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EXIECUTIVE SUMMARY

In December of 1983, Seattle City Light (SCL) adopted policy and
procedures for maintenance of the utility's transmission
rights-of-way (ROW). Policy objectives highlight a concern for
continual worker safety and uninterrupted transmission of power
along the network system. The proper management of vegetation
within and bordering the ROW corridors is, therefore, of primary
importance. With regard to vegetation management, the Depart-
ment's policy supported the aggressive investigation, evaluation
and, where feasible, implementation of an integrated vegetation
management approach along ROW corridors.

In response to its own Departmental goals and with a sensitivity
to the multiple-~uses inherent with the administration of the
public lands within the Ross Lake National Recreation Area (NRA),
SCL contracted a study to evaluate opportunities to enhance their .
Integrated Vegetation Management Program along the 20-mile seg-
ment of the Skagit line that transects the NRA. Vegetation
management issues that are correlated with herbicide use, aes-~
thetic impacts, and identification of threatened, endangered and
sensitive plant species were targeted for evaluation.

SCL currently uses the herbicide dicamba (Banvel) to treat the
noxious weed, tansy ragwort, and to control regrowth of cut
broadleaf stumps. A comprehensive technical review of this
compound and a similar review of appropriate herbicide alterna-
tives has shown that a number of other compounds may have proper-
ties which are of use in the Department's Vegetation Management
Program. Five compounds (glyphosate, imazapyr, sulfometuron,
tebuthiuron and triclopyr) were included with dicamba in the data
review process. A data matrix summarizing the toxicological,
chemical and environmental fate properties of the compounds has
been constructed. The data profile of all compounds is suffi-
cient for making comparative use selections based on (1) the
control need and (2) the environmental conditions of the sur-
rounding areas. Comparative costs are also presented for equiva-
lent hypothetical use situations.

The North Cascades Highway (SR20) is the primary transportation
corridor that provides access to the numerous locations suitable
for scenic viewing and recreation offered by the NRA. The Skagit
Hydroelectric Power Project's 230 kV transmission system align-
ment runs parallel to much of this highway in the NRA.
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An inventory was conducted of the Skagit transmission towers,
lines and ROW corridor visible from the North Cascades Highway.
Site reconnaissance and consultation with SCL personnel resulted
in the identification of seven areas (Aesthetic Target Areas) in
the project area that were recommended for visual impact reduc-
tion. The Aesthetic Target Areas are located along SR20 and
within the Ross Lake National Recreation Area between Bacon Creek
and Ross Dam. A range of vegetative management scenarios to
mitigate the visual impacts of the seven Aesthetic Target Areas
are proposed in the form of Vegetation Mitigation Management
Prescriptions.

Field surveys were conducted to investigate the potential occur-
rence of threatened, endangered and sensitive species along the
entire Skagit ROW corridor in the NRA. A list was developed of
rare species that could potentially occur in the study area.
Field searches were not limited to locating new populations of
previously reported rare plants. Rather, a floristic survey was
perfomed, where each species observed was identified to a taxo-
nomic level that would allow a determination of its rarity.
Results of the survey indicate that no rare plant populations
occur in the study area. New populations of state or federally
listed or candidate rare plants were not found during the field
surveys. No modifications are required in vegetation management
practices with regard for the protection to rare plant species.
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1.0 PROJECT INTRODUCTION

1.1 PROJECT STUDY AREA

The Ross Lake National Recreation Area (NRA) is one of four
major and contiguous park units that comprise the North Cascades
Naticonal Park Service Complex, an area which is noted for its
natural scenic beauty and multitude of recreational attractions.
The NRA divides the neighboring North Cascades National Park into
its north and south units. Lake Chelan National Recreation
Area is the third park unit of the complex. It is located at
the southern boundary of the North Cascades National Park - South
Unit. The configuration of the NRA follows the Skagit River
drainage from the north at the Canadian/United States border
southward and then continues in a general southwest direction.
Lands within the Ross Lake National Recreation Area are adminis-
tered by the National Park Service (NPS).

The project study’ area (Figure 1-1, Project Vicinity Map) is
defined as the Seattle City Light (SCL) Skagit transmission line
rights-of-way (ROW) corridors located in the NRA. The eastern
boundary of the project study area is located at Ross Dam which
is appreoximately 1,200 feet (ft) above mean sea level. The
western boundary of the NRA is located at the confluence of the
Baceon Creek tributary to the Skagit River {approximately 800 ft
above mean sea level). The north and south boundaries of the
project study area correspond with the ROW boundaries.

Of the 190 miles of ROW developed and maintained by SCL in north-
western Washington, approximately 20 linear miles of the utili-
ty's Skagit line transects the NRA. Figure 1-2, Project Trans~-
mission Line, overlays the 230 kV Skagit transmission line align-
ment on a project area base map. As depicted by this figure, the
transmission corridor generally parallels both the North Cascades
Highway and the Skagit River corridor. The Skagit transmission
system consists of two lines. The line designated as the B line
is situated to the north of and runs a parallel course to the
southern D line. As shown in Figure 1-2, on a number of occa-
sions, segments of the parallel lines split and temporarily run
separate courses. The ROW width varies from 75 ft for wood-pole
lines to 150 ft for each of the two steel lattice tower lines B
and D.
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The North Cascades Highway (SR20) was built by the state to
provide recreation access to the North Cascades and Ross Lake.
Additionally, it provides access to the three Seattle City Light
hydroelectric power generation facilities located on the Skagit
River. It presently provides one of the more popular scenic
transportation routes across the Cascade Mountains.
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FIGURE 1-2
PROJECT TRANSMISSION CORRIDOR
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'2.0 HERBICIDE USE EVALUATION
2.1 OPTIONS AVAILABLE FOR CHEMICAL WEED CONTROL

The purpose of this section is to support SCL's objective to make
a thoroughly informed decision on herbicide use, current pesti-
cide labeling, current and upcoming state regulations, and cur-
rent practices of various other agencies as presented in this and
the following sections, and to find the safest possible effective
pesticide for current use and to evaluate Banvel in comparison.

SCL is primarily concerned with the control of tansy ragwort and
cut stumps of alder, big leaf maple and birch, but anticipates a
potential need to control the state-listed noxious weed, Russian
thistle. For the purposes of this project, available chemical
weed control methods were of interest. Consequently, we inter-
viewed the Noxious Weed Control Program Supervisors in Thurston,
Clallum, Pacific, Pierce and Lewis County with regard to their
hérbicide use on these species. Additionally, we spoke with the
Supervisor of the State Department of Transportation's Roadside
Maintenance Program, and tc the State Department of Agriculture.
The State Department of Agriculture was contacted in order to
identify any particular use restrictions on state-registered
herbicides which could apply to SCL's intended use areas. 1In
conjunction with these investigations, we attended recent State
Department of Agriculture hearings on pesticide use related to
efforts in prevention of ground water contamination.

As a result of this information gathering process, we have de-
veloped not only a list of chemical options, but also have sug-
gested a select number of compounds which may be of special
interest to SCL. Discussions that follow (Section 2.1.1 through
2.1.4) summarize the results of our screening investigation.

2.1.1 Application Alternatives

Visual disturbance ("brown out") caused by the use of some non-
selective compounds can be minimized by application methods or
cultural practices, thus leaving some non-selective compounds on
the final, shortened list. Application modifications include not
only spot treatments with hand held equipment, but also the use
of newer application technologies such as herbicide bullets,
boluses (capsules) and injections for brush with significant
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trunk diameter; or a rope, wiper and wick application for herba-
ceous species. Cultural practices include treatments of areas in
bands or subsections, to minimize wvisual changes, or applications
(where labeling permits) just before anticipated seasonal color
changes from the greens of spring and summer to the typical

autumn colors.

One area not investigated but of possible interest to SCL in the
future is the use of plant growth regulators (PGR's). These
compounds affect plant growth and competition and can be useful
in certain weed contrel progridms. There are both older chemis-
tries (such as maleic hydrazide) and newer chemistries (yet to be
fully marketed) which could be of use in certain areas. PGR's
are an active research area for companies with rights-of-way weed
and tree control needs.

2.1.2 Explanation of Pesticide Terminology

The terms "parent chemical" and "parent compound" refer to the
herbicidal chemical itself, such as glyphosate or imazapyr. A
"formulated product" or "formulation" is the tradename end-use
product sold to the customer ready for dilution and application,
such as Spike, Roundup or Banvel. A formulation may be in any of
a number of forms. Spike, for example, is available in the form
of pellets for broadcast on the ground and subsequent controlled
release of the herbicide, as well as a "dry flowable" (DF) form
that mixes easily with water. Other formulations may be dry forms
such as "emulsifiable concentrates" (EC), "wettable powders"
(WP), "granulars", or they may be "liquid concentrates". Manufac-
turers attempt to tailor formulations to achieve specific needs
such as long release time, ease of application, more even cover-

.age, and reduced toxicity.

Formulated products consist of the "active ingredient", which may
be either the parent compound or a slightly modified form of the
compound termed a "salt", such as a dimethylamine or isopropyla-
mine salt. In addition, formulations may contain one or more of
the following: emulsifiers, solvents, dispersants, carriers,
wetting agents, and preservatives, as well as other materials.
The environmental behavior of an active ingredient, its toxicity
to fish and wildlife, and its efficacy may vary depending on the
nature of the formulated product and active ingredient employed,
whether parent compound or salt; the salt generally being less
toxic to wildlife after application than the parent compound.
Some parent compounds are not suitable for use in any formulation
due to their chemical or physical properties (solubility, suscep-
tibility to rapid breakdown from sunlight or con
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tact with water, excessive toxicity), and only salts are used in
their formulations. The active ingredient to be used in a partic-
ular formulation is chosen to meet a specific set of application/
usage needs such as compatibility with other pesticides, solubil-
ity, specific target vegetation, aquatic use, specific chemical
characteristics necessary to make a formulation, and so on.
Ultimately, however, the environmental fate of a compound after
application is nearly always the same regardless of whether the
formulation contains the parent compound or a salt.

The word "pesticide" is a genefal term in the industry that
includes herbicides, fungicides, insecticides and rodenticides.

A pesticide "label" is a more authoritative document than the
label on an average consumer product, for instance, a can of
corn. All of the wording on a pesticide label is closely regulat-
ed by the United States Environmental Protection Agency (USEPA),
including the target species, application rates, application
timing and the number of applications. It should be emphasized
that label instruction are not suggestions: they represent feder-
al and state regulations as to how the product may be used. All
pesticide labels carry the statement "It is a violation of Feder-
al law to use this product in a manner inconsistent with its
labeling".

2.1.3 Herbicide Compounds Available for ROW Uses

Based on a comprehensive review of currently registered herbi-
cides commonly in use in Washington for purposes similar to SCL's
needs, a list of most frequently used compounds was developed
(Table 2-1). This list is not meant as a recommendation for use
of a particular product, but is instead presented to show the
spectrum of compounds available and in use in situations similar
to those of transmission line ROW maintenance. A comprehensive
list of active ingredients (not mixtures) used on the west coast
and registered for ROW uses is presented in Table 2-2. For
reasons pertinent to SCL's needs, based on preliminary decision
criteria such as elimination of Category I compounds and elimina-
tion of phenoxy compounds, some compounds on these lists can be
eliminated based on factors related to and characteristics of
certain types of herbicides.
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TABLE 2-1
COMPOUNDS COMMONLY USED FOR RIGHT-OF-WAY
WEED CONTROL IN WASHINGTON

COMPANY COMPOUND TANSY BRUSH NOTES
Rhone-Poulenc Amiben X Non-selective
‘ Amizine X X Contains Simazine
Amizol X X ROW Labeled
Contains Amitrole
Buctril X X May be useful on
Russian Thistle
Envert 171 X X ROW Labeled
Contains 2,4-D
Weedar X X 2,4-D formulations
Weedone X X ROW Labeled
Contains 2,4-D
Cyanamid Atrazine X X Triazine, residual
Fermenta Bueno 6 X X MSMA (arsenical)
Decamine 4D X X 2,4-D formulation
Uniroyal Ded-Weed Sulv X X 2,4-D formulation
DuPont Hyvar X X Bromacil can move
Karmex X X Diuron used by WDOT
Krenite X X Non-selective
Krovar X X Mixture of bromacil
and diuron
- Velpar X X Hexazione
Ciba-Geigy Atrazine X X Triazine, residual
Atratrol X X Triazine, residual
Pramitol X X Triazine, residual
Simazine X X Triazine, residual
ICI Gramoxone X X Paraquat; highly
toxic
Sandoz Weedmaster X X Dicamba + 2,4-D
SOURCE: Pacific Northwest Weed Control Handbook, 1988, and CSI

interviews with Noxious Weed Control Supervisors.
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TABLE 2-2
COMPREHENSIVE LIST OF COMPOUNDS REGISTERED FOR
NON-CROPLAND WEED CONTROL

Amitrole (various trade names)
Ammonium sulfamate (Ammate*)
Atrazine (Aatrex*)

Bensulide (Betasan?*)

Bromacil (Hyvar#*, Krovar¥)
Bromoxynil (Brominal*, Buctrilw)
Cacodylic Acid (Phytar¥*)
Chlorflurencl (Maintain¥)
Chloramben (Amiben*)
Chlorsulfuron (Telar*)

Dicamba (Banvel*)

Dichlobenil (Casaron*)
Diphenamid (Dymid¥)

Diquat (Digquat*)

Diuron (Karmex*)

DSMA (various trade names)
Fluazifop (Fusilade¥*)

Fosamine {Krenitex*)

Glyphosate (Round-up* or Rodeo¥*)
Hexazione (Velpar*)

Imazypyr (Arsenal*, Chopper®*)
Magnesium chloride ("salt")
Metasulfuron-methyl (Escort¥)
MSMA (Daconate*, Bueno¥*)
Oryzalin (Surflan*)

Oxadiazon (Ronstar¥)
oxyfluorfen (Goal¥)

Paragquat (Gramoxonet*)
Petroleum oil (Agri-Dex¥*)
Prometon (Pramitol*)
Sethoxydim (Poastw)

Simazine (Princep*)
Sulfometuron-methyl (Oust¥*)
Tebuthiuron (Spike*)
Triclopyr (Garlon*)
Trifluralin {Treflanv)

2,4-D {Weedar*, etc.)

MCPA

*Registered tradename for the chemical formulation containing

the active ingredient named.

SOURCE:

Specimen label books of all major manufacturers and

composit of interviews with state and private personnel.
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2.1.4 Screening Criteria for Final Compounds to be Researched

Residual Compounds: Compliance Services suggests that broad-
spectrum residual compounds, such as triazines, organic arseni-
cals and other persistent herbicides be dropped from considera-
tion for the uses proposed here. Use of such compounds in the
vegetative areas with which SCL is concerned is likely to result
in the creation of bare soil "windows," where new weed seedlings
of the same or alternate pest species can quickly become reestab-
lished. Non-residual or selective compounds are better suited
for use in an integrated management program, where techniques
such as increasing competitive (non-noxious) vegetation can bring
biological competition to a treated site, thus discouraging or
delaying the reestablishment of undesirable species.

Regulatory Constraints: There are some compounds which require
special handling or use patterns. For example, picloram cannot
be used west of the Cascades, and use restrictions apply to 2,4-D
formulations in some Washington counties. Also, the State Depart-
ment of Agriculture has published a list of state-restricted
pesticides, based on their efforts to prevent ground water con-
tamination. Listed compounds will require purchase limitations
and record keeping requirements similar to federally restricted
use products. The final list of regulated compounds is provided
here in Table 2-3. WAC 16-228-162 (Rules Relating to General
Pesticide Use) also places certain restrictions on dicamba and
phenoxy-hormone type herbicides (2,4-D, MCPA, and related com-
pounds), largely in response to.the use of such compounds in the
vicinity of vineyards. Grapes are extremely sensitive to low
amounts of phenoxy compounds.

Performance on Target Species: Compounds selected for review
should be efficacious on cut stumps of alder, birch and big-leaf
maple, tansy ragwort, and/or Russian thistle. Compounds should
be effective on at least one of these three target species in
order to be useful in SCL's vegetation management program.

Compounds in Noxious Weed Control Programs within Washington:

Various agencies within the state are faced with legal require-
ments for control of undesirable and noxious plant species. 2all
state counties, except King County, fund a Noxious Weed Control
Board, which in turn manages county-wide noxious weed eradica-
tion. The State Department of Natural Resources and the State
Department of Transportation also have roadside, forestry and
noxious weed control programs. The compounds most often used as
polled by telephone interviews of county or agency vegetation
management supervisors are listed in Table 2-4. Other compounds
used throughout the state are noted in the attached sections
excerpted from the 1988 Pacific Northwest Weed Contrel Handbook
(Appendix A).
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TABLE 2-3
STATE RESTRICTED USE PESTICIDES FOR USE BY CERTIFIED
APPLICATORS ONLY

COMMON CHEMICAL NAME SELECTED TRADENAMES

Alachlor¥ Lasso
Aldicarb Temik
Atrazinex* Aatrex, Atratol
Bromacil¥* Hyﬁar, Krovar
Carbofuran Furadan
Cyanazine* Bladex
1,3-Dichloropropene Telone
Disulfoton Di-Syston
Diuron* Karmex, Krovar
Heptachlor i
Hexazinonex* Velpar
Metolachlor#* Dual
Metribuzin* Lexone, Sencor
Oxamyl Vydate
Picloram* Toxrdon
Prometon# Pramitoi
Simazine* Princep
Tebuthiuron* Spike

*These products are herbicides

SOURCE: Rules Related to General Pesticide Use (WAC 16-228-162)
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TABLE 2-4
COMPOUNDS MOST COMMONLY USED IN WESTERN WASHINGTON
NOXIOUS WEED CONTROL PROGRAMS

ACTIVE INGREDIENT NOTES

2,4-D and combinations Various formulations
Triclopyr Trade name "Garlon",

as well as others

Metasulfuron-methyl Escort

Chlorsulfuron | Telar

Glyphosate Round-up

Dicamba Banvel,preaominately

as "Weedmaster"

Tebuthiuron Spike

SOURCE: Telephone interviews with Noxious Weed Control Supervi-
sors, WDOT Landscape Maintenance Supervisor, and chemical company
technical representatives.
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2.1.5 Options of Highest Interest

Based on the considerations above and upon knowledge of the
general properties of various compounds, certain herbicides from
the lists above can be eliminated from consideration for use by
SCL. Additionally, in 1981, SCL made the decision to drop the
use of phenoxy compounds from their program. SCL has confirmed
that this decision still stands, although a substantial amount of
new data has been produced, especially on 2,4-D and 2,4-DP, since
1981. These actions are in accordance with the major criterion
for herbicide selection, which is minimum health and environmen-
tal impact.

Table 2-5 presents a shortened list of herbicides which are
believed to be of potential in SCL's vegetation management pro-
gram. All of these products, save one, are currently in use in
various other noxious weed control programs. The only compound
not found to be in use are formulations of Imazapyr. This may be
due to the fact that it has been very recently registered and not
well known, or may be due to efficacy or other properties not
known to us at this time.

These compounds were selected by SCL for detailed review. Be-
cause the sulfonylurea class of herbicides contains a large
number of compounds with similar properties, a representative
compound, sulfometuron-methyl, was selected to give an overview
of the behavior and fate of this compound class. This compound
was chosen because it has been in use for some time in many
areas, and we believed more information would be available relat-
ing to it than to other sulfonylureas. Other factors considered
in the final decision to research the six herbicides listed in
Table 2-5 include available information on basic compound charac-
teristics. This basic information is presented in Table 2-6.
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TABLE 2-5

COMPOUNDS OF INTEREST FOR RIGHT-OF-WAY MAINTENANCE

MANUFACTURER COMPOUND TANSY BRUSH

NOTES

Cyanamid Imazypyr X X

Monsanto Glyphosate X X

DuPont Sulfonylureas X X
and others
Elanco Tebuthiuron X X

Dow Triclopyr X X

Sandogz Dicamba X X

Imazapyr is a
fairly new
chemistry. Some
tradenames are
Arsenal and
Chopper.

Short lived
compound,
tradenames are
Accord, Round-
up, Rodeo, and
octhers

Extremely low

rates required
Similar to
above compound

Especially good
cn brush

Currently used
by SCL

SOURCE: Specimen labels for compounds named.
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TABLE 2-6
RANGES FOR ACTIVITY VALUES - HERBICIDES OF INTEREST

COMPOUND RAT ORAL MODE OF
LD50 ACTION NOTES
Dicamba ) 1707 mg/kg Systemic Absorbed by
~both leaf and
root
Glyphosate 4900 mg/kg Systemic Absorbed by
leaf only
Imazapyr 5000 mg/kg Systemic Absorbed by
both leaf and
root
Sulfonylureas >5000 mg/kg Systemic Absorbed by
(generally) both leaf and
root
Tebuthiuron 644 mg/kg Systemic Absorbed pri-
marily by root
Trichlopyr 630 mg/kg Systemic Absorbed by

both leaf and root

SOURCE: Farm Chemicals Handbook, 1989. (Meister Publiéhing)
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2.2 OVERVIEW OF COMPOUNDS AND RESEARCH

The final list of parent compounds ("active ingredients") which
may be of use in SCL's vegetation management program were re-
viewed by the appropriate SCL personnel so that, in turn, Compli-
ance Services could proceed on the compilation of data on Dicamba
and other compounds of interest. Labels for some common formula-
tions of the active ingredients of interest are presented in
Appendix B.

2.2.1 General Compound Characteristics

The compounds selected for final evaluation have a fairly similar
set of characteristics in that:

. all of these compounds are relatively short-lived in soil
under typical Western Washington forest and grassland envi-
ronmental conditions,

= all of these compounds are of fairly low acute toxicity,

= all of these compounds come in various formulations which
provide diverse ranges of selectivity,

. all of these compounds are of relatively low environmental
impact (non-target organisms and persistence properties)
when compared to some compounds already eliminated from the
final list, and '

= all of these compounds are very competitive in the market-
place from a cost perspective.

In addition, the sulfonylureas and tebuthiuron are better suited
to broadcast applications or treatment of strips or large areas.

Data on these compounds were gathered from two primary sources:
published literature (by means of computerized database search)
and summaries supplied by the appropriate manufacturer of each
active ingredient.

2.2.2 BSearch Strategy

Information was collected for the purpose of completing a "data
matrix" which gives a summary of compound information by catego-
ry. The categories of division (which correspond to USEPA Guide-
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lines for Pesticide Registration, Title 40 of the Code of Feder-
al Regulations, Part 158) are selected from the USEPA data re-
guirement categories for compounds registered for use on non-
cropland and in forests. A summary of those categories is pre-
sented in Appendix C. Data not available in published literature
was obtained directly from chemical manufacturers for any study
categories not filled by published literature but required by the
USEPA for pesticide registration.

In order to locate relevant literature citations, computer on-
line database searches were made using the Dialog Information
Service. Several chemical information databases within Dialog
were searched for relevant citations. The nature of these sources
and their identity are given in Table 2-7.

In conducting a database search, criteria are entered for the
information service to match. For example, the words "toxicity"
and "reproductive" are searched for, in combination with the
synonyms and Chemical Abstracts Services Number for the compound
of interest. The count of literature citations matching those
criteria are returned by Dialog and may be printed off-line and
mailed to the searcher. The articles listed in the citations are
then acquired from libraries, universities and similar sources
for review.

Initially, a search was made of Analytical Abstracts, The Agro-
chemicals Handbook, Agricola, and CA Search (Chemlcal Abstract
Services On-Line) asklng for matches based on the six herbicides
of interest. As expected, the Agrochemical Handbook had one entry
per chemical, which we had prlnted Analytical Abstracts returned
a total of 46 citations, ranging from one each for imazapyr and
trlclopyr to 25 for glyphosate. These were not printed, as we did
not require analytical methodology data, but the search indicated
the quantity of information available if required. The Agricola
search indicated a total of 391 (1970-1978) and 1108 (1979 1989)
articles concerning the six herbicides. CA Search is divided
into five databases, each covering part of the period 1967-1989.
Returns within the databases ranged from zero for several of the
herbicides at various periods to 596 and 660 for glyphosate
{(1977-1981 and 1982-1986). A total of 2,960 citations were found
in CA Search (1967-1989) for all six herbicides.

2.2.3 Data Reporting

When the printouts were received, they were screened to select
the citations most likely to be relevant, on the basis of title

SEATTLE CITY LIGHT, T-LINE VEGETATION MGT. PLAN, FINAL REPORT, PAGE 2-13



and any other information given, such as keywords. Articles or
papers occurring in journals or books that are not commonly
available were eliminated. Ultimately, 1297 articles of interest
were identified. A search for the selected subset of citations
was then made in various libraries in Washington and Oregon which
are likely to have collection which contain the cited profession-
al journals and books. Copies of 143 scientific papers were
obtained and carefully reviewed for relevant data and to evaluate
the validity of the data presented. These papers are listed in a
bibliography that forms Appendix D.
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TABLE 2-7
DIALOG INFORMATION SERVICES - DATABASES SEARCHED

DATA SET NAME YEARS DESCRIPTION OF CONTENTS

The Agrochemical Handbook General Repository of basic
) information regarding
agrochemicals such as
physical characteristics,
environmental fate data
and toxicity data. Data
on each pesticide is very
condensed and typically
one page long.

Analytical Abstracts 1980-89 Contains primarily data
on pesticide analytical
methodology, with occa-
sionally other data on
the pesticides.

Agricola (2 subfiles) 1970-78 Deals primarily with data
1979-89 on agriculture, soil
science and weed and pest

control.
Chemical Abstracts 1967-71 Perhaps the most complete
{5 sub~-databases) 1972-76 source of general inform-
1977-81  ation regarding chemicals
1982-86
1987-89

SOURCE: Dialog Information Services Product Catalog - Index to
Data Bases, 1989,
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Data from reviewed articles found to present sound (valid and
scientifically acceptable) data were grouped into categories
based con the USEPA Pesticide Registration Data Requirements
presented in Appendix C. Data that was unsound or suspect was
rejected and not included in the data matrix. This rejection was
based solely on the validity of the data itself, and not on its
content. That is, rejection was not based on what the data said,
but only on whether the data were generated from, or supported
by, scientifically valid research as evidenced in the article
being reviewed. Therefore, no bias was intrecduced in the data
selection process.

2.3 HERBICIDE DATA MATRIX

The resulting Data Matrix is presented in Tables 2-8a through 2-
8f. A list of the abbreviations used in the tables and their
meanings is presented as Table 2-9. These tables are lenghty and
for ease of review are presented at the end of Section 2.3.
Additional terms are presented in a USEPA Glossary of Environmen-
tal Terms as Appendix E.

Only information that is supported by the above sources and is,
in our opinion, valid, has been included in this data summary.
Where conflicting data were reported in two or more papers, we
have used our experience and professional judgment in evaluating
the data for presentation. In some cases, we have included more
than one value for a parameter; this does not indicate that one
or more of the values must be in error. Quite often, minor dif-
ferences in testing conditions employed by different researchers
can yield different results for nominally the same type of test.
This is especially true when tests are conducted in the highly
variable heterogeneous real world of soil, living systems, for-
ests, natural waters, sunlight and air.

Despite the large number of information sources, a few gaps still
exist in the data for some compounds. This is particularly true
for the newer compounds that have not been investigated by scien-
tists outside of the manufacturers' laboratories. Despite all
efforts, this information has not been obtainable. These data
gaps do not represent a significant barrier to the evaluation of
a particular herbicide in view of the available information in
related categories.
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Some of the six compounds are used in formulations as the parent
compound while others are only usable as their chemical salts. In
crder to standardize the comparison of data between the com-
pounds, the information presented in the data matrix pertains to
the parent compounds themselves (e.g. triclopyr, dicamba, tebuth-
iuron), rather than to any of their salts (dimethylamine salt,
potassium salt, etc.).

As stated above, data matrix categories are based on USEPA requ-
latory requirement classifications. Many of the EPA data require-
ments, particularly product chemistry (e.g. explodability, melt-
ing point) and residue chemistry, would have no particular rele-
vance to SCL's decision-making process and were not included. The
following is an overview of the data categories in the data
matrix with explanatory comments for some of the categories that
may not be familiar to those not in frequent contact with this
material. The comments below are arranged in the same order as in
the data matrix.

2.3.1 Identification

2.3.1.1 Compound -

The common name of the "parent chemical"; one of the six investi-
gated.

2.3.1.2 Typical Formulated Precducts -

Selected examples of formulations. Commonly used salts are noted.

2.3.2 Chemical Data
2.3.2.1 Chemical Name -

The exact, descriptive name(s) for the parent compound as used by
the manufacturer on the product label and as required by the
professional naming conventions, IUPAC and CA (See Table 2-9).
Because of differences in their approaches to nomenclature, the
IUPAC and CA names will usually be different, although both are
"correct". They are presented here for reference purposes and
exact identification of the compounds.
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2.3.2.2 8Signal Word/Toxicity Class -

The USEPA requires every formulated pesticide to display a
"signal word" [danger and danger poison (Category I), warning
(Category II) or caution (Categories III and 1IV)] on its label
depending on the level of oral, dermal and inhalation toxicity
and the potential for eye and dermal irritation of that formula-

-tion. This entry pertains to the typical formulated products

above. A more detailed listing of the classifications is given in
Table 2-10, while USEPA's criteria for inclusion in the various
categories are presented in Table 2-11.

2.3.2.3 Molecular Formula, Molecular Weight -
Data pertaining to the parent compound.
2-3.2-4 CAS Number -

A number assigned to the parent compound by Chemical Abstract
Service that is internationally recognized. A unique identifier.

2.3.2.5 Solubility -

The water solubility of the parent compound. Where available,
solubility in a light alcohol and acetone have also been included
for comparison.

2.3.2.6 Vapor Pressure -

This parameter indicates the volatility of the compound. Com-
pounds with high vapor pressures tend to volatilize or evaporate
from the surface of the soil and foliage following application.

2,3.2.7 Dissociation Constant -

The higher this number, the greater the tendency for the parent
compound to dissolve in water and to form salts.

2.3.2.8 Octancl/Water Partition Coefficient -

A measure of the tendency of the parent compound to migrate from
a water solution into octanol (an 8-carbon alcohol that is a
lipophilic solvent) when the liquids are shaken together. The
higher this coefficient (that is, the more of the parent compound
that will migrate into solution in octanol), the more likely the
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material is to pass from water into fish tissue and to accumulate
there. -

Regulatory agencies use this parameter to judge potential bioac-
cumulation in organisms. The USEPA considers that a potential for
adverse effects exists if the coefficient is greater than 1000.
2.3.2.9 pH -

The pH of a solution of the parent compound in water at standard
test concentrations.

2.3.2.10 Stability -

The stability characteristics of the parent compound.

2.3.2.11 Corrosiveness -

The corrosiveness of the parent compound, with particular regard
to metals that may be encountered in spray application equipment.
2.3.3 Environmental Fate

Data regarding metabolism and elimination of the parent material
by animals is presented here, along with the identity of any
significant metabolites found in the literature search.

2.3.3.2 Plant Metabolism -

The same type of data as Section 2.3.3.1., but for plants.
2.3.3.3 Mode of Action -

This entry is a general statement of the compound's method of
uptake by the plant and the manner in which it acts as an herbi-
cide.

2.3.3.4 Hydrolysis -

Hydrolysis is a term describing the tendency of a chemical mole-

cule to break down into other forms or into fragments as the
result of the action of water. The term does not pertain to
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solubility, but to an actual chemical change. Compounds that are
susceptible to hydrolysis are more likely to be broken down by
the action of rain, irrigation, or soil interstitial water than
those that are not. This usually ends their effectiveness as
herbicides.

2.3.3.5 Photodegradation -

Also known as "photolysis", this term describes the breakdown of
a meclecule by the action of light, usually the more energetic
near-ultraviolet wavelengths of light found in sunlight. Chemi-
cals liable to photodegradation are susceptible to breakdown
while on the surface of soil or on foliage, particularly during
seasons with long days. Like hydrolysis, this usually renders
them ineffective as herbicides.

All of the six herbicides considered in this data summary are
eventually broken down to yield "degradation products" or "meta-
bolites" if they move into the soil. The most frequently encoun-
tered cause of this breakdown is uptake and incorporation by soil
microflora (bacteria, fungi, etc.) and subsequent metabolism by
these microorganisms. The resulting products are termed "metabo-
lites". If excreted by the microflora, the metabolites may in
turn be subject to hydrolysis, further metabolism, or inorganic
chemical changes. Frequently, though not always, the metabolites
are less toxic than the parent compound, and are usually not
effectively herbicidal. The atoms from many herbicides that are
metabolized end up being incorporated in cell constituents by
microflora; the carbon is frequently respired as carbon dioxide.
An herbicide that binds strongly to soil particles may become
unavailable to microorganisms.

In addition to biological breakdown, some compounds also undergo
hydrolysis in the soil, or break down as the result of interac-
tion with soil chemical constituents. A few are not broken down
by microflora to any significant degree. The reaction products of
these inorganic processes may be termed "degradation products",
although that term is sometimes also used for the results of
microflora action. Degradation products will subsequently undergo
bioclogical and/or chemical breakdown.
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The time required for the active ingredient in a formulated
product to reach half of the amount present in the soil or on the
soil surface immediately following application is termed the
*half-life". By definition, products with longer so0il half-lives
are more "persistent". It should be noted that the half-life time
(% days or weeks, etc.) does not necessarily define the effective
life of the material. The effective life of an application of a
particular soil-acting herbicide may be one half-life or several
half-lives, depending on the formulation and the sensitivity of
various plant species.

2.3.3.8 Aquatic Metabolism -

This data category is similar to Soil Metabolism (Section
2.3.3.6.), but refers to processes occurring in bodies of water
and their sediments (streams, rivers, lakes, swamps, etc.).

2.3.3.9 Aquatic Half-Life -

Similar to Soil Half-life (Section 2.3.3.7.); however this param-
eter refers to persistence in water bodies and their sediments.

2.3.3.10 Soil Leaching/Mobility -~

The movement of herbicides through the soil may be generally
regarded as occurring with the downward (and to some extent,
lateral and upward) movement of soil water as the result of rain
or irrigation. The mobility of herbicides in soil is dependent
upon several factors. Some herbicides chemically bind or "adsorb"
to soil minerals and may subsequently unbind or "desorb". Adsorp-
tion delays or prevents movement of the chemical through the
soil, while desorption frees herbicide back into soil water,
usually slowly. A large proportion of herbicides exhibit greater
soil adsorption if the soil contains a higher percentage of
organic matter or clay.

A few herbicides display little or no soil adsorption and tend
to move fairly readily through the soil. These materials do not
necessarily represent a groundwater contamination potential
unless they exhibit very long half-lives, are applied in excess
of labelled rates, or if the groundwater is shallow. On the other
hand, herbicides with lower soil adsorption potentials may be
carried laterally in surface runoff water if significant rain or
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irrigation events occur within a few hours to several weeks after
application.

The terms "K,." and "Kj", termed "soil/water partition coeffi-
cients", founﬁ in this category in the tables are indications of
the soil mobility potential of a compound. K,. indicates the
mobility potential with regard to soil organic carbon content,
while K5 is a general indication of mobility potential with
regard go a particular soil type, regardless of the organic
carbon ceontent. The higher the value of either number, the
lower the potential for mobility through the soil. It should
be noted that the K3 or K,, value will differ from soil to soil
for a given compound, depending upon a number of factors such
as soil composition, soil chemical characteristics, and organic
carbon content.

2.3.3.11 Accumulation in Non~-target Organisms -

The term "non-target organisms" is used here to specifically
refer to animals. The entries here are essentially summary state-
ments that take several factors into account, such as
octanol/water partition coefficient and routes and speed of
metabolism and excretion in animals. These statements are usually
direct quotes from published papers or manufacturers' technical
bulletins.

2.3.4 Toxicity

The values and comments reported for the categories in this
section are the results of a series of specifically-delineated,
standardized tests required by USEPA to be conducted for the
registration of an herbicide.

2.3.4.1 Acute Oral LD50 -

This is perhaps the most frequently cited toxicity parameter. It
is the amount of parent material that is statistically calculated
as causing death in one-half of the animals (LDgq) exposed,
usually given in a single oral dose. The standard test animals
are usually laboratory rats. Results are usually expressed as
milligrams of test compound per kilogram of animal body weight

(mg/kqg) .
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2.3.4.2 Acute Dermal LDgg -

Test material is applied to the shaved skin of a test animal,
usually a rabbit, and allowed to remain for 24 hours. The LDg, is
calculated as the concentration of the material, in mg/kg of gody
weight, that kills half of the test animals exposed at that dose.

2.3,4.3 Acute Inhalation LCg, -

Test animals, usually rats, are exposed to a compound in the form
of a dust or aerosol, depending on the chemical, for four hours.
The LCgqy is the calculated concentration, expressed as milligrams
of compound per liter of air (mg/liter) at which half of the test
animals die.

2.3.4.4 Eye Irritation -

The test material is applied to one eye of a laboratory rabbit
and cleansed out after 24 hours. The resulting injury to the eye,
if any, is then reported as the test result using a standardized
reporting scale. Compounds signal-worded as "Danger", without
skull and crossbones, typically are labelled in this manner due
to their ability to cause irreversible eye damage.

2.3.4.5 8kin Irritation -

A patch with the test material on its surface is placed in con-
tact with the shaved skin of a test animal, usually a rabbit, and
allowed to remain for four hours. The resulting irritation or
damage, if any, is reported as the test result using a standard-
ized reporting scale.

2.3.4.6 Skin Sensitization -

The shaved skin of a guinea pig is subjected to multiple small
doses of the test compound, followed by a resting period, then a
"challenge dose" to determine if sensitivity (i.e. allergy) to
the material has occurred. The resulting skin response is report-
ed as the test result.

2.3.4.7 Subchronic - Rat -
Typically a 3-month feeding study with a fixed concentration of

test compound mixed with the animal's food for the entire test
period. Body weight, growth, health, blood parameters and serum
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chemistry are evaluated throughout the trial, and organ weights
and pathology are evaluated at the end of the study. Results are
usually reported as the highest concentration of the compound in
the feed at which there were no observed adverse effects (NOAEL,
see Table 2-11). The feed concentration may also be reported as
mg of test compound/kg of animal body weight/day.

2.3.4.8 Subchronic - Nonrcdent -

The typical test animal here is the dog, although other animals
are sometimes used. Same as the subchronic rat study (Section
2.3.4.7.), although the duration of exposure may be longer.

This test is essentially the same as the subchronic rat study
(Section 2.3.4.7.), but runs for two years.

2.3.4.10 Chroni¢ - Qther -

This is essentially the same as the subchronic rat study (Sec-
tion 2.3.4.7.), but is run for a longer period. If the test
animal is a dog, the test typically runs for one year; if a
mouse, 18 months is the usual duration.

2.3.4.11 Oncogenicity - Mouse -

"Oncogenicity" is the tendency of a compound tc induce tumor
formation {(i.e. "cause cancer"). This study is similar to the
"chronic - other" study (Section 2.3.4.10.), but tests and obser-
vations of the animals are specifically targeted at identifying
malignancies and benign tumor induction.

2.3.4.12 Onéogenicity - Other -

The "other" animal is frequently a rat, in which case this test
can be combined with the chronic rat study (Section 2.3.4.9.).
Otherwise, a separate test is conducted in a manner similar to
the mouse oncogenicity study (Section 2.3.4.11.).

2.3.4.13 Teratogenicity - Rat -
Essentially, "teratogenicity" refers to the ability of a compound

to cause malformation of fetuses in pregnant animals exposed to
the compound at a dose which does not affect the mother. Pregnant
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rats are fed a single high dose during the most critical phase of
the gestation period. The highest dose of the range tested is
typically high enough to produce observable toxic, but not fatal,
effects in the mother. The animal is then sacrificed and the
fetuses are observed for malformation.

2.3.4.14 Teratogenicity - Other -

Same as the rat teratogenicity study (Section 2.3.4.13.). Rabbits
are typically the test animals.

2.3.4.15 Reproductive Effects -

This is typically a 3-generation feeding study, wherein test
animals from succeeding generatlons are constantly fed a given
concentration of test compound in their food. The animals are
observed for any interference with the reproductive cycle (fecun-
dity, fertility, survival of young, etc.).

2.3.4.16 Gene Mutation -

Specific bacterial strains and mammalian cells are subjected in
vitro to various concentrations of the test compound for a spe-
cific length of time. The cell cultures are then examined for
mutations. Testing is also done in vivo using mice, rats, fruit
flies or other organisms, followed by counts of spec1f1c genetic
trait variations or dissection and examination for abnormalltles
in cell reproduction.

2.3.5 Wildlife and Aquatic Organisms

Similar to the acute oral LD (Section 2.3.4.1.). The usual test
animals are the mallard duck and bobwhite quail, which are used
to evaluate the general effects on waterfowl and upland game
birds, respectively.

2.3.5.2 Avian (Dietary) LCgq -

An eight-day test wherein birds are fed specific concentrations
of the test compound mixed with the diet for five days, then fed
untreated diet for three days. The LCgo is the feed concentra-
tion of the test material calculated to cause 50% mortality by
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the end of the study. A NOAEL may be reported if the highest dose
fed to the birds does not produce any effects, provided that dose
is high. The test birds are usually mallard and bobwhite quail.

2.3.5.3 Avian Reproduction -

Similar to the mammalian reproductive effects study (Secticn
2.3.4.15.). This is a multi-generation study typically conducted
using mallard and bobwhite quail. In addition to typical repro-
ductive parameters observed, egg production, hatch and shell
thickness are monitored. -

In this test, groups of fish are subjected to several single
concentrations of the test compound in their water for 96 hours.
The LCsy is the concentration of the test compound in the water,
expressed as mg of test compound/liter of water (ppm), calculated
to cause 50% mortality among the fish. Typically the test is
conducted under static (non-flowing) water conditions, but some
tests are conducted using flow-through aquaria. Test subjects are
typically rainbow trout and bluegill sunfish, representing cold-
and warm-water species, respectively. Additional tests are some-
times conducted for only 48 or 72 hours, but 96 hours is the
required duration for submission of data to USEPA for pesticide
registration. '

2.3.5.5 Invertebrate LC50 -

Similar in concept to the fish LCg, test (Section 2.3.5.4.). The
test is typically run for 48 hours, and the test subject is
usually Daphnia sp. Other crustaceans and aquatic invertebrates
have been used as test subjects in addition, however. This test
is conducted in a static or flow-through aquarium systems.

This test, nearly always conducted in a flow-through system, is
similar to the invertebrate LCg, test (Section 2.3.5.5.) using
typical marine organisms such as the Atlantic oyster, pink
shrimp, and fiddler crab.
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2.3.5.7 Honey Bee Effects -

This test is typically conducted as either an oral or contact
test. For the oral test, honey bees are given a single dose of
the test material in honey. Oral LDgy is reported as micrograms
of test compound per bee (ug/bee). In the contact test, the test
material is applied to the bee's intequment either topically or
as a (water) spray. Contact LDgj is reported as ug/bee.

2.3.6 Efficacy

This section contains data regarding the efficacy (effective-
ness) of the compound with regard to target and non-target vege-
tation. Because of SCL's earlier-stated interest in controlling
tansy ragwort, red alder, bigleaf maple and Russian thistle,
particular literature references to those plants have been noted
in this section.

2.3.7 Other information

Miscellaneous relevant data regarding the compound or its use
have been included in this section.
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Compound

TABLE 2-8A

DICAMBA

=

TEBUTHIURON

CHEMICAL DATA:

Typical formulated Banvel, Trooper (both dma salt)
products
Manuf acturer Sandoz Elanco

=‘=="

Chemical name

Sandoz: 2-methoxy-3,56-dichlorobenzoic acid
IUPAC: 3,5-dichloro-o-anisic acid
CA: 3,6-dichloro-2-methoxybenzoic acid

IUPAC: 1-(5-tert-butyl-1,3,4-thiadiszole-2-
yL)-1,3-dimethylures

Elanco, CA:
N-(5-1,1-dimethylethyl)}-1,3,4-
thiadiazole-2-yl)-N,N'-dimethylurea

Signal word/toxicity Warning/11 Warning/11, Caution/II!

class . {depending on formuiation)

Molecular formula CBH&6C 1203 CIH16N40S

Moltecular weight 221.0 228.3

CAS number © 1918-00-9 36014-18-1 "

Solubility @ 25C

water: 4.5-6.5 g/liter
sthanol: 922 g/liter
scetone: 810 g/liter

water: 2.3 g/Liter
methanol: 170 g/liter
acetone: 70 g/Liter

Vapor pressure

4.5 pPa @ 25C
(3.4 x 10°° mm Hg)

0.27 aPa a20C
2 x 107¢ o Hy)

Dissociation constant 1.16 x 1072 DNF "
Octanol /water parti- 3s logy €{1.79)
tion coefficient

2.5 - 3.0 7.4 (50X aquecus solution)

[

" Stability

Stable in acids &L alkalis; decomposes at ca.
200C. Acidic in reaction, forming water-solu-
ble salts

Stable in aqueous media at pH 5-9. Hydro-
lyzed at higher temperatures by strong alka-
lis and strong acids

" Corrosivensss

$light

Non-corfosive to metals and polysthylena
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TABLE 2-8A

Typical formulated
products

TRICLOPYR

Garlon, Turflon

Arsenal (iscpropylamine [IPA] salt),
Chopper

Manuf acturer

CHEMICAL DATA:

Cyanamid

— ==

Chemicat name

Dow, IUPAC: 3,5,6-trichlorc-2-pyridyloxyacetic
acid
CA: ((3,5,6~trichloro-2-pyridinyl)oxy)
acetic acid

IUPAC: 2-{%-isopropyl-4-methyl-5-oxo-2-imi-
dazol in-2-yl)nicotinic scid

Cyansaid and CA:
2-(4,5-dihydro-4-methyl-4-(1-methyl
ethyl )-5-axo-1H-imidazo 1-2-ylL)-3-
pyridinecarboxyl ic acid

Signal word/toxicity Danger/] (Garton 3A, Turflon Amine) Caution/111

class Caution/II[ (Garlon 4, othars)

Moleculsr fornula C7H4CLINO3 C13H15N303 "
Il MoLecutar weight 256.5 261.3

CAS number 55335-04-3 81334-34-1

Solubility @ 25C

water: 440 mg/liter
acetone: 989 g/liter
n-cctanol: 307 g/liter

watar: 10-15 g/Liter

Vapor pressure

0.17 oPa @ 25C
(1.3 x 10°° na Hg)

<0.03 mPa @45C
2.0 x 1077 mm Hg)

Dissociation constant DNF DNF
Octanol /water parti- DNF 1.3 az2zc
tion coefficient
" pH DNF 3.0-3.5 as 1X water solution a25C "
Stabil ity DNF DNF
" Corrosiveness Not corrosive DNF
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TABLE 2-8A

=
Compound

Typicat formulated
products

SULFOMETURON-METHYL

Qust

|

GLYPHOSATE I

Rodeo, Roundup, Honcho, Ranger
(all isopropylamine salt)

Manuf acturer

CHEMICAL DATA:

Monsanto

|

| Chemical name

IUPAC: methyl 2-(3(-4,b-dimethylpyrimidin-2-
yl Jureidosulphonyl )benzoate

buPont and CA: ’
methyl 2-(({{(4,b-dimethyl-2-pyrimi
dinyl)amino)earbonyl Jamion)sulfonyl)
benzoate

Monsanto, IUPAC, CA:

N-{phosphonomathyl Jglycine

;

Signal word/toxicity Caution/I1I Danger/] (Ranger)}
class Warning/11 (Roundup)
Caution/I1] (Rodeo, Honcho)
Moleculsr formula C15H16N40SS C3H8NOSP ﬂ
Molecular weight 364.4 169.08
CAS number 74222-97-2 1071-83-6

Solubility @ 25C

water: 10 mg/liter at pH 5, and 300 mg/liter
st pH 7
ethanol: 13.7 mg/kg
acstone: 2.40 g/kg

water: 12 g/liter
Insoluble in common organic solvents.
The slkali metal and amine salts are readily
soluble in water.

Vapor pressure 8 mPa a25C Negligible
(6.0 x 107> ma Hg)
Dissociation constant DNF DHF

Octancol /water parti-

0.31 @pH 7 (phoaphate buffer used to stabil-

1.7:1"&20;@.

tion coefficient ize) &% 107" 3 100 ppm
pH DNF DNF
“ Stability Stable in neutral and alkaline media and when DNF
dry at normal temperatures and storage condi-
tiona,
Corrosiveness ONF

Corrosive to iron and galvanized steel ||
e e ————————————————— —————————— - — =
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TABLE 2-8B

DICAMBA

ENVIRONMENTAL FATE:

wﬁ

TEBUTRIURCN

Animal metabol ism

Rapidly (80-90% in 24 hours) eliminated in
urine, mainly as dicamba and partly as the
glycine conjugats of dicamba

Studies with rats, rabbits, dogs, maliard
and fish indicate ths material is repidly
sbsorbed, metabolized, and nearly all (85%)
excreted in urine and feces within 96 hours.
There is no significant retention of the
material or its metabolites,

Plant metabol ism

Sevaral metabolites are formed,including:
ma jor: S-hydroxy-3,b-dichloro-o-anisic acid
minor: 3-6 dichlorosalicylic acid
minor: 5-hydroxy-3,b6-dichlore-2-methoxy-di-

chlorcbenzoic acid

Metabol ism by N-demsthylation and hydroxy-
lation of the tert-butyl sidechain.

Mode of action

Seleactive systemic herbicide. Absorbed by

leaves and roots and readily translocated

throughout the plant. Acts as auxin-like
growth regulator.

Systemic herbicide. Absorbed by roots very
rapidly and translocated to the Leaves,
whers it inhibits photosynthesis.

Hydrolysis Resistant to hydrolysis under narmal environ- Generally resistant to hydrolysis under nor-
mental conditions mal environmantal conditions.
Photodegradation Limited Essentially ncne

Soil metabol ism

Undergoes maicrobial breakdown through 3 or &

stages to citric acid eycle intermediates and

thereafter largely to CD2z. Soit Ph 5.3 favored

rapid breskdown, while pH of 4.3 or 7.5 slowed
breakdown.

There is some disagreement whether metabo-
lism by soil microorganisms is the primary
or secondary machanisa for breakdown of
tebuthiuron in soil, as opposed to chemical
breakdown.

Soil half-life

Ranges from 7 to 14 days under favorable soil
microbial conditions to 32 days or less. Deg-
radation siows under lower temperature and
soil moisture cocnditions

11-18 months "in areas with average rainfall
(12-15 months for 40-40. inch annual
rainfall), Half-life is greater in aress of
low rainfalt, and in high organic-content
soils, regardiess of rainfall. Half-life of
5 years was reported in arid region near
Fresno, CA.

|I|Aquatic netabol isa

DNF

Prel iminary results of recsnt studies indi-
cate limited degradation under sercbic and
anaerobic conditions.
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I

Comapound

ENVIRONMENTAL FATE:

TABLE 2-8B

[ TRICLOPYR

IMAZAPYR ’I

Animal metabolism

Is rapidly excreted primerily via urine as
unaltered triclopyr. Human tests indicated 1/2
excreted in 5 hours after 0.5 mg/kg body
weight doss,

Studies in rats indicate approximately 87%
of & dose is excreted in urine and fecas
within 24 hours as the unmetabol ized acid.

Plant metabol ism

DNF

Residues rapidly decline in the 24 hours
following application to the plant. Excretad
through roots largely as unmetabol ized acid.
A half-tife of 12-40 days has been reported

for trees and brush.

Mode of action

Selective systemic herbicide, absorbed by fo-
Liage and roots and translocated throughout
plant and concentrated in meristematic tissue.
Induces auxin-type responses in growing
plants.

Non-select ive systemic herbicide. Absorbed
by roots and foliage and rapidly trans-
located to ths meristematic regions, where
it accumulates. Blocks synthesis of certain
plant amino acids leading to interference
with cell growth,

grees north latitude in spring, summer and
fall.

Hydrolysis In aquecus solution, the acid is stablte in the In aqueous solution, is stable in the dark,
dark, but bresaks down very rapidly in the but breaks down very repidly in the presence
presence of Light. The triethylamine (TEA) of Light.

salt (Gerlon 3A) and butoxyethyl ester (BEE)
{Garlon 4) bresk down rapidly in water to the
acid.,
Photodegradat ion Half-{ife in sunlight of 2-& hours at 40 de- Stablte in Light in the absence of water.

Soil metabolism

Undergoes aicrobial breakdown in soil. Major
degradation product is 3,5,6-trichtoro-2-pyri-
dinol, with a s0il half-life of 30-90 days. A
second metabolite is 3,5,6-trichloro-2-meth-
oxypyridine. The metabolites are thence con-
verted by soil microbes to CO; and s0il organ-

ic matter.

The isopropylamine salt (Arssnal active
ingredient) degrades slowly in 30il. Ita
major route of breakdown iz photo-
degradation, with some contribution by soil
wmicrobes.

| soit natf-Life

Varies over s Large range, depending primarily
on s0il moisture and temperature.
Typically 8-30 days in well-aerated soil, 42-
130 days in snaerobic soil. An sxperiment in
two sites in western Oregon and Washington
gave values of 75-81 days.

Few data are asvailable. Calculated half-life
in an Alabama forest soil was 19-34 days,
and 37-44 days in {eaf litter.

Aquatic metabol ism

DNF

DNF
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TABLE 2-8B

SULFOMETURON-METHYL

GLYPHOSATE

ENVIRCNMENTAL FATE:

i i DNF El iminated Largely in feces, some in urine,

Aninal getabolisa in rabbits, Rapidly eliminated in fish and
aquatic insects.

Plant metabol ism DNF Not metabolized. In one study, no signifi-

cant degradation of the compound was found
in plants after 20 days.

Mode of action

Broad-spectrum herbicide, absorbed rapidly by
roots and foliage, then translocated through-
out the plant. Stops cell division in the
growing tips of roots and plants by aitotic
inhibition,

Nonselective systemic herbicide. Absorbed by

the plant. Acts on variocus enzyme systems,
interfering with amino acid and other bio-
synthesis.

" Hydrolysis

In the dark, the acid is steble at pH 7 and 9
(approx. 10X loss after 30 days). At pH 5, the
acid bresks down to methyl 2-(aminasulfonyl )-
benzoate and saccharine. The dark haltf-Life at
pH 7 is approximatsly 14 days. For light con-
ditions, see photodegradation, betow.

foliage with rapid translocation throughout

Stable

Photodegradation

No data were found regarding photodegradation
of the dry material. In pH 7.4-8.46 water solu-
tion at a UV/blue Light intensity about %1/2
that of summer noon sunlight, half-life is
about 1.5-3 days. Major product is C0p as well
as numerous other compounds in small quanti-
ties,

Negligible in water and on soil.

Soil metsbol ism

|

Degraded mainly by hydrolysis, also by soil
microbial action. In acid soils, hydrolysis is
the most important factor, while aicrobial
action is more important in neutral and alka-
line soils. In addition to COp and saccharin,
at least three major sromatic sulfonyl break-
down products have been identified in soil.

$oil microbial asttack is the major and poa-
sibly only mechanise of breakdown in soil.
The primary metabolite is aminomethyiphos-
phonic acid, which is also biodegradable:
thres other phosphonic acids are also usuai-
Ly produced. Further microbial action
results in conversion to CO3.

‘ Soil half-life

Degradation rate is primarily dapendsnt on
soil pH and moisture content, with faster deg-
radation cccurring in moister soil. Limited
available data indicate half-lives from 4 to
16 weeks or longer.

Typically less than &0 days. Half-lives

. ranging from 2.5 weeks to 25 wesks have baen

reported for various soils including sand,
sandy loams and clay loasas.

Aquat ic metabolism

DNF

If material comes into contsct with suspend-
ed or bottom sediment, will bind to parti-
cles and be degrsded by microbial action, [f
no sediment is present, degradation is de-
pendent on microflora in the water. No sig-
nificant chemical degradation/hydrolysis

occurs.
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TABLE 2-8C
Compound DICAMBA TEBUTHIURCN
et === s
Aquatic half-life DNF DNF
Soil Koe: 511 Kgq: sand:0.11, sandy loam:0.62, loam:0.82,
Leaching/mobil ity clay:1.82 (D.5, 1.4, 1.8, 2% organic matter, f

Kq: O ta 0.9

Dicamba readily leaches in most soils except
thoss with high organic content and kaolinite
clays, The deagradation product 3,6-dichlero-
salicylic acid adsorbs more readily and is
less mobile.

respectively).

Moderately mcbile in most soils. [s adsorbed
by clay and crganic matter in soil, s0 move-
ment is inversely proportional to the soil
clay and organic matter content, and is di-
rectly proportional to the amount of precip-
itation. Rarely moves below 18 inches depth.

Accumulation in non-
target organiszms

Dces not accumulate in mammalian tissue due to
rapid sxcretion

Does not accumulate due to rapid sxcretion
and Lack of binding to animal tissues.
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TABLE 2-8C
TRICLCPYR IMAZAPYR
Agquatic half-Life Rapid hydrolysis indicates that a short half- DNF

Life would be expected in surface waters ex-
posed to suniight, but Longer half-Life in
deepar water. Values of 0.5-3 days for a for-
mulated product and 8 days (sercbic)/42 days
(anaercbic) for the acid have been determined. "

Soil leaching/- Kg: 10.0 (soil type not spacifisd) H
mobility The acid has lLow leaching potential. 0 (clay), 0.07 (clay loam), 0.17 (loamy
sand) ,0.19 (sandy clay loam)
Fairly mobile. Relation of soil pH to mobil-
ity iz poorly understood.

Accumulaticn in non- Rapid excretion suggests that accumulation is Does not accumulate in animals, including
target organisms not to be expected. f ish.
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TABLE 2-8C
!I Compound SULFOMETURON-METHYL GLYPHOSATE
— — TR
Aguatic half-Life While no dets were found, photodagradation and Following have been reported:
hydrolysis data suggest that half-Life in neu- Aquatic sediment: approx. 7 weeks
tral and slkaline natural water the acid would Sphagnua bog (pH 4.2): 7 weeks
have a half-Life on the order of a few days. = Cattail swamp (pH 6.3): 9 weaks
Material that was carried to greatsr depths Pond water (pH 7.3): 10 weeks

where Light does not penetrate would persist
longer in neutral and alkalins water.

Soil Leaching/- Kq: 0.12 (clay) - 0.68 (sandy clay lLoam) Very little potential mobility. Rapidly and
bility strongly adsorbed to so0il, particularly to
Fairlty mobile in soil. More mobile in soils of clay particles and at lower pH values.

pH 7 or greater, Lesa mobile in clay soils.
Known scil metabolites are also fairly mcbile.

Accumulation in non- Data not found regarding mammals. Does not Does not accumulste in fish or other
target organisms accumuliate in fish. animals.
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TABLE 2-8D

Compound

DICAMBA

TOXICITY:

Acute oral LDgp

m

'ﬁ]

TEBUTHIURON

757-1707mg/kg (rat)

579-671 mg/kg {rat)
568-644 mg/kg (mouse)
256-316 mg/kg (rabbit)

Acute dermal LDgp

> 2000 mg/kg (rabbit)

> 5000 mg/kg

Acute inhalation LCgg

9.6 mg/liter (rat)

2 3.70 mg/liter (rat)

Eye irritation

Extremely irritating and corrosive-

Slight

Skin irritation

Moderate (rabbit)

Non-irritating (rabbit)}

Skin sensitization

Moderate {guines pig)

Ncne (guinea pig)

Subchronic - rat

NOAEL: 5000 ppm in diet (250 mg/kg/day)

NOAEL: 1000 ppm in diet

Subchronic -
. honrodent

DNF

NOAEL: 1000 ppm in diet (dug) . "

NOAEL: 1000 ppm in diet (chicken)

Chronic - rat

WOAEL: 1000 ppm in diet

NOAEL: 2 400 ppm in diet (20 mg/kg/day) "

Chronic - other NOAEL: 1000 ppm in diat (dog, mouse) NOAEL: 25 mg/kg/day (1 year dog)
52 mg/kg/day (dog)
| Oncogenicity - mouse Not oncogsnic Not oncogenic
Oncogenicity - other Not oncogenic (dog) Not oncogenic (rat)
Taratogenicity - rat Not teratogenic Not teratogenic
Teratogenicity Not terategenic (rabbit) Not teratogenic (rabbit)
~ cther NOAEL: 3.0 mg/kg/day
" Reproductive effects NOAEL: 500 ppm in diet (25 mg/kg/day) (rat) Not a reproductive toxin u

Gene mutation

Not mutagenic

Kot mutagenic
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TABLE 2-8D

TOXICITY:

' l Acute oral LDgp

TRICLOPYR

[MAZAPYR

630-730 mg/kg "(male, female rat)
310 mg/kg (guinea pig)
530 mg/kg (rabbit)

> 5000 mg/kg (rat)
> 2000 mg/kg (female mouse)
4800 mg/kg (rabbit)

l Acute dermal LDgg

> 2000 mg/kg (rabbit)

> 2000 mg/kg (rabbit)
> 2000 mg/kg (rat)

Acute inhalation LCgg

DNF

> 5.1 mg/liter (rat)

Eye irritation

Mildly irritating

Irritating (rabbit)

Skin irritation

Non-irritating (rabbit)

Mildly irritating (rabbit}

Skin sensitization

DNF

None (guinea pig)

’ Subchronic - rat

NOAEL: 100 mg/kg/day (female) and 30 mg/kg/day
{male)

NOAEL: = 10,000 ppm in diet

Subchronic - NOAEL: 2.5 mg/kg/day (7.5 month) (dog) DNF
nonrodent,
Chronic - rat NCAEL. (2 year): 10 mg/kg/day DNF
Chronic - other NOAEL (2 year): 240 ppa in diet (5 mg/kg/day) DNF
{mouse )
NOAEL: 5 mg/kg/day (12 month) (dog)
Oncogenicity - mouse Not oncogenic DNF
Oncogenicity - other Not oncogenic DNF ‘"
Teratogenicity - rat NOAEL: 100 mg/kg/day NOAEL: = 1000 mg/kg/day (rat)
, Not teratogenic Not teratogenic

Teratogenicity
- other

NOAEL: 75 mg/kg/day (rabbit)
Not teratogenic

NOAEL: 2 400 mg/kg/day (rabbit)
Not teratogenic

Reproductive effects

NOAEL: 2 30 mg/kg/day (I generations}{rat}
Not a reproductive toxin

HOAEL: = 1000 mg/kg/day (rat)
z 400 mg/kg/day (rabbit)
Not a reproductive toxin

Gane mutation

L

Not mutagenic

Not mutagenic
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Compound

TOXICITY:

Acute oral LDgp

e — e — = e

TABLE 2-8D

SULFOMETURON-METHYL

GLYPHOSATE

L

> 5000 mg/kg {(male rat)

4300-5600 mg/kg (rat)
3800 mg/kg (rabbit)

Acute dermal LDgg

> 8000 mg/kg (male rabbit)
> 2000 mg/kg (female rabbit}

> 5000 mg/kg (rabbit)

Acute inhalation LCggp

5 mg/liter (rat)

> 12.2 mg/Lliter (rat}

Eye irritation

, Slightly irritating

Slightly irritating

Skin irritation

Slightly irritating (rabbit)

Non-irritating (rabbit)

Skin sensitization

Non=sensitizing (guinea pig)

DNF

Subchronic - rat DNF NCAEL: = 2000 ppm in diet (90 day)
Subchronic - DNF NOAEL: z 350 mg/kg/dsy (rabbit)
nonrodant z 2000 ppa in diet (90 day dog)

Chronic - rat

NQAEL: 50 ppam in diet (2 year)

NOAEL: 2 300 ppm in diet (2 year)

Chronic - other

NOAEL: 200 ppm in diet (1 year, dog)

NOAEL: 2 300 ppm in diet (2 year dog)

Oncogenicity - mouse

Not oncogenic

NOAEL = 300 ppm in diet
Not ancogenic

Oncogenicity - ‘other

Not oncogenic

Not oncogenic (rat)

Teratogenicity - rat DNF NOAEL: 2 3500 mg/kg/day
NOAEL (fatotoxicity): 100 mg/kg/day
Not teratogenic
Teratogenicity DNF NOAEL: 175 mg/kg/day (rabbit)
- other Not teratogenic

Reproduct ive effects

NOAEL: 500 ppm in diet

NOAEL: 10 mg/kg/day (3 generaticn rat)
Not a reproductive toxin

—

Gene mutation

L

Not mutagenic

NOAEL: = 2000 mg/kg (mouse, "Dominant Le-
thal®)
Not mutagenic
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' TABLE 2~-8E

Compound DICAMBA TEBUTHIURON

WILDLIFE AND AQUATIC
ORGANISMS:

Avian LDgg 2000 mg/kg (mallard) > 500 mg/kg (mallard, quail, chicken) "
l Avian {dietary) LCgg >10,000 ag/kg in dist (8 day mallard, quail)} NOAEL: = 2500 ppm in diet (mallard, quail) |I
Avian reproduction 90% hatch when hen's eggs injectsd with 10 ppa NOAEL: = 100 ppm in diet (mallard, quail)
dicamba
Fish LCgg (96 hour} 28-35 mg/liter (rainbow trout) 144 mg/liter (rainbow trout)
23+40 mg/Lliter (bluegill) 112 mg/liter {bluegill)
465 mg/liter (carp) > 160 mg/L iter (goldfish)
Invertebrate LCgp > 100 mg/liter @15-21C (6 spp freshwater crus- NOAEL: 225 ppm (Daphnia) (no time given)
taceans) (48 hours) ||
Marine ECgg DNF NOAEL :
i 180 ppm (oyster)
F 10 ppm (shrimp)
32 ppa (fiddler crab}
Honey bee effects LDsn contact: > 100 ug/bee Contact LDgp: 2 100 ug/bee
oral: > 10 ug/bee Non-toxic
Essentially non-toxic

=1

EFFICACY:
Target vegetation Controls annual and perennial broad-leafed Controls herbaceous and woody plants and
plants (wesds, hardwood brush, certain trees), trees, including red alder and Russian this-
including Russian thistle and tansy ragwort. tle. Grasses are less impacted than
Banvel and Trooper are labelled for cut-stusp broadleaf plants. Exhibits some
’ use. postemergence activity on annusl grasses and
" broadleaf weeds.
Non-target vegetation Little or no sffect on grasses. Some phytotox- Will damage ornamentals if allowed to come
ic effects on conifers sprayed at high rates, into contact with even part of the root sys-
including partisl or complete defoliation. tem.
This is usually followed by rscovery the fol-
Lowing year.
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TABLE 2-8E

TRICLOPYR

IMAZAPYR

WILDLIFE AND AQUATIC
CRGANISMS:

| Avian LDgg

1698 mg/kg (mallard)

Avian (distary} LCgg

> 5600 ppm diet (mallard)
2935 ppa dist (quail)

> 2150 mgs/kg (mellard, quail)
> 5000 ppm dist (mallard, quail)

Avian repreoduction

NOAEL: > SO0 ppm diet (mallard, quail)

It
DRF

Fish LCgg (96 hour)

117 mg/liter (rainbow trout)
148 mg/liter (btuegill)

> 100 mg/Liter {(rainbow trout, bluegill,
channel catfish)

Invertebrate LCgg

133 mg/Liter (48 hour) (Daphnia}

> 100 mg/liter (48 hour) (Daphnia)

Mar ine ECgp

DNF

DNF

Honey bee effects

Oral LDgpy > 60.4 ug/bee
Essentially non-toxic

Contact LDgp: > 100 mg/bee
Noen-toxic

i
H]

I EFFICACY:

— ]

Target vegetation

Controls woody plants and many broad-lsafed
weeds. Suitable for use in uncultivated land,
grassland, coniferous forests. Garlon gives
good control of red alder and fair control of
broadleaf maple with foliar or cut stump ap-

plications. Good control of tansy ragwort.

Good control of annual and perennial grass-

es. Controls broad Lesf weeds and many brush

and deciduous tree speacies. Effective
against red alder.

Non-target vegetation

Clover, larch, lodgepole pine and ornamentals
are sensitive. Little or no effect on grasses.

Generally low to modarate phytotoxicity to
conifers, but in QOregon trials for red alder
control sose damage to Douglas fir was not-
ed, with subsequent recovery. White pine may
alsc be susceptable. Conifer damage is alao

dependent on the application rate.
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TABLE 2-8E

Compound

SULFOMETURON-METHYL

GLYPHOSATE

WILDLIFE AND AQUATIC
ORGANISMS:

Avian LDgg

DNF

> 3850 mg/kg (quail)

Avian (dietary) LCsg

5000 ppn (mallard)
5620 (quail)

> 4640 mg/kg {(mallard, quail)

Avian reproduction

DNF

DNF

Fish LCsg (9% hour)

> 12.5 ppm (rainbow trout)

86 mg/liter (rainbow trout); 120-170
mg/liter alsoc reported
110-160 mg/iiter (bluegill)

115 mg/liter (carp)

97 mg/liter (fathead minnow)

| Invertebrate LC5p

DNF

780 mg/Liter (Daphnia) (48 hour)

Marine ECgn

DNF

96 hour:
281 mg/Liter (shrimp)}
934 mg/Liter (fiddler crab)
> 10 mg/Liter (oyster)

Honey bee effects

DNF

48 hour LD5g: >100 ug/bee
Not toxic to bees

EFFICACY:

#

Target vegetation

Controls annusl and perennial greases and
broad-leaf weeds; used in forestry to control
woody tress in pine tree stands. Success with
grasses is variable, depending on the species.

Effective pre- or post-emergence. A related
sulfonoures, metsulfuron-methyl, gives good
tansy control.

Controls a variety of annual, biennial and
perennial grasses, secges, broad-leaved
weeds and shrubs.Reportediy effective
against tansy ragwort, Varisble succass
against red alder. Roundup is Labelled for
cut-stump use.

Non-target vegetation

Can cause growth retardstion and other adverse
effects of young blue spruce and some pinas
and other conifers.

Has caused temporary browning of conifers in
forestry uses.

SEATTLE CITY LIGHT, T-LINE VEGETATION MGT. PLAN, FINAL REPORT, PAGE 2-42



TABLE 2-8F

Compound

DICAMBA

I OTHER IMFORMATION:

e

_—

TEBUTHIURCN

A test in Oregon and Washington has shown good

continuing control (about 70X after 1 year) of
tansy ragwort when appiied at 0.5 lb ai/acre
in early April. Another test indicated that
when tansy is large or when flower stalk has

elongated, 1.0 Lb ai/acre will afford control.

Because of long soil half-lLife, gives long-
Lasting control. Pelleted formulations can
be stable on the soil surface up to six
months with no precipitation. Efficacy suf-
fers if used con scil with >5X organic matter
or >30% clay.
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TABLE 2-8F
I[ Compound TRICLOPYR IMAZAPYR
= s e
OTHER INFORMATION: -’
A study in Oregon has shown continuing control Arsenal “Applicator's Concantrate" has an
(about 70% after 1 yesr) of tansy ragwort when EPA Supplementary Label for control of big-
applied at 1.5 to 2.0 Lb ai/acre in early leaf maple and red alder in forastry lands
April. in Oregon and Washington.
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l TABLE 2-8F

SULFOMETURON-METHYL I GLYPHOSATE

Tests in Oregon coastal range forest indicated
poor red aldsr controlt; msjor Douglas fir dam-
“age at 4 oz/acre and minor injury at 2
oz/acre.

OTHER INFORMATION:

|
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TABLE 2-9
LIST OF ABBREVIATIONS

ai

CA

DMA

DNF

EC50

Hg

IPA

IUPAC

Kd

Active ingredient. The actual herbicidal material
(acid, salt or other form) used in a formulated
product, exclusive of other adjuvants and solvents such
as emollients, surfactants and water.

Degrees Centigrade (Celsius) (e.g. @20C)

Chemical Abstracts. As used in this report, refers to a
professionally recognized Standard for chemical com-
pound naming.

Dimethyl amine

Data Not Found. Despite all efforts, data could not be
found concerning the specific items in Tables 1-3 with
this designation.

Effect Concentration. The concentration at which 50% of
the test population exhibits an effect from the test.

Grams

Chemical symbol for the element mercury. The term "mm
Hg" is a measure of vapor pressure. One atmosphere is
760 mm Hg.

Isopropyl amine

International Union of Pure and Applied Chemistry. A
designation for a professionally recognized Standard
for chemical compound naming.

A partitioning coefficient for a pesticide in soil
based on the amount of pesticide adsorbed to a soil
from a water solution (or, if specified, desorbed from
a soil back into water solution). The higher the Kd for
a particular soil/pesticide combination, the more
pesticide that will adsorb to that soil (or the less
that will desorb from that soil) and the less the
leaching potential.
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Koc A partitioning coefficient for a pesticide in soil
based on the amount of pesticide adsorbed to a soil
from a water solution and the amount of organic carbon
in that particular scoil. The higher the Koc for a
particular soil and pesticide, the more of that pesti-
cide that will adsorb on that soil and the less the
leaching potential.,

LC50 Lethal Concentration. The concentration at which 50% of
the test population dies as a result of the test treat-
ment.

LD50 Lethal Dose. The dose level at which 50% of the test

population dies as a result of the test treatment.

mPa MilliPascals. A measure of gas pressure, as in vapor
pressure. One mPa is equal to 7.5x10-6 mm Hg (or, 1
atmosphere of pressure = 1x108 mPa).

NOAEL No CObserved Adverse Effects Level. The level of dosage
in a toxicity test at and below which none of the
adverse effects that were being tested for, occurred.

> Greater than or equal to
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TABLE 2-10: USEPA toxicity classification of typical products {(formulations) of the six herbicidal
compotunds considered in this review.

Compound Typical product Signal USEPA Reason
word toxicity
category
= ———————— e
Dicamba Banvel (DMA sait)} Warning 11 Eyes irritstion
Trooper (DMA salt}
Tebuth iuron Spike BOW Caution 1881 )
Spike 20P,40P
Spike 56 : "
Spike DF Warning I1 Oral toxicity, dermal

toxicity, eye irritation

Triclopyr Garlon 3A (TEA salt) Danger I Eye damage
Turfion Amine (TEA salt)

( Garlon 4 (BE ester) Caution 11 )
Imazapyr Arsenal (parent + IPA salt) | Caution It *)
: Chopper (parent + IPA salt)
Sulfometuron methyl | Oust Caution 111 ™ Il
" Glyphosate Ranger (IPA salt) Danger I Eya damage "
Roundup (IPA salt) Warning II Eye damage
Rodeo, Honcho (IPA salt) Caution i1 (*)
=l L
OMA = dimethylamine IPA = isopropylamine TEA = triethylamine BE = butoxyethyl

(*) NOTE: No reason is given for inclusion in Category LIl since this is, resalistically, the
default Category into which pesticides ars placed if they are not Category 1 or II.
There are virtually no Category IV pesticides.

SEATTLE CITY LIGHT, T-LINE VEGETATION MGT. PLAN, FINAL REPORT, PAGE 2-48




TABLE 2-11: USEPA criteria for the assignment of a pesticide to a given toxicity category.

Toxicity Category

Criterion I 11 111 iv H
Acute oral LDgg 50 or less 50 - 500 500 - So0¢ > 5000
(mg/kg body weight)
Acute dermal LDgqg 200 or lass 200 - 2000 2000 - 5000 > 5000
{mg/kg body weight)
0.05 or less 0.05 - 0.5 0.5 - 5.0 > 5.0

Acute inhalation
" LCsy, & hour expo-
sure
(mg/Liter air)

Eye irritation corrasive, or
corneal involve-
ment Lasting more

than 21 days

corneal involve-

ment or irrita-

tion clearing in
8-21 days

corneal involve-
ment or irrita-
tion clearing in
7 days or less

minimal effects
clearing in Less
than 24 hours

Dermal irritation corrosive, wWith
tissus destruc-

tion

sevears irritation
at 72 hours

moderate irrita-
tion at 72 hours

mild to slight
irritation at 72
hours
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2.4 HERBICIDE USE
2.4.1 Specific Target Vegetation

From the data in Table 2-8, and conversations with agrochemical
representatives and distributors, the following assessments of
the candidate herbicides may be made with regard to specific
target vegetation that SCL has indicated an interest in control-
ling.

2.4.1.1 Tansy Ragwort -

Triclopyr and dicamba have been reported to give about 70% con-
tinuing control of tansy ragwort one year after application in
tests in Washington and/or Oregon. Imazapyr as also been used
with some degree of success against ragwort, while glyphosate
reportedly affords some control, although no specific references
to this were found in the literature search. Triclopyr and dicam-
ba are most effective for tansy ragwort control when applied in
spring, around early April. Metsulfuron-methyl gave good lasting
control of tansy ragwort in tests in Oregon. Sulfometuron-methyl,
from the same chemical family of herbicides (sulfonylureas) might
be expected to perform well, but no specific data to this effect
were found.

2.4.1.2 Cut Stump; Red Alder, Big Leaf Maple, Birch -

Dicamba is not particularly effective for cut stump control. The
two most effective compounds for control of red alder are proba-
bly triclopyr and imazapyr. Garlon (triclopyr) is said to give
good red alder control as a foliar spray, as well as good cut
stump control with a directed cambium spray, and somewhat less
control of big leaf maple. On the other hand, Arsenal (imazapyr)
is being used extensively in the Pacific Northwest with a good
degree of success for control of big leaf maple using foliar
sprays, but is not labelled for cut stump use. The rapid absorp-
tion of imazapyr by plants makes it less sensitive to rainfall
(and subsequent washoff) shortly after application, although
application during rainy weather should generally be avoided.
Spike (tebuthiuron) can also control red alder fairly well, as
well as big leaf maple, when applied as a spray. This material is
also frequently applied as pelleted formulations that slowly
release the active ingredient into the soil. Because of the ease
and rapidity with which tebuthiuron is taken up and its non-
specificity, however, tebuthiuron can easily kill nearby desira-
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ble vegetation if it reaches even a small portion of their root
systems. Roundup (glyphosate) is labelled for cut stump use on,
and gives variable control of, red alder; no unbiased data could
be found regarding its efficacy against big leaf maple. Banvel
and Trooper (dicamba) are labelled for cut stump use and exhibit
some degree of control of alder with this application method. No
data could be found regarding its efficacy against big leaf
maple.

Control of birch by the candidate herbicides varies greatly with
the species of birch, climate, application rate and timing. In
general, the compounds that afford good broad-spectrum control of
woody plants, such as triclopyr, will control different species
of birches to varying degrees.

2.4.1.3 Russian Thistle -

Based on reviewed research data, dicamba (Banvel, Trooper) and
tebuthiuron (Spike) are probably the most effective of the six
herbicides for control of Russian thistle, although other
products also claim to afford good control. At the present time,
Russian thistle does not appear to constitute much of a weed
control problem west of the Cascades.

2.4.2 Herbicide Choice

It is obvious from the preceding sections that the choice of an
herbicide for a given application requires consideration of a
number of factors. Efficacy, persistence, and soil mobility are
among the parameters that can vary depending on several factors.
Examples of factors that should be considered in choice of an
herbicide are discussed in this section, using data from Table 2-
8 and manufacturer/distributor sources.

The method of application used, whether broadcast spray, aerial
application, directed spray, foliar, basal, or stump spray,
affects the choice of product. Some herbicides are only effective
as foliar sprays, while others are most efficient when absorbed
through the roots. Aerial or ground broadcast spraying of all of
the six candidate herbicides carries some potential for at least
temporary damage to conifers or desirable broadleaf species, at
least at the higher application rates. Directed spraying allows
better control of herbicide dispersal, but require a larger
worker-hour outlay.
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Timing of application is one of the more important application
variables that should be considered. Depending on the mode of
action of the material, vegetation is more sensitive at certain
stages of their growth cycles. Herbicide labels reflect this
sensitivity in their application instructions.

The general character of the areas to be treated, such as forest,
grassland, or rural/suburban, must also be taken into considera-
tion, as well as the type of non-target vegetation present. Each
type of area will have characteristics requiring attention. For
instance, the nature and density of non-target vegetation will
vary between a forest and grassland, between rural and suburban
locations. An herbicide chosen for woody plant control in grass-
land where usually all woody plants are to be suppressed could
very likely cause damage to desirable woody species or trees in a
forest. In addition, a grassland situation would require care to
be taken in selecting an herbicide such as triclopyr that does
not harm most grasses, or an herbicide that does not damage the
particular species of grasses present.

Climate can have a large impact on the efficacy and persistence
of an herbicide. Tebuthiuron, for instance, is less efficacious
if applied during rainy weather; tebuthiuron half-lives tend to
be much shorter in wet climates and soil, while half-lives on the
order of years can occur in dry climates. Herbicides that are
very susceptible to hydrolysis, such as triclopyr and imazapyr,
would be less likely to persist on the surface of plants and soil
in the rainy Pacific Northwest than hydrolysis-resistant com-
pounds. It should be noted that hydrolysis and photolysis proc-
esses can be interactive, as with imazapyr and sulfometuron-
methyl, which are stable in water in the dark, but break down
rapidly in the presence of both light and water. These two com-~
pounds would undergo much less hydrolysis once beneath the soil
surface than while on top of the soil (other degradation process-
es would still be at work, however). Strong sunlight, as during
the summer, would be likely to photodegrade triclopyr on plant
and soil surface, whether or not water was present.

The type of soil at an application site has some effect on per-
sistence and mobility of an herbicide. Many herbicides, such as
dicamba and tebuthiuron are less mobile in soils with high clay
and/or organic matter content. The adsorption of the herbicide to
soil clays or organic matter that causes the reduced mobility can
also remove some of the herbicide from availability to the vege-
tation.
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2.4.3 Dicamba vs. Other Herbicides

SCL has requested a recommendation as to whether the present use
of dicamba for vegetation management should be discontinued in
favor of alternative herbicides, specifically the five other
candidate herbicides investigated in this document. As the previ-
ous paragraphs in this section illustrate, specific information
regarding an Herbicide Management Program is required in order to
make specific herbicide recommendations. Compliance Services has
not been supplied with the details of SCL's Program, and cannot
make such a recommendations. Certain data that was presented
elsewhere in this document are reviewed below for the purpose of
aiding SCL in making such a decision.

For tansy ragwort, triclopyr and dicamba appear to be equally
effective; imazapyr has also been reported to be effective.
Imazapyr and triclopyr have had better success in cut stump
and/or foliar treatment for control of red alder, big leaf maple,
and some species of birch than dicamba, while sulfometuron methyl
gives poorer control. In fact, dicamba appears to be not very
effective at all in cut stump control. For Russian thistle con-
trol, which may or may not be necessary in the near future,
dicamba and tebuthiuron have been shown in tests to be effective.

A half-life of 12-15 months has been reported for tebuthiuron in
rainfall conditions similar to those in the Pacific Northwest. It
is moderately mobile, but rarely moves deeper than 18 inches in
soil. Imazapyr is also fairly mobile in soil, but has-a half-life
on the order of only 20-40 days. Sulfometuron methyl also exhib-
its a significant degree of mobility, but also has a relatively
short half-life of 4-16 weeks. Triclopyr and glyphosate have low
soil mobility potentials. Glyphosate has a wide range of persist~
ence, with half-lives from 2 to 25 weeks depending on soil condi-
tions. Triclopyr was determined by experiments in western Wash-
ington and Oregon to have a half-life of about 80 days.

Three of the compounds are of a lesser degree of acute toxicity
than dicamba (imazapyr, sulfometuron-methyl, glyphosate), and two
are about the same (tebuthiuron, triclopyr). None of the com-
pounds, however, are of a degree of toxicity to be of concern if
used accerding to label instructions.

There are no data we have found that indicate significantly more
adverse environmental impacts would be expected from use of any
of the five other herbicides as compared to the use of dicamba if
used according to label instructions.
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2.5 HERBICIDE COSTS

Presenting a generalized cost analysis of herbicides for compara-
tive purposes must be done carefully and on a site specific
basis. Without testing the efficacy of specific active ingredi-
ent use rates, which typically are offered as a range on herbi-
cide labels, the exact use rates cannot be predicted. 8Since the
cost per unit treated cannot be presented for this cost analy-
sis, we have assumed that (1) Seattle City Light will pay full
list price for each chemical as of the date this information was
collected; (2) spray mixtures will be made up in water as 100
gallon increments where 100 gallons may treat variable acreages;
(3) the lowest labeled rates will be used; and (4) no combina-
tions will be used.

Labor costs are not included in.these estimates, but would be
equal where application methods are equal. The use of special-
ized devices (guns which deliver "bullets" to tree trunks, wipes
which turn the applicater wand into a "swab", etc.) would require
added time but also would reduce the total material needed per
plant controlled; consequently for the purposes here, increases
in labor are assumed to be offset by savings in materials.

Cost comparisons are presented in Table 2-12. . These figures
should be used for comparative purposes only and not as the
actual prices to be paid should Seattle City Light seek products
on competitive bid. Cost per unit prices were provided by the
Seattle Office of Wilbur-Ellis, based on smallest container,
manufacturer list pricing.
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TABLE 2-12
COMPARATIVE HERBICIDE COSTS

HERBICIDE COST/GALLON MIX RATE* COST
Arsenal /Chopper § 166.75 0.5 gal S 83.38
Garlcn 4 73.35 0.25 gal 18.34
Cust 150.72 3.0 f1 oz 28.26
Escort 448.00 1.0 £f1 oz 28.00
Roundup 69.80 1.0 gal 69.80
Banvel 4 1lb/gal 61.95 2.5 pint 19.36
Banvel csT! 23.00 -- —
Spike 80WP 21.25 .ub] _ 1.5 1b 31.88
Spike 5¢ 2 2.85 [1b] - —_—

* Mix Rate = The amount of theAformulation mixed with 100

gallons of water for a use solution mixture. Acreage treated
by 100 gallons of spray mix may vary.

1. Banvel CST is a ready-to-use formulation applied directly
from the container.

2. Spike 5G is a granular formulation and as so is ready-to-
use.

SOURCE: Private communication with the Seattle office of
Wilbur-Ellis, distributors of industrial weed control and agri-
cultural chemicals.
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3.0 AESTHETIC IMFACT EVALUATION

3.1 INTRODUCTION

SCL Departmental Policy and Procedure (DPP) goals for the mainte-
nance of the utility's transmission rights-of-way were adopted in
1983 (DPP 500 P I-506). The policy goals included the develop-
ment of an integrated vegetation management approach that would
be reviewed annually and used as a guide by SCL to maintain the
integrity of the utility's transmission network system and asso-
ciated ROW. This policy further states objectives to maintain
the ROW in cooperation with governmental agencies having juris-
diction over neighboring lands and to encourage multiple uses of
the ROW for public benefit, as long as those uses do not compro-
mise the maintenance or repair of the line.

More recent attention to multiple-use issues which affect por-
tions of SCL's transmission and ROW network occurred with the
passage of the Washington Park Wilderness Act of 1988 (Public
Law 100-668) and with SCL's submittal of a relicensing applica-
tion to the Federal Energy Regulatory Commission (FERC) for the
Skagit Hydroelectric Power Generation Project (Project No. 553-
005-Washington). As discussed in paragraphs that follow, vegeta-
tion management activities in the project study area must comply
with restrictions set forth in the Washington Park Wilderness Act
since the study area is located within the Ross Lake NRA.

The Washington Park Wilderness Act designated wilderness area
within the North Cascades National Park Complex as well as within
two other national parks in the state of Washington. A 20-mile
segment of the SCL Skagit transmission line and ROW corridor
traverses public lands within the NRA. These public lands are
administered by the NPS. The manner in which the ROW vegetation
is maintained along this segment of the corridor is of interest
to the NPS, as they are responsible for the management of NRA
lands in accordance with the objectives of the aforementioned
wilderness act. With specific reference to the NRA, the Washing-
ton Park Wilderness Act allows the removal and disposal of trees
within power line rights-of-way as is necessary to protect trans-
mission lines, towers and equipment, provided that, to the extent
possible, such activity is required to be conducted in a manner
to protect scenic viewsheds. Appendix F provides a copy of the
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Washington Park Wilderness Act. The following is an excerpt from
Section 205., Renewable Natural Resource Use in Recreation Areas,
concerning the removal and disposal of trees within power line
rights-of-way:

"Within the Ross Lake National Recreation Area the removal
and disposal of trees within power line rights-of-way are
authorized as necessary to protect transmssion lines,
towers, and equipment;": Provided, That to the extent
practicable, such removal and disposal of trees shall be
conducted in such a manner as to protect scenic viewsheds.".

Following review of Seattle City Light's relicensing application,
FERC requested additional information concerning aesthetic
impacts of the Skagit Project. 1In a letter to SCL concerning a
review of the relicensing application (October 31, 1988), FERC
noted both the high scenic quality and recreational use of the
NRA/Skagit Project lands and the public's heightened awareness of
the altered natural landscapes, as well as their increasing con-
cern for wvisual quality. As a result, FERC is requesting a more
detailed analysis of the aesthetic impact issue.

In response to these developments, SCL has conducted an aesthetic
impact evaluation of the 20-mile 230 kV Skagit transmissjion line
and ROW located in the Ross Lake National Recreation Area. The
evaluation presented here supplements a comprehensive aesthetic
impact evaluation prepared for the Skagit Hydroelectric Power
Project, conducted under separate contract.

The scope of this task is to:

. conduct an evaluation of the visibility|of the
transmission structure and ROW from the North Cascades
Highway (SR20) within the NRA and identify areas that
should be targeted for visual impact reduction
(Aesthetic Target Areas);

. document the extent of visibility, characﬁer and
magnitude of visual impact for the Aesthetic Target
Area ROW segments; and

- evaluate and recommend viable vegetative management
techniques (mitigation prescriptions) for minimizing
the visual impacts of the transmission structures and
corridor.
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The results of this evaluation will be reviewed by SCL. The
utility will then decide which of the recommended mitigation
prescriptions will be incorporated in the utility's Integrated
Vegetation Management Program for the Skagit transmission line
and ROW corridor that is located between the Sauk River (crossing
and the line's northern terminus at Ross Dam.

3.2 EVALUATION APPROACH
3.2.1 Data Collection and Review
Initial activities focused on a review of the available data

concerning the project segment of the Skagit transmission corri-
dor. Data sources include:

. Seattle City Light Departmental Policy and Procedure
for transmission ROW maintenance (DPP 500~ P I-506),

. supplemental information requests from FERC (FERC
1988), .

. the Washington Park Wilderness Act of 1988 (Public Law
100-668),

- prior data inventories (Envirosphere 1985) conducted as

part of SCL's Integrated Vegetation Management Program,

. maps, aerial photographs, aerial video documentation,
and plan and profile engineering design and detail
drawings for the project transmission ROW (refer to
References).

3.2.2 Seattle City Light and Interagency Consultation

Operational and Safety Constraints

SCL staff responsible for vegetation maintenance along the
project ROW were consulted to obtain a familiarity with the
vegetation management techniques that are currently bELJE imple-~
mented to guard visual resources of the neighboring land Addi-
tional information was obtained concerning SCL's operational and
safety constraints that are lntegral to the successful and unin-
terrupted distribution of power via the Skagit line.
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One of the key objectives is to manage the vegetation in the ROW
corridor to prevent vegetation from contacting the power lines,
thus preventing transmission failure, fire hazards and potential
safety hazards to SCL maintenance personnel. Additionally, unim-
paired access is important for quick response to repair transmis-
sion failure or control the spread of fires. Other aspects that
affect worker safety and the transmission system's integrity
include line sag and sway, tree size and age, and soil type,
slope and stability. Costs associated with an inability to quick-
ly respond to such adverse scenarios are substantial (Newby
1989). Consequently, it is necessary for SCL maintenance crews
to routinely manage vegetation to control height and clear vege-
tation within and along the ROW margins. The proximity of vege-
tation to overhead power lines is dictated, in part, by the
Washington General Safety and Health Standards (WAC 296-24-960)
and Safety Standards for Electrical Construction Code (WAC
296-44-21230) presented in Appendix G and H, respectively.

Interagency Consultation

.mining the key aesthetic impacts of the transmission lin

Early in the project's development an agency consultatio
was held with the NPS, SCL and the consulting contracto
staff. The meeting provided an opportunity to review N
of concern regarding the management of the public lands
to the transmission ROW. The objectives and approach t

dor to viewers enroute along SR20 and the development of
tion recommendations was presented.
those targeted by the objectives of this contract subta
presented by the NPS.

Additional presentation of this contract workscope was
members of the Forest Service (FS8), the North Cascades C
tion Council (NCCC}, and the consulting team contracted
pare supplemental documentation to support FERC's reli
the Skagit Hydroelectric Power Project.

3.2.3 Visual Impact Determination

meeting
project
8 issues
adjacent
o deter-
e corri-
mitiga-

No issues, in addition to

sk, were

made to
onserva-
to pre-
rense of

In addition to a review of the database of materials ma

avail-

able from SCL, a site reconnaissance of the project area was con-
ducted. The entire length of SR20 in the project study area was
traveled to identify areas where the transmission line towers and
ROW had a high level of visibility to travelers along the high-
way. A number of areas which had a history of concern were
pointed out by SCL staff. Additional areas of concern were
included as a result of the survey of the project study area.
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3.3 AESTHETIC TARGET AREAS (ATA)

Reconnaissance of the project study area and consultation with
key SCL personnel resulted in the identification of seven areas
(Aesthetic Target Areas) that are recommended for visual impact
reduction. :

The selection of ATAs was based upon the visibility of the trans-
mission line features and its likely adverse impact to viewers
traveling SR20. Of primary concern is the visual compatibility
of the transmission features in the areas observed. The varying
level of contrast of the visual characteristics of the transmis-
sion line and corridor (i.e. form, line, coclor, texture) with
those of the surrounding natural landscape elements will impact
the viewer. The extent of impact can be determined| from an
evaluation of the following:

1) Viewer Exposure - the visibility of the transmission
corridor to travelers enroute or located at key view-

peint locations along SR20. The significance of the

viewer's exposure is affected by:

. the viewing distance zones (i.e. views of the
project features experienced from foreground,
middleground and background distances [USDA
19741]), .

. the duration of the viewing activity (affected by
whether views are experienced while moving or
stationary),

. the portion of the transmission line features and
ROW exposed to viewers at key viewpoint locations
(i.e. lines, towers, ROW cleared vegetation), and

. the visual magnitude or the extent of the visibil-
ity of the transmission features and ROW corridor.

2) Viewer Sensitivity -~ based upon the numbers of viewers,
the visual characteristics of the natural environment,

and the viewer's probable expectations.

Figure 3-1 locates the seven areas on the project base map.
Following an upstream progression from the western project bound-

ary near Bacon Creek, the Aesthetic Target Areas named in the
figure are:
1) Bacon Creek 5) Gorge Dam Viewpoint
2) Pinkie's 6) Diablo "y®
3) Thornton Creek 7) Diablo Overlook

4} Goodell Creek

SCL, TRANSMISSION LINE VEGETATION MGT. PLAN, FINAL REPORT, PAGE 3~5



AREA 4 — GOODELL CREEK

AREA 6 — DIABLO "Y”

AREA 3 — THORNTON CREEK

AREA 5 — GORGE DAM VIEWPOINT

AREA 7 — DIABLO OVERLOOK

FIGURE 3-1
AESTHETIC TARGET AREAS

AREA LOCATION
+—e—e POWERUNES AND TOWERS

LEGEND / NOTES l




The ATAs are somewhat evenly distributed along the highway
between the Bacon Creek tributary and the eastern end of the
project study area at Ross Dam. At each of the areas a location
was selected for stationary viewing. Stationary viewing activi-
ties increase the significance of the visual impact experience
due to the extended period of time over which the viewer is
exposed. Consequently, the associated evaluation of impact repre-
sents a worst-case scenario. As much as possible, the viewing
site was selected based upon a location which was reasonably safe
and likely to attract a recreationist to pull off the highway to
rest or to participate in some level of recreational activity
(L.e. hiking, fishing, temporary rest/picnicking, scenic
viewing). Boundaries of the ATAs correspond to the farthest
steel lattice transmission towers that are visible in either
direction along the transmission ROW corridor from the stationary
viewpoint. Views of the transmission corridor, when traveling
east and westbound along SR20 through each of the ATAs, were
recorded.

The degree to which viewers are impacted by the visibility of the
transmission towers, lines and cleared ROW is highly variable
among the seven ATAs. Together these areas represent an overview
that could be presented to a viewer traveling along or through a
significant part of the ROW. Table 3-1, Aesthetic Target Area
Visual Impact Determination, presents the aesthetic impact
parameters (i.e. viewer exposure, viewer sensitivity) which were
evaluated to determine the significance of the visual impacts of
the transmission corridor from each of the ATA sites. Table 3-1
is preceded by a definition of terms and the impact rating scores
assigned to the visual parameters evaluated in the table. Aes-
thetic impact evaluation tasks undertaken under this contract
support the FERC supplemental information request which discuss-
es, in some detail, numbers of recreationists/viewers that expe-
rience the visual resources of the project study area.

Based on the relative impact significance rating scores in Table
3-1, the ATAs were prioritized from highest to lowest as follows:
Goodell Creek; Bacon Creek; Diablo Overlook; Thornton Creek;
Gorge Dam Viewpoint; and Diablo "Y" and Pinkie's (both ranked
sixth).
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TABLE 3-1

SEATTLE CITY LIGHT T-LINE VEGETATION MANAGEMENT
AESTHETIC TARGET AREA VISUAL IMPACT DETERMINATION

DEFINITION OF TERMS AND IMPACT RATINGS

PARAMETER IMPACT
OF CONCERN RATINGS

DEFINITION

VISIBILITY OF T-LINE FEATURES

Transmission Tower 1-3
Transmission Lines 1-3
T-Line ROW Clearing 1-3

OHSERVER POSITION/VIEWING ANGLE

Inferior 1
Normal 2
Superior 3
Perpendicular 1

Thesa are the structural componsnts of the trans-
mission corridor.

At any one site, tower visibility is rated as 1
{minimum), 2 (moderate) or 3 (maximum),

At any one site, visibility of Lines between
towers are rated 1 (minimum), 2 (maderate) or 3
{maximum},

At any one site, maintenance clearing Zones,
depending upon their visual impact, are rated 1
(minimum), 2 (moderate) or 3 (maximum).

Note: MNot all viewing angles are achieved at each
site; spplicable angles are ranked when they are
appropriate viewing angles for the site,

An inferior view (below the target viewed) is
considered of Least impact, and is assigned a
ranking of 1.

An average normal Line of sight with respect to
the target viewed is consideread of modarate im-
pact, and is assigned a ranking of 2.

A supsrior view (above the target viewad) js
considersad of maximum impact, and i3 assigned a
ranking of 3.

A view which is perpendicular to the viewed object
or target is considered of minimsum viewer impact
and is assigned a renking of 1.

SCL, TRANSMISSION LINE VEGETATION
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DEFINITION OF TERMS AND IMPACT RATINGS (continued)

PARAMETER
OF CONCERN

IMPACT
RATINGS

DEFINITION

Linear

VIEWING DISTANCE ZOME

Background

Middleground

Foreground

VIEWING OPPORTUNITY TYPE

Primary Travel Route

Informal Turnout

Formal Turnout

A view along the Length of the viewed cbject or
target is considered of moderats impact and is
assigned a ranking of 2. '

Most viewpoint locations will have only one zone,
that is the target viewsd will bs in the fore-
ground, background, or middieground of the view-
er's scope of vision.

A viewed object at background distances (5 miles
plus) is considered of minimal impact and is rated
as 1.

A viewed cbject at middle ground distances (3-5
milses} is considered of modsrate impact and is
rated 2,

A viewsd chject in the foreground (X - X% mile) is
considered to have Naximum impact and is rated 3.

The frequency of use and the accessibility of an
arss will determine the ranking for these catego-
ries, The.opportunity type, viewer category and
view duration are interdependent and require some
subjective interpretation of the viewing potential
and duratien.

A maximum ranking is given to primary travel
routes since the frequency of viewer contact is
highest at these areas.

A moderate ranking is given to pull-off sites, as
movemant through these areas is usually asscciated
with specific purposes (to let faster traffic
pass, stc.) and views may be secondary.

Campgrounds, scenic view turnouts, and in some
cases trailheads are areas in which viewers have a
specific interest in their visual surroundings.
These areas are, therefors, rated with a maximum
score of 3.

SCL, TRANSMISSION LINE VEGETATION MGT. PLAN,
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DEFINITION OF TERMS AND IMPACT RATINGS (continued)

PARAMETER IMPACT
OF CONCERN RATINGS DEFINITION
Non-ROW Changes 1 Structural modifications such as the proposad NPS

VIEWER CATEGORY

Pleasurs driver 1

Recreationist 2-3

Scenic Viewing 3
VIEW DURATION

Traveling 1

Still Viewing 2

visitor centsr have their own impsct on surround-
ing viewsheds and thus interrelate indirectly with
the T-Line nesds. These areas are given a rating
of minimum impact (1),

Pecple passing through the areas svaluated have
specific activities or goals for thsir movement.
Dapending upon thair Liksly intent and presence,
viewer categoriss are given a ranking of 1 to 3 as
dascribed below.

A pleasure driver is Likely to pass through an
aresa rather quickly and make observations while
moving, without stopping to concentrate on any
particular view, Therefore, this viewer opportu-
nity for activity is rated as minimum for visual
.illpact purposes.

Visitors who come specifically to use the area
under review will be moderately to maximally
impacted by T-Line views, depending upon their
activity and use areas. Multiple use areas (i.s.
hiking, boating and picnicking) will be scored for
each sctivity.

Areas where scenic viewing is Likely to be a high
interest are given a maximum rank of 3.

Not all durations will apply te a given site;
those which do apply are given an approprists
score as described below.

A viewer moving through the area and not typically
stopping is rated with a minimum score of 1,

A viewer provided with an opportunity to stop
briefly will be more cognizant of the surrounding
areas and thus is moderately impacted and rated as
2.

SCL, TRANSMISSION LINE VEGETATION MGT. PLAN,
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DEFINITION OF TERMS AND IMPACT RATINGS (continued)

PARAMETER IMPACT
OF CONCERN RATINGS DEFINITION
Extended Viewing 3 ’ Extendsd views are Likely in scenic view areas,

rasort and camping areas, and similar use situa-
tions. This type of viewing is assigned a maximum
rating of 3.

Compiling Scores: Once the parameters of an area under evalua-
tion are determined, and scores are assigned, a subtotal for
each category is derived by adding the scores. A total for the
area is added to achieve a score for the viewpoint location.
Scores can then be used to rank the location itself, with the
highest scores having the highest priority.
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TABLE 3-1
SEATTLE CITY LIGHT T-LIME VEGETATION MANAGEMENT
AESTHETIC TARGET AREA VISUAL IMPACT DETERMINATION
AREA 1: BACON CREEX Page 1 of 8

VIEWER EXPOSURE IMPACT SIGNIFICANCE

VIEWSHED DESCRIPTION VISIBILITY IMPACT RATING
1 - 3 (min - max) SUBTOTAL TOTAL

VYisibility of T-lLine Features
VIEWPOINT LOCATICN * transmission towers 3
* T-lines
SR20;(M.P. 111} * ROW clearing 3
Skagit River: R.M. 83.00 . SUBTOTAL 9
Observer Position / Viswing Angle
" % inferior (1) 1 Westward
normal (2) 2 at Site looking
superior (3} eastward
perpsndicular (1)
lLinear (2} 2

(7]

T 2 *

SUBTOTAL 5

VIEWSHED CHARACTERISTICS Viewing Distance Zone

* background (1)

* middleground (2)
Transmission Lines B & D cross * foreground (3) 3
SR20 west of Bacon Creek target SUBTOTAL 3 17
ares and again wast of Baccn
Croek Campground access road.

VIEWER SENSITIVITY
Transmission Lines, towers and
cleared vegetation within ROW : VIEWING POTENTIAL / OURATION IMPACT RATING
dominate views of and through
the target srea. Opportunity Type
* Primary travel route 3
* Informal turnout 2
* Formal campground site
Bacon Creek Campground 3
(Wast of project boundary)

SUBTOTAL 8
Viewer Category
* Pleasure driver 1
* Recreationist
- picknicking/ 3
temporary rest
- fishing 3
- informal hiking 2
(na sstabl. traits)
SUBTOTAL 9
View Duration
* traveling (1) 1
* still viewing (2)
* esxtended viewing (3)
SUBTOTAL g9 26

TOTAL 43
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TABLE 3-1

SEATTLE CITY LIGHT T-LINE VEGETATION MANAGEMENT
AESTHETIC TARGET AREA VISUAL IMPACT DETERMINATION

AREA 2: PINKIES Page 2 of 8
VIEWER EXPOSURE IMPACT SIGNIFICANCE
VIEWSHED DESCRIPTION VISIBILITY IMPACT RATING SUBTOTAL ‘TOTAL
1 - 3 (min - max)
Yisibility of T-line Features
VIEWPOINT LOCATION D-Line
* transmission towers 2
SR20;(M.P. 114.4) * T-lines 2
Skagit River: R.M. B7.75 * ROW clearing 1
SUBTOTAL 5
Qbserver Position / Viewing Angle
* inferior &) 1
* normal (23
VIEWSHED CHARACTERISTICS *  superior (3)
* perpendicular (1) 1
* Linear (2) 2
The transmission ROW parallals SR20
to the north. Line D is adjacent to Viewing Distance Zone
the highway and Line B is situated
up slope and above the highway along * background (1) 1
a steep embankment. * middleground (2) .
* foreground (3)
Sporadic views of Line D, its towers SUBTOTAL 4] 8
and ROW cleared of vegetation are
partially screenesd by the rugged YIEWER SENSITIVITY
terrain and vegetation. Lins B would
be visible from a stationary positian VIEWING POTENTIAL / DURATION IMPACT RATING
and only slightly visible while travel-
ing on SR20. Opportunity Type
* Primary travel route 3
* Informal turnout 2
SUBTOTAL 5
Viewsr Category
® Pleasure driver 1
* Recreationist
- picknicking/ 3
temporary rast
= fishing 3
- informal hiking 2
(no establ. trails)
SUBTOTAL 9
View Duration
* traveling (1) 1
* still viswing (2)
* sxtended viewing (3)
SUBTOTAL 3 17
TOTAL 25
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TABLE 3-1
SEATTLE CITY LIGHT T-LINE VEGETATION MANAGEMENT
AESTHETIC TARGET AREA VISUAL IMPACT DETERMINATION

AREA 3: THORNTON CREEK

Page 3 of 8

VIEWER EXPOSURE

[MPACT SIGNIFICANCE

VIEWSHED DESCRIPTION VISIBILITY IMPACT RATING SUBTOTAL TOTAL
1~ 3 (min - max)
VIEWPOINT LOCATION Visibility of T-lLine Feastures
SR20;(M.P. 117) * transmission towers 3
Skagit River: R.M. 90 * T-lines 3
: * ROW clearing 3 5
SUBTOTAL 9
Cobserver Position / Viewing Angle
VIEWSHED CHARACTERISTICS * inferior (1}
*  normal €2) 2
* superior (3)
Line D closely parallels SR20 to the * perpendicular (1)
north and Line B is situated above * linear (2) 2
the highway along a steep bank north SUBTOTAL 4
of Line D, Viewing Distance Zone
Line D, its towers and cleared EOH' * background (1)
dominate views to the north sids of the * middleground (2)
highway. Lins 8 can be from a staticnary * foreground (3) 3
and onty stightly visible while travel- SUBTOTAL 3 16
ing aléng the highway.
VIEWER SENSITIVITY
VIEWING POTENTLIAL / DURATION IMPACT RATING
Opportunity Type
* Primary travel route 3
* Informal turnout/trail- 2
head
SUBTOTAL 5
Viewer Catdgory
* Pleasurs driver 1
* Recreationist
- picknicking/ 3
temporary rest
- fishing 3
SUBTOTAL 7
View Duration
* traveling (1) 1
* still viewing (2) 2
* extended viewing (3) 3
SUBTOTAL -] 18
TOTAL 34

SCL, TRANSMISSION LINE VEGETATION MGT. PLAN,

FINAL REPORT, PAGE 3-14



TABLE 3-1

SEATTLE CITY LIGHT T-LINE VEGETATION MANAGEMENT
AESTHETIC TARGET AREA VISUAL IMPACT DETERMINATION

AREA 4: GOORELL CREEK

Page 4 of 8

VIEWER EXPOSURE

IMPACT SIGNIFICANCE

VIEWSHED DESCRIPTION

VISIBILITY

IMPACT -RATING

SUBTOTAL TOTAL

1-3 (min - max)

VIEWPOINT LOCATION

SR20;(M.P.120.2
Skagit River: R.M. 92.25

VIEWSHED CHARACTERISTICS

The transmission Lines are aligned

along both sides of SR20, Line B to the
north and Line D to the south of the highway.

The transmission Lines, towers and
cleared ROW dominate views from the

highway. For the entire Length of the

Goodall Creek Target area.

Only tops of two or three towers of the
T-Line are slightly visible at a distance
from the proposed visitor’s center site

west of the Goodell campground.

A maicrowave distribution Line, along
Trapper’s peak ridge north of the highway
wauld not be visible from the highway or

visitor’s center.

Visibility of T-line Features

* transmission towers
* T-lines
* ROMW clearing

Observer Position / Viewing Angle

* inferior (1)

*  normal 2)

* superior (3

* perpendicular (1)
* Llinear (2)

Viewing Distance Zone
* packground (1)

middleground (2)
* foreground (3)

3
3
3
SUTOTAL 9
2 eastward
2
SUBTOTAL &
P
SUBTQTAL K1 16

VIEWER SENSITIVITY

VIEWING POTENTIAL / DURATION

IMPACT RATING

Opportunity Type
* Primary travel route
* Informal turnout
* Formsl campground site nearby
Goodell Campground
" Proposed NPS Visitor's center
lec. on south side of river.

Viewsr Catagory
* Pleasure driver
* Recreationist
- picknicking/
temporary rest
- fishing
= informal hiking
{nc establ. trails)
* Formal scenic viewing
activity

SUBTOTAL 8

SUBTOTAL 12
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TABLE 3-1
SEATTLE CITY LIGHT T-LINE VEGETATION MANAGEMENT
AESTHETIC TARGET AREA VISUAL IMPACT DETERMINATION

AREA 4: GOODELL CREEK (Continued)

Page 5 of 8

VIEWER EXPOSURE

IMPACT SIGNIFICANCE

VIEWSHED DESCRIPTION VISIBILITY IMPACT RATING
1 - 3 (min - max)

SUBTOTAL TOTAL

View Duration
* traveling 2
extended viewing while
traveling due to parallel
al ignment of T-lines and SR20.

still viewing (2) 2
* extended viewing-stiil (3)
from NPS Vizitor’s Center 3
SUBTOTAL
TOTAL

43
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TABLE 3-1
SEATTLE CITY LIGHT T-LINE VEGETATION MANAGEMENT
AESTHETIC TARGET AREA VISUAL IMPACT DETERMINATION

AREA 5: GORGE DAM YIEWPQINT

Page &6 of 8

VIEWER EXPOSURE

IMPACT SIGNIFICANCE

VIEWSHED DESCRIPTION VISIBILITY IMPACT RATING SUBTOTAL TOTAL
1-.3 (min - max)
Visibility of T-lLine Feature
VIEWPOINT LOCATION
* transmission towers 3
* T-lines 3
SR20;(M.P, 123. * ROW clearing 3
Skagit River: R.M. 96.5 SUBTOTAL 9
Observer Position / Viewing Angle
* inferior (1) 1
* normal (2)
VIEWSHED CHARACTERISTILS * superior (3)
* perpendicular (1)
* Linear (2) 2
The site is situated south of SRZ0 and SUBTOTAL 3
overlooks Gorge Dam and its reservoir Viewing Distance Zone
to the southeast. The surrounding area
is dominated by rugged terrain and covered * background (1)
by dense evergreen forest vegstation. * middleground (2) 2
* foreground (3)
The transmission Lines are Located beatween SUBTQTAL 2 14
the viewpoint site and 5R20 on the top of
a ridge which separates the two. VIEWER SENSITIVITY
The T-Line crosses over the Skagit ]
River west of the dem and is clearly VIEWING POTENTIAL / DURATION IMPACT RATING
visible from the viewpoint, as are
the T-lLine towers along the north aide Opportunity Type
of Gorge Lake. * Primary travel routs k]
* Formal turnout 3
* Proposed formal scenic 3
viewpoint
SUBTOTAL 9
Viewsr Category
* Pleasure driver 1
* Recreationist
- picknicking/ 3
temporary rest
SUBTOTAL 4
View Duraticn
* traveling (1)
* still viewing (2) 2
* extending viewing (3)
= future 3
SUBTOTAL 5 18
TOTAL 32
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TABLE 3-1
SEATTLE CITY LIGHT T-LINE VEGETATION MANAGEMENT
AESTHETIC TARGET AREA VISUAL IMPACT DETERMINATION

AREA 6: DIABLO ™“Y¢

Page 7 of 8

VIEWER EXPOSURE IMPACT SIGNIFICANCE

VIEWSHED DESCRIPTION

VISIBILITY IMPACT RATING SUBTOTAL TOTAL
1-3 (nin - max)
Visibility of T-line Features B-Line D-Line B/D B/D
VIEWPOINT LOCATION
* transmission towers 3 2
SR20;(M.P. __ ) * T-Lines 3 -
Skagit River: R.M. 99.0 * ROW clearing 3 1
SUBTOTAL 9 /7 5
OCbserver Position / Viewing Angle
VIEWSHED CHARACTERISTICS * inferior (1) 1 D-Line
* normal 2) B-Line at Lake elavation
* supsrior (3)
Line B crosses diagonally over the east * perpendicutar (1)
end of Diablo Lake and continues up a * Linsar (2) SUBTOTAL 2 /1
ridge east of the lake. Line D crosses
over Diablo Lake further west of Line B Viawing Distance Zone B-Line D-Line
and parallels the lake along a steep rocky
embankment, It Later rsjoins Line B at the * background (1}
east end of the lake. * middleground (2) 2
* foreground (3) 3
SUBTOTAL I /7 2 14r8
The views of transmission lines of Line B VIEWER SENSITIVITY
are clearly visible from SR20. Views of
Line D’s Lines and towers are minimized VIEWING POTENTIAL/DURATION IMPACT RATING
by the Light colored backdrop of the
roccky embankment. Where the two Linas Opportunity Type
converge at the east end of Lake Diablo, * Primary travel route 3
distant views of the transmission lines, * Informal turnout 2
towers and cleared vegetation is exposed SUBTOTAL 5
by the west-facing ridge. Viewer Category
* Pleasure driver 1
* Recreationist
- fishing 3
SUBTOTAL &4
View Duration
* traveling (1)
®  still viewing {2) 2
* extended viewing (3)
SUBTOTAL 2 1"
TOTAL B /D) 25/ 19
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TABLE 3-1
l SEATTLE CITY LIGHT T-LINE VEGETATION MANAGEMENT
. AESTHETIC TARGET AREA VISUAL IMPACT DETERMINATION
AREA 7: DIABLO OVERLOOK Page 8 of 8
l VIEWER EXPOSURE IMPACT SIGNIFICANCE
VIEWSHED DESCRIPTION VISIBILITY IMPACT RATING SUBTOTAL TOTAL
l 1 -3 (min - max)
Visibility of T-line Features
l VIEWPOINT LOCATION
transaission towers 3
SR20;(M.P. __ ) * T-lines 3
' Skagit River: R.M. 102.75 * ROW clearing 2
SUBTOTAL ’ 8
l Cbserver Position / Viewing Angle
* inferior (1)
VIEWSHED CHARACTERISTICS * normal (2)
l : * superior (3) 3
* perpendicular (1)
A single transmission Line crosses * Llinear (2}
l over the northern most tip of SUBTOTAL 3
Lake Diablo traversing over steep Viewing Distance Zone
heavily forestad terrain.
background (1)
l Distant views of the T-Line towsrs * middlaground (2) 2
are clearly visible where it crosses * foreground (3)
over Diablo Lake from the viewpoint SUBTOTAL 2 13
I situated above the lake and at the
south side. A pertion of cleared Land VIEWER SENSITIVITY
is visible west of the Lake where the . ‘
' terrain is exposed to the viewer. VIEWING POTENTIAL / DURATION IHPACT RATING
The heavy vegetation screens the
remainder of the clearsd areas, Opportunity Type
exposing only the tips of the towsrs " Primary travel routs 3
. and transmission Lines which tend to * Formal scenic viewpaint
be highlighted by the dark background Diabio Overlook ' 3
provided by the evergresns. SUBTOTAL 6
' Viewer Category
* Pleasure driver 1
* Recreationist
' - picknicing/temp. res 3
- boating/resort 3
- fishing 3
' - hiking (Diablo Lake
Trail) 3
SUBTOTAL 13
View Duration
l * traveling (1) 1
* still viewing (2)
* extended viewing/ (3)
' boat ing 3
SUBTOTAL -] 19
' TOTAL 38
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3.4 DEVELOPMENT OF VISUAL IMPACT MITIGATION RECOMMENDATIONS

The objective of this task is to formulate from the visual
impact analysis results management recommendations that can be
integrated with other key issues of SCL's Vegetation Manage-
ment Program. The ATAs represent model points along the ROW for
the demonstration of the mitigation of visual impacts along some
of the most heavily visited parts of the ROW. Using the tech-
niques outlined here, SCL personnel can implement mitigation
activities along the rest of the ROW as needed. The purpose of
this document is to provide not only a thorough aesthetic evalua-
tion, but also to provide a tool which can be utilized repeated-
ly. Accordingly, a range of Vegetation Mitigation Management
Prescriptions have been developed that can be used to reduce the
visual impact characteristics of each of the ATAs. These pre-
scriptions can be used in other areas.

Computer Aided Design (CAD) drawings (Figures 3-2 through 3-7)
illustrate a variety of mitigation management prescriptions and
their anticipated results. These figures graphically show how
visual impacts can be minimized as a result of each of the
vegetation management prescriptions. Table 3-2 provides an
interpretive key to the figure's plant symbols. The table shows
a plant symbol, a correlating plant size and the vegetative
species that typically have growth characteristics which corre-
spond to the desired plant height shown.

The graphic figures illustrate a range of viable vegetation
management techniques which can be standardized as vegetation
mitigation prescriptions for visual impact reduction. The miti-
gation prescriptions are intended to be developed to an appropri-
ate level of detail which will allow their application along the
project ROW or along any of the other SCL rights-of-way as simi-
lar impact scenarios occur. The mitigation prescriptions can be
applied individually or combined as necessary to address the
varying impact circumstances as they arise.

For ease of review, Table 3-2 and Figures 3-2 through 3-7 are
presented at the end of the following discussion of the goals and
objectives of the mitigation prescriptions.

3.5 VEGETATIGCN MITIGATION PRESCRIPTIONS

3.5.1 Prescription Goals and Objectives

The mitigation prescriptions illustrated in Figures 3-2 through
3-7 demonstrate ways in which supplemental planting techniques
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and/or natural infill techniques within the transmission line ROW
can effectively screen views of transmission lines, towers and
cleared corridors from SR20 and designated viewpoints. Plantings
outside the ROW are also utilized where views of transmission
line corridors cannot be effectively and/or economically screened
by managing vegetation within the ROW. Establishing vegetative
screening close to the viewers allows a larger section of the
transmission line corridor to be screened using the minimum
amount of vegetation. In such cases, the further the transmis-
sion line is from the viewer, the greater the portion of the
corridor is screened from the viewer. Screening also lessens the
impact of non-vegetative features by drawing the viewer's eye to
closer objects, more visually attractive features or increasing
the variety of features visible to the viewer.

Size and location of vegetation that is either planted or encour-
aged to grow within the transmission corridor is governed by the
line sag and sway clearance requirements, from transmission lines
(primary) and towers (secondary) of vegetation at mature size.

The SCL standard for minimum clearance of_ ines is 16 ft 6
inches for 230 kV lines axé 18 ft for 240’@ Aok ST

The feathering treatment of vegetation along the ROW margins will
minimize the generally abrupt visual contrast in the color, line
and texture of the ROW, which typically contains a minimal amount
of vegetation, with that of the adjacent and more dense forest
vegetation. Use of variable trees and shrub heights will give
the appearance of a natural infill of vegetation within the ROW.
Application of this mitigation technique, at key locations in the
project study area, will minimize the visual impact of the trans-
mission structures and corridor on the natural and scenic visual
character of the NRA. This objective can also be accomplished by

utilizing a mix of vegetation with variable fast and slow growth
characteristics.

Mitigation plans, which include integrated procedures to allow
natural regrowth of vegetation as well as planned vegetation
control to encourage browsing where appropriate, are utiliized to
achieve benefits for wildlife inhabiting or crossing the ROW
area. The use of vegetation under the transmission lines which
encourages wildlife foraging by providing suitable food and
protective cover is suggested where maintaining the maximum
amount of line clearance is most critical. Foraging activities
will help keep much of the vegetation growth in these areas to a
minimum. As a result, the frequency of vegetative maintenance
required to control tree heights that could interfere with the
lines would be reduced. The need for such maintenance activities
could potentially be reduced from annual maintenance to a 3-year
maintenance program.

Q-
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Effective pruning procedures to keep vegetation heights from
endangering transmission lines will need to continue within the
transmission ROW, utilizing the criteria established by the miti-
gation prescriptions as a general guide for pruning techniques.
Pruning procedures include selective branch trimming, branch
removal, topping or cutting back of brush or tree species without
causing plant death or full plant removal. Pruning tolerances of
the mitigation prescriptions allow for an optional three-year
growth period beyond the fall line clearance height for trees
which could potentially damage transmission lines and towers.
This allowance will minimize the frequency of maintenance re-
quired to control tree height.

The incorporation of the various vegetation management prescrip-
tion techniques into SCL's Integrated Vegetation Management
Program will potentially reduce the need for herbicide uses.
Where vegetation establishment needs to be kept to a minimum,
such as maintenance access routes and around the tower bases,
herbicide uses can be evaluated.

SCL, TRANSMISSION LINE VEGETATION MGT. PLAN, FINAL REPORT, PAGE 3-22



TABLE 3-2

PLANTING KEY

SYMBOL TYPE /SIZE EXAMPLE
EVERGREEN TREES

DOUGLAS FIR

TALL (OVER BO')

MEDIUM (40-80")

WESTERN HEMLOCK
WESTERN RED CEDAR
LODGEPOLE PINE

DECIDUOUS TREES

TALL (OVER 807)

MEDIUM (40’—80")

LOW (25'—40")

BIG LEAF MAPLE
WHITE POPLAR
PAPER BIRCH

BLACK COTTONWOGD
RED MAPLE j

VINE MAPLE
ROCKY MOUNTAIN MAPLE

EUROPEAN ASH
WILLOWS

RED ALDER

WLDUFE FORAGING SHRUBS

TALL (8'-15")

MEDIUM (3'—8")

THIMBLEBERRY
HARDHACK
OCEANSPRAY
GOOSEBERRY
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3.5.2 Aesthetic Target Area Prescription Plans

Figures 3-8 through 3-14 are vegetation management prescription
plans specific to the project ATA sites. The target area plans
illustrate locations of local landmarks, roads, trails, rivers
and the SCL transmission lines. The plans also document which
towers are visible as one travels along SR 20, or, in the case of
Diablo Overlook and Gorge Dam Viewpoint, from a stationary loca-
tion. -

The illustration text describes how the viewer sees the corridor
itself while traveling east-bound or west-bound on SR 20. Sec-
tions of the transmission corridor are broken into areas of
common view characteristics with regard to slope aspect, length
of exposed corridor from SR 20, at various angles, be it perpen-
dicular to or linear/in-line with the viewer. Each view section
is given a mitigation prescription applicable to the type of
views possible from SR 20.
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3.6 PROGRAM IMPLEMENTATION BY SEATTLE CITY LIGHT

The viability of implementing any or all of the recommended
prescriptions will depend on additional consideration of issues
concerning SCL's specific concerns, as discussed under Operation-
al Safety Constraints, and the ability to establish native vege-
tative communities in the ROW. Consideration of the latter
requires a more detailed and site-specific analysis of slope
stability, soil type and other factors that influence the estab-
lishment of native vegetation species. Information concerning
species of native vegetation associated with the project ROW was
compiled in 1987. The plant species list, presented for ease
of reference in Appendix I, lists plants inventoried along the
Skagit ROW in the project study area and along all of the SCL
transmission network north of Seattle.

Of equal importance is the consideration of the SCL projected
workload and maintenance forecasts which dictate the annual
vegetation maintenance activity for the project study area ROW
corridors. Figure 3-15 overlays the planned vegetation mainte-
nance programs for the 1989 and 1990 season. Much of the work
targeted for the 1989 season was complete by mid-summer (Stanch-
field 1989).

Knowledge of planned future activity will enable SCL to evaluate
the visual resource considerations of the area targeted for
vegetation maintenance activity and assign a vegetation mitiga-
tion prescription to that area. The prescription would then
serve as a goal for the transmission system's maintenance crew to
meet. Decisions can then be reached in advance of any activity
concerning the appropriateness of the mitigation prescription as
well as a determination of any cost-benefit issues of concern.
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4.0 SURVEY OF RARE PLANT SPECIES

4.1 INTRODUCTION

In response to a request from the NPS, SCL evaluated the poten-
tial for threatened, endangered, and sensitive plant species to
occur along the 20-mile segment of the utility's Skagit transmis-
sion line right-of-way (ROW) which crosses the Ross Lake NRA.
This survey of state-listed threatened, endangered, and sensitive
plant species (including candidates for federal status) is one
task of a contract to study three aspects of transmission right-
of-way vegetation management within this segment of the ROW,

Other aspects related to vegetation management that are under
evaluation include an herbicide use evaluation and an evaluation
of aesthetic impacts of the transmission line structures and ROW
corridor. Within the NRA, SCL's use of herbicides is limited to
the treatment of cut stumps via spot application methods. With
regard to the protection of rare plant species by the governing
environmental laws, the requirements of the Endangered Species
Act (ESA) is implemented through the Federal Insecticide, Fungi-
cide and Rodenticide Act (FIFRA). FIFRA labeling requirements
under development will take into account herbicide use restric-
tions as they relate to the protection of rare plant species.

This report describes the results of rare plant surveys in trans-
mission line ROW in the project study area. A separate report
describes rare plant surveys around the three reservoirs in the
project area.

The goals of this study were to:

. Locate state-listed and federal candidate plant species
occurring in the study area ROW.

. Assess the potential impacts of ROW maintenance opera-
tion on rare plant populations located within the study
area.

. Recommend management plans for populations potentially

impacted by project operation.
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4.2 STUDY AREA

Vegetation on the ROW is managed to prevent tall vegetation from
contacting power lines. BSCL crews regularly remove or trim trees
in the ROW that can potentially grow intec the safety clearance
zone before the next maintenance cycle. They also use the herbi-
cide dicamba (Banvel) to prevent regrowth of cut broadleaf shrubs
of alder, birch and bigleaf maple in the ROW and to treat a
noxious weed (Tansy ragwort) in areas of the ROW outside Ross
Lake NRA. As a result, shrubs and young trees dominate much of
the ROW, with mature trees present only in the few areas where
they will not interfere with transmission lines or towers.

The study area is within the western hemlock forest zone de-
scribed by Franklin and Dyrness (1973), and contains a variety of
habitat types and plant communities. Extensive forests of Doug-
las fir and western hemlock border the ROW. ROW habitats include
lodgepole pine forest, shrub and grass/forb communities, rock
outcrops, wetlands, and cliffs.

4.3 METHODS
4.3.1 Identification of Rare Plant Species Potential Occurrence

Before going into the field a master list was developed of 73
rare plants reported from Whatcom and Skagit Counties, and from
North Cascades National Park (Table 1). Our primary information
sources were the Washington Natural Heritage Program data system
(letters of June 21, 1988 and May 9, 1989, included in Appendix
J) and a checklist of vascular plants reported from North Cas-
cades National Park (Naas et al. 1989). Natural Heritage Program
staff also suggested additional rare species that could poten-
tially occur in the study area, but have not been observed in the
vicinity (Gamon, personal communication).

The master list was refined by comparing habitat information
reported for each species with the physical and environmental
characteristics of our study area. Habitat information for
species on the master list came from herbarium labels, Hitchcock
et al. (1955-1969), Hitchcock and Cronquist (1973), Alverson and
Arnett (1986), Vanbianchi and Wagstaff (1988) and the Washington
Natural Heritage Program (1981; 1987; and letters). Habitat maps
from Brueggeman et al. (1988) and a SCl Transmission Row Vegeta-
tion Inventory (Every et al., 1985), as well as direct observation
provided plant community and habitat information for the study
area.
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TABLE 4-1
Habitats of Potential Species Page 1 of 2
Agoseris elata alpine/subalpine
Aster sibiricus var meritus subaipine

Botrychium lanceclatum
Botrychium lunaria
Botrychium minganense
Botrychium montanum
Botrychium pinnatum
Botrychium simplex
Calamagrostis crassiglumis
Campanulia lasiocarpa
Carex atrata var atrosguama
Carex atrata var erecta
Carex buxbaumii

Carex comosa

Carex interrupta

Carex macrochaeta

Carex norvegica -

Carex paupercula

Carex plurifiora

Carex saxatilis var major

. Carex scirpoidea var scirpoidea

Carex scopulorum var prionophylla
Carex stenophylila

Carex stylosa

Castilleja levisecta

Cicuta bulbifera

Coptis asplenifolia

Cryptogramma stelleri
Cypripedium calceolus var parviflorum
Cypripedium fasciculatum
Dodecatheon pulchellum var watsonii
Draba aurea

Draba lanceolata

Epipactis gigantea

Eretrichium nanum var elongatum
Erigeron humilis

Erythronium revolutum

Fritillaria camschatcensis

Gentiana glauca

Githopsis specularoides

Habenaria chorisiana

fliamna longisepala

Limosella acaulis

Listera borealis

Lobelia dortmanna

Loiseleuria procumbens
Lycopodium dendroideum
Lycopodium inundatum var inundatum
Mimulus pulsiferae

Mimulus suksdorfii

Mimulus washingtonensis
Nymphaea tetragona

conifer & broadleaf forest understory
conifer & broadleaf forest understory
broadleaf forest understory
broadleaf forest understory
conifer & broadleaf forest understory
conifer forest understory
wet meadows, lake margins
alpine/subalpine

subalpine meadows, forest
subalpine/alpine

wetlands

wetlands

wet, gravelly streambanks
seepage areas, waterfalls
subalpine/alpine

meadows, gravelly streambanks
boggy lake & stream margins
wetlands

subalpine meadows & rocks
subalpine/alpine

gravelly & grassy sites
wetlands near coast

Puget lowland prairies
wetlands

moist conifer forest & bogs
moist limestone ¢liffs

bogs & mossy woods

conifer forest
subalpine/alpine
alpine/subalpine
alpine/subalpine

wetlands

alpine/subalpine
alpine/subalpine

moist conifer forest
meadows

alpine/subalpine

rock outcrops, grassy slopes
wetland edge

open hillsides, open forest
muddy shores of ponds
damp spruce waods
wetlands

alpine/subalpine

conifer forest

bogs

cliffs, rock outecrops

cliffs, rock outcrops

cliffs, rock outcrops

ponds & lakes
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TABLE 4-1

Habitats of Potential Species

Page 2 of 2

Orthocarpus bracteosus

Parnassia kotzebuei var kotzebuei
Parnassia kotzebuei var pumila
Pellea brachyptera

Petrophytum cinarescens

Poa grayana

Poa nervosa var nervosa

Polemonium viscosum

Potamogeton obtusifolius

Potentilla diversifelia var perdissecta
Puccinellia nutkaensis

Ranunculus cooleyae

Rubus acaidis

Salix tweedyi

Salix vestita var erecta

Sanicula marlandica

Saxifraga debilis

Saxifraga integrifolia var apetala
Spiranthes romanzoffiana var porrifolia
Trifolium thompsonii

001-misc-020\habitat.tab

meadows

damp cliffs

damp cliffs

limestone outcrops

basalt cliffs
alpine/subalpine

basalt cliffs

talus sfopes

ponds

alpine

salt marshes
damp,north-facing slopes
mountain meadows or bogs
wetlands & streambanks
alpine/subalpine

moist woods, wetland edges
alpine

vernal wet areas

moist to wet meadows
open sagebrush slopes
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Although species on the master list that were reported from
habitats absent from the study area were considered to have
little chance of occurrence, they were searched for incidentally
throughout the field surveys. Twenty species fell into this
category; 17 that grow in subalpine or alpine habitats, one
restricted to limestone outcrops east of the Cascade crest, and
two species reported only from Puget Trough prairies or salt
marshes. The remaining 53 species formed our target list, which
was used to identify habitats and locations in the study area
having moderate or high probability of supporting rare plants.

One drawback to targeted rare plant surveys is their focus on
species whose presence is expected based on previous records.
This focus may reduce the likelihood that investigators will
locate and identify unexpected or previously unreported rare
plants. To overcome this limitation, field methods were designed
to ensure a through examination of the study area.

4.3.2 Field Surveys

Field surveys were performed April 12, May 16 - 18, June 27,
July 19 and August 2, 1989 to allow the identification of plants
regardless of what part of the growing season they flowered. To
ensure the observation of habitats that could potentially dry out
by early summer, the April and May surveys concentrated on rock
outcrops and other exposed slopes. During the June, July, and
August trips the survey team revisited many of the dry habitats,
and searched forest, wetland, and moist cliff habitats throughout
the study area. The survey team spent a total of 7 days search-
ing for rare plants in the project area.

During the field surveys, representative search locations were
chosen to include the range of microclimates in each habitat..
Locations were selected that have the greatest similarities to
habitats outside the study area where rare plants have been
reported (i.e. wetlands). Additional habitat area was searched
enroute to and from the selected locations.

A random meander search pattern was used to perform a floristic
survey at each location. 1In a floristic survey, every species
encountered is identified to a taxonomic level that allows the
investigators to determine its rarity. Floristic approaches to
rare plant searches ensure a more complete examination of the
study area than searches targeted on individual species (Nelson
1987).
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4.4 RESULTS

No rare plant populations were located in the study area. Simi-
larly, no new populations of state or federally listed or candi-
date rare plants were discovered during the field surveys. All
of the wetland areas in the ROW within the NRA were searched.
The cliffs and sample locations that were accessible throughout
the study area were searched. The majority of the forested areas
on the ROW and representative locations where trees are repeated-
ly removed by ROW maintenance activities were searched. Selected
parts of the ROW, including a large part of the Ross to Diablo
lines, were also walked and searched.

A few specimens were collected for further verification. All the
taxa have been previously reported from the North Cascades (Naas
et al. 1989), but not necessarily from the NRA. Specimens will
be deposited in the North Cascades National Park herbarium in
Sedro Woolley.

4.5 DISCUSSION
4.5.1 Effects of Transmission Line QOperation and ROW Maintenance

The results of the rare plant species survey indicate that the
present operation and maintenance activities have no effect on
rare plant populations in the study area because no species were
found. However, a rare plant survey can only confirm the exist-
ence of rare plant populations. It does not deny their exist-
ence. Time and money constraints and environmental factors
influencing plant growth combine to produce a degree of uncer-
tainty in any rare plant survey. The surveys conducted in this
task represent a thorough search of the most likely locations
where rare plants could be found and provide general coverage of
the whole study area. It is reasonable to conclude that the
likelihood of having overlooked a population of rare plants is
low. However, it is virtually impossible to reduce that proba-
bility to zero. :

4.5.2 Management Recommendations
Because no rare plants were found that could be affected by ROW

management activities, it is not necessary to recommend modifica-
tions in vegetation management practices.
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FORESTRY

Undesirable wocdy ang herbaceous plants are preblems :n gam-
mercial forests and on fengelines and rignis-af-way Safe, depend-
able methods of cnemicai weed control have been developad ‘or
mast laresiry needs. Reforastation. in pamicular, may depend heav-
ily on weed control. Depending upon local conditions and weea
composition, the results seugnt differ strilangiy 'n degree of control

ang comgosition of residual vegelatien, hence in the choice af
meathod.

The Qregen Forest Practices Act has the mangatory requirement of
successful reforestation after logging. It alsa prescribes cartain
rules regarding uses of herbic:des to pretec: plantations, Crerators
should tamihiarize themseives with these ruies.

Forestland Brush Control

The abjective of veed or brush cantrol on cammere:ai farest land is
te provice larger and higrer-gqualty harvests and o reguce the
length of tme recuwred o tnng the crop (0 Mmatunty. The weed
control joo alane ¢annat 2rocuc? a harvest, Jut Must Ze compined
with cuitural practices invaiving sither seeaing ar alanung, and
subsequent pracuées that Srnng the crap to matunty. Growing trees
s the ulimate opective, not <iling brush: brusn cantra! s merely a
phase of the reforestation srocegure.

Chemicais

Virually ail brush and wees tree control on farest 'angs .s aone with
2,4-0, amitrote, glypnasate, 2icioram, treciapyr. or MSMA, as dor-
mant ar fougge soravs ar njeclicns Airazine and Aexazincne are
used 'or NerDacecus ~veso =onirdi 0 clantations: dalacon aiso s
useg ‘or scme cerennial Jrasses. These -~matenais, SiNgly 3r n
COMOIIZNON. Jive Droad-scecirum achtwity Sn ‘orest species. The
2,4-D ype compounas are “eratively ncnnjunous to Dougias fir
sesdiings Junng the dormant season. Amitrole S MOre IMurious o
conilers, but has greater acivity on ¢ariam 2.3.0.resistant oiants.
Picloram ana dicampa are rearly always harmiul 'wnen apphed
directly 1o canifers. Satisfactory referestaton arusn contegl can ge
achieved ‘with the proper ‘ormuiangn of these comoeunds appheg
at the proper saasan and with the rignt carnier Dreamba has shown
acuwity on scrme resistant spec:es. but neeas further tesung ‘or
generai recammenaatons in refaresianon work. Sai-active herpi-
cides are seldom suiled fer seiective brush cantral in this region
because of their tendency ta injure coniers, but are useful for site
pregaratien. Giyphosate 1s a growth inhibitor applied exclusively as
a late-summer fpliage treaiment to brush. Giyphosate also may be
used an heros any Wme comfers are dormant, Tnciopy? 1S 4 new
arnival that has many preperties similar ta 2,4 5-T, and may often be
used as a substitute at a higher cost. It 15 naw registered for site
preparaticn and release. and may e injecteg as the amna salt. itis
highly mjurrous to 2 to 3 needle mines.

Hazards

The broadeast applicatian of pesticides has received consideragle
attention n recent years in connection with the danger to ammals
and other forms of life. The knawn toxicity of the cammon brush-
killing comoaounds used on ferast lands s rather low. as s indicated
In ihe section of this manual pertaming to the properes of herbicides.

In the Lake states, the same chemicals recommended far local use
in reforestation have been used 10 top-kill Brush to promote the
protiferaticn of sprouts for deer browse. Local studies have shown
that deer eliminate or dagrade bath phengxy herbicides and atra-
zine with negligible accumuiation, and na apparent harmful effects.
Direct effects are limited to plants under normal crcumstances.
Meat quality has not heen affected by either class of herticide as
used far relarestation.

There are numerous ‘actors that the zesticide applicater must
consider Treatmernt of a forest often entaiis the asptication of large
amounts af chermicals aver large areas it 5 aifficuit ta deuneats
precigely whicn areas aré Deing realed. ang wnich areas arg
certain to be free 9f dnift. ;L 1S always wisa rar the agoncatar o avoeic
Jnnecessary 2xposure ! these chemicais I s alwavs wmise to
consult the neigntanng ‘andowners tefgre congucling a major
soray lod, ang to take the maximum Zreéciulicns !0 avoid frespass.
The banefits from judicious ana well-planned heroicice use £3n De
encrmous and shoula not be jeccardized becausa 2f poor Sunic
relauons

ALWAYS FOLLOW THE DIRECTIONS ON THE LABEL. The
informatian pravided in this handbook is not intended to he a
complete guide to herbicide use. Before using any chemical,
you should read the iabei recommendations an the ¢ontainer.
Betora a chemical can be recommended for a specific use, it
must be thoroughiy tested. The recommendation an the manu-
facturer’s label, when follewed, can prevent many problems
arising from the wrong use of a chemical.

Appiication Methods

The methods selected for the acolication of heroicides in a brush
conirol situanon degend upon he SoacEs compositign, areximty of
crops. degres of controt requirea, and availaole equipment. Methog
and seascn of applic3tion aiso have a major :nfluences on degree of
salectiity

In general, brush in wnicn mast stems are fess than 2 nches n
diameter, and grassy weed probiems inoperable with farm eaup-
mant. are hest treated by aircraft. Spat brush contral 15 pest suited
for hand or tractor-mounted ground ngs. Weed trees aver 1.5 g 2
inches n diameter and corifess to be thinned are mMost econarmi-
cally treated by injection Some of the other mathods are usefui in
speciai circumstances. but the above usuaily give the best results
per dolfar, The commanly used methods are described betow, with
spec:al empnasis on gbectives, formuianons, and equipment pecu-
liar tg each.

Faliage Application: Faliage spraying 1s an extensively used prac-
fiee that. 10 some extant, lacks selectvity for conifers. Nonstocked
brush fields that are ta be converted to conifer siands are some-
times better surted to foliage spraying than dormant spraying. Sne-
Cies Such 3as vine maple and others (see Tabies of Aecommendanons}
are not satsfactonly controlfed by this methed. Manzaniia, Ceano-
thus, and othar persistent-leaved brusn species lend themselves 1a
sausfactory cantrol with foliage treatments at any seasan from late
darmancy untd late summer. The choice aof season for these spe-
cies 1s determined. within broader tiruts, by the availabiiity of spray
equipment and the presancsa ar absence of suscaptible crop trees.
Alder and salmonberry are especially sensitive 1o foliage sprays.
But timing 15 cnitical, it 1s important to wait until foliage s mature for
good contral. Spraying of rapidly elongating stems wall result in
excassive sprouting, except in very sensitive species. The optimum
season is usually midsummer i terms af targat specias contral.
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Chemical: 2.4-D, dichlcrorag, !riclopye, glyphosate, dicamba.
piciaram, and armtroie are the nerbicides used for fohage appli-
cations. For rates of acolication refer to the Tables of Recom-
mendations. 2.4-D, triclopyr esier, and glyphosate are by far the
most heipiul herbic:des of this group. The others are used largely
where these fall short. Amutrele and dicamoa are nonvolatile and
are very promising on some resisiant species. Pictoram-2.4-D gives
axcellent controi of mixed species. Picloram and gicamba are highly
toxic to most coniters wnen apphed directly, but seedlings planted &
or more months after treatment are normally unaitacted. Water s
aimost always used as a carner: :n lale summer 2 small amount of
diesel tuel (uo 0 £35) may be acged.

Application: The cnoice of wnether 1o soray fatiage frem the air or
with ground eguibment gecends upon the size of the job and the
equioment avatlable For most scot Soray Joos. greunc ecuioment is
the most satiszactory With greund aquipment, ¢ s necessary {0
comoletety cover the foliage of the brusn seing !rezted, it s gener-
aliy necessary o zcowy 00 gal per acre or mare of the sorav
solution to get adeguate coverace, Aenal application nvoives 5410
10 gat per acre 'Whie the ground ecuipment lenas tsaif very weil 1o
small j0Ds. the lacor recuirerment 1S excessive an (ons of more than
a few acres: and 2enal aeplication ;s grefarren. Cn large jobs, aeral
Soraving BECOomMes a /much l@ss expensive way 10 agoly heroic:des
The 'ower gosaces and veolumes acolieg by airciaft may not ore-
duce quite as compiete resuits as a sQaking grouna spray, but
snould crove aceauate for most forestry purcoses with mucn less
herbicide waste.

Maxe foliage freaimerts for mes: dec:duous scecies wnen the
plamts are n full iea: S<sascn of accheation s :meeriant Best
results with felizge scrays of snenaoxvs, amitrcie oicloram, or
gicampa are achievec n late June 1o 2arly August Givpheosate
snould be appleg cnly :in August ang Seotember Treatment !co
early in summer resulls in excessive sprouting or tree damage

Foiiage ireatment may be used with reasgnable seiectivity after
conifars have comoieted terminal eiongauon. Maxrmum seiecivity
1g gbserved with glypnosate after Seotemper 1.

Dormant Application: Applications are made guning the season
wnen buds are beginning to swell, but have not actually opened
This 1S used in areas where Douglas fir or true firs are aestablished
and requira release from brush that is susceptibie st this season. In
all cases, except where the brush species retain green folage
dirng the winter months. oil 15 used for the herbicige carrier.
Emuisions may be as effective on the persistentleaved brush.
Pines are sensitive to dormant sprays after the end of January.

Chemical: Phenoxy herbicides and triclopyr ester are appiied In
low volumes by helicopter. Other types of ground apparatus are
not well agapted to the requirermnents ai this type of treatment,
There are no known substitutes for cil. Except for vine mapie,
haweve!, most species ¢an be treated m summe! Vine magie is
most sensitive to triciooyr anly during March and April. Giyphasate
is also effective on vine maple in September, and may offer an
effective substitute for the dorrmant sgray

Basal Application: This method of application s generally used
where selective treatment of plants 1s degirable. It s also a means
of extending spraying time for brush control, since basal appiica-
tions are eftective from March to October. With basal ireatments,
the spray 1s mixed with oil and applied to the lower 8 ta 10 inches of
a tree trurtk or brush stem, soaking the trunk liberally to the greund
line. Even larger nardwood trees with thick bark are usually can-
trolled eftectively by basal treatments. Effectiveness and low cost
of injection will probably limit general use of basal applications.

Chemicai; The lcw volatile ester form of 2,4-D. dichlorprep, triciopyr,
and dicamba, singly or in combination, may be used for basal
soraying. Triciopyr 1s generally used when mixed brush species are
nvolved; dicamoa 15 exceilent where residues will not harm canifers.
Dichtarprop shows some utility for basal treatment of macies,

Application: Hertrc:des for basal sprays are always apciied with
Qi as a cairier, using either diesei or stove ol Rates of 10 or mare
pounds active ingredient of the herpicide o 2ach 100 gal af a:l are
used (10 + aegh). For successful resulls with basal scrays. the
stem must be scaxked and thoroughly covered throughout ihe treat-
ment area. The resuits from basal treatments do nat beceme mme-
diately apparent. Often the tree will feaf out and aie back 7 or 2
years pefore finally dying.

Sering acolications may preauce best ce-xill. wnile summar and
fail sprays may give petter sprout control ‘Winter treatmenis may
reguire 2 higher volume of soray with higner concentratcn 2 well

Maodified Basal Application: This methed of acohcaten 's a comoi-
nanen of the fonage and basal methods of aociicangn 1t .5 ~vasteful
of cnemical, out guite efective. aspeciaily on clackoe!nes

Chemical: The same cnemucal mixtures that zre effectve n 2asal
metroo of apalication r

Application: The scray mixture 15 6 pounas of the ac:g 2cywalent
of the normone ¢hemucals in 10 to 15 gal of Jdiesel qil, alus ercugh
water :0 make 100 gai of totat spray: tor harg-to-xill brusn, straignt
ail carnier should be used Proper agohcaticn requires careful ael-
nng of the stem at the base, ana at least J 67 10 3.3 of the fonage ¢!
the ziant. The appucancn IS mace gunng tne growing seascr —hgn
volumes gt ol and chemical rmay grove axcessively acgreus fgr
seftled areas.

Cut Surface Apptication: In the frill treaiment, the trunk st the ree
1s hacked or inileg at :ntervals around the trunk at a csnverient
level. The cuts are rmaae thraugh the bark, with the chios remaining
connecied to the tree. The cut fril ¢an be treated any tme durning
the year, but the cut secton should be treated with the concen-
trated amine-formutated herbicide immediately after the tridl 1s
campieted. Few species require compiete friling, Soaces axe cuts
with 0.25 teaspaon (0.25 teaspcon 15 about equal to one mulliliter
[ml] or cubic centimeter [cc} of herbicide per cul) are usually
ageguate.

Season 15 /mparnant in cut-surtace applications. Certain herbicides,
inciuding 2.4-0 amine, act most effectively during the upward chase
of sap movement, and others, including MSMA and dicamba, are
best when sap is “maving down'' in the fall. Season aiso affects
root reserves of food for recovery. Stumps may be treated with
either of two methods, One method 18 essentially the same as for
basal treatment. The only difference is that the the top is removed
and the stump is treated to prevent regrowth and resprouting.
Research with tigleaf maple and Oregon white oak indicates that
best resuits reguire that the sturmp ba thoroughly soaked around the
ground line and cut surface with the spray sclution at any tme after
cutting, but praferably betare regrowth af sprouts. Far less costly s
the application of undiluted herbicide 1o the penmeter of the freshiy-
cut stump surface. A teaspoonful 1s adequate for almost any stump
when umformiy distributed around the pentmeter of the live wood in
a thin line. Stumps thus treated may sprout weakly in the second
year il treated during the growing seasaon or fail. Spring stump
treatment has not been as successtful. A detay between cutting and
treatment of even an hour rmay reducea effectiveness.

Chemical: 2,4-D amines, triciopyr amine, piclioram, dicamba, or
MSMA used singly or in cornbination, are most effective and easiest
to apply for the frill and girdle method. Esters wiil not work well. Do
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nat mix zacodvlic ac:g ar amutrole with armmes Qr other saits cf
2.4-0 ar picloram Most chemicals are used unailuted. Triclopyr m
be diluten o haif-sirength with water for hardwoods other ‘.han
magies. Tnclopyr svery aifacive on many soecies.

Apptication: When using Acrmane chemicals such as 2,40
tncloocyr. ar picioram, the cut area or injecton should e irastez
with the undiuted chemical as gurchased. Use 'a o % leaspeoon
(= 1 mi) of the ¢chemical fgr each cul. When using ungilutec
chemical, 't 15 Dest 10 use amine of other sait formulations. Acdition
of a smail amount of water may be necessary in freezing weather 10
recuce viscosity: the galt concantration wil prevent freezing. Phenoxy
herbic:ges snoula be used dunng !'ate sonng ang early summer
MSEMA sncula te useg only zunng summer and fall, except on
conifers F:icicram may De used any of these seasons in mixwure
with 2.4-0. but 5 Sest n summer Triciooy?s S Dest in SGng anc
summar

ACgicalien mav Ce cone wWIth vanous tyces 91 iree injeciors orwith
a natcnel ana scusSezs botlle Tree imeciors are ‘ools designec ‘¢
praca chemicals nto trees anthout frling, airaling, ar feling The
mnjeclor s ,2cteg :nto the re2 at reguiar intervals at a canvenent
hewgnt arc at an angle of accroximately £0 aegrees with the grcunc
Cn one type, 3 1ever Gt the uceer eng Qt the imjecisr s trocea ang a
solulion .§ JIscRargeg ntQ the -njector 1o0le. The abiect 's o nect
the cnemicatl awrecily 'nio the ave lssue of *he ree njecicr naten-
ats sNCUiC maxe 1hig @ very 4satul GNe [Cw-CIsi Methea, Zarucularny
SiNca Mcgern chemicals 4o ~ot recuire .njéction st "he dasa ar "h2
tres.

The "hack arg 3qwrt” metnca s siower *han the .necicr anc
i5 (255 J7ECIS& N Melefing of cnemcils H oifers the acvanrzge 21
iQwer nvesiment cest ‘or amald cos o 3ncicantan that resuls ire
comoarasie 'cothese o mieciSrs. cui yfferences acuic ! e
grear.nany aven:

Cutl spaging 's MESfIant. As i rule. harcweeas reauire sigser
soacirg than conilers Alder, 3 mogerately sensitive sgec.es siculo
stll ne injected at no more ‘han 4 .nches between cut senters
Douclas hir, on the other hana. wil te controlled by a single niec-
tion {1 cc} of MSMA 1n stems up to '2 'ncnes :n circumierencs 14
inches diametern It s aiways a good .dea to decrease soac:ing on
larger trees. herce 3 *0-ncn Douglas fir may recemwve tive ingecuens
of MSMA tg achieve results comparapie 10 ane ‘njection in a +-nen
tree. Hargwooas mare than 12 nches in gdiameter should not have
mare than an incn of unbroken cark between njections. Aots 2ntar-
ng injection points hasten aemise of many hardwoods, escec:ally
atder.

injection of canifers 1s prabably the lowest cost method af thinning.
Total «ill s not required, ana mimimal dosages will perm:t gooa
development of untreated rees. Heavy dosages, particuiarty of
prciaram, offer danger of “flashback’™ damage !o untreated trees.
Qrgamic arsenicals and MSMA appear to after consideranle pro-
tection from bark beetles in conifer irees xilled by :he nercicige.
MSMA 15 more etfective for wlling 2ifects on the irees, angd s
generally reccmmendaed: it :s most effective in fall and early winter
Cutting of sprouting species wihout lreatment of stumps 9ften
results in prolific regrawth, aspeciaily wnen done :n winter or spring.

Special Considerations

Brush is not the only problem likely 1o be prevaient in brusny areas
scheduled for reforestation Srush 1s fine hatatat for anmals that
teed on tree seealings. Moreover. in heavy stangs of brush, dead or

alwve, there 1s subsiantial shade !0 weaken trees, and consideratle
deoris zacatte of falhng and ¢rushing small planted seedlings. An
ordinary effort to establish trees .n such circumstancas will surery
result in failure.

Trees used ‘or refarestation n the drusn need tc De substantially
farger than those used for Chiristmas trees and old field gianungs.
They shaouid also te repeflent treated. ar, preferaply, of a species
unpatatatle to ammals. Finalty, the seedlings should be able to
parsist in shade. It Douglas fir is usea, t mus: be recagmized that b
1s attractive 0 animals and cannot 'clerate neavy shade Duuglas
fir seeclings should be a minimum of 24" tail far such areas; 20”

creferacle Normai 2- or 2-year-old nursery seedlings are maue::.;a[e
because of rabbit aamage and inaciiity o stand up under littertall

Fzrnacs cetter suited to cnemical site srecaraton than Cougias e
s zrang fir for areas of less than 80 raintall, ang western nemiccx
n “he moister areas. 30IN scecies ars Juile unattracive 10 animals
aven without ‘eoeiants. ang are caczc:e i 'cleraling 3 sucsanta
zeqres of reencroacnment Sy Srusn Seeqglings G ‘o 247 ar
acaauate :n $I28 Marxels are 'meroving rapidly for nmoer of thes
sgesies. and ‘hey may well orave 2czngmically more attraciive
iran Qcugias fir, for amgn glanting success may 38 uncartain n
orusn

(D ill

Zrgerenca § nowing “hat 'wo accucziens of rercicice ar aver
mare may £ necessary for full 2stactsnment of otantaticns Trese
cuig se scheguled 30 'hat Meos: iceces are coavcilec mmeo:-
a2y gefore lannung Af{ter glantrg, 3 .;;..fl.".g dormant sorav S 3
oa Mears ) Zraenaing feler rem 2rusn mith i mimmum 3t
mage 'c torers The soring 36r7ant spravs ire damaging T2
m2 0INes nGwever 3rc Ceeiase 2! nase inculs Ze dene qunrg
12 SUMMer n zeneral ke mines ars Cogr ZalS o Sfusnhegi: iro
S ~ul Selcorm Ce a cansiceraron

W

(SIS
! w O
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Special Registration for Forestry
~eroiciges shauld carry on their lape's scec.fic "ecommencalions
for a carucular use. rCrESTS are not nc:uded under noONcron (eCce!-
ing accaraing (o recent :nterpretaticn 27 ‘abekng 'aws. Herbic:aa
cealers and disinoutors are recuirea Jnger ‘he Feceral Pesticice
Cantrot Act af 1972 to insure that the:r croaucts are preoerly lapeles,
ang soid anly for purposes described on the iacel The major herti-
:ces registered far forestry use n Cregon are listed in the Grass
Canrrol for Plantatian Establishment secion, with a ratmg of effec-
qveness on some important forest scec:es.

General {$se Formulations

Some herticides are registereg ‘or general ‘wooGy species contral
for such areas as pastures, 'encetnes, and ditchbanks. Seme are
nanseiective. such as the dicamoa, amitrole, and piclaram formuia-
tians: others are nonselective gnily at certain himes, such as
glvpnosate, 2,4-0 brushkiiler, and other onenoxy formulanens. These
materials may be useful for site preparation ar stand zleanuo. Many
qf thesa proguc:s nave been used fracitionally on lorest lanas, but
prospeciive users are warned 1o venfy current (apel status anag
intergretanon pefare proceeding.

Season of Usa

Chemicals are used 0 all seasons far ‘orest weeq contral, but 2acn
cremical proguces a particular set of resutts in @ach seasoen. Some
are effective lor only a few weeks qut of the year. others are
selective at certain times and nonselecve at others. Dosages anc
resyits change mth season. Follaw the lanel carefully for safety,
economy, and gocd resuits.
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Effectiveness of Major Forestry-Registered Herbicides
During Seasons of Optimum Usage

Herbicide
ami- atra- daia- gly- pic- hexa- - .
Species trole zine pon phosate loram 2,4-D zingne asulam clopyr
Conifers—
Pines 1 R I-R -R LS S R R s
Douglas-iir I R I-R R 8 -R R A I
Teue firs t I-R I-R R s St { A {
Hemiock 1 I-R I-R ] 1 I-A ? R |
Woody Weed Spp.—
Alder R | 3 -8 S
Bigleaf maple 1 I i-R R -5
Blackberries ] g S R l S
Cascara ! s 1 t )
Ceanothus spp. - R - ] s
Cherry | S S S i
Chinquapin - R - ! S
Elderterry 5 ] S R s
Hazei I ] | | I
Madrone R R - | s
Manzanita spp. R R s s I
Poison-ocak S t s R I
Salmonberry ] 5 ! R |
Snowberry - ] - -8
Tanoak - R - I -5
Thimbleberry A 8 ! | i
Vine rmapie | s -5 R -3
Willow spp. - - I-3 R-5 -
Herbs—
Arnual grasses ] ] 5 5 R A S R R
Perennial grasses ] SR S-l 3 R R S R A .
Bracken farn | 1 R S | R [ s R
Broad-leaved herbs s ! R S S-i S 5 R 8
Sward tern A R R { R R R R 2]
= Resistant to highest ratas.

| = Intermediate or variable; highest rates effective.
S = Sensitiva: killed by medium or lower rates,
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Recommendations for Directed Spot Spray, Tree injection, and
Basal Bark Treatment

Active
chemical
par 100
gal of Expected
Name Chemical' sclution Carrnier control Application
Alder, Red (Alnus rubra) 2,40 ' 2ih Water Excellent Foliage spray. See
label for release
wming.
picloram + 2,4-0 1 gal Water Exceilent Fohage spray Site
{0.84 + 2ba) prep. only
dicamba + 2,4-0 th+2' Water Excellant Site orep. enly
2,4-C amine unarlurea None Geea Injection~—3"" ba-
twesn canters.
piciaram = 2,4-D unailuteq Nenea Good Injecticn—23"" ge-
tween centers
picioram peliets Nore Excellent Spring. e nren
only
2.4.0 + dichlororep 13ga ‘Waler Foliage soray. Not
{3 +2iban recammendeg .a
WA anag 0
2.4-D +~ gichlorprop  3to4cal (o] Basal rreatment.
Biogd -
&108.ban
tNGicoyr 2sier ar 0.7Sga! ‘Water Micsummer zirest-
Incicovr ammne 3b Water ad tguage scrav
Met tor comilar
release
triclopyr amine Maif strengin ‘Warer Excatlent Injection, 3-4'' 2e-
tween centers.
triciopyr ester 4to8ib Qil Exceilent Basai treaiment,
undiiuted any season. Trin-
line basal bark
treatment.
glyphosate 3bae Warer Goad to Foliage spray, July.
excellent
Ash, Oregon (Fraxinus latifolia} tnclopyr amine 2b Water Excellent Foliage spray. Not
for conifer release.
triclopyr ester b Water Exceflent Directed foliage
spray.
Blackberry
Himalaya (Rubus procerus) glyphosate 3lbae Water Exceilent Sept.-Qct.. as
long as most of the
foliage :s shil green.
picloram + 2.4.0 1gai Water Good to Folage spray. Aug.-
(0.54 + 2lbap) excellent Seot. Site preo. anly.
tnciopyr ester b Water Excelient Midsummer girect-

ed foliage spray.

! Herbicides listed in these recammendations generally have broadly wnclusive labels, in terms of effectiveness at concentrations given.
Concentrations and dosages suggested here are not necessanly listed on proguct labeis for each spacies. The recommendations here are
based on the best experience available, and do not exceed rates recommenged for various uses on the labeis. Deviations from specific
labels are primanly to include species othar than those fer which praduct data were available at the time iatest labels were issued. New regu-
latlons regarding use and current tabel coverage should be consulted before purchasing a particutar preduct.
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DIRECTED SPOT SPRAY, TREE INJECTION, AND BASAL BARK TREATMENT —continued

Actlive
chemicat
per 100
gal of Expected
Name Chemicai' solution Carrier cantrol Application
Blackberry (Continued)

Himalaya (Rubus procerus) triclopyr amine 2031 Water Good Midsummer foliage
spray. Not for
caonifer reiesss.

Evergreen (Rubus laciniatus) glyphosate 3ibae Water Excelient Sect.-Oct., as
long as most of the
foliage is sui! areen.

picioram = 2.4-D 1gal Water Gead Foliage sprav. Site
{054 + 2lba) prep. oniy.
ncionyr amine 2w03ib Waler Good Migsummer folizge
scray. Mot for
conifer ralease.
Trailing (Rubus witifolius) oicloram + 2,40 1gal Watar Goed Foliage spray
(054 = 2o a)
triclopyr amine 203 1b Water Goed Micsummer fonage.
spray Mot for
conifer releasa.
tricicpyr ester 3ib Water Fair to goed Migsummer direct-
ed {onage soray,
givenesate 3ibae Warer Exeellent Aug -Seot
Broom, scoten (Cynsus scoparius) 2.2-D 2ib Water Zxcellent Fohage spray, See
label for reiease
timing.
triciopyr asier -4Blb Cil Goed Basal/foliage spray
July ta Aug. Not for
conmifer reiease.
Cascara. buckthorn (Rhamaus purshiana)
glyphosate 304 S5ihae Water Goed Late summer.
MSMA 5to 6 Ibigal None Good injectian, lale
{undiluted} summer.
Caanotnug?

Mountain whiteharn (Caanothus triciopyr aster 3ib Water Midsurnmer direc-

coraulatys), ed foliage spray.

Blue blossom {Ceancthus thyrsiforus), or

Snowbrush (Ceanothus velutinus)

Deerbrush (Ceanothus integerrimus) 2.4-D 2% Water Excellent Foliage spray. See
label for release
timing.

glyphosate 3ibae Water Exceilent Sept., foliage
spray.
Cherry
Bitter (Prunus emarginata)} pictoram + 2,4-0 1gal ‘Water Gaod to Foilage spray. Site
{D.54 to 21b ai) axcellent prep. anly.
glyphosate 3bae Water Excellent Sept., foliage
spray.

* Based on results in southwestern Oregon,
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DIRECTED SPOT SPRAY, TREE INJECTION, AND BASAL BARK TREATMENT—continued

Active
chermicsl
per 100
galof Expecied
Name Chermical’ salutien Carner cantrot Application
Charry, Bitter {Prunus emarginata) (Continueg)
Himalaya (Prunus procerus) dicamba + 2,4-0 1hb+2% Water - Exceilent Foliage spray Sile
prep. enly
2.4-0D amine undiluted Nane Exceilent Ingection or frill
June-Aug.
triciapyr ester 4i0dlb Qi Excellent Basal spray, Nav -
Fen.
triclopyr ester ungilutea Nane — Thinline basal barx
treatment.
Chorecrerry (Prunus virgitana) 2,4-0 amine unciluzeg Nane Excaient Imjection or fril}
¥ June-Aug.
Chinguapin (Castanopsis sp.) picioram + 2.4-D 1qgal Water Gong Fanage sgray
054 «2van Site pren. anly
2,4-0 amine uraluteg None Gaod Fril treatment.
triciooyr agtar 4ip Water Exceilent Fanage scray Not
far cenifer release
4080 Qi Excellent Basal sprav
Cotig=oerry (Rhamnus califorrica) 240 4.0 Water! Pcor Direciga fciiage
Spray or site grep
pictaram - 2.4-0 1gal Water Geooa Folage sgray Sie
CZa « 2'ba) grep oniy
Cottonwaod {Paouius tricnoearps) dicamba + 2,3-0 b+ 21 Water Excailent Folage spray
2.4-D amine Jndilutea MNone CGood Fritl treatment ar
njecicn.
trictooyr ester 4i08lg o Excetlent Basal spray.
glyphasate 3ibae Water Excetlent Foliage spray, July
to Aug. Not recom-
mended in ldano.
Currants & Goaseberries (Ribes sp.)
Dauglas-fir (Psevdaisuga menziesn) pictoram + 2.4-D 2gal Waier Gacd Roadside spray.
(1.08 + 4iba)y
dicamea + 2,3-D 1b+2b Waier Goed Roadside spray.
MSMA 6.0 Ib/gal None Excaitent Injectian (thinming).
(undilutead)
picigram + 2,4-0 undiluted None Excaltent Injectian (thinn:ng)
tall-winter.
Eiderberry, Red (Sambucus caiticarpa) dicamba + 2,4-D 116 + 21b Water Exceltent Faliage spray. Site
prep, anly
glyphosate 3ibae Water Excellent Late summer.
pictgram + 2.4-0 14qal Water Faliage sgray Site
(0.24 + 2Iban prep only.
Gorse (Ulex auropaeus) picloram + 2.4-0 1gal Water Excellent Faliage spray. Besi
.24 + 2ibay) on younger plants.
Site prep. anly.
Hazel (Corylus cornuta var. cafifornica) gtyphosata 3bae Water Late summer foli-
age spray.
triclopyr ester 4108ib Qi Excellent Basai spray.
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DIRECTED SPOT SPRAY, TREE INJECTION, AND BASAL BARK TREATMENT —canfinued

Active
chemical
per 100
gal of Expected
Name Chemical’ solutian Carrier contral Apgiication
- Ledgepole pine (Pinus contorta) MSMA S to 6 lb/gal None Excellent Injection—1 cut per
{undiluted) 5" circumierence.
Madrone (Arbutus menziesii) 2.4-D 4ih Water Goed Drrected foiiage
- spray or site prep.
picloram peliets None Exceilent Spring treatment.
Site prep. only.
tnciepyr ester 3b Water Goed Migsummer direct-
) ) ed foliage spray.
dwc8ib Qit Excellent Basal soray.
Manzanita? i

Hairy {Arctostaphyios columbtiana) 2.4-D 2% Water? Goed Foliage spray. See
label far release
timing

Hoary (Arctcstaphyios canescens) 2,4-0 2 Water Good Fonage soray. See
iapel for release
tming.

Pine (Arctostaohvios parryana) 2.4-D 2b Water? Good . Faliags spray. See
labe! for reiease
timing.

Whiteteaf (Arciosiaonylos viscida) 2.4.0 2ib Water! Good Foliage spray. See

’ label for release
timing.

Greenleat (Arctestapnylos patula) 2.4-0 2b Water! Poor to fair Reftreatment af
sprouts necessary;
foliage soray. See
labei lor release
bming.

tnciopyr ester 3 Water Far . Midsummer direct-
ed foliage spray.
Not recommended
in Idano.
4wBlb Qil Excellent Basal spray.

Howell's (Arctastaphylos hispidula} 2.4-0 2b Water Good Foliage spray. See
label for release
timing.

Mapie

Bigleaf {Acer macrophytiurm) dichlorprop 201b Oil or Water Goad Invert aerial clump
spray. WA and CR
only.

piclaram + 2.4-0 1 gal Water Fair Site prep. only.

(0.54 + 2Ibai)

dicamba + 2.4-D 1B+ 2 Water Fair to good Foliage spray.

2,4-D + dichiorprop  1.5gal Water Foliage spray. Not
(2 + 3Ibai) recommended in

WA and ID.

2,4-D + dichlorprop 3lo4dgal Qil Basal treatment.
(608 + 6to
81b ai)

! Based on results in southwestem Qregon.

? Addition of 2% to 5% ail as an emulsion gives best results,
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DIRECTED SPOT SPRAY, TREE INJECTION, AND BASAL BARK TREATMENT —continued

Active
chemical
per 100
gaicf Exgected
Name Chemical' solution Carnier contrai Agplication
Magpte, Bigleal (Acer macrophylium) MSMA 6.0 Ibigal MNane Gaad Injecticn; trees up
{Continued) {undilcted) 1o 16" diameter.
Aug.-Dec,
triciopyr amine Undiluted Excellant Injecuion, haif-
strength for trees
less than 12" or
stump treatment.
triclonyr ester 41b Walter Fair Foilage spray ar
Sprout clumes. Net
tor conifer release
triciopyr ester 408 Cit Gooa Basal treatment.
picigram peilers | Ncne Fair Peilets araund
£ase :n scnng.
Site prep only
picteram = 2,3-0 unciuea . None Excellent Frit, injeciion, ar
stump
Vine {Acer circingrum) giychosate Jibae ‘Narer Gooa Fonage spray, late
summer
pictoram = 2.4-0 13al ‘Naier Gooa Foliage soray Site
{0z¢ —2Man crep anty
dicampa +~ 2,4-0 tbo=2% ‘Warer Soed rohage soray Sie
oren cniv
triciopyr ester 26 Ci Guoeca ta Basal treatment
excellent
ung:lurea None Gooc ta Thinine basal barx
excellent reatment.
Qak
COregon (Quercus garryanaj glyphosate 3ibae Water Exceilent Foliage spray
picioram + 2.4-D 1gal Water Excellent Fotiage spray. Sile
(0.54 ~ 2'bay) preg. anly
2.4-D amine unailuted None Excellent Fril—good on all
oaks.
triciopyr ester 2to3 b Water Good Directed foliage
spray.
Gaod on all caks.
4t08ib Qil Basal treatment.
Good on all ozaks.
2,4-0 + dichlorprop  1.5gai Water Good Foliage spray. Not
(3=3ban) recommenged in
WA and ID.
2,4-0 + dichlorpron  3todgal Qil Goed Basal treatment.
Etod —
6todbal)
Canyon Live {Quercus chrysoleprs) 2.4-C 4ib Water? Fair to good Qirected foliage
spray or site prep.
Retreaiment may
be necessary,
triclopyr ester 41081b Qil Exceilent Basal spray.

l * Adaition of 2% to 5% oil as an emulsion gives best resuits.
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DIRECTED SPOT SPRAY, TREE INJECTION, AND BASAL BARK TREATMENT —continued

Active

chemucal

per 100

gal of Expected .:
Name Chemical solution Carrier centrol Application

Qak (Continued)

Poison-Qak {Rhus diversioba) triciopyr esier 203k Water Good Directed foiiage
sgray.
glychosate 61bae Water Excellent Fonage spray
Juiy-Aug.
2,4-D 4'b Water Fawr Directed tohage
soray or sie prep.
Retreat sprouts
owcioram - 2.4-D 1 gal Water Fair Fchage spray. Site
{0.54 =~ 2Ibal) ores. anly
picicram 2b Water Goced rolage spray Site
crap. only

Ponderosa Pine (Pirius ponderosa) MSMA 8.0 Ibigal Ncne Excelient, intection One cut

(unciiuted) espectaliy in per "' cucumter-

winter ence Hassome
basile repellancy.
Wider spacing
gives goad kill of
trees.
tricicoyr ester 415 Waier or Ci) Excetlent Follage soray

May-Aug. Site prea
cnry

Rhedodendron (Rhcdadenaran triclopyr ester 41b Water or Cil Fair to good Scning fotage

macrophyfium) soray. Site preo
onty . y

Salal (Gaulther:a shailon) tnclopyr ester 41b Water Gaad Summer fohage ~
scray Site prep.
anly.

gicioram 2 Water Gooc Summer foliage
spray. Site prep
only.
picloram + 2,4-D 1gal Water Fair Foliage spray. Site
(0.54 + 2 ai) prep. only.
Salmonberry {Rubus spectabilis)
(See Blackberry—Salmonberry)

Serviceberry {Amelanchier spp.) 2.4-D* 2b Water? Poor to fair Foliage spray. Sev-
eral treatiments
reauired. See label
for release timing.

triclopyr ester 2103lb Water Goad Directed foliage
spray.

Snowberry (Symphoricarpos atbus) glyphosate 41bae Watar Exceitent Follage spray
Juiy-Sept. Not rec-
ommended in ldaho.

triciopyr ester 2t 3lb Water Good Faliage spray.

1 Addition of 2% 1o 5% oil as an emuision gives best resulis,
* One pound MSMA per 100 gal spray should improve effectiveness. Check label for current registration. Somae fabels may specify that this

treatment should be used in areas where conifers are less than 4 feet tall because of potential injury through roat uptake.
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\ DIRECTED SPQT SPRAY, TREE INJECTION, AND BASAL BARK TREATMENT —continued

Active
chemicai
per 100
. gal of Expected
Name Chemcal' soluticn Carner cantrol Appiication
Sweetbriar rose (Aosa eglanteria) picigram + 2.4-0 1 gal Water Good Gaod initiai kil
(05 + 2'ban) some retreatment
an sprouts. Site
prep. anly.
triciopyr ester 2103 Water Gaood Directed fonage
spray
Tancak? (Lithocarpus densiflara) 2,40 41b Water® Poar Directed foiiage
soray. Severat treat-
ments requirad.
triciopyr ester 410310 o] Basal treatment.
Thimopleperry (Rugus parvifiarus) picioram — 2.4.0 1gai ‘Water Gooag Folage sgray Je-
(054 + 2bay) ireatment may te
reguired. Site preo.
only
glyphosare b ae ‘Water Excellent Faliage soray,
July-Segt.
dicamea = 2.4-0 I1b +2'8 ‘Warter Faw tc gooa Fonage scray Site
orep onty
Willow (Sakix 30 ! 2.4-0 2'0 ‘Water Geed Fanage soray ‘May
reed o retreat
sprouts. See lapet
for release timing.
2.3-0 - gwcnlorgron 1 3gal Water Follage saray NGt
(3 +2ba) recommenced :n
WA and ID
2.4-0 + dichicrpree 3lodgal Cil Sasal treatment.
(6108 +
G6to8iban
tricionyr aster 2w dib Water Goed Directed fotiage
scray.
4tcdib Qil Basal treatment.
glyphosate 3lbae Waser Good Foliage spray, Juty-
Sept.

' Herbicides iisted in these recommendanons generaily have broaaly :nciusive !abels, i terms af effectiveness at concentrations given.
Concentraticns and dosages suggested here are not necessarily listed on product (abels for each species. The recammendations here are
based on the best experience avaiaole, and do not exceed rates recommended for vanous uses on the labeis. Deviations {ram specific
labels are primarily to inciude spec:es other than those for which product data were availanie at the time latest labels were issued. New regu-
lations reqgarding use and current l[abel coverage should be cansulted betare purchasing a particular product.

* Based on results in southwestern Cregon.

 Addition of 2% to 5% ail as an emulsion gives best results.

* One pound MSMA per 100 gal spray should imarove effectiveness. Check latel for current registration. Some iabels may specify that this
treatrment should be used in areas wiere conifers are iass than 4 feet taill because of potental injury through oot uptake.
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. CONTROL OF PROBLEM WEEDS —continued

Herbicide Application and Remarks
Scotch thistla (Onopordum acanthium)—continued
musk thistle (Carduus nutans)—continued .
= dicamba Rate: 0.5t0 1.0ibae/A
Banvel .

Time: Apoly beiore lengtherming of flawer staik an established plants and for seecling control.
Fall acohicatons should be sprayed to control reseties.

Remarks: Repeat aoolications for several years after inihal treatments o control new seedings.

Caution: Soil residuals may be present for 12 1o 18 months feilowing applicatian of dicamba.
Grass 15 taierant of dicarnba at these rates.

* picloram Rate: 0.25ib ae/A
Torden : . .

Time: Apply 1n the fall befare scoteh or musk thistle bolts.

Remarks: Do nat use on diversified cropianc west of tne Cascades Follow-up aoplicaucns will ae
necessary to confrol new seedhngs and escaced planis.

Caution: A restricied-use herbicide. Soil resicuats may last over 1 year fatlowing a 0.2 b avA
apolication Do not use near water Pcratoes, beans, and many other broadleaf crops
are sensitive t¢ picioram. Do act use in diversitied cropmng areas.

= chiorsulfuron Rate: 110 3 oz orcouctA
Telar 0.75102.25 0z altA

Time: Appty 10 yeung, actively growing weecs.

Remarks: Do not acowv to frozen ground. Maintain constant agitation whie mixng oreduct with
water Acd 0.25% by volume o1 nonignic surfagtant to spray mixiure Acciy with
groung ecuioment in a minimum of 10 gpa carner.

Caution:

Avoid comact with sensitive crcos. Chilorsulturon can persist in soil; if land 1s ‘o be
returned to cropland. atiow sufticient time for progduct to dissipate. Powgery, dry sails

and fight, sanay soils should not be treated when there is little likelihood of rainfail
after treatment.

St. Johnswont (Hypericum perforatum)
« 24.D Rate:

Time:

Remarks:

Caution:

2.0 1o ae/A:n 50 gai of water
Apply befare any blassoms open, preferanly on new seedlings after germination.

2.4-D is nat very effective in campletety killing St. Johnswoart in 1 apgiication, so

repeatea apolications are necessary, Klamath beetles are preferred for controlling
large :nfesiations.

Avoid antt 10 sensitive crops.

swainsonpea or Austrian peaweed (Swainsona salsvia)

* 24-DLV ester Rate: 2.01b aetA
Time: Apply in the earty blaom stage af growth.
Remarks: Repaat treatment may be required,
Caution: Avoid dnift 10 sensilive crops.
1ansy rRGWON (Senecls Tacobaes]
« 240 Rata: 1.0t0 2.0 b ae/A 2,4-D, LV ester, ar amine
* picloram 0.25 Ib ae/A picioram
Torden 1.0 Ib ae/A dicamba
* dicamba 2.0 gt/A Weedmaster
Banve) .
« 24D + dicamba Time: When using 2.4-D., apply in the spring before any flowers appear. The earlier the
Weedmastar applicaticn in relation to plant growth, the better the control. Picloram and dicamba can

be used at the flowering stage with good results. Fall appiications after rains have
initiated seed germination have proven etfective aiso.
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CONTROL OF PROBLEM WEEDS—continued

Application and Remarks

Herhicide
Yahsy ragwort (SEM8cio Jadobaas) = SHntined ~
» 2.40{cont) Remarks:
* piclaram
Tordon {cont.)
* dicamba )
Hanvel (cont.) Caution:

* 2,4.0 + dicamba
Weedmaster (cont.)

Respraying tar mare than 1 year 1s necessary to controt late-germinating seeds. Cansult
herbic:ge lace:s for grazing restnctions. See also pasture and rangeland section far
broadeast spray

Picloram is a restricted-use herbicide. Picloram s registered for use an rangeland
and permanent pastures. Avoid gnft to sensitive crops. Oo net use piclaram near
water, Potatoes, Deans, and many other broadleaf crops are sensitive to piclaram. Do
not use pictoram n diversitied cropping areas. Do not graze dairy amimats within 2
weeks after application.

wastern bracken femn (Pteridium aquilinum)

1.6:03.34 b avA
When brackens:n fuit frona,

Apply on uncuitivatea iand, reforasiation sites, and Chnsimas ree giantations anly
Asulam nas a hait file of 5 10 14 aays in the sai,

See label lor precautions.

40ib aelA
Spring acoicstian duning freng growih,

Wil control broagieat plants for 2o 1o 2 years. Granurar ‘ormulalions nave mnore canie
than liquig formutatons Segisiered 'or Lse an grazing and NERCICiana

A restricted-use nerhucide. Co ot use near water since ic:oram s very water
scwble, Potatoes, beans. and many cther Sreadieal crops are very sensilive 10 2iciaram
Do not use 0 dversified crooeing areas. Do nat graze dary animals on treateq sreas
within 2 'weeks after agpucauon. Use no more than 28 gal of Torgon 20K an any 100
acre block in a single season.

40t08.01b ae/A
Apply in late winter berore frond emergence.

Proper maragement tor maximum crop comoetition Wil 2id . cantrsn Wil net control
grasses.

Avoig dnft to sensitive crops. Claver stangs may te reduced ar aliminated in pastures

* asylam Rate:
Asulpx .
Time:
Remarks:
Caution:
= picloram Rata:
Tordmr\ Time:
Remarks:
Caution:
* dicamba Rate:
Banvel B
Tima:
Aemarks:
Cautlan:
» glyphosate Rate:
Roundugp
Time:
Remarks:
Caution;

2.2510 3.0 |b aetA or use a 1.0% ta 1.5% solutian wnen using hang-heid equipment.
When bracken fronds are at ieast 18 inches iong.
Adequate foliar coverage 1S necessary.

Giyphosate will controt grasses in the treated area as weil as other veqetation

wild blackberry vines (Rubus spp.)

1.0 Ib ae with 50 gal of water for spot treatment sprays.
Apply mn late spring atter leaves are fully deveioped.

A Marough wetting of faliage is necessary. Reappfication will ba required as regrowth
accurs,

A restricted-use herbicide. Do not use near water. Potatges. beans, and many other
broaaleaf crops are sensitive to picloram. Da not use piclgram in diversified cropping
areas.

¢ picloram Rate:
Tordon Time:
Remarks:
Cautlon:
+ glyphosata Rata:
Roundup
Time:
Remarks:
Caution:

Broadcast treatment, 2.25 ta 3.0 1b ag/A.
Spot treatment, 1 0% ‘o 1.5 % solutions.

Apply in September to Qctober when canes are actively growing and after barries are
{ormed. Fall treatments must be made before a killing frost.

Symptams of the fall spray treatment may not occur before frost. Repeat traatments
may be necessary for complete control. Traiing blackbernes are mare difficult o
control.

Glyphosate will controt grasses in the trealed area as well as gther vegetation,
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APPENDIX B

SPECIMEN LABELS FOR COMPOUNDS OF INTEREST




BANVEL
(DICAMBA)




anvel

HERBICIDE

il
i
i
+
i
i
i
i
i
i
i
1
¥
i
A
A
i
I
A

SRECIMENTABEL

ACTIVE INGREDIENTS:
Dimethyiamine salt of dicamba

(3,6-dichioro-p-anisicacid)* ......... 48.2%
Dimethylamine salts of related acids .... 12.0%
INERT INGREDIENTS: ................ 39.8%
TOTAL... 100.0%

* This product contains 40.0% 3,6-dichloro-g-anisic
acid (dicamba) or 4 pounds per gallon.

EPA Reg.No. 55947-1
EPA Est. No. 55947-TX-1

KEEP OUT OF REACH OF CHILDREN

WARNING

PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS AND
DOMESTIC ANIMALS
WARNING

Causes eye irritation. Do not get in eyes, on skin, oron
clothing. Harmful if swallowed. Avoid breathing
spray mist. Wash thoroughly after handling. In case of
contact, wash skin with soap and water; for eyes,
flush with water for 15 minutes and get medical
altention.

ENVIRONMENTAL HAZARDS

Keep out of lokes, streams or ponds. Do not
contaminate water by cleaning of equipment or
disposal of wastes. Apply this product only as
directed on label.

DIRECTIONS FOR USE

It is a violation of Federal Law to use this product in a
manner inconsistent with its labeling.

For additional copies of the Specimen Label, write to
the manufacturer.

BEFORE USING BANVEL HERBICIDE
READ AND FOLLOW THE PRECAUTIONS

IMPORTANT

The following directions apply fo all uses of BANVEL®
Herbicide. Additional precautions and restrictions
will be found in each specific use section.

Do not contaminate irrigation ditches or water used
for domestic purposes.

SENSITIVE CROP PRECAUTIONS: BANVEL Herb-
icide may cause injury to desirable trees and plants,
particularly beans, cotton, flowers, fruittrees, grapes,
ornamentals, peas, potatoes, soybeans, sunflowers,
tobacco, tomatoes and other broadleaf plants when
contacting their roots, siems or foliage. These plants
are most sensitive to BANVEL Herbicide during their
development or growing siage. FOLLOW THE
PRECAUTIONS LISTED BELOW WHEN USING
BANVEL HERBICIDE.

- Do nottreat areas where either possible downward
movement into the soil or surface washing may
cause contact of BANVEL Herbicide with the roots
of desirable plants such as trees and shrubs.

» Avoid making applications when spray particles
may be carried by air currents to areas where
sensitive crops and plants are growing. Do not
spray near sensitive plants if wind is gusty or in
excess of 5 mph and moving in the direction of
nearby sensitive crops. However, always make
applications when there is some air movement to
determine the direction and distance of possible
spray drift. Leave an adequate buffer zone between
area to be treated and sensitive plants. Coarse
sprays are less likely to drift out of the target area
than fine sprays. Agriculturally approved drift-re-
ducing additives may be used.

SANDOZCROP PROTECTION

Confinved on next page....



* Do not apply BANVEL Herbicide in the vicinity of
sensitive crops when the temperature on the day of
application is expected to exceed 85° F as drift is
more likely to occur.

* Do not 'use aericl equipment to apply BANVEL
Herbicide when sensitive crops and plants are
growing in the vicinity of area to be treated.

* To avoid injury to desirable plants, equipment used
to apply BANVEL Herbicide should be tharoughly
cleaned (see PROCEDURE FOR CLEANING SPRAY
EQUIPMENT on page 12) before reusing to apply
any other chemicals.

All crop uses of BANVEL Herbicide are intended fora
normal growing interval between planting and
harvest. No crop rotation restrictions exist if normal
harvest of treated crop has occurred. If this interval is
shortened, such as in cover crops that will be plowed
under, do not foilow up with the planting of a sensitive
crop.

Crops growing under siress conditions such as
drought, poor fertility, or foliar damage due to hail,
wind or insects, can exhibit various injury symptoms
that may be more pronounced if herbicides are
applied.

Consult your local or state authorities for possible
application restrictions and advice concerning these
and other special local use situations. Tank mix
recommendations are for use only in states where the
tank mix preduct and application site are registered.

Do not apply this product through any type of
irrigation system.

PROCEDURE FOR CLEANING
SPRAY EQUIPMENT

The steps listed below are suggested for thorough
cleaning of spray equipment following applications
of BANVEL Herbicide or tank mixes of BANVEL
Herbicide plus 2,4-D amine,

1) Hose down thoroughly the inside as well as
outside surfaces of equipment while filling the
spray tank half full of water. Flush by operating
sprayer until the system is purged of the rinse
water.

2) Fill tank with water while adding 1 quart of
household ammonia for every 25 gallons of water.
Operate the pump to circulate the ammonia
solution through the sprayer system for 15 to 20
minutes and discharge a small amount of the
ammonia solution through the boom and nozzles.
Let the solution stand for several hours, preferably
overnight.

3) Flush the solution out of the spray tank through the
boom.

4) Remove the nozzles and screens and flush the
system with two full tanks of water.

The steps listed below are suggested for thorough
cleaning of spray equipment used to apply BANVEL
Herbicide as a tank mix with wettable powders (WP),
emulsifiable concentrates (EC), or other types of
water-dispersible formulations. BANVEL Herbicide
tonk mixes with water-dispersible formulations
require the use of a water/detergent rinse.

5) Complete step 1.

&) Fill tank with water while adding 2 lbs. of
detergent for every 40 gallons of water. Operate
the pump to circulate the detergent solution
through the sprayer system for 5 to 10 minutes and
discharge a small amount of the solution through
the boom and nozzles. Let the solution stand for
several hours, preferably overnight.

7) Flush the detergent solution out of the spray tank
through the boom.

8) Repeat step 1, and follow with steps 2, 3, and 4.

MIXING AND APPLICATION

UNLESS OTHERWISE SPECIFIED UNDER THE
INDIVIDUAL USE HEADINGS OF THIS BOOKLET,
THE FOLLOWING DIRECTIONS APPLY TO ALL
CROP AND NON-CROP USES OF BANVEL
HERBICIDE. REFER TO INDIVIDUAL USE SECTIONS
FOR ADDITIONAL PRECAUTIONS, RESTRICTIONS,
APPLICATION RATES AND TIMINGS.

BANVEL Herbicide is a water-soluble formulation
that can be applied using water or sprayable fluid
fertilizer as the carrier. If a fluid fertilizer is to be used,
a compatibility test (see COMPATIBILITY TEST on
pages 12-13) should be made prior to tank mixing.

Ground or aerial application equipment which will
give good spray coverage of weed foliage should be
used. HOWEVER, DO NOT USE AERIAL APPLI-
CATION EQUIPMENT IF SENSITIVE CROPS ARE
GROWING IN THE VICINITY OF THE AREA TO BE
TREATED.

Apply 5to 50 gallons of diluted spray per treated acre
when using ground application equipment, or 310 10
gallons of diluted spray per treated acre when using
aerial application equipment. Use the higher level of
the listed spray volumes when treating dense or tall
vegetation. Use coarse sprays.

Select nozzles designed to produce minimal amaounts
of fine spray particles. Spray with nozzles as close to
the weeds as is practical for good weed coverage.

BANVEL Herbicide should not be applied during
periods of gusty wind or when wind is in excess of 15
mph as uneven spray coverage may occur.

Avoid disturbing (e.g. cultivating or mowing) treated
areas for at least 7 days following application.

BAND TREATMENTS

BANVEL Herbicide may be applied as a band
treatment. Use the formulas below to determine the
appropriate rate and volume per treated acre.

Band width
ininches Broadcast
Row width X RATE =  Band RATE
ininches pertreatedacre  pertreated acre
Band width
ininches Broadcast
Rowwidth  x VOLUME = Band YOLUME
ininches per treated acre per treated acre



COMPATIBILITY TEST
Before mixing in the spray tank, it is advisable io test
compatibility by mixing all components in a small
container in proportionate quantities (see following

table).
Amount of Herbicide to Add to One Pint

of Spray Carrier
(Assuming Volume is 25 Gallons per Acre}
HERBICIDE RATE LEVEL
FORMULATIONS PER ACRE TEASPOONS
Dry 11b. 1'%
Liquid 1 pt. 2

if herbicide(s) do not bail-up or form flakes, sludge,
gels, oily films or layers, or other precipitates, then the
tested spray mix is compatible. Usually,
incompatibility in any of the above described forms
will occur within 5 minutes after mixing.

If components are incompatible, the use of a
compatibility agent is recommended. Rerun the
above COMPATIBILITY TEST with a suitable
compatibility agent (1/4 teaspoon is equivalent to'2
pints per 100 gallons of fluid fertilizer).

GENERAL WEED LIST

This is a general list of weeds which may be treated
with BANVEL Herbicide in accordance with this label
as recommended under the rates and timing sections
of the Individual Use Headings. Proper usage of this
product will give control or growth suppression of
many ANNUAL, BIENNIAL, and PERENNIAL broad-
leaf weeds, and many WOODY brush and vine
species including:

ANNUALS

Lambsquarters
(triazine resistant)
Lettuce, Prickly
Mallow, Common
Mallow, Venice
Mayweed
Moarningglory, vyleaf

Amaranth, Spiny
(Spiny Pigweed)
Aster, Slender
Bedstraw
Beggarweed, Florida
Broomweed, Common
Buckwheat, Wild

Buffalobur Morningglory, Tall
Burclover, California Mustard, Tansy
Burcucumber Mustard, Wild
Buttercup, Roughseed Mustard (Yellowtops)
Carpetweed Nightshade, Black

Catchfly, Nightfiowering  Pennycress, Field

Chamonmile, Corn {Fanweed,
Chickweed, Common Frenchweed,
Clovers {Annual) Stinkweed)

Cockle, Corn Pepperweed, Virginia
Cockle, Cow (Peppergrass)
Cocklebur, Common Pigweed, Prostrate
Croton, Tropic Pigweed, Redroot

Croton, Woolly

{Carelessweed)
Cucumber, Wild

Pigweed, Rough

Daisy, English Pigweed, Smooth
Eveningprimrose, Pigweed

Cutleaf (triazine resistant)
Fleabane, Annual Pigweed, Tumble
Goosefoot, Nettleleaf Poorjoe
Henbit Puncturevine
Jimsonweed Purslane, Common
Knotweed Pusley, Florida
Kochia Radish, Wild
Ladysthumb Ragweed, Common
Lambsquarters, Common

ANNUALS (Cont'd.)

Ragweed, Giant
Buffaioweed)
Rubberweed, Bitter

Spikeweed, Common
Spurge, Prostrate
Spurry, Corn

{Bitterweed) Starbur, Bristly
Sesbania, Hemp Sumpweed, Rough
Shepherdspurse SU’LV%‘;’B“ Common
Sicklepod ) e R
Sida |§:-i ckly unflower, Volunteér

{Té aweed) Thtsilel, Russian
Smartweed, Green wcll‘;::fe"r:p
g?e%r;:ﬁ:gapg?;:! lvania Waterprimrose, Winged
Sowthistle, Annual Wormwood, Annual
Sowthistle, Spiny

BIENNIALS
Burdock, Common Mallow, Dwarf
Carrot, Wild Plantain, Bracted

(Queen Anne’sLace) Ragwort, Tansy
Cockie, White Starthistle, Yellow
Eveningprimrose, Sweetclover

Common Teasel
Geranium, Carclina Thistle, Bull
Gromwell Thistle, Milk
Knapweed, Diffuse Thistle, Musk

Knapweed, Spotted

Thistle, Plumeless

PERENNIALS

*Alfalfa
Artichoke, Jerusalem
Aster, Spiny
Aster, Whiteheath
Bedstraw, Smooth
Bindweed, Field
Bindweed, Hedge
Blueweed, Texas
*Bursage
(Bur Ragweed)
{Lakeweed)
{Povertyweed)
Bursage, Woolyleat
(Lakeweed)
*Buttercup, Tall
Campion Bladder
Chickweed, Field
Chickweed, Mouseear
Chicory
*Clover, Hop
*Dandelion, Common
*Dock, Broadleaf
(Bitterdock})
Dock, Curly
Dogbane, Hemp
*Dogfennel
(Cypressweed)
Fern, Bracken
Garlic, Wild
Goldenrod, Canada
Goldenrod, Missouri

Milkweed, Climbing
Milkweed, Common
Milkweed, Honeyvine
Milkweed,

Western Whorled
Nettle, Stinging
Nightshade, Silverleaf

{White Horsenettle)
Onion, Wild

*Plantain, Broadleaf
*Plantain, Buckhorn
Pokeweed
Ragweed, Western
Redvine
Smariweed, Swamp
Snakeweed, Broom
*Sorrel, Red

(Sheep Sorrel)
Sowthistle
Sowthistle, Perennial
Spurge, Leafy
Sundrop, Halfshrub

(Eveningprimrose)
Thistle, Canada
Toadflax, Dalmatian
Trumpetcreeper

{Buckvine)

Vetch
Waterhemlock
Waterprimrose,

Creeping

Goldenweed, Common *Woodsorrel,

Hawkweed

Horsenettle, Carolina

Ironweed

Knapweed, Black

Knapweed, Russian

Mare’s Tail
(Horseweed)

Common Yellow
Wormwood, Common
Wormwood, Louisiana

*Yankeeweed
Yarrow, Commoen



* Noted perennials may be controlled using BANVEL
Herbicide at rate lower than those recommended
for other listed perennial weeds. (See application
rotes and timing on pages 14, 15, 17,18, 20, 21, 23, 24,
and 25

WOODY
Alder Locust, Black
Ash Maple
Aspen Mesquite
Basswood Oak
Beech Oak, Poison
Birch Olive, Russian
Blackberry Persimmon, Eastern
Blackgum Pine
Cedar Plum, Sand (Wild Plum)
Cherry Poplar
Chinquapin Rabbitbrush
Cottonwood Redcedar, Eastern
Creosotebush Rose, McCartney
Cucumbertree Rose, Multiflora
Dewberry Sagebrush, Fringed
Dogwaced Sassafras
Elm Serviceberry
Grape Spicebush
Hawthorn (Tharnapple)  Spruce
Hemiock Sumac
Hickory Sweetgum
Honeylocust Sycamore
Honeysuckle Tarbush
Hornbeam Wiilow
Huckleberry Witchhazel
Huisache Yaupon
lvy, Poison Yuccao
Kudzu
FIELD, SEED*, AND SILAGE CORN
IMPORTANT

Observe all precautions, mixing and application
instructions on pages 12-13 as well as the following:

* Do not apply BANVEL Herbicide to seed corn
without first verifying with your local seed corn
company (supplier) the Banvel selectivity on your
inbred line. This precaution will help avoid
potential injury of sensitive varieties.

BANVEL is not registered for use on sweet corn and
popcorn.

Direct chemical contact with corn seed must be
avoided. If corn seeds are less than 14 inches below
the surface, delay application until corn has emerged.

Up to 2 applications of BANVEL Herbicide may be
made during a growing season. Do not exceed a total
of 12 pints of BANVEL Herbicide per treated acre per
crop year. Allow two weeks between applications of
BANVEL Herbicide. See appropriate section for rate
information. For combination options or sequential
treatments, refer to appropriate section.

Applications of BANVEL Herbicide to corn during
periods of rapid growth may result in temporary
leaning. Corn will usually become erect within 3to 7
days. Cultivation should be delayed until after corn is
growing normally to avoid breakage.

Do not use adjuvants containing penetrants such as
petroleum and crop oils after crop emergence.

Prior to the ensilage (milk] stage of the crop, do not
harvest or graze corn for dairy or beef feed.

Use coarse sprays to avoid potential herbicide drift.
Select nozzles which ore designed to produce
minimal amounts of fine spray particles such as
raindrops, LP flat fans or large eapacity flood nozzles
such as D10, TK10 or greater capacity tips. Keep the
sproy pressure at or below 20 psi and the spray
volume at or above 20 gpa, unless otherwise required
by the manufacturer of drift-reducing nozzles. An
agriculturaily approved drift conirol agent may be
added to further reduce the potential for drifi.

Several synthetic pyrethroid insecticides are labeled
for tankmix applications of BANVEL. Refer to their
label for specific recommendations.

WEEDS CONTROLLED

BANVEL Herbicide will control many ANNUAL
broadleaf weeds or give growth suppression of many
PERENNIAL broadleaf weeds commonly found in
corn. (Refer to the GENERAL WEED LIST on pages
13-14)

For best performance, make application when weeds
have emerged and are actively growing.

Preemergence control of cocklebur, velvetleaf, and
limsonweed may be reduced if conditions such as low
temperature or lack of soil moisture cause delayed or
deep germination of weeds.

Adding an agriculturally approved surfactant to
BANVEL Herbicide will improve wild mustard,
common sunflower, or velvelleaf control when weeds
are over 5 inches tall or growing under drought stress
at time of application. Tank mixing BANVEL
Herbicide plus 2,4-D will improve control from a late
postemergence application, but 2,4-D may cause
brittleness to corn. Refer to tank mix freatments on
pages 15-16.

PREPLANT/PREEMERGENCE IN NO
TILLAGE CORN

Applications of BANVEL Herbicide may be made
before, during, or after planting to emerged and
actively growing broadleaf weeds. Apply BANVEL
Herbicide at 1 pint per treated acre on medium or fine
textured soils containing 2% or greater organic
matter. This rate also applies to soils containing
greater than 8% organic matter. Use % pint per
treated acre on coarse textured soils (sand, sandy
loam, and loamy sand).

When planting into a legume sod (e.g., alfalfa or
clover), apply BANVEL Herbicide after 4-4 inches of
regrowth has occurred.

PREEMERGENCE IN CONVENTIONAL OR
REDUCED TILLAGE CORN

BANVEL Herbicide may be applied after planting and
prior to corn emergence. Application at 1 pint per
treated acre may be made to medium or fine textured
s0ils which contain 2% or greater organic matter. DO
NOT apply to coarse textured soils.

o
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Preemergence application of BANVEL Herbicide
does not require mechanical incorporation to
become active. A shallow mechanical incorporation
is recommended if application is not followed by
adequate rainfall or sprinkler irrigation. Avoidftillage
equipment (e.g., drags, harrows) which concentrate
treated soil over seed furrow.

EARLY POSTEMERGENCE
(ALL TILLAGE SYSTEMS)
(Spike to 5th true leaf stage)

BANVEL Herbicide at 1 pint per treated acre may be
applied during the period from corn emergence
through the 5th true leaf stage or 8 inches tall,
whichever comes first. Reduce the rate to 2 pint per
treated acre if the crop is beyond the 8 inch stage or
growing on coarse textured soils (sand, sandy loam,
loamy sand).

LATE POSTEMERGENCE
(ALL TILLAGE SYSTEMS)
(8" to 36" tall corn)

Application of BANVEL Herbicide at 2 pint per
treated acre may be made from 8 to 36 inch tall corn
or 15 days before fassel emergence, whichever
comes first.

Make directed spray application when: (1) corn
leaves prevent proper spray coverage; (2) sensitive
crops are growing nearby; (3) tank mixing with 2,4-D;
or {4) surfactants are added to the spray mixture.

DO NOT apply BANVEL Herbicide when soybeans
are growing nearby if any of these conditions exist:

- corn is more than 24 inches tall

- soybeans are more than 10 inches tall

- soybeans have begun to bloom

OVERLAY (SEQUENTIAL) TREATMENTS

BANVEL Herbicide may be applied to ground
previously treated with one or more of the following
herbicides.

atrazine Gramoxone®
Bexton®/Ramrod (paraquat)
(propachior) Lasso® (alachor)
Bicep® Marksman®
Bladex® (cyanazine) Princep® (simazine)
Bronco® Prowl® (pendimethalin)
Dual® {metolachlor) Roundup® (glyphosate
Eradicane® (EPTC) Sutan + ®/Genate®
Extrazine® (butylate)

READ AND FOLLOW LABEL DIRECTIONS FOR
EACH OF THE ABOVE PRODUCTS. .

TANK MIX TREATMENTS FOR CORN

BANVEL Herbicide may be tank mixed with one or more of the following herbicides for control of grasses or
additional broadleaf weeds. Read and foilow the label of each tank mix product used for precautionary
statement, directions for use, rates and fimings, and other restrictions.

RATES AND TIMINGS
LATE
PREPLANT/ PREEMERGENT EARLYPQOST-  POSTEMER-
PREEMERGENT (CONVENTIONAL EMERGENT GENT (ALL
BANVEL (NOTILLAGE ORREDUCED (ALLTILLAGE  TILLAGESYS- ADDITIONAL
PLUS CORN) TILLAGE CORN} SYSTEMS) TEMS) DIRECTIONS
Application may
Atrazine 1Va-dibs. ai/A  1%-4lbs.ai/A 1Va-4 lbs.ai/A  1Va-4|bs.ai/A  bemadebefore
grasses are
1% inchestall.
Application may
BLADEX* 1Vs-41bs. ai/A  1Va-41bs. ai/A 1%-21bs, ai/A - be made before
(use the BOW, grassesare 12
F0DF formula- inches tall, and
tions only.) before cornis
beyond the 4 true
leof stage.
Application may
DUAL:® - 1'4-3Ibs. ai/A 14-3 Ibs. ai/A - be made after
(use only on fine planting and until
ormedium

textured soils
with2 %% or
greater organic
matter)

grasses reach the
2 leaf stage and
before cornis
greaterthan 3
inches tall.




RATES AND TIMINGS

BANVEL®
PLUS

PREPLANT/
PREEMERGENT
(NOTILLAGE
CORN)})

PREEMERGENT

(CONVENTIONAL

ORREDUCED
TILLAGE CORN)

EARLY POST-
EMERGENT
(ALL TILLAGE
SYSTEMS)

LATE
POSTEMER-
GENT (ALL
TILLAGESYS-
TEMS)

ADDITIONAL
DIRECTIONS

LASSO®

1V2-4 lbs. ai/A
(use only onfine
textured soils
greaterthan
2'/2% organic
matter)

1V4-4 |bs. ai/A
(use only onfine
textured soils
with greater
than 2'2% or-
ganic matter)

114-4 Ibs. ai/A

Application may
be made before
grasses reach the
2 leaf stage and
before cornis
greater than 3
inches tall.

PARAQUAT

Va-11b.ai/A

Vs-1lbai/A

Application may
be made to
emerged weeds
but priorto corn
emergence.

PRINCEP»

2.0-3.0Ibs.ai/A

2.0-3.0Ibs. ai/A

Application may
be made priortc
weed and corn
emergence.

PROWL?

1.0-2.01bs. ai/A

Application may
be made immed-
iately after
planting but
prior to weed
and corn
emergence

ROUNDUP®

1.0-3.0lbs. ai/A

1.0-3.0 Ibs. ai/A

Application may
be madeto
emerged weeds
but priorto
corn emergence.

2,4-D

Va-'21bs. ai/A

Va-'21bs. ai/A

Notrecom-
mended

1/81b. ai/A

Drop pipes areto
be used when
cornreachesthe
8" growth
stage. Keeping
the spray off the
corn leaves and
out of the whorl
will reduce the
likelihood of
crop injury and
improve spray
coverage of
weed foilage.




GRAIN SORGHUM (Milo)
IMPORTANT

Observe all precautions on pages 11-12, including the
reference to crops growing under stress.

Read and follow mixing and application instructions
on page 12.

Applications of BANVEL Herbicide to sorghum
during periods of rapid growth may result in
temporary leaning of plants or rolling of leaves.
These effects are usually outgrown within 10 to 14
days.

Do not graze or feed treated sorghum forage or
silage prior to mature grain stage.

Do not apply BANVEL Herbicide to sorghum grown
for seed production.

Make no more than one application per growing
season.

Delay harvest until 30 days after treatment.

WEEDS CONTROLLED

BANMNVEL Herbicide, when applied ot the recommend-
ed rate for grain sorghum, will control many actively
growing ANNUAL broadleaf weeds and will reduce
competition from established PERENNIAL broadleaf
weeds as well as control their seedlings. (Refer to
GENERAL WEED LIST on pages 13-14.)

RATES AND TIMINGS

BANVEL Herbicide may be applied to emerged and
actively growing weeds at least 15 days prior to
planting. Postemergence application of BANVEL
Herbicide must be made cfter sorghum is in the 3 leaf
stage but before sorghum is 15 inches tall. For best
performance, make applications when sorghum is in
the 3-5 leaf stage and weeds are smail (less than 3
inches tall). Use drop pipes (drop nozzles) if crop is
taller than 8 inches. Keeping the spray off the
sorghum leaves and out of the whorl will reduce the
likelihood of crop injury ond improve spray coverage
of weed foliage. _

BROADCAST RATE PER TREATED ACRE:

T4 pint (Ve Ib, a.i.)

TANK MIX TREATMENT

BANVEL plus Atrazine

For improved control of emerged, actively growing
broadleat weeds including triazine resistant species
and added supression of perennial broadleaf weeds,
tank mix %2 pint BANVEL Herbicide with 0.5 to 1.25
Ibs. a.i. atrazine per treated acre. For control of
grasses {less than 1.5 inches tall), tank mix "2 pint
BANVEL Herbicide with 2-3 lbs. a.i. atrazine per
treated acre. For best performance and minimal crop
injury, moke application when sorghum is 3-8" tall
and when broadieaf weeds are small (less than 6
inches tall). The atrazine rate will depend upon soil
texture and length of residual weed conirol desired.

READ AND FOLLOW THE LABEL OF EACH TANK
MIX PRODUCT USED FOR PRECAUTIONARY
STATEMENTS, DIRECTIONS FOR USE, APPLICA-
TION RATES AND TIMINGS AND OTHER
RESTRICTIONS.

OVERLAY (SEQUENTIAL) TREATMENTS

BANVEL Herbicide may be applied to ground
previously treated with one or more of the following
herbicides:

Maximum rate per
treated acre
Herbicide {Ibs. a.i.)
alachlor (Lasso®) 4
(Screen®-treated seed)
atrazine 3
metolachlor (Dual®) 25
(Concep®-treated seed)
propachlor (Ramrod®) 5
propazine (Milogard®) 3.2
PREHARVEST USES

For Use Only in the States
: of Texas and Oklahoma
Application of BANVEL Herbicide may be made any
time after the sorghum has reached the soft dough
stage of development for suppression of weeds. An
agriculturally approved surfactant may be used to
improve performance.

BROADCAST RATE PER TREATED ACRE:
Vo pint (4 lb. a.i.)

SMALL GRAINS
(NOT UNDERSEEDED TO LEGUMES)

IMPORTANT

Observe all precautions on pages 11-12. Read and
follow mixing and application instructions on pages

12-13.

If small grains are grown for pasture only, refer to the
PASTURE, RANGELAND and NON-CROPLAND
section pages 20-21.

Do not graze or harvest for livestock feed prior to
crop maturity.

WEEDS CONTROLLED

BANVEL Herbicide, when applied at recommended
rates, will confroll ANNUAL broodleaf weeds
commonly tound in small grains, such as:
Buckwheat, Wiid Pigweed, Redroot
Chamomile, Corn {Carelessweed)

Cockle, Corn Pigweed, Rough

Cockle, Cow Pigweed, Tumble

Cocklebur, Common Ragweed, Common

Henbit Ragweed, Giant

Knotweed (Buffaloweed)

Kochia . Smartweed, Green

Ladysthumb Smartweed, Pennsylvania

Lambsquarters, Sowthistle, Annual
Common Sunflower, Common

Mallow, Common
Nightshade, Black
Pennycress, Field

(Wild)
Sunflower, Volunteer
Thistle, Russian
Velvetleof

BANVEL Herbicide and BANVEL Herbicide tank
mixes will reduce competition from established
PERENNIAL broadleaf weeds and control their
gg{jl}ings. (Refer to GENERAL WEED LIST on pages



THE SPECIAL USE TANK MIX FOR FALL SEEDED
WHEAT ONLY allows a higher rate of 2,4-D to be
used in combination with BANVEL Herbicide. This
tank mix treatment may be used for improved
performance of difficult-to-control weeds including:

*Fiddleneck (Tarweed)
Garlic, Wild

Gromwell
* Onion, Wild

* Spring applications may not control weeds that
develop in the fall. For fall applications, refer to the
BETWEEN CROPPING APPLICATIONS section,
pages 23,24, and 25.

RATES AND TIMINGS

Application of BANVEL Herbicide may be made
before, during or after planting to emerged and
actively growing weeds. See specific crop for timing
restrictions. For best performance, make application
when weeds are in the 2-3 leaf stage and rosettes are
less than 2 inches across. Use the higher level of listed
rate ranges when treating more mature weeds or
dense vegetative growth. Surfactant should not be
used when applying BANVEL Herbicide alone or ina
tank mix on small grains except when tank mixing with
chlorsulfuron (Glean), metsulfuron (Ally) or Finesse.

FALL SEEDED WHEAT

BANVEL HERBICIDE MUST BE APPLIED TO FALL
SEEDED WHEAT PRIOR TO THE JOINTING STAGE.

BROADCAST RATE PER TREATED ACRE:
Yapint (Valb. a.i)

TANK MIX TREATMENTS
For control of grasses or additional broad|eaf weeds,
BANVEL Herbicide may be tank mixed with the
following herbicides. Read and follow the label of
each tank mix product used for precautionary
statements, directions for use, weeds controlled and
geographic and other restrictions.

BROADCAST RATE PER TREATED ACRE:
Apply V-4 pint (V1e-14 b, a.i.) BANVEL Herbicide
with:

amount product® b, a.i.
2,4-D 2% pint a-Yn
MCPA o-¥4 pint Va-Y
bromoxynil
(Braminal ME4, 2-Ya pint -4
Buctril) 1-1'%% pint \a-34
bromoxynil + MCPA
(Bronate, 1 pint Va+ Va
Brominal Plus) 1 pint Va+Va
metsulfuron (Ally2)*+** 0 wi.oz. 0.0038
metribuzin
Sencor® 75 DF*™, Lexane® DF ™) Ve 1b. Va-Y4
Sencor®4**, Lexone® 4) Va-la pint a-Va
Lexone® 50WP) Y4-141b, Ye-l4
chlarsuifuron**~
{Glean® 75 DF) Ya-Tawl oz,  0.008-0.024
diuron {Karmex® 80WP) 42-2 lbs. #5135
terbutryn (Igran® 80W) 1'42-2% bs. 1425
Finesse®**** 0.3-0.5wt.cz. -

*  Based on 4 pounds per gallon formulations of

MCPA and 2,4-D.

Application may be made after fall seeded
wheat has started to grow and has a well
established secondary root system or s
beginning to tiller, but prior to the jointing stage.
When making tank mix applications with Glean,
add a surfoctant of at least 80% active
ingredient at the rate of 1-2 quarts/100 gallons

L2
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of spray or not more than '4-2% by volume. Use
the higher rate of surfactant when using the
lower rate ranges of the tank mix and/or when
treating more mature weeds or dense vegelative
growith.

**** Use 0.25% surfactant per treated acre for
improved control of broadlecf weeds.

SPECIAL USE TANK MIX FOR

FALL SEEDEDWHEAT ONLY

BANVEL Vapint 81k, a.i.
plus plus plus

2,4-Damine  1to2pints ‘2101 lb. a.i.
or or or

2,4-D ester 1to 14 pints Yato¥aib. a.i.

Note: Do not use unless possible crop injury will be
acceptable.

SPRING SEEDED WHEAT

BANVEL HERBICIDE MUST BE APPLIED BEFORE
SPRING SEEDED WHEAT EXCEEDS THE 5 LEAF
STAGE,

BROADCAST RATE PER TREATED ACRE:
Vapint (V2 1b. a.i.)

TANK MIX TREATMENTS

For control of additional broadleaf weeds, BANVEL
Herbicide may be tank mixed with the foilowing
herbicides. Read and follow the label of each tank
mix product used for precautionary statements,
directions for use, weeds controlled and geographic
and other restrictions,

BROADCAST RATE PER TREATED ACRE:
Apply "&-Y pint (1s-14 |b. a.i.) BANVEL Herbicide

with:

Herbicide amount product®  |b. a.i.
2,4-D Vo-%s pint Va3
MCPA 2-%4 pint Va-a
bromoxynil

{Brominal, Vo-¥ pint V-3

Buctril) 1-12pint s-3a
chlorsulfuron**

(Glean®75DF) Ve-awt, 0z.  0.008-0.024
Finesse®*** 0.3-0.5wt.oz. -
metsulfuron (Ally®)*** Thowt. oz. 0.0038

* Based on 4 pounds per galion formulations of

MCPA and 2,4-D.

When making tank mix applications with Glean,
add a surfactant of at least 80% active ingredient
at the rate of 1-2 quarts per 100 gallons of spray
or not more than 1-%% by volume. Use the
higher rate of surfactant when using the lower
rate ranges of the tank mix and/or when treating
more mature weeds or dense vegetative growth.
“** Use 0.25% surfactant per treated acre for

improved control of broadieaf weeds.

FALL SEEDED BARLEY

BANVEL HERBICIDE MUST BE APPLIED TO FALL
SEEDED BARLEY PRIOR TO THE JOINTING STAGE.

*%
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Note: For fall barley varieties that are seeded during
the winter months or later, follow the rates and timings

given for Spring Seeded Barley.

BROADCAST RATE PER TREATED ACRE:

Vapint (V& Ib. a.i.) |
TANK MIX TREATMENTS

For contro! of additional brocdlecf weeds, BAN\{EL
Herbicide may be tank mixed with the following
herbicides. Read and follow fhe.lcbel of each tank
mix produd vsed for precautionary sta’remenf_s,
directions for use, weeds controlled and geographic
and other restrictions.
ST RATE PER TREATED ACRE:

JE.I;S??/SC-‘AA pint (Y16-8 [b. a.i.) BANVEL Herbicide
with:

Herbicide amount product* 1b.q.i.
24D 4 pint Ya
MCPA lo-Fapint 14-34
chiorsulfuron**

(Glean® 75 DF) Ve-l2wt.0oz.  (.008-0.024
metsulfuron {Ally®)*** Viowt. oz, 0.0038
metribuzin

Sencord V2-1 pint Va-1/2

Sencor75DF 45-24 pound Ya-la

Based on 4 pounds per gallon formulations of
MCPA and 2,4-D.

When making tank mix applications with Glean,
add a surfactant of at least 80% active ingredient
at the rate of 1-2 quarts/100 gallons of spray or
not more than Y4-12% by volume. Use the highest
rate of surfactant when using the lower rate
ranges of the tank mix and/or when treating more
mature weeds or dense vegetative growth.

Use 0.25% surfactant per treated acre for

_improved control of broadleaf weeds.

SPRING SEEDED BARLEY

BANVEL HERBICIDE MUST BE APPLIED BEFQORE

SPRING SEEDED BARLEY EXCEEDS THE 3 LEAF
STAGE.

BROADCAST RATE PER TREATED ACRE:
Y16 pint (Y52 |b. a.i.)

TANK MiIX TREATMENTS
For control of additional broadleaf weeds, BANVEL
Herbicide may be tank mixed with the following
herbicides. Read and follow the fabel of each tank
mix product ysed for precautionary statements,

directions for vse, weeds controlled and geographic
and other restrictions.

x %k

BROADCAST RATE PER TREATED ACRE:
Apply Y8-%s pint (Y1¢-%2 |b. a.i.) BANVEL Herbicide
with:

Herhicide product amount*  Ib. a.i. 3
MCPA Y2 pint Va "’
metribuzin

Sencor 4 2 pint Va

Sencor 75DF Y4 pound Va
chlorsulfuron**

(Glean® 75DF) Ve-Yowt. 0z.  0.008-0.024
metsulfuron (Ally®)**= Nowt. oz. 0.0038

*®

Based on 4 pounds per gallon formulations of
MCPA,

When making tank mix applications with Glean,
add a surfactant of af least 80% active ingredient
at the rate of 1-2 quarts/100 gallons of spray or
not more than Y-'%2% by volume. Use the highest
rate of surfactant when using the lower rate
ranges of the tank mix and/or when treating more
mature weeds or dense vegetative growth.

Use 0.25% surfactant for improved control of
broadleaf weeds.

FALL AND SPRING SEEDED OATS
BANVEL HERBICIDE MUST BE APPLIED BEFORE
SPRING SEEDED OATS EXCEED THE 5 LEAF STAGE.
APPLICATIONS TO FALL SEEDED OATS MUST BE
MADE PRIOR TO THE JOINTING STAGE.

BROADCAST RATE PER TREATED ACRE:
Va pint (& b, a.i.)

TANK MIX TREATMENTS

For control of additional broadleaf weeds, BANVEL
Herbicide may be tank mixed with the following
herbicides. Read and follow the labe! of each tank
mix product used for precautionary statements,
directions for use, weeds controlled and geographic
and other restrictions,

BROADCAST RATE PER TREATED ACRE:
Apply Y&-Y pint (Vie-1 b, a.i.) BANVEL Herbicide

with:

L3
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amount
Herbicide product* ib. a.i,
MCPA 4-%4 pint 14-38

*Based on 4 pounds per gallon formulations of
MCPA,

SUGARCANE
IMPORTANT

Observe all precautions on pages 11-12. Read and

Follow mixing and application instructions on pages
12413

Consult your local or state autherities for possible
application restrictions, especially concerning aerial
applications and advice concerning special local use
situations.




WEEDS CONTROLLED
BANVEL Herbicide, when applied at recommended
rates, will control many ANNUAL, BIENNIAL and
PERENNIAL broadleaf weeds commonly found in
sugarcane. {Refer to GENERAL WEED LIST on pages
13-14.)

RATES AND TIMINGS

Application of BANVEL Herbicide may be made any
time after weeds have emerged and are actively
growing but before the close-in stage of sugarcane.
Application rates and timings of BANVEL Herbicide
are given below. Use the higher level of listed rate
ranges when treating dense vegetative growth.

Broadcast rate per

treated acre

Woeed Stage product
& Type - amount Ibs.q.i.
Annual

Small, actively growing 2-1 ot Vil

Established weed growth 1.1V pts, A
Biennial 1-2 pts. Va-1
Perennigl

Noted(*pg 3&4) Perennials 2-4 pts. 1.2

Other Perennials 4-6 pis. 2-31

tApplication made over the top of actively growing
sugarcane may result in crop injury.

When possible, direct the spray benecth the
sugarcane canopy in order to minimize the likelihood
of crop injury. The use of directed sprays will also aid
in maximizing spray coverage of weed foliage.

Retreatments may be made as needed, however, do
not exceed a fotal of 6 pints (3 Ibs. a.i.) of BANVEL
Herbicide per treated acre during a growing season.

TANK MIX TREATMENTS

BANVEL Herbicide may be tank mixed with one or
more of the following herbicides for control of
grasses or additional broadleaf weeds. Read and
follow the label of each tank mix product used for
precautionary statements, directions for use, rotes
and timings, weeds controlled, geographic and other
restrictions.

Rates per
treated acre

Herbicide {Ibs. a.i.)
ametryn {Evik®) 5t0 8
asulam (Asulox®) 2t03'4
atrazine ¥stod
dalapon (Dalapon®) 32t0 82
2,4-D lhto 3*

* Application of BANVEL Herbicide plus 2,4-D tank
mix ot the higher listed rate ranges may result in
crop injury.

PASTURE, RANGELAND
AND NON-CROPLAND AREAS

BANVEL Herbicide is recommended for use on
pasture rangeland, general farmstead weed and
brush control and for use on non-cropland areas

such as fence rows, roadways, rights-of-way (utility,
railroad, highway, pipeline), non-selective forest
brush control {including site preparation), wasteland
and other non-cropland areas.

IMPORTANT

Observe all precautions on pages 11-12. Read and
follow mixing and application instructions on pages
12-13.

BANVEL Herbicide uses described in this section also
pertain to small grains such as barley, oats, rye or
wheat grown for pasture use only.

NEWLY SEEDED AREAS, including small grains such
as barley, oots, rye or wheat grown for pasture, may
be severely injured if rates of BANVEL Herbicide are
applied in excess of those listed for control of
ANNUAL weeds.

ESTABLISHED GRASS CROPS growing under stress
can exhibit various injury symptoms that may be more
pronounced if herbicides are applied. Furthermore,
rates of BANVEL Herbicide in excess of 2 quarts (2
Ibs. a.i.} per treated acre may cause temporary injury
to many grass species.

Bentgrass, carpetgross, buffalograss and St
Augustine grass may be injured at rates exceeding 1
pint BANVEL Herbicide ("2 |b. a.i.) per treated acre.
Usually colanial bentgrasses are more tolerant than
creeping types. Velvetgrasses are most easily injured.
Treatments will kill or injure alfalfa, clovers,
lespedeza, wild winter peas, vetch and other
legumes.

REMOVE MEAT ANIMALS FROM TREATED AREAS
30 DAYS PRIOR TQ SLAUGHTER.

THERE IS NO WAITING PERIOD BETWEEN
TREATMENT AND GRAZING FOR NON-LAC-
TATING ANIMALS.

TIMING RESTRICTIONS FOR LACTATING
"~ DAIRY ANIMALS FOLLOWING

TREATMENT
BANVEL Herbicide Days Before Days Before
Rate par Treated Acre Grazing Hay Harvest
Upte 1 pint (21b. a.i) 7 days 37 days
Upto 1 quart(1 Ib.a.i) 21 days 51 days
Upto 2 quarts {2 Ibs. a.i.) 40 days 70days
Upte8quarts (81bs. a.i) 40 days 90 doys

Note: Observe all precautions and restrictions on
labels of products used in tank mixtures.

MIXING AND APPLICATION

BANVEL Herbicide can be applied using water, oil in
water emulsions (including invert systems), or
sprayable fluid fertilizer as o carrier. A COM-

PATIBILITY TEST (pages 12-13 of this booklet) should be
made prior to tank mixing.

To prepare oil in water emulsions, half-fill spray tank
with waler plus appropriate amount of herbicide.
With continuous agitation, slowly add a premix of oil
(such as diesel oil or fuel oil) plus a suitable emulsifier

]
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to spray fank. Complete filling of spray tank with
water. Maintain vigorous agitation during spray
operation to prevent oil and water from forming

separate layers.

BANVEL Herbicide may be applied brgudcost using
either ground or cerial application equipment. When
using ground equipment, apply 5 to 600 gallons of
diluted spray per treated acre. Volume of spray
applied will depend on the height, density, and type of
weeds or brush being ireated and on the type of
equipment being used. When using aerial equipment
apply 3 to 40 gallons of diluted spray per treated
acre.

BANVEL Herbicide may be applied to individual
clumps or small areas (SPOT TREATMENT) of
undesirable vegetation using handgun or similar
types of application equipment. Apply diluted sprays
to allow complete wetting (up to run-off] of foliage
and stems.

ACCUTROL® Herbicide adjuvant or other spray
additives (emulsifiers, surfactants, wetting agents,
drift control agents, or penetrants) may be used for
welting, penetration, or drift conirol. Spray additives
must be agriculturally approved when used in pasture
applications. If spray additives are used, read and
follow all use recommendations and precautions on
product label.

WEEDS CONTROLLED
BANVEL Herbicide, when applied at recommended
rates, will give controf of many ANNUAL, BIENNIAL,
and PERENNIAL broadleaf weeds, and many
WOODY brush and vine species commonly found in
pasture, rangelond and non-cropland areas. (Refer
to GENERAL WEED LIST on pages 13-14.) Noted (*)
PERENNIAL weeds may be controlled with fower
rates of either BANVEL Herbicide or BANVEL
Eeirbicide plus 2,4-D. See RATES AND TIMINGS
elow.

RATES AND TIMINGS

Application rates and timing of BANVEL Herbicide
are given below. Use the higher level of listed rate
ranges when freating dense or tall vegetative growth.

Broadcast rate per
treated acre

Weed Stage product
& Type amount lbs. a.i.
Annual

Smali, actively growing

Established weed growth
1Biennial

Rosetie diameter

Y2-1pt. Ya-'2
1-1'apts, &%

Lessthan 3 inches T2-1 pt. Va'a
Jinches ormore 1-2 pts. Ya-1
Bolting 2-3pts. 1-1%
Perennial
Suppression ortop growth control %1 qt. 2-1
Notied (*) Perennials 1-2qts. 1-2
Other perennials 2-4 gts. 2-4
Dense stands 4-6qgts. 4-6
Woody Brush & Vines
Foliage Suppression %-1 qt. -1
Stems 1.2 gts. 1.2
Stems and Stem Sprouts o-1gal. 2-4
Stems and Root Sprouts 1-2gals.  4-8

tFor best performance, make application when
BIENNIAL WEEDS are in the rosette stace.

Retreatments may be made as needed; however, do
not exceed a total of 2 gallons (8 Ibs. a.i.) of BANVEL
Herbicide per treated acre during a growing season.

TANK MIX TREATMENTS

READ AND FOLLOW THE LABEL OF EACH TANK
MIX PRODUCT USED FOR PRECAUTIONARY
STATEMENTS, DIRECTIONS FOR USE, APPLIC-
ATION RATES AND OTHER RESTRICTIONS.
BANVEL Herbicide may be tank mixed with one or
more of the following herbicides for control of
grasses, additional broadleaf weeds, and woody
brush and vines.

Rates per treated
Herbicide ocre (lbs. a.i.}
Pasture, rangelond, and non-cropland use:
atrazine Yato 2
divron (Karmex?®) 41048
glyphosate (Roundup®} Yato 3%
simazine (Princep®) 5to 40
poraquat Yotol
Iriclopyr (Garion®) Yito 9
24-D Vato b
Rangelond and nan-cropland use only:
picloram (Terdon®) Vato3
24,5-T Vato b
Non-cropland use only:
amitrole 2t08
atratol (Atratol®) 4%t0 40
bremacil (Hyvar®) 141024
daolapon {Dalapon®) 4Yato 12%

diquat 2
fosamine ammonium {Krenite®) éto12
hexazinone (Velpor®} 2t012
MSMA 2
prometon (Pramitol®) 10t0 60
sulfometuron methyl (Oust™) 0.14100.56
tebuthivron {Spike®) . - Tto14
2,4-DP (Weedone®) Yato 11
Due to the variations that may occur in formulated
products and specific use ingredients (e.g. water
supplies), a COMPATIBILITY TEST as described on
pages 1213 is recommended prior to actual tank
mixing.
CUT SURFACE TREE TREATMENTS

BANVEL Herbicide may be applied as a cut surface
ireatment for control of unwanted trees and
prevention of sprouts of cut trees. A mix of 1 part
BANVEL Herbicide with T to 3 parts water should be
used in application. Use the lower dilution when
treating difficult-to-control species.

+ FRILL OR GIRDLE TREATMENTS*: Make a
continuous cut or a series of overlapping cuts using an
axe to girdle tree trunk. Spray or paint cut surface with
the BANVEL Herbicide/water mix.

« STUMP TREATMENTS: Spray or paint freshly cut
surface with the BANVEL Herbicide/water mix. The
area adjacent to the bark should be thoroughly wet.

* Note: For more rapid foliar effects, 2,4-D may be
added to the BANVEL Herbicide/water mix.

DORMANT APPLICATIONS
FOR CONTROL OF
MULTIFLORA ROSE

BANVEL Herbicide can be applied when plants are
dormant as an undiluted SPOT-CONCENTRATE
directly to the soil or as a LO-OIL BASAL BARK
treatment using an oil-water emulsion solution.



MIXING AND APPLICATION

SPOT-CONCENTRATE applications of BANVEL
Herbicide should be applied directly to the soil as
close as possible to the root crown but within 6-8
inches of the crown. On sloping terrain, application
should be made to the uphill side of the crown. Do not
make application when snow or water prevents
applying BANVEL Herbicide directly to the soil.

LO-OIL BASAL BARK applications of BANVEL
Herbicide should be applied to the basal stem region
from the ground line up to a height of 12-18 inches.
Spray until runoff, with special emphasis on covering
the root crown. For best results, make application
when plants are dormant. Do not make application
after bud break or when plants are showing signs of
active growth. Do not make application when snow or
water prevents applying BANVEL Herbicide to the
ground line.

Note: To prepare oil-in-water emulsions, haif fill
spray tank with water plus appropriate amount of
herbicide. With continuous agitation, slowly add a
premix of oil plus a suitable emuisifier to the spray
tank. Complete filling of spray tank with water.
Maintain vigorous agitation during spray operation
to prevent oil and water from forming separate
layers.

RATES AND TIMINGS

Application rates of BANVEL Herbicide are given
below:

SPOT CONCENTRATE TREATMENT

Canopy diameter BANVEL Herbicide
(feet) (ounces)
5 a
10 1
15 2Va

Do not exceed a total of 2 gallons (8 lbs. a.i.} of
BANVEL Herbicide per acre per year.,

LO-OIL BASAL BARK TREATMENT

Mix the appropriate amount of BANVEL Herbicide
with the appropriate amount of water, emulsifier and
No. 2 diesel fuel to obtain the volume of spray
desired. See table below. Refer to MIXING and
APPLICATION section before mixing.Do not exceed
30 gallons of spray solution per acre per year.

Qunces
Volume of

spray solution No.2
desired BANVEL Diesel

(gal.} Water Emulsifier Herbicide Fuel

1 100° (3qts.) % 8 20

2 200 {6 qts.) 1 16 40

5 500(3.75gals.} 2% 40 100

10 1000 (7.5gals.) 5 80 200

*Conversion: 100 ounces =3 quarts

CONSERVATION RESERVE PROGRAM
(CRP) ACRES

IMPORTANT

Before using this product, read and carefully observe
all applicable directions, restrictions, and precau-
tionary statements on the EPA-registered container
label and the BANVEL Herbicide %irecﬁons for Use
booklet (especially pages 4-5 and 14-21) attached to
the container.

Newly Seeded Areas - seedling grasses or small
grains such as barley, oats, rye, wheat, or other grass
species grown as a cover crop may be severely in-
jured if rates of BANVEL Herbicide are applied in
excess of those listed for control of ANNUAL weeds.
Do not apply BANVEL Herbicide to seedling grasses
until grasses exceed the three-leaf stage of growth.

Established grass stands growing under stress can
exhibit various injury symptoms that may be more
pronounced if herbicides are opplied. Bentgrass,
carpetgrass, smooth brome, buffalograss and
St. Augustine grass may be injured at rates exceeding
1 pint of BANVEL Herbicide {0.5 |b a.i.) per treated
acre. Depending on the rate used, treatment with
BANVEL Herbicide will injure or kill alfalfa, clovers,
lespedeza, wild winter peas, veich or other legumes.

MIXING AND APPLICATION

BANVEL Herbicide can be applied using water, oil
in water emulsions (including invert systems), or
sprayable fluid fertilizer as a carrier A
COMPATIBILITY  TEST (page 9 of the BANVEL
Herbicide Booklet) should be made prior to tank
mixing. .

To prepare oil in water emulsions, half-fill the spray
tank with water plus the appropriate amount of
herbicide. With continuous agitation, slowly add a
premix of oil {such as diesel ail or fuel oil) plus a
suitable emulsifier to the spray tank. Complete filling
of spray tank with water. Maintain vigorous agitation
during spray operation to prevent oil and water from
forming separate layers.

BANVEL Herbicide may be applied broadcast using
either ground or aerial equipment. When using
ground equipment, opply 5-50 gallons of diluted
spray per treated acre. The volume.of spray applied
will depend on the height, density, and types of weeds
being treated and the fype of equipment being used.
When using aerial equipment, apply 3-10 gallons of
diluted spray per treated acre.

BANVEL Herbicide may be applied to individual
clumps or small areas {(SPOT TREATMENT) of weeds
using a handgun or similar application equipment.
Apply diluted sprays to allow complete wetting {up to
runoff) of foliage and stems.

Agriculturally approved “drifi-reducing additives or
surfactants may be used. If spray additives are used,
read and follow all use recommendations and
precautions on product label. Do not use adjuvants
containing penetrants such as petroleum and crop
oils after cover crop emergence.
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DIRECTIONS FOR USE

BANVEL Herbicide, when applied at recommended
rates, will control many annual and biennial weeds
and provide top growth control of many perennial
weeds. Many of the key broadleaf weed species
controlled or suppressed (perennials) are listed
below.

For perennial broadleaf suppression in established
grass or in the fallow (stubble) or cover crop period
prior to seeding a grass crop, apply 1 quart (1 b a.i)
of BANVEL Herbicide per treated acre. Established
grass is defined as: Grass that is treated the season
after planting.

ANNUAL WEEDS CONTROLLED
Buckwheat, Wild Pigweed, Rough
Chamomile, Corn Pigweed, Tumble
Cockle, Corn Ragweed, Common
Cockle, Cow Ragweed, Giant
Cocklebur, Common (Buffaloweed)

Henbit Smartweed, Green
Knotweed Smartweed, Pennsylvania
Kochia Sowthistle, Annual
Ladysthumb Sunflower, Common

{Wild)
Sunflower, Volunteer
Thistle, Russian
Velvetleaf

Lambsquarters, Common
Mallow, Common
Nightshade, Black
Pennycress, Field
Pigweed, Redroot

BIENNIAL WEEDS CONTROLLED

Knapweed, Diffuse
Knapweed, Spotted
Starthistle, Yellow

Thistle, Bull
Thistle, Musk
Thistle, Plumeless

Sweetclover

PERENNIALS
(SUPPRESSION ORTOP GROWTH CONTROL)
Alfalfa (Volunteer) Garlic, Wild
Artichoke, Jerusalem Horsenettle, Carolina
Bindweed, Field Knapweed, Russian

Bindweed, Hedge Nightshade, Silverleaf
Blueweed, Texas Redvine
Bursage Smartweed, Swamp
(Bur Ragweed) Spurge, Leafy
(Povertyweed) Sowthistle, Perennial
(Lakeweed) Thistle, Canada
Dandelion, Common Trumpetcreeper
Dock, Curly {Buckvine)
Dogbane, Hemp
RATES AND TIMING

Application rates and timing of BANVEL Herbicide
treatment are given below. Use the higher rate of the
rate range when vegetation is either dense or tall, or
when weeds are growing under stressed conditions
such as drought or cool temperature,

The addition of an agriculturally approved surfactant
will improve weﬂin? and coverage of weed foliage
and improve control of drought stressed weeds.

Broadcast rate per
treated acre
Amount of
Formulated :
Weed Type' BANVEL Equivalent
& Stage Herbicide Ibs a.i.
Annuols
Smal actively growing Vato 1 pt. Vaio Vo
Established weed growth 1pt. 2
Biennials?
Rosette diameter
a) less than inches 2to 1 pt. Yato Va
b) 3 inches or greater 1to 2 pts. Yato 1
¢) bolting biennial 210 3 pts. 1o 1%4
Perennials?
Suppression/Control 2to 4 pts. 1to2

' For best results, treat Biennial weeds with BANVEL
Herbicide when they are in the rosette stage of
growth. Retreaiments may be made as needed;
however, DO NOT EXCEED A TOTAL OF 2
QUARTS (2 Ibs a.i.) of BANVEL Herbicide per
treated acre during o growing season.

2 Biennial and Perennial weeds will require follow-up
(sequential) treatments for seedling control and
escapes.

TANK MIX TREATMENTS

Read and follow the label of each tank mix product
vsed for precautionary statements, directions for
use, application rates, and other restrictions.

BANVEL Herbicide may be tank mixed with one or
more of the following herbicides for control of
grasses or additional broadleaf weeds.

Tank Mix Rates Per Treated Acre
Herbicide (Ibs a.i.)
Atrazine* Tato2

chiorsulfuron (Glean 75DF)** 0.008 0 0.024

Glyphosate (Roundup)* Vato2
2,4-D Vato b
metsulfuron (Ally)*** 0.0038
Paraquat* ato ]

»

Preplant application

ok

When making tank mix applications with Glean,
add a surfactont of at least 80 percent octive
ingredient at the rate of 1-2 quarts/100 gallons of
spray or not more than Y - 4 percent by volume.
Use the highest rate of surfactant when using the
lower rate ranges of the tank mix and/or when
treating more mature weeds or dense vegetative
growth.

*** Use 0.25 percent surfactant per treated acre for

improved conirol of broadleaf weeds.

CAUTION

When used as a preplant application for control of
existing weeds, allow 45 days per pint of BANVEL
Herbicide applied per acre before seeding grass
west of the Mississippi River, or 20 days per pint east
of the Mississippi River. Exclude doys when the
ground is frozen. jor lantin



ASPARAGUS

For Use Only in the States of California,
Oregon and Washington

IMPORTANT

Observe all precautions on pages 11-12. Read and

follow mixing and application instructions on pages
13-14.

If spray contacts emerged spears, crooking (twisting)
of some spears may result. If such crooking occurs,
discard affected spears.

Do notharvest prior to 24 hours after treatment.

Make only one application per season.

RATES AND TIMINGS

Apply BANVEL Herbicide to emerged and actively
growing weeds in 40 to 60 gallons of diluted spray per

treated acre immediately after cutting the field, but at

least 24 hours before the next cutting.

Rate Per

Weeds Treated Acre
Mustard, Black

Pigweed, Redroot (carelessweed) nto 1 pt.
Sowthistle, Annual (Va-l2lb.a.i.)
*Thistle, Canada

Thistle, Russian

*Bindweed, Field

Chickweed, Common 1 pt.
Goosefoot, Nettleleaf {2lb.a.i.)
Radish, Wild

Thistle, Milk

BANVEL Herbicide pius 2,4-D herbicide tank mixture
may be used for improved control of noted (*} weeds.
READ AND FOLLOW 2,4-D PRODUCT LABELING
FOR PRECAUTIONARY STATEMENTS, DIRECTIONS

FOR USE, APPLICATION RATES AND TIMINGS,

AND OTHER RESTRICTIONS.

TURFAND LAWNS

Including Golf Course Fairways, Aprons,
Tees and Rough.

IMPORTANT

Observe all precautions on pages 11-12. Read and

follow mixing and application instructions on pages
13-14.

To avoid injury to newly seeded grasses, application
of BANVEL Herbicide should be delayed until after
the second mowing. Furthermore, application rates in
excess of 1 pint (2 1b. a.i.) per treated acre may cause
noticeable stunting or discoloration of sensitive grass
species such as bentgrass, carpetgrass, buffalograss,
and St. Augustine grass.

In areas where roots of sensitive plants extend, do not
apply in excess of Y pint (& Ib. a.i.) of BANVEL
Herbicide per treated acre on coarse textured
(sandy-type) soils, or in excess of 12 pint (V4 Ib. a.i.)
per treated acre on fine textured (clayey-type) soils.

Do not make repeat applications in these areas for 30
days and until previous applications of BANVEL
Herbicide have been activated in the soil by rain or
irrigation.

WEEDS CONTROLLED

BANVEL Herbicide, when applied at recommended
rates, will give control of many ANNUAL, BIENNIAL,
and noted (*} PERENNIAL broadleaf weeds
commonly found in turf. BANVEL Herbicide will also
give growth suppression of many other listed
PERENNIAL broadleaf weeds and WOODY brush
and vine species. {Refer to GENERAL WEED LIST on
pages 13-14.)

MIXING AND APPLICATION

Apply 30 to 200 gallons of diluted spray per treated
acre {3 gts. to 4% gals. per 1,000 5q. ft.), depending on
density or height of weeds treated and on the type of
equipment used.

RATES AND TIMINGS

Use the higher level of listed rate ranges when
treating dense vegetative growth.

BANVEL Herbicide

pintsper |bs.a.i.per teaspoons

Weed Stage treated  treated  per 1000
& Type acre acre sq. ft.
Annual
Small, actively growing -1 4117 1.2
Established weed growth 1-172 "2V 214-3
Bienniat
Rosette diameter
Lessthan3inches a-1 V-l 1-24
3inches ormore 1-2 -1 21a-412
Perennials and Woody
Brush and Vines 1-2 14-1 2\4-4l4

For best performance, apply when weeds are
emerged and actively growing.

Retreatments may be made as needed; however, do
not exceed a total of 2 pints {1 Ib. a.i.) BANVEL
Herbicide per treated acre during a growing season.

TANK MIXTREATMENTS

READ AND FOLLOW THE LABEL OF EACH TANK
MIX PRODUCT USED FOR PRECAUTIONARY
STATEMENTS, DIRECTIONS FOR USE, APPLICA-
TION RATES AND TIMINGS AND OTHER
RESTRICTIONS.

Tank mix treatments of BANVEL Herbicide may be
made with 2,4-D, MCPA, MCPP, or bromoxynil for
control of additional weeds listed on the tank mix pro-
duct label.

Apply s to Y2 pint (V- Ib. a.i.) of BANVEL
Herbicide per treated acre with 2 to 14 |bs. acid
equivalent of 2,4-D, MCPA, or MCPP, or with ¥ to 12
Ib. a.i. of bromoxynil. Use the higher level of the listed
rate ranges when treating established weeds. Repeat
treatments may be made as needed; however, do not
exceed 2 pints (1 Ib. a.i.) of BANVEL Herbicide per
treated acre during the growing season.
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CEI EN EE N I G WD O I &GP B U EE S BE G S S e

GRASS SEED CROPS

Perennial Grasses such as Bermuda grass,
Bluegrass, Lawntype Fescue and Ryegrass

IMPORTANT

Observe oll precautions on pages 11-12. Read and
follow mixing and application instructions on pages
13-14.

Refer to the PASTURE, RANGELAND, AND NON-
CROPLAND IMPORTANT section (pages 20-21) for
possible grazing and feeding restrictions.

Do not use on bentgrass unless possible crop injury
can be tolerated.

RATES AND TIMINGS

Apply 2 to 2 pints {Va-1 Ib. a.i.) of BANVEL Herbicide
in 3 to 40 gallons of diluted spray per treated acre
after weeds have emerged and are actively growing
for control of broadleaf weeds such as:

Alfalfa Cockle, White
*Bindweed, Field Lock, Curly

Catchfly, *Knapweed, Russian

Nightflowering Knotweed
Chamomile, Corn Sorrel, Red
Chickweed, Common {Sheep Sorrel)
Chickweed, Starwort, Little

Mouseear *Thistle, Canada
Clover

*Top growth control only.

Use 12 to 1 pint (Ya-12 |b. a.i.) of BANVEL Herbicide
per treated acre on SEEDLING GRASS after the crop
reaches the 3-5 leaf stage. Up.to 2-pints (1 |b. a.i.) of
BANVEL Herbicide per treated acre may be used on
well-established PERENNIAL grass. DO-NOT APPLY
AFTERTHE GRASS SEED CROP BEGINSTO JOINT.

For control of ANNUAL GRASS WEEDS such as:

Brome, Downy (Cheatgrass)
Brome, Ripgut '
Fescue, Rattail

Apply 210 4 quarts (2-4 |bs. a.i.) of BANVEL Herbicide
per treated acre in the fall or late summer after
harvest and burning of esiablished grass seed crops.
Applications should be made within 3-14 days
following first irrigation and before weeds have more
than 2 leaves. :

BETWEEN CROPPING
APPLICATIONS (BCA)
FOR

BROADLEAFWEED CONTROL
IMPORTANT

Observe all precautions on pages 11-12. Read and

follow mixing and application instructions on pages
13-14.

WEEDS CONTROLLED
BANVEL Herbicide, when applied at the rec-
ommended rates, will control many ANNUAL and
BIENNIAL broadleaf weeds. (Refer to GENERAL
WEED LIST on pages 13-14). In addition, BANVEL Her-
bicide will control the following PERENNIAL broad-
leaf weeds:

*Alfalfa
Artichoke, Jerusalem
Bindweed, Field

*Dogbane, Hemp
Garic, Wild**
Horsenettle, Carclina

Bindweed, Hedge Nightshade, Silverleaf
Blueweed, Texas Redvine
*Bursage Smartweed, Swamp
(Bur Ragweed) *Sowthistle, Perennial
" (Povertyweed) Thistle, Canada**
(Lokeweed) Trumpetcreeper
*Dandelion, Common (Buckvine)
*Dock, Curly

Noted(*) perennials may be controlled using BANVEL
Herbicide at rates lower than those recommended for
other listed perennial weeds. (See RATES AND
TIMINGS, page 24))

** SPECIAL TANK MIX TREATMENTS, page 24, for
specific control program,

RATES AND TIMINGS

Apply BANVEL Herbicide as a broadeast or spot
treatment to emerged and actively growing weeds
after crop harvest ‘and before a killing frost.
Agriculturally approved spray additives, such as
surfactants or oils, may be used to enhance spray
coverage and the herbicide’s penetration of weed
foliage. See ROTATIONAL CROPS for recommended
interval between application and planting to prevent
cropinjury.

For best performance, make application when
ANNUAL weeds are less than & inches tall, when
BIENNIAL weeds are in the rosette stage, and to
PERENNIAL weed regrowth in late summer or fall
following @ mowing or ftillage treatment. Most
effective control of upright perennial broadleaf
weeds, such as Canado thistle and Jerusalem
artichoke, occurs if application is made when the
maijority of weeds is 8 inches or taller. Viney perennial
broadleaf weeds, such as field bindweed and hedge
bindweed, are best controlled when weeds are in or
beyond the full bloom stage.

Aveoid disturbing freated areas for at least 7 days
following application. Treatments may not kill weeds
which develop from seed or underground plant parts,
such as rhizomes or bulblets, after the effective period
for BANVEL Herbicide. For seedling control, a
follow-up program or other cultural practices could
be instituted (refer to pages 14-17 and 19, for corn,
sorghum and wheat in-crop uses of BANVEL
Herbicide).

BANVEL Herbicide per
trected acre

Weed Stage product
& Type amount Ibs. c.i.
Annual V-1 pt. Va-4
Biennial 1-2pts, 41
Perennial

Perennial suppression 1-2pts. 5-1

Noted (*) perennials 2-4 pts. 1-2

Other perennials 4 pts, 2

Retreatments may be made as needed; however, do
not exceed a total of 4 pints (2 Ibs. a.i.) of BANVEL
Herbicide per treated acre during any given fallow
period.




TANK MIXTREATMENTS

BANVEL Herbicide may be tank mixed with one or
more of the following herbicides for control of
grasses or additional broadleaf weeds. Read and
follow the label of each tank mix product used for
precautionary statements, directions for use, rates
and timings, weeds controlled and geographic or
other restrictions. :

Rate per treated acre
Herbicide {lbs.a.i.)
ANNUALWEED CONTROL
atrazine 4103
chlorsulfuron* (Gleen*) 0.016t0 0.024
iT3-"2wt. 0z. product)
cyanazine {Bladex?®) 135t0 3%
glyphosote (Roundup *} Vato 2
metribuzin (Sencor*, Lexone *) BitoYa
paraguat 4tol
2,4-D Vato V4
PERENNIALWEED CONTROL
glyphosate 1to2
2,4-D lto2

*When making tank mix applications with Glean, add
a surfactent of at least 80% active ingredient at the
rate of 1-2 quarts/100 gallons of spray or not more
than Va-2% by volume. Use the highest rate of
surfactant when using the lower rate ranges of the
tank mix and/or when treating mere mature weeas or
dense vegetative growth.

SPECIALTANK MIXTREATMENTS

For suppression of perennial weeds, apply 0.25-0.50
lb. a.i. BANVEL Herbicide with 0.25-0.50 lb. a.i.
Roundup herbcide pertreated acre.

For wild garlic control, apply 1 pint (2 Ib. a.i.)
BANVEL Herbicide with 12 1bs. acid equivalent 2,4-D
low volatile ester per treated acre. Apply when wild
garlicis 4 to 8 inches tall.

For Canada thistie control, use BANVEL Herbicide or
BANVEL Plus Roundup Herbicide tank mix treatments.

Application may be made during fallow pericds for
control of volunteer barley, bulbous bluegrass,
downy brome, |ointed goatgrass, common rye and
volunteer wheat when they are actively growing. Use
1 pint BANVEL Herbicide with 1/2-3/4 |b. Kerb 50W
{0.25-0.38 Ib. a.i.}. Fall seeded wheat may be pianted
9 months or more after application. For best
performance, make application betiween mid-Octo-
ber and mid-December, prior to soil freeze up.

During fallow periods, apply BANVEL Herbicide plus
Landmaster Herbicide to give improved control of
kochia, wild buckwheat, prickly lettuce, field
bindweed and Canada thistle. Use 4-8 fluid ounces of
BANVEL Herbicide plus 40-54 fluid ounces of
Landmaster Herbicide for annual weed control or
8-16 fluid ounces of BANVEL Herbicide plus 40-54
fluid ounces of Landmaster Herbicide for perennial
weed suppression. :

ROTATIONAL CROPS

The following recommendations are based on
BANVEL Herbicide use rates up to 4 pints (2 Ibs. a.i.}
pertreated acre.

CORN and SORGHUM may be planted in the spring
following applications made during the previous year.

SOYBEANS may be planted in the spring following
applications made during the previous year. If less
than 1 inch of rainfall occurs between application and
first killing frast, treated areas should be cultivated to
allow herbicide to come in contact with moist soil.
Cultivation may take place before or immediately
after ground thaw.

Soybean injury may occur if the interval between
application and planting is less than specified. In
areas with greater than 30 inches of rainfall, delay
planting for 30 days per pint of BANVEL Herbicide
per treated acre. In areas with less than 30 inches of
rainfall, delay planting for 45 days per pint of
BANVEL Herbicide per treated acre. Exclude days
when ground is frozen.

WHEAT may be planted in the fall or spring following
applications. Also, spot applications may be made
any time prior to crop emergence if crop injury can be
tolerated in treated areas. Wheat injury may occur if
the interval between application and planting is less
than specified.

East of the Mississippi River, the interval is 20 days per
pint of BANVEL Herbicide per treated acre. Exclude
days when ground is frozen.

West of the Mississippi River, the interval is 45 days per
pint of BANVEL Herbicide per treated acre. Exclude
days when ground is frozen.

Foilowing a normal harvest of corn, sorghum,
soybeans, or wheat, any rotational crop may be
planted. If the interval before harvest is shortened,
such as when cover crops will be plowed under, do
not follow up with the planting of a sensitive crop.

CONTROLOFPERENNIAL BROADLEAF
WEEDS IN CROPLAND
(SPOTAPPLICATION ONLY)

For Use Only in the States of Idaho,
Montana, Nevada, Oregon, Utah,
and Washington.

IMPORTANT
Observe all precautions on pages 11-12. Read and
follow mixing and application instructions on pages
13-14.
Do not treat subirrigated cropland or areas where the
soil remains saturated with water throughout the year.

Make only one application of BANVEL Herbicide per
year.

WEEDS CONTROLLED
BANVEL Herbicide, when applied at recommended
rates, will control many broadleaf weeds including:

Bindweed, Field
Dock, Broadleaf

Knapweed, Russian
Ragwort, Tansy

(Bitterdock) Spurge, Leafy
Dock, Curly Thistle, Canada
Knapweed, Black

RATES AND TIMINGS

BANVEL Herbicide may be applied at any time
following a crop harvest to stubble fallow or other
cropland. Application should be made when weeds
are actively growing and priorto a killing frost.
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Apply 4 to 6 quarts (4-6 |bs. a.i.) of BANVEL Herbicide
per treated acre. Appligcfion may be made up to cne
month prior to the planting of wheat.

Note: Do not use unless injury to wheat or rotated
barley will be acceptable.

Barley, oats, corn, sorghum (milo), annual or
perennial grass crops may be planted into treated
areas one year affer application. Crops grown for
seed (other than perennial grass seed) should not be
planted into treated areas until three years after
application. Do not plant broadleaf crops such os
alfaifa, beans, peas, potatoes, or sugarbeets into
treated areas until two years after application.

In most cases, treatments will not kill perennial weed
seedlings which germinate from seed one or two
years after treatment. Once the effect of the chemical
has been lost, a follow-up program for seedling
control or other cultural practices should be instituted.

WIPER APPLICATION USES
IMPORTANT

Observe all precautions on pages 11-12.

BANVEL Herbicide may be applied through wiper
application equipment to control or suppress octively
growing broadleaf weeds, brush and vines. Use a
solution containing 1 part BANVEL Herbicideto 1 part
water. Do not contact desirable vegetation with
herbicide solution. Wiper application should only be
made to crops (including pastures) and non-cropland
areas described in this label with the exception of
Grain Sorghum (Milo).

24(c) SPECIAL
LOCAL NEED
LABELING

24(c) SLN #50
BANVEL® Herbicide
Annua! Weed Control in Millet (Nebraska)

24(c) SN #61
BANVEL® Herbicide

Preharvest Application in Fall Seeded Wheat
(Oklahoma)

24(c) SLN #66

BANVEL® Herbicide

Preharvest Application in Fall Seeded Wheat
{Kansas)

24(c) SLN #86
BANVEL® Herbicide

For Control of Annual and Perennial
Broadleaf Weeds Such as Field Bindweed in
Between Cropping Applications to Wheat
(Oklahoma)

..................

24(c) SLN #89
BANVEL® Herbicide
For Control of Annual and Perennial

Broadleaof Weeds such as Field Bindweed in
Between Cropping Applications to Wheat
{Texas)

24(c) SLN #90
BANVEL® Herbicide
Wild Buckwheat Control in Fall Seeded
Wheat (Oklohoma)

24(c) SLN #91

BANVEL* Herbicide

Between Cropping Applications (BCA)
BANVEL® Plus Landmaster® Tank Mix for Use
in Fallow Rotated to Wheat (Colorado,
Montana, No. Dakota, So. Dakota and
Wyoming)

2(ee) RECOMMENDATIONS

2(ee) Recommendation #73

BANVEL® Herbicide

Tank Mix With Roundup® Herbicide for
Preplant Applications to Spring Barley and
Spring Wheat (Specific Counties in South
Idaho)

2{ee} Recommendation #88

BANVEL® Herbicide

Between Cropping Applications (BCA)
Banvel® Plus Landmaster® Tank Mix For Use
in Fallow Rotated to Wheat (Montana and
North Dakota)

2(ee) Recommendation #93

BANVEL® Herbicide

Between Cropping Applications (BCA)
BANVEL® Plus Landmaster® Tank Mix For Use
in Fallow Rotated to Wheat (Montana, North
Dakota, Wyoming, Washington, Idaho, Utah
andNebraska) . . . ... ... ... .....



STORAGE AND DISPOSAL
PROHIBITIONS

Do not contaminate water, food or feed by sterage or
disposal.

STORAGE

Store in original container in a well-ventilated area
separately from fertilizer, feed and foodstuffs. Aveoid
cross-contamination with other pesticides. Spillage
or leakage should be contained and absorbed with
clay granules, saowdust, or equivalent material for
disposal.

PESTICIDE DISPOSAL

Triple rinse pesticide from containers and use rinsates
in the pesticide application. Wastes which cannot be
used according to label instructions may be disposed
of on site or at an approved waste disposal facility.

CONTAINER DISPOSAL

Plastic or Metal: After triple rinsing (or equivalent),
offer for recycling or reconditioning, or puncture and
dispose of in a sanitary landfill, or by other
procedures approved by state and focal authorities,
such as burning of plastic containers. if burned, stay
out of smoke.

SP-341

LIMITED WARRANTY AND LIABILITY

NOTICE: Read this Limited Warranty and Liobiiity before buying ar using this
product. If the terms are not acceptable, return it at once, unapened.

It 15 critical that this product be used and mixed only as specified on the label.
The lows of a State may moke some or all of this parogroeoh inapplicable or
may give you righis in additien to your rights hereunder. Except fo the extent
prohibited by applicoble law, the exclusive remedY of the user or buyer and
the limit of liability of this Company or any other Seller for any and qlrlosses,
personal injuries or damages resulting from the use of this product, shall be
the purchase price ﬁmd by the user or buyer for the quantty of product
involved. Except to the extent prohibited by State Law, there 1s no warranty,
and this Company and other Seilers disclaim all liability for losses, personal
injury or damages: (i) arising from any use of this product ina manner or fora
ﬁurpuse not recommended in its lobel directions or from mlxmghihns product

efore use with any subsiance except as recommended by the product’s
label; (iil arising from hondling or storage in violation of label instructions,
(i1} for ail indirect, spec:al or consequential damages; {iv) when not reported
to this Company within ane year of discovery; and (v} arising from product
not used within the labei-designaied shelf life or four years from the dote of
purchase, whichever first occurs. THERE ARE NQ MPLIED WARRANTIES
AND NOC WARRANTIES OF MERCHANTABILITY OR FITNESS

Prowl® 15 a registered frademark of American Cycnamid Company.
Atratrol®, Bicep®, Concepn”, Dual ", Evik ", Igran?, Milegard®, Pramitol *, and

Princep® ore registered frademorks of Cibo-Geigy Corporation,
Agricultural Chivision.

Bexton*®, Dowpon®, Garlon®, and Tordon* are reqgistered frademarks of
Dow Chemical Company

Datapon™ s a registered Irademark of SDS Biotech Corp

Ally*, Bladex®, Extrazine*, Finesse”, Gleon*, Hyvar®, Karmex ¥, Krenite*,
Lexone*, and Velpar® are registered trademarks of E.l. duPont de Nemours
& Co., Inc.

Cust™ is a trademork of E.I. duPont de Nemours & Co., Inc.
Sprke ® 1s a ragrsiered trademark of Eianco Products Company.

Weedone#* is a registered trademark of Union Carbide Argicultural Products
Company, Inc.

Sencor® is o registered trademark of Mobay Chemical Corporation.

Bronco®, Landmaster®, Losso®, Ramrod®, Roundup®, and Screen® are
registered trademarks of Monsanto Agricultural Praducts Company.
Eradicane® and Sutan+ ® are registered trademarks of Stouffer Chemical
Campony.

Asulox®, Brominal®, and Buciril® are registered irademarks of Rhone-
Poulenc Chermical Company.

Gramoxone? is a registered trademark of IC! Agrichemicals, Inc,

Banvel® Herbicide, Marksman?® Herbicide and Accutrol® are registered
trademarks of Sandoz Lid.

Qctober 1988
Des Plaines, IL

©SANDOZ CROP PROTECTION CORP. 1988
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This sample |abel is current as of January 1. 1989. The product descriptions and recommendations provided in this sample label ara for
background information only. Always refer to the label on the product container before using Monsanto or any other agrichemical product.

Complete Directions
EPA Reg. No. 524-308-AA

AVOID CONTA
GREEN STEMS,
CROPS, DESIRABLE PLANTS AND
TREES, SINCE SEVERE INJURY OR
DESTRUCTION MAY RESULT.

This product has been approved for use in California
except as stated otherwise on page 118.

1988-2 897.10-004.80/ CC

Read the entire label before using this product,
Use oniy according to label tnstructions.

Read “LiMIT OF WARRANTY AND LIABILITY" before buy-
fng or using. If terms are not acceptable. return at once
unopened.

LIMIT OF WARRANTY AND LIABILITY

(Mot applicable to consumer applications applied by the
homeowner for noncommercial purposes as permitted
by the suppiemental labeling for one-quart containers.)

This Company warrants that this product conforms to the
chemical description on the Iabel and is reasonably fit
for the purposes set forth in the Complete Directions for
Use tabel baaklet (“Directions™) when used in accordance
with those Directions under the conditions described
therein. NQ OTHER EXPRESS WARRANTY OR IMPLIED
WARRANTY OF FITNESS FOR PARTICULAR PURPOSE OR
MERCHANTABILITY IS MADE. This warranty is also sub-
ject to the conditions and limitations stated herein.

Buyer and all users shall promptly notify this Company
of any claims whether based in contract, negligence,
strict liability, other tort or otherwise.

Buyer and ail users are responsibie for all loss or damage
from use or handling which results from conditicns
beyond the contral of this Company, including, but not
limited to. incompatibility with products other than those
set forth in the Directions, application to or contact with
desirable vegetation, unusual weather, weather condi-
tions which are outside the range considered normai at
the application site and for the time period when the
product is applied, as well as weather conditions which
are guiside the application ranges set forth in the Direc-
tions, application in any manner not explicitly set forth
in the Directions, moisture conditions outside the
moisture range specified in the Directions, or the
presence of products ather than those set forth in the
Directions in or on the soil, crop or treated vegetation.

THE EXCLUSIVE REMEDY OF THE USER OR BUYER, AND
THE LIMIT OF THE LIABILITY OF THIS COMPANY OR ANY
OTHER SELLER FOR ANY AND ALL LOSSES, INJURIES
OR DAMAGES RESULTING FROM THE USE OR HAND-
LING OF THIS PRODUCT (INCLUDING CLAIMS BASED iN

CONTRACT, NEGLIGENCE, STRICT LIABILITY, OTHER
TORT OR OTHERWISE) SHALL BE THE PURCHASE PRICE
PAID BY THE USER OR BUYER FOR THE QUANTITY OF
THIS PRODUCT INVOLVED, OR, AT THE ELECTION OF
THIS COMPANY OR ANY OTHER SELLER, THE REPLACE-
MENT OF SUCH QUANTITY OR, IF NOT ACQUIRED BY
PURCHASE, REPLACEMENT OF SUCH QUANTITY. IN NO
EVENT SHALL THIS COMPANY OR ANY OTHER SELLER
BE LIABLE FOR ANY INCIDENTAL, CONSEQUENTIAL OR
SPECIAL DAMAGES.

Buyer and ail users are deemed to have accepted the
terms of this LIMIT OF WARRANTY AND LIABILITY which
may not be vaned by any verbal or writien agreement.

PRECAUTIONARY STATEMENTS

Hazards to
Humans and Domestic Animals

Keep out of reach of chiidren.

WARNING!

CAUSES EYE IRRITATION.

HARMFUL IF SWALLOWED.

MAY CAUSE SKIN IRRITATION.

Do not get in eyes, on skin or on clothing.

Wash thoroughly after handling.

FIRST AID: iF iN EYES. immediately flush with
plenty of water for at feast 15 minutes. Call 2 phystcian,
IF ON SKIN, immediately flush with plenty of water.
Remave contaminated clothing. Wash clothing before
Teéuse.

IF SWALLOWED, this product will cause gastreintes-

tinal tract irritabion, Immediately dilute by swailowing
water or milk. Call a physician,

In case of an emergency involving this product, Call
Collect, day or might, (314) 694-4000.

Environmental Hazards
Do not apply directly to water or wetfand {swamps, bogs,
marshes or pothales } Do not contaminate water by clean-
ing of equipment or disposal of wastes

Physical or Chemical Hazards

Spray solutions of this product should be mixed. stored
and applied only in stainless steed, aluminum, fibergiass,
plastic and plastic-lined steel containers.

00 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. 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 could flash
or explode, causing serious personal injury, if ignited by
open flame, spark, welder’s torch, lighted cigarette or
other ignition source.

ACTIVE |INGREDIENT:
*1sopropylamine salt of

glyphosate . . ... ....... ... ..... 41.0%
INERT INGREDIENTS:. ... .............. 59.0%
100.0%

*Cantains 480 grams per litre or 4 pounds of the active
ingredient isapropylamine sait of N{phosphonomethyf)
glycine per US. gallon. Equivalent to 356 grams per
litre or 3 pounds per U.S. gallon of the acid, glyphosate.

Product protected by
U.S. Pat. No 3,799,758 and
11.S. Pat. No. 4,405,531,
Other patents pending.

Mo license granted under any non-U.S. patent.
© MONSANTO COMPANY 1988

In case of an emergency involving this product, Cail
Collect, day or might, (314)694-4000.

MONSANTO COMPANY
AGRICULTURAL PRODUCTS

ST. LOUIS. MISSOURI, 63167 U.S.A.
GENERAL INFORMATION

DO NOT APPLY THIS PRODUCT USING AERIAL SPRAY
EQUIPMENT EXCEPT UNDER CONDITIONS AS SPECI-
FIED WITHIN THIS LABEL

Roundup® herbicide, a water soluble liquid, mixes
readily with water to be applied as a foliar spray for the _
control or destruction of most herbaceous plants. it may
be applied through most standard industrial or field-type
sprayers after dilution and thorough mixing with water
In accordance with label instructions.

This product maves through the plant from the point of
fahage contact to and into the root system. Visible effects
on most annual weeds occur within 2 to 4 days, but on
muost perennial weeds may not occur for 7 days or more.
Extremely cool or cloudy weather following treatment
may slaw down actinity of this product and delay visual
effects of control. Visible effects are a gradual wilting and
yellowing of the plant which advances to complete
browning of above ground growth and deterioration of
underground plant parts.

Unless otherwise specified on this label, delay applica-
tion until vegetation has emerged and reached the stages
described for control of such vegetation under the
“Weads Controlled"” section of this label. Unemerged
plants arising from unattached underground rhizomes
or root stacks of perenaials wiil not be affected by the
spray and will cantinue to grow. For this reasan, hest con-
trol of most perennial weeds is obtained when treatment
is made at late growth stages appreaching maturity.

Always use the higher rate of this product per acre within
the recommended range when (1) weed growth is heavy
or dense, or (2) weeds are growing in an undisturbed
(noncuitivated) area.

Do not treat weeds under poor growing conditions such
as drought stress, disease or insect damage, as reduced
weed control may result. Reduced resufts may alsa occur
when treating weeds heavily covered with dust.

Reduced control may result when applications are made
to annual or perennial weeds that have been mowed,
grazed, or cut, and have not been allowed to regrow to
the recommended stage for treatment.

Rainfall or irrigation occurring within & hours after appl-

cation may reduce effectiveness. Heavy rainfall or irriga-
tion within 2 hours after application may wash the



chemical off the foliage and a repeat treatment may be
required.

Roundup herbicide does nat prowide residual weed con-
trol. For subsequent residual weed control, follow a label-
approved herbicide program. Read and carefully observe
the cautionary statements and all other information
appearing on the labels of all herbicides used.
Buyer and ail users are respensible for all loss or damage
in connectian with the use or handling of mixtures of
Roundup with herbicides or gther matenials that are not
expressly recommended in this labeling. Mixing this
product wrth herbicides or other materials not recom-
mended on this label may result in reduced performance.

For best results, spray coverage should be uniform and
complete. Do not spray weed foliage to the paint of
runoff.

Keep people and pets off treated areas until spray
solution has dried.

DOMESTIC ANIMALS: This product rs considered to be
relatively nontoxic ta dogs and other domestic animals.
However, ingestion of this product or large amounts of
freshly sprayed vegetation may result in temporary gastro-
intestinal writation (vomiting, diarrhea, cofic, etc.). if
such symptoms are observed, provide the animal with
plenty of flurds to prevent dehydration. Call a veterinarian
if symptoms persist for more than 24 hours,

® Registered trademark of Monsante Company

ATTENTION
AVO!D DRIFT. EXTREME CARE MUST BE USED WHEN
APPLYING THIS PRODUCT TO PREVENT INJURY TO
DESIRABLE PLANTS AND CROPS

Do not aliow the herticide solution to mist, drip. drift,
or splasn onte desirable vegetatior since minute quan-
tities of this herbicide can cause severe damage or
destruction to the crop, plants, or ather areas on which
treatment was not intended. The likelthood of tnjury
occurning from the use of this product is greatest when
winds are gusty or 1n excess of 5 miles per hour er when
other conditions, including lesser wind velacities, will
allow spray drift to occur. When spraying, avord com-
binations of pressure and nozzie type that will sesult in
splatter or fine particles (mest) which are likely to arift.
AVOID APPLYING AT EXCESSIVE SPEED OR PRESSURE.

NOTE: Use of this product in any manner not consistent
with this labe! may result in injury to persans, animals
or crops, or ather unintended conseguences. Keep con-
tainer closed to prevent spills and contamination.

MIXING, ADDITIVES AND
APPLICATION INSTRUCTIONS

APPLY THESE SPRAY SOLUTIONS IN PROPERLY MAIN-
TAINED AND CALIBRATED EQUIPMENT CAPABLE OF
DELIVERING DESIRED VOLUMES. DO NOT APPLY
UNDER WIND OR OTHER CONDITIONS WHICH ALLOW
DRIFT TO QCCUR. HAND GUN APPLICATIONS SHOULD
BE PROPERLY DIRECTED TO AVOID SPRAYING DESIR-
ABLE PLANTS. NOTE: REDUCED RESULTS MAY OCCUR
IF WATER CONTAINING SOIL 1S USED, such as WATER
FROM PONDS AND UNLINED DITCHES.

MIXING

This product mixes readily with water. Mix spray solu-
tions of this product as follows: Fili the mixing or spray
tank with the required amaunt of water. Add the proper

amaunt of this product (see “Directions for Use" and
"Weeds Contralled” sectians of this label) near the end
of the filling process and mix well. Remove hase from
tank immediately after filling to avod siphening back
into the carrier source. During mixing and application
foaming of the spray solution may eccur. Ta prevent or
minimize foam, avoid the use of mechanical agitatars,
piace the filling hose below the surface of the spray solu-
tion, terminate by-pass and return lines at the bottom
of the tank and if needed use an approved anti-foam or
defoaming agent.

TANK MIXTURES

Always predetermine the compatibibity of labeled tank
mixtures of this herbicide with water carrier by mixing
small proportional quantities in advance.

Mix iabeled tank mixtures of Raundup herbicide with
water as follows:

1. Place a 20 to 35 mesh screen or wetting basket over
filling port.

2. Through the screen, fill the sprayer tank one-haif full
with water and start agitation.

3. If a wettable powder 1s used. make a slurry with the
water carrier. and add 1t SLOWLY through the screen
into the tank. Continue agitatian.

4. If a flowable formulation 15 used, pre-mix one part
flowabie with ane part water. Add diluted mixture
SLOWLY through the screen into the tank. Continue
agitation.

9 1f an emulsthable concentrate formulation 1s used,
pre-mix one part emulsifiable concentrate with two
parts water. Add diluted mixture slowly through the
screen nta the tank Continue agiation.

6. Continue filing the sprayer tank with water and add
the required amount of Roundup herbicide near the
end of the filling.

7. Where nonionic surfactant s recommended, add this
to the spray tank before completing the filling
ProCess,

8 Add indwdual formulations to the spray tank as
follows. wettable powder. flowable. emulsifiable con-
centrate, drift control additive, water soluble lrquid
followed by surfactant.

Maintain good agitation at all times until the contents -

of the tank are sprayed. f the spray mixture is allowed
to settle, thoraugh agitation is required {o resuspend the
mixture before spraying 1s resumed.

Keep by-pass line on or near bottom of tank ta minimize
foaming. Screen size in nozzle or fine strainers should be
no finer than 50 mesh. Carefully select proper nozzie to
avord spraying a fine mist, For best cesults with conven-
tronal ground application equipment, use flat fan
nozzles.

Clean sprayer and parts immediately after using this
product by thaoroughly flushing with water.

ADDITIVES

SURFACTANTS

Nonionic surfactants which are labeled for use with her-
bicides may be used. Do not reduce rates of this herbi-
cide when adding surfactant. When adding additional
surfactant or label instructions require the use of addi-
tional surfactant, use 0.5 percent surfactant concentra-
tion {2 quarts per 100 gallons of spray solution) when
using surfactants which contain at least 50 percent ac-

tive ingredient or a 1 percent surfactant concentration
(4 quarts per 100 gallons of spray solution) for those sur-
factants containing less than 50 percent active ingre-
dient. Read and carefully observe surfactant cautionary
statements and other information appeanng on the sur-
factant label.

AMMONIUM SULFATE

The addition of 2 percent dry ammonium sulfate by
weight or 17 pounds per 100 gallons of water may in-
crease the performance of Roundup and Roundup pius
2,4-D amine or Banve/™ tank mixtures on annual and
perennial weeds. Theamprovement in performance may
be apparent where enviranmental stress is a concern.
Low-quality ammenium sulfate may contaim material
that will not readily dissolve which could result in nozzie
tip plugging. To determine quality, perform a jar test by
adding % cup of ammonium sulfate to 1 gallon of water
and agrtate for 1 minute. If undissoived sediment 15 ob-
served, predissolve the ammonium sulfate in water and
filter prior to addition to the spray tank. If ammontum
sulfate is added directly to the spray tank, add slowly
with agitation. Adding too quickly may clog outlet lines.
Ensure that ammonium sulfate 1s completely dissolved
in the spray tank before adding herbicides or surfactant.
Thoroughly rinse the spray system with clean water after
use ta reduce corrosion.

NOTE: The use of ammonium sulfate as an additive does
not preclude the need for additional surfactant. Do not
use herbicide rates lower than recommended 1n this
label

™Banvel 15 a trademark of Sandoz, In¢
COLORANTS OR DYES

Agriculturalty approved colorants or markng dyes may
be added to this praduct. Colorants or dyes used n spray
solutians of this product may reduce performance,
especialiy at lower rates or dilutions. Use colorants or
dyes according to the manufacturer's recommendations.

APPLICATION EQUIPMENT
AND TECHNIQUES

Do not apply thts product through any type of irrigation
system.

This produ:ct may be applied with the fallowing apphca-
tion equipment:

Aerial—Fixed Wing and Helicopter

Broadcast Spray

Controtied Droplet Applicator (CDA)—Hand-held or boom-
mounted apphcators which produce a spray consisting
of a narrow range of dropiet sizes.

Hand-Held and High-Volome Spray Equipment—
Knapsack and backpack sprayers, pump-up pressure
sprayers, handguns, handwands, lances and other hand-
held spray equipment used to direct the spray onto weed
foliage and vehicie mounted high-volume spray equip-
ment for spray-to-wet applications.

Selective equipment—Recirculating sprayers, shielded
sprayers and wiper applicatars.
See the appropriate part of this section for specific rates
of application and instructions.

w AERIAL EQUIPMENT ]

Use the recommended rates of this herbicide in 3 tp 15
galions of water per acre unless atherwise specified on
this labei. See the "Weeds Controlled” section of this
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label for specific rates. Unless otherwise specified, do
not excead the one-guart rate per acre of this product.

(Rerial applications of this product may be made in an-
nual tropping conventional tillage systems, fallow and
reduced tillage systems, preharvest, silvicuitural sites,
and rights-of-way. Refer to the individual use area sec-
tions of this label for recommended wolumes and appii-
tation rates) FOR AERIAL APPLICATION IN CALIFORNIA,
REFER TO THE FEDERAL SUPPLEMENTAL LABEL FOR
AERIAL APPLICATIONS IN THAT STATE FOR SPECIFIC
INSTRUCTIONS, RESTRICTIONS AND REQUIREMENTS.

Avoid direct application to any body of water.

AVOID DRIFT—00 NOT APPLY OURING INVERSION
CONDITIONS, WHEN WINDS ARE GUSTY, OR UNDER
ANY QTHER CONDITION WHICH WILL ALLOW DRIFT.
DRIFT MAY CAUSE DAMAGE TO ANY VEGETATION CON-
TACTED TO WHICH TREATMENT IS NOT INTENDED. T0
PREVENT INJURY TO ADJACENT DESIRABLE VEGETA-
TION, APPROPRIATE BUFFER ZONES MUST BE MAIN-
TAINED.

Coarse sprays are less hikely to drift; therefore, do not use
nozzles or nozzie configurations which dispense spray as
fine spray droplets. Do not angle nozzles forward into the
arstream and do nat tncrease spray volume by increas-
ng nozzle pressure.

Drift control additives may be used. When a dnft contrel
additve is used. read and carefully obsesve the caution-
ary statements and all other information appearing an
the additive fabel.

Ensure uniform application—To avoid streaked, uneven
or overlapped application, use appropriate marking
deyices.

Tharoughly wash arrcraft, especially landing gear, after
each day of spraying to remave residues of this product
accumulated during spraying or from spills, PROLONGED
EXPQSURE OF THIS PRODUCT TO UNCOATED STEEL
SURFACES MAY RESULT IN CORROSION AND POSSIBLE
FAILURE OF THE PART. LANDING GEAR ARE MQST SUS-
CEPTIBLE, The maintenance of an argaric coating {paint
which meets aerospace specification MIL-C-38413 may
prevent carrosion.

| BROADCAST EQUIPMENT N

For control of annual or perennial weeds listed on this
label using broadcast equipment--Lise the recommend-
ed rates of this product in 3 to 40 gallons of water per
acre as a hroadcast spray uniess otherwise specified on
this label. See the “"Weeds Controlled” section of this
label for specific rates, As density of weeds increases,
spray gallonage should be increased within the recem-
mended range to ensure camplete coverage. Carefully
select proper nozzle to avoid spraying a fine mist. For best
resuits with ground application equipment, use flat fan
nozzies. Check for even distnibution of spray droplets.

| CONTROLLED DROPLET =
APPLICATION (CDA)

The rate of this product applied per acre by vehicle-
mounted CDA equipment must not be less than the
amount recommended in this Jabel when applied by con-
ventional broadcast equipment. For vehicle-mounted
CDA equipment apply 3 to 15 galions of water per acre.

For the contral of labeled annual weeds with hand-held
CDA units, apply a 20 percent solution of this product
at a flow rate of 2 fluid ounces per minute and a walh-
ing speed of 1.5 MPH (1 quart per acre). For the contral
of labeled perennial weeds, apply a 20 to 40 percent
solution of this product at a flow rate of 2 fluid ounces

per minute and a walking speed of 0.75 MPH (2 to 4
quarts per acre).

Controlled dropiet application equipment produces a
spray pattern which is not easily visible. Extreme care
must be exercised to avoid spray or dnft contacting the
fahage or any other green tissue of desirable vegetation
as damage or destructon may result.

B HAND-HELD and HIGH-VOLUME W
EQUIPMENT

Use caarse sprays only.

Mix this product in clean water and apply to foliage of
vegetation to be controiled. For applications made on a
spray-to-wet basis, spray coverage should be uniform and
complete. Do not spray 1o the point of runoff.

Fer control of annual weeds listed on this fabel, appiy a
0.5 percent solutian of this product plus nemonic sur-
factant to weeds iess than 6 inches in height or runner
length. Apply prior to seedhead formation in grass or bud
formation in broadieaves. Allow three or more days before
tiltage or mowing.

For annual weeds over 6 inches tall, or when not using
additional surfactant. or unless otherwise specified. use
a 1 percent solution. For best results, use a 2 percent
sotution on harder-to-controf perennials. such as
bermudagrass, dock, field bindweed, hemp dogbane,
mikweed and Canada thistle.

Less than compiete coverage of weeds may result from
the use of spray equipment designed for motonzed spot
treatments. Where less than complete coverage of annual
weeds occurs. use a 5 percent solution. Do not reduce
recommended concentrations of Roundup wien adding
surfactant,

Prepare the desirea velume of spray seiution by mixing
the amount of this product in water as shown 1r the
following table:

Spray Solution

DESIRED AMOUNT OF ROUNDUP®
VOLUME L% 1% 1%% 2% 5%
1 gallon ¥or lhoz 20z 2%ar 6%az

25galions Ipt lqt 1%at 2qt Sqt
100 gallons 2qt lgal 1%gal 2gal Sgal

2 tablespoons = 1 ounce

For use in knapsack sprayers, it 1s suggested that the
proper amount of this product be mixed with water in
a larger container. Fill sprayer with the mixed sofution.

For hand-held WIPER APPLICATORS see the "Selective
Equipment” section and for hand-held CONTROLLED
DROPLET APPLICATORS see the “Controlled Droplet
Applicator (CDAY" section of this label.

| SELECTIVE EQUIPMENT .

This product may be applied through a recirculating
spray System, a shielded applicator, or a wiper applica-
tor after dilution and thoraugh mixing with water to
listed weeds growing in any nongrop site specified on this
labef and only when specificaily recommended in crop-
ping systems.

A recirculating spray system directs the spray solution
onta weeds grawing above desirable vegetation, while
spray solution not intercepted by waeds is collected and
returned to the spray tank for reuse.

A shielded applicator directs the herbicide solution onte

weeds while shielding desirable vegetation from the
herbicide.

A wiper applicator applies the herbicide solution anto
weeds by rubbing the weed with an absorbent material
containing the herbicide solution.

AV(ID CONTACT WITH DESIRABLE VEGETATION.

Contact of the herbicide solution with the desirable vege-
tation may result in damage or destruction. Applicators
used above desired vegetation should be adjusted so that
the lowest spray stream or wiper contact point is at least
two inches above the desirable vegetation. Droplets, mist,
foam, or splatter of the herbicide solution settfing on
desirable vegetation may result in discoloration, stunt-
ing, or destruction.

Appfications made above the crops should be made when
the weeds are a minimum of 6 inches abave the desi-
able vegetation. Better resuits may be ohtained when
mare of the weed is exposed to the herbicide solution.
Weeds not contacted by the herbicide solution will not
be affected. This may accur in dense clumps, severe
nfestations, or when the height of the weeds varies so
that not ail weeds are contacted. In these instances,
repeat treatment may be necessary.

See the "Weeds Controlled” section of this labei for
recommended Stage of growth for specific weeds.

NOTE

* Maintain equipment in good operating condition.
Avaud leakage or dnpping onta desirable vegeration.

* Agjust height of applicator to insure adequate con-
tact with weeds.

» Keep nozzle tips and wiping surfaces clean.

* Keep spray patterns aligned inta recovery chamber of
the recirculating sprayer.

* Heep shieids on shielded applicators adusted to pro-
tect desirahie vegetation.

» Maintain recommended roller RPM on roller applica-
tors while in use. .

* Keep wiper matenal at proper degree of saturation
with herbicide solution.

= DO NOT use wiper equipment when weeds are wet.

* D0 NOT operate equipment at ground speeds greater
than 5 mph. Weed control may be affected by speed
of application equipment. As weed density increases,
redlice equipment ground speed to insure good cover-
age of weeds.

* Be aware that on sloping ground the herbicide solu-
tion may migrate, causing dripping on the fower end
and drying on the upper end of a wiper applicator.

* Vanation in equipment design may affect weed con-
trol. With wiper applicators, the wiping material and
its orientation must aflow delivery of sufficient quan-
tities of the recommended herbicide solution directly
ta the weed.

» Care must be taken with alt types of wipers to ensure
that the absorbent material does not become over-
saturated, causing the hesbicide to drip on desirable
vegetation,

* Mix only the amount of solution to be used during a
one-day period, as reduced activty may result from
use of leftover salutions. With all equipment, drain
and ciean sprayer and wiper parts immediately after
using this product by thoroughly flushing with water.

RECIRCULATING SPRAYERS

Recirculating sprayer calibration is made an the basis of

ground speed and delivery volume. Two procedures can

be used to calibrate: (1) determine the discharge being




delwered per minute, then cperate at the designated
ground speed, or (2) select the desired ground speed and
then adjust the sprayer to deliver the recommended
yolume per minute (this may require nazle changes). Use
the appropriate table below.

Do not eperate at nozzle pressure abave 20 PSI.

Table 1, Use this tabie when calibrating box or row-type
recurculating sprayers. Box or row-type sprayer calibra-
tion 15 based on the total discharge collected per row.

Use enly straight stream or 15¢ fan-type nozzles.

*YOLUME PER MINUTE PER ROW

MPH Qunces
2 26 to 35
3 3Bto51
4 51 to 68
5 65 to 86

*NQTE Be certain the amount coflected s for all spray
streams treating one row.

Table 2. Use this table when calibrating broadcast type
recircuiating sprayers. Broadcast recirculating sprayer
calibration 1s based on the discharge collected per
mmute from one nozzle on a 20-inch spacing.

YOLUME PER MINUTE PER NOZZLE

Mﬂi Bunces
2 70 9
3 10t0 13
4 131018
3 16 t0 22

When apphed as recommenasd unaer the conditions
described for recircutating sprayers. this praduct wil
contral the foflowing weeds growing a mimmum of 6
inches above desirable vegetation

Perennial Broadleaf Weeds—To SUPPRESS the fallow-
ing weeds. mitx in a ratio of 4 quarts of this product 1n
20 gallons of water and apply as directed
Dogbane, hemp Milkweed

Apocynum cannabinum  Asclepias syrraca
Perennial Grasses and Annual Broadleaf Weeds—To con-
trol the following weeds. mix in 3 ratio of 3 guarts of this
product in 20 gallons of water and apply a5 directed-

Cocklebur Pigweed, redroat
Xanthium Amaranthuos
strumarium retrofiexus
Johnsongrass Sunflower
Sorghum halepense Helranthus anpuus

Annual Grasses—To control the following weeds, mix in
a ratio of 2 quarts of this product in 20 gallons of water
and apply as directed:

Corn Shattercane
Zea mays Sorghum bicolor
SHIELDED APPLICATORS

When applied as directed under conditions described for
shielded apphicators, this product will control those
weeds listed 1n the "Weeds Controlled” section of this
label.

Shielded appiicators which apply the herbicide solution
as a spray band should be calibrated on a broadcast
equwalent rate and volume basis. To determine these:

Band width Herbicide Herbicide
inmches  x  Broadcast = Band RATE
Row width RATE per acre

in inches per acre

Band width Broadcast Band

in inches x VOLUMEof = VOLUME
Row width solutton of solution
in inches per acre per acre

Use nozzles that provide uniform caverage within the
treated area. EXTREME CARE MUST BE EXERCISED TO
AVOID CONTACT WITH DESIRABLE VEGETATION.

For specific rates of application and instructions for con-
trol of various anneal and perenmial weeds, see the
“Weeds Controfled"” section of this label.

WIPER APPLICATORS

Wiper applicators include erther roller or weck devices
which physically wipe appropriate concentrations ar
amounts of this product directly onto the weed. Equip-
ment must be designed, maintained. and operated to
prevent the herbicide solution from contacting destrable
vegetation. Operate this equipment at greund speeds no
greater than 5 mph. Performance may be improved by
reducing speed in areas of heavy weed infestations to
ensure adequate wiper saturation. Better results may be
obtained if two applications are made in oppasite
directions.

Do not add surfactant to the herbicide sotution

For Roller Applicators—Mix 1 gallon of this product in
enough water to prepare 10 galtons of herbicide solution
{10 percent solution; Appiy thrs solution 1o perennial
weeds o7 annual broadleaf weeds listed in this "Wipsr
Applicators” section

Mix 1 gallon of this proauct in enough water to provige
20 gailons of herbicide solution (5 percent soiution)
Apply this sofutian to annual grasses histed in this “"Wiper
Applicatars” section.

Roller speed should be maintained at 40 to 60 RPM.

for Wick or Wiper Applicators—Mix 1 gallon of this
product 1n 2 gailans of water to prepare a 32 percent
salution. Apply this salution to weeds listed in this "'Wiper
Applicators” section

In severe infestations. reduce equipment ground speed
to ensure that adeguate amounts of this product are
wiped on the weeds. A second treatment in the opposite
direction may be beneficral.

Do not permit herbicide soiution to contact desirabie
vegetation.

When applied as recommended under the canditions
described for “"Wiper Applicatars”, this product
CONTROLS the foliowing weeds:

ANNUAL GRASSES
Corn Rye, common
Zea mays Secale cereale
Panicum, Texas Shattercane
Pamcum texanum Sarghum bicoler
ANNUAL BROADLEAVES
Sicklepod Starbur, bristly
Cassia obtusifolia Acanthospermum
Spanishneedies hispidum

Bidens bipinnata

When applied as recommended under the conditions
described far "Wiper Applicators”, this product
SUPPRESSES the following weeds:

ANNUAL BROADLEAVES
Beggarweed, Florida Ragweed, giant
Desmodium Ambrosia trifida
tortuasum Sunflower
Dogfennel Helianthus annuus
Eupatorum Thistle, musk
capilfifiorum Carduus nutans
Pigweed, redroot Velvetieat
Amaranthus Abutilon theophrasts
refroflexus

Ragweed, common
Ambrosia artemisifolia

PERENNIAL GRASSES
Bermudagrass Smutgrass
Cynodan dactylon Sporobotus parretit
Guineagrass Vaseygrass
Pamcum maximum Paspalum urvilles
Johnsongrass
Sorghum halepense
PERENNIAL BROADLEAVES
Doghane, hemp Nightshade, silverieaf
Apocynum cannabinum  Solanum elasagnifolium
Milkweed Thistle, Canada
Ascelepias syriaca Cirsiym arvense

WEEDS CONTROLLED

This herbicide cantrols many annual and perenniai
grasses and broadieaf weeds,

ANNUAL WEEDS
* Apply to actively growing grass and broadleaf weeds.
o Atlow at least 3 days after treatment before tillage

= For maximum agronomic benefit, appty when weeds
are 6 inches or less in herght.

* To prevent seed production. apphcations should be
made prior to seedhead formation.

* This product does not provide residual control; there
fore, delay application untif maxtmum weed emer-
gence. Repeat treatments may be necessary ta control
tater germinating weeds.

LOW-VOLUME BROADCAST APPLICATION
(LOW-RATE TECHNOLOGY)

When applied as directed under the conditions
described, this product will contral the weeds iisted
below when:

! Water carner volumes are 3 to 10 gallons per acre for
ground applications and 3 to 5 gallens per acre for
aenial applications. (See the "Aerial Appiication” sec-
tion of this label for approved sites.)

2. A nomome surfactant 1s added at 0.5 to 1 percent by
total spray votume. Use 0.5 percent surfactant can-
centration when using surfactants which contain at
least 50 percent active ingredient or a 1 percent sur-
factant concentration for those surfactants containing
less than 50 percent active ingredient.

NOTE
¢ The addition of 2 percent dry ammonium sulfate by
weight or 17 pounds per 100 gatlons of water may
increase the performance of this herbicade on annual
weeds. The improvement in performance may be
apparent where envirenmental stress is a concern.
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Refer to the "Mixing, Additives and Application

Instructions” section of this label.

* Do not tank-mix with soil residual herbicides when

using these rates unless atherwise specified.

® For weeds that have been mowed, grazed, or cut,

allow regrowth to occur prier to treatment.

» Refer to the "Tank Mixtures" portion of this section

for contral of additional broadieaf weeds.

WEED SPECIES

MAXIMUM
HEIGHT

RATE
PER
ACRE**

Foxtail
Setaria spp.

12"

80z

Barnyardgrass
Echinochioa crus-gafli

Bluegrass, anaual
Poa annua

Brome, downy*
Bromus tectorum
Mustard, blue
Chorispora tenella
Mustard, tansy
Descuraima pinnata
Mustard, tumble
Sisymbrivm aitissimum
Mustard, wild
Sinapss arvensis

Spurry, umbrella
Holosteum ymbellatum

6"
{0to 4"
@to6”

Barley

Hordeym vulgare
Rye

Secale cereale
Sandbur, field

Cenchrus spp.
Shattercane

Sorghum bicoler
Stinkgrass

Eragrostis cilianensis

12"

Wheat
Triticum aestivum

18

12 oz
16 az.1)
2oty

Morningglory
ipomea spp.
Sickiepod
Cassia obtussfolia

2"

Bluegrass, bulbous
Poa bulbgsa
Cheat
Bromus secalinus
Chickweed, mouseear
Cerastivm vulgatum
Com
Zea mays
Groundsel, common
Senecio vulgaris
Horseweed/Marestaif
Conyza canadensis

6"

16 0z.

RATE RATE
MAXIMUME  PER MAXIMUM| PER
WEED SPECIES HEIGHT | ACRE** WEED SPECIES HEIGHT | ACRE**
Lambsquarters, cammon g 16 0z, Pusley, Florida 12” 3oz
Chenopodium album Richardia scabra
Pennycress, field Sicilepod Sto 12"
Fanweed Cassia obtusifolia
Thiaspi arvense Spanishneedies
Rocket, London Bidens bipinnatz
Srsymbnum.rna Filaree 127 180z
Ryegrass, Malian Erodium spp.
Lotium multiflorum
IJse these rates in Alabama, Arkansas, Mississippi,
Shepherdspurse T e
C:: sails gu rsa-pastors Missouri, Louisiana and Texas for preplant treatments.
*For cantrol in no-till systems, use 16 fluid ounces per
Buttercup acre,
Ranunculus spp. 12 **Eor those rates less than 32 ounces per acre, Roundup
Cockleb.ur . at rates up to 32 cunces per acie may be used where
Xanthium strumarivm heavy weed densities exist..
Crabgrass
Dr;'mia . u TANK MIXTURES n
Dwarfdandelion ) ROUNDUP® plus BANVEL )
Krigra cespitosa plus NONIONIC SURFACTANT
Faiseflax, smaliseed u ROUNDUP plus 2,4-D AMINE )
Camelina microcarpa pius NONIONIC SURFACTANT
Foxtail, Carolina DO NOT APPLY BANVEL OR 2,4-D AMINE TANK MIX-
Alopecurus carolimianus TURES BY AIR IN CALIFORNIA.
Iohnsongrass, ssedling These tank mixtures are recommenaed for use in failow
Sorghum halepense and reduced tillage areas only. Follow use directrons as
Oats, wild given in the “Low-Volume Broadcast Application”
Avena fatua section.
Panicum, fall Roundup plus Banvel or 2.4-D armine will control the an-
Panicum dichotomifiorum nual grasses and broadleaf weeds previously listed for
P . Roundup alone at the indicated heghts (except 8 ounces
;m:_um. t’:"" per acre applications), plus the following broadleaf
‘ fcum lexgnum weeds. For those weeds previously listed at 8 ounces of
Pigweed, redroot Roundup herbicide alone per acre, use the 12-ounce rate
Amaranthus retroflexus in these tank mixtures.
Pigweed, smoath NOTE: Refer to the specific product tabels for crop
Amaranthus hybridus rotation restrictions and cautionary statements of all
Witchgrass products used in tank mixtures. Some crop injury may
Panicum capillare occur if Banvel is applied within 45 days of planting.
- - The addition of Banvel in a mixture with this product
Sicklepod 3tod 02 may provide short-term residual control of selected
Cassia obtusifolia weed species.
Simalq&_, broadleaf 4" Apply 12 to 16 ounces of this product pius 0.25 Ib. a.1,
Brachiaria platyphylla of Banvet or 0.5 pound a.e. of 2,4-D amine, plus 0.5 to
; 1 percent nomiomic surfactant by total spray volume per
Horseweed / Marestail Trol12" .
Conyza canadensis acre to control dense populations of the following annual
broadleaf weeds when less than 6 inches in height:
Lambsquarters, commaon s .
Chenapodium album Kochia’ ) Pigweed, radroot
Kochia scoparia Amaranthus retroflexus
T?_;'“ﬂ_ ¢ oz Lambsquarters Thistle, Russian
103 5pin0sa Chenopodium album  Saisola kaii
Rice, red 6" Lettuce, prickly
Oryza sativa Lactuca serriola
Geranium, Carolina 12% *Controlled with Banvel tank mixture only.
Geranium carolimianum HIGH-VOLUME BROADCAST APPLICATIONS
Goosegrass When applied as directed under the conditions
Eleusine indica described, this product will control the weeds listed
Primross, cutieaf evening below when water carrier volumes are 10 to 40 gaflons
Oenothera laciniate per acre for ground applications.



Use 1 quart of this praduct per acre if weeds are less than
6 inches tall. If weeds are over & inches tall, use 1.5
quarts of this product per acre. If weeds have been
rmowed, grazed, or cut allow adequate time for new
growth to recommended stages prior to treatment. These
rates will also provide control of weeds listed in the "Low-
Volume Broadcast Application” sechon.

WEED SPECIES

Balsamapple* Panicum

Momardica charantia ~ Pamicum spp.
Bassia, fivehook Ragweed, common

Bassia hyssopifalia Ambrosia artemisitfolia
Brome Ragweed, giant

Bromus spp. Ambrosia trifida
Fiddleneck Smartweed, Pennsylvania

Amsinckia spp Polygonum pensylvamcum

Flaxleaf Fleabane Sowthistle, annual
Conyza bonariensis Sonchus oleraceus
Fleabane Sunflower
Lrigeron spp. Helianthus anauus
Kochia Thistle, Russian
Kochia scopana Salsola kali
Leituce, prickly Velvetieaf
Lactuca sernola Abutiton theophrasti

*Apply with hand-hefd equipment only.

PERENNIAL WEEDS

Apply this product as follows to control or destray most
perenmal weeds'

NGTE. 1 weeds have been mowed or tilled, do not treat
until plants have resumed active growth and are at the
recommended stages.

Repeat treatments may be necessary to contret weeds
regenerating from underground parts or seed. Repeat
treatments must be made prior to crop emergence.’

The agdition of 2 percent dry ammonwum suliate by
weight or 17 pourds per 100 gallons of water may in-
crease the performance of this herbicide on perennial
weeds. The improvement in perfarmance may be appar-

Blueweed, Texas Napiergrass
Helianthus ciliaris Pennisetum purpureum

Brackenfern Nightshade, silverleaf
Pteridium aquitnum Solanum elzeagmiofium

Bromegrass, smooth Nutsedge, purple, yellow
Bromus tnermis Cypetus rofundus

Bursage, woollyieaf Cyperus esculentus
franseria tomentosa Orchardgrass

Canarygrass, resd Dactylis glomerata
Phalaris arundinacea Pampas

Cattail Cortaderta jubata
Typha spp. Paragrass

Clover. rzd Brachiaria mutica
Trifolium pratense Phragmites*

Clover. white Phragmites spp.
Trifolium repens Quachgrass

Cogongrass Agropyron repens
Imperata cylindrica Ryegrass, perennial

Daffisgrass Lofium perenme
Paspalum gilatatum Smartweed, swamp

Dandelion Polygonum ceccineum
Taraxacum officinale Sweet potato, wild*

Dock, curly Ipomoey pandurata
Rumex crispus Thistle, Canada

Dogbane, hemp Cirsium arvense
Apocyaum canngbinum  Timothy

i Phieum pratense
Festuca sop. Torpedograss®

Fescue, tail Panicum repens
Festuca arundinacea Vaseygrass

Guineagrass Paspatum urviller
Pancium maximum Wheatgrass, western

Horsenettle Agrepyron smthi
Solanum carolmense

*Partial Cantral

See "Dhrections for Use” and "“Miung, Additives and
Appiication instructions™ sections of this fabel for
labeled uses and specific apphication instructions.

ent where emaronmental stress 15 a concern, Refer to the
"Muixng, Addrtives and Application Instructipns” sectien

of this label.

When applied as recommended under the conditions
described. this proguct WILL CONTROL the following

PERENNIAL WEEDS:
Alfalfa
Medicago satva

Alligatorweed*
Afternanthera
phifoxeroides

Artichoke, jerusalem
Hefianthus tuberosus

Bahiagrass
FPaspalum notatum
Bentgrass
Agrastis spp.

Bermudagrass
Cynodon dactyion

Bindweed, field
Convolvulus arvensis

Bluegrass, Kentucky
Poa spp.

Horseradish
Armoracia rusticana
Johnsongrass
Sorghum halepense
Kikuyugrass
Fennisetum
clandestinum
Knapweed
Centaurea rapens
Lantana
Lantana camara

Milkweed
Asclemas spp.

Mohly, wirestem
Muhlenbergia frondonsa

Mullein, common
Verbascum thapsus

Alfalta—Apply 1 quart of this preduct per acre plus 0.5
to ! percent nonionic surfactant by total spray volume
m 3 to 10 gallons of water per acre. Maie application at-
ter the fast hay cutting in the fall. Allow alfalia to regrow
to a height of 6 to 8 inches or more prior to treatment,
Applications should be followed with deep tillage at least
7 days after treatment, but before soil freeze-up.

Alfigatorweed—Apply 4 quarts of this product per acre
or apply a 1% percent solution with hand-held equip-
ment to provide parhial cantrol. Apply when most of the
piants are in bloom, Repeat applications will be required
to maintain such control.

Bentgrass—For suppression in grass seed praduction
areas. For graund appiications only, apply 1.5 quarts of
this product plus 0.5 to 1 percent nenionic surfactant
by total spray volume in 10 to 20 gallons of water per
acre. Ensure entire crown area has resumed growth prior
to a fall application. Bentgrass should be actively growing
and have at least 3 inches of growth. Tillage prior to treat-
ment should be avorded. Tillage 7 to 10 days after ap-
plication is recommended for best results. Failure to use
tillage after treatment may result 1 unacceptable
control.

Bermudagrass—For control, apply 5 quarts of this
product per acre and for partial control, apply 3 quarts

per acre. Treat when bermudagrass is actively growing
and seedheads are present. Retreatment may be neces-
sary to maintain control. Allow 7 or more days after ap-
plicatipn before tillage.

Bindweed, field/Blueweed, Texas—Apply 4 to 5 quarts
of this product per acre west of the Mississippi River and
3 to 4 quarts per acre east of the Mississippl River, Apply
when weed 1s actively growing and is at or beyond full
biogm. Do not treat when weed is under drought stress
as good soil moisture 15 necessary for active prowth. New
leaf devetopment indicates active growth. For best
results, apply in late summer or fall. Fall treatments must
be applied before a killing frost. Allow 7 or more days
after application before tillage.

Bindweed, field (suppression irrigated kands where
annual tillage is performed)—Apply 1 quart of this
product plus 0.5 to 1 percent noniomic surfactant by total
spray volume n 3 to 10 galions of water per acre. Apply
to actively growing bindweed that has reached a length
of 12 inches or greater. Allow maximum weed emergence
and runner growth. Do not treat when weed is under
drought stress as good soif moisture is necessary for
active growth. Allow 3 or more days after application
before tillage.

Bluegrass, Kentucky / Bromegrass, smooth / Orchard-
grass—Appiy 2 quarts of this product in 10 to 40 gailons
of water per acre when the grasses are actively growing
ang most plants have reached boot-to-early seedhead
stage of development, For partial contral 1n pasture or
hay crop renovation apply 1 to 1% quarts of thes product
plus 0.5 ta 1 percent namonic surfactant by total spray
volume in 3 to £0 gallons of water per acre. Apply to ac-
tively growing plants when most have reached 4 to 12

inches in hesght. Aliow 7 or more days after application
befare tillage.

Orchardgrass {sods going to ao-tll corn—Apply 1 to 1.5
quarts af this product per acre plus 0.5t 1 percent non-
1onie surfactant by tetal spray volume in 3 to 10 gallons
of water per acre. Apply to orchardgrass that 15 a mini-
mum of 12 inches tall for spring applications and &
inches tall for fall appitcations. Allow at least three days
following application before pianting. A sequential
apphcation of 3.753 to 4.5 quarts of Lariat® herbicide,
or equivalent, will be necessary for optimum results.
Lariat should be applied wrthin 3 to 10 days following
spring applications to prevent annual weed growth.
® Laniat 15 a registered trademark of Monsanto Company

Brackenfern—Apply 3 to 4 quarts of this preduct per
acre as a broadcast spray oras a | to 1% percent solu-
tion with hand-held equipment. Apply to fully expand-
ed fronds which are at least 18 inctes long.

Bursage, woollyleaf—For control appiy 2 quarts of ths
product plus 1 pint of Banvel per acre. For partial con-
trol apply 1 quart of this proguct plus 1 pint of Banvel
per acre. Add 0.5 to 1 percent nonionrc surfactant by
total spray volume and apply 3 to 20 galions of water per
acre. Apply when plants are praducing new active growth
which has been nihiated by moisture for at least 2 weeks
and when plants are at or beyond flowering.

Canarygrass, reed/Timothy / Wheatgrass, western—
Apply 2 to 3 quarts of this product per acre. For best
results, apply to actively growing plants when most have
reached the boot-to-head stage of growth. Allow 7 or
more days after application before tiflage.

Cogongrass—Appiy 3 to § quarts of this product plus 0.5
to ! percent nononic surfactant in 10 to 40 gallons of
water per acre. Apply when Cogongrass 15 at least 18
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inches tall and actively growing in late surmer or fail.
Allow 7 or more days after application before tillage or
mowing. Due to uneven stages of growth and the dense
nature of vegetation preventing good spray coverage,
repeat treatments may be necessary to maintain cantrof.

Dogbane, hemp/Knapweed/Horseradish—Apply 4
quarts of this product per acre, Apply when actively grow-
ing and when most weeds have reached the late bud to
flower stage of grawth. Following crop harvest or mow-
ing, aifow weeds ta regrow to a mature stage prior to
treatment. For best results, appiy in fate summer or fall.
Allow 7 or more days after application before tiliage.

Fescue, tall—Appiy 3 quarts of this product in 10 to 40
gallons of water per acre to actively growing plants when
most have reached boot-to-early seedhead stage of
development,

fall applications oniy—Apply 1 quart of this proauct
plus 0.5 to 1 percent nonionic surfactant by total spray
volume in 3 to 10 gallons of water per acre. Apoly to
fescue m the fall when actively growing and plants have
6 to 12 inches of new growth. Allaw 7 or more days af-
ter application before tillage. A sequential application
of 1 pint per acre of this product plus nonionic surfac-
tant wiil improve long-term ¢ontrol and controf seealings
germinating after fall treatments or the following spring.

Guineagrass—Apply 3 quarts of this preduct per acre or
use a 1 percent solution with hand-heid equipment,
Apply to actively growing guineagrass when most has
reached at least the 7-leaf stage of growth. Ensure
thorough coverage when using hand-held equipment.
Allow 7 or mare days after applicauion before tiliage.

Johnsongrass/ Ryegrass, perennial—Apply 1 to 3 quarts
of this product per acre. [n annual cropping systems ap-
ply 1 to 2 quarts of this product per acre. Apply 1 quart
of this preduct plus 0.5 to 1 percent nonionic surfactant
by total spray volume 1 3 to 10 gallons of water per acre.
Use 2 quarts of this product when applying 10 to 40 gal-
lons of water per acre. In noncrap or areas where annual
tillage (no-tiil), is not perfarmed, apply 2 to 3 quarts of
this product in 10 to 40 gallons of water per acre, For
best results, apply to actively growing plants when most
have reached the boot-to-head stage of growth or in the
fall prior to frest. Allow 7 or mare days after application
before tillage. Do nat tank-mix with residual herbicides
when using the 1 quart per acre rate.

For burndawn of Johnsongrass, apply 1 pint per acre plus
0.5 to 1 percent nonionic surfactant in 3 to 10 gaflons
of water per acre before the plants reach a hesght of 12
inches. For this use, aflow at least 3 days after treatment
befare tillage,

Spot Treatment (partial ¢untrol or suppression)—Apply
a | percent solution of this praduct pius 0.5 to 1 percent
nonionic surfactant by total spray volume when johnson-
grass is 12 to 18 inches in height. Coverage should be
uniform and complete.

Kikuyugrass—Apply 2 to 3 quarts of this product per
acre. Spray when most kikuyugrass is at least 8 inches
in hesght (3 or 4-leaf stage of growth) and actively grow-
ing. Allow 3 or maore days after application before tillage.

Lantara—Apply this product as a 1 to 1% percent solu-
tion using hand-held equipment only. Apply to actively
growing lantana at or beyond the bloom stage of growth.
Use the higher application rate for plants that have
reached the woody stage of growth. Allow 7 or more days
after application before tillage.

Milkweed, common—Apply 3 quarts of this product per
acre. Apply when actively growing and most of the milh.
weed has reached the [ate bud to flower stage of growth.
Foflowing smail grain harvest or mowing, aliow milkweed
to regrow to a mature stage prior to treatment. Allow 7
aor more days after application before tillage.

Mubty, wirestem—Apply 1 to 2 quarts of this product per
acre. Use 1 quart of this product plus 0.5 to 1 percent
nomionic surfactant by total spray volume in 3 to 10 gal-
lons of water per acre. Use 2 quarts of this product when
applying 10 to 40 gallons of water per acre or :n pasture,
sod, or noncrop areas. Spray when the wirestem muhiy
is 8 inches or more in height and actively growing. Do not
tifl between hdrvest and fall applications or in the fail
or spring prior t¢ spring applications. Allow 3 or more
days after application before tillage. This product will not
prowide residual control of wirestem muhly from seeds
which germinate after a Roundup herbicide application.
Do not tank max with residual herbicides when using the
1 quart per acre rate,

Nightshade, silverieaf—For contral, apply 2 quarts of this
product plus 0.5 to 1 percent nonionic surfactant by total
spray volume in 3 to 10 gallons of water per acre. Appii-
cations should be made when at Jeast 60 percent of the
plants have bernes. Fail treatments must be applied be-
fare a killing frost. Allow 7 or more days after applica-
tion before tillage. Do not treat when weed is under
drought stress as good s0il moisture is necessary for ac-
tive growth.

Nutsedge: purpie, yellow—Apply 3 quarts of this product
per acre 3s a hroadcast spray, or appiy a 1 percent solu-
tton frem hand-heid equipment to control existing
nutsedge plants and immature nutlets attached to
treated plants. Treat when plants are in flower or when
new nutlets can be found at rhizome tips. Nutlets which
have not germinated will not be controlled and may ger-
minate following treatment. Repeat treatments will be
required for long-term control, Wait 7 days after treat-
ment befare tillage, Tillage will stimulate nutlet germi-
nation.

Apply 1 pint to 1 quart of this praduct per acre. plus
0.5 ta 1 percent nomonic surfactant in 3 to 40 gallons
of water per acre o provide suppression or partial con-
trol of existing nutsedge plants. Treat when plants have
3 to 5 leaves (less than & inches). Repeat treatments
will be required to contral subsequent emerging plants.
Wait 7 days after treatment befors tillage or mowing.

Pampas—Apply this product asa 1% to 2 percent solu-
tion using hand-held equipment. Apply to plants that are
actively growing at or beyand the boot stage of growth.
Thorough coverage is necessary for best control.

Phragmites—For partial control of phragmites i Florida
and the counties of other states bordering the Gulf of
Mexico, apply 5 quarts per acre as a broadcast spray or
apply a 2 percent solution from hand-held equipment.
In other areas of the U.S., apply 3 quarts per acre as a
broadcast spray or apply a I percent solution from hand-
held equipment for partial control, For best resuits, treat
during late summer or fall months or when plants are
actively growing and in full bloom. Treatment before or
after this stage may lead to reduced control. Due to the
dense nature of the vegetation, which may prevent good
spray coverage or uneven stages of growth, repeat treat-
ments may be necessary to maintain control. Visual con-
tral symptom will be slow to devefop.

Quackgrass—In Annual Cropping Systems, or in Pastures
and Sods Followed by Desp Tillage: Apply 1 to 2 quarts
of this product per acre, For the one quart rate, apply 0.5

to 1 percent nonionic surfactant by total spray volume
in 3 to 10 gallons of water per acre. For the 2 quart rate,
apply in 10 to 40 gallons of water per acre. Do not tank
mix with residual herbicides when using the | quart rate,
Spray when quackgrass is 8 to 12 inches in height and
actvely grawing. Do not till between harvest and fall ap-
plications or in fall or spring prior to spring application.
Allow 3 or mare days after application before tillage. In
pastures or sods, for best resuits use a moldboard plow.

Quachgrass—Pasture or Sod or Other Noncrop Areas
Where Deep Tillage is Not Planned Following Application:
Apply 2 to 3 quarts in 10 to 40 gallons of water per acre.
Spray when the quackgrass is greater than B inches tall
and actively growing. Do not till between harvest and fail
application or in fall or spring prior to spring applicatian,
Allow 3 or more days after application befare tillage.

Sweet Potato, wild—Apply this praduct as a 2 percent
solution using hand-heid equipment. Apply to actively
grawing weeds that are at or beyond the bteom stage of
growth. Repeat applications will be required. Aflow the
plant to reach the recommended stage of growth before
retreatment. Allow 7 or mare days before tilfage.

Thistle, Canada—Apply 2 to 3 quarts of this product per
acre. Apply to actively growing thistles when most are at
or beyond the bud stage of growth. Atter harvest. mow-
ing or tillage in the [ate summer or fall, aliow at least 4
weeks for amtiation of active growth and rosette develap-
ment prior to the application of this product. Fall treat-
ments must be applied before a kiiling frost. Atlaw 3 or
more days after application before tillage.

For suppression of Canada thistle, apply I quart per acre
of this product plus 0.5 10 | percent nonionte surfactant
by total spray volume in 3 ta 10 gallons of water per acre
in the late summer or fal after harvest, mawing or til-
lage. Allow rosette regrowth to 2 minimum of 6 inches
in diameter before treating. Applications can be made
as long as leaves are stil green and plants are actively
growing at the time of application. Aliow 3 or more days
after application before tillage.

Torpedograss—Apply 4 to 5 quarts of this product per
acre to provide partial control of torpedograss. Apply to
actively growing torpedograss when mast plants are at
of beyond the seedhead stage of growth. Repeat applii-
cations will be required to maintain contrat. Fall treat-
ments must be applied before frost. Allow 7 o more days
after application before tiflage.

Other perannials listed on this label—Apply 3 to § quarts
of this product per acre. Apply when actively growing and
most have reached early head or early bud stage of
growth. Allow 7 or more days after application before
tillage.

TANK MIXTURES

When applied as directed. under the conditions
described, Roundup plus Banvel or 2,4-D amine will sup-
press or controf the following perennial broadfeaf weed:

Bindweed, fisid
Convolvulus arvensis

For suppression, apply 16 ounces of this product plus 0.5
Ib a.e. of 2,4-D amine or 0.25 Ib a.i. of Banvel, plus 0.5
to | percent nonionic surfactant by total spray volume
in 3 to 10 gallons of water per acre for ground applica-
tions and 3 to 5 gallons of water per acre for aerial appii-
cations. Applications should be delayed untif maximum
emergence has occurred and whea vines ars between 6
to 18 inches in length. These tank mixtures may be
applied using aerial application equipment {except in
California} in fallow and reduced tillage systems only,



For control, apply 2 quarts of this product plus 0.5 pound
a1 of Banvel in 10 to 20 gallons of water per acre. At
these rates, apply using ground application equipment

only.
Irrigated Agricultural Lands

Apply 1 to 2 quarts of this product plus 1 quart per acre
of 2,4-D amine 1n 10 to 20 gallons of water per acre with
ground equipment oniy for partial control {Suppression)
of field bindweed. Appiications should be made foliowing
harvest or in fall fallow ground when the bindweed 15 ac-
tively growing and the majority of runners are 12 inches
or more in iength. The use of at least one irrigation will
promote active bindweed growth.

Dogbane, hemp
Apocynum cannabium

For suppression, apply 16 ounces of this product pius 16
ounces of 2.4-D amine pius 0.5 to 1 percent nontonic sur-
factant by total spray votume in 3 to 10 gallons of water
per acre for ground apphcations and 3 to 5 gallons of
water per acre for aenat applications. Delay applications
until maximum emergence of doghane has occurred. For
contrat, apply 4 quarts of this product it 3 to 20 galions
af water using ground application equipment only.

Smartweed, Swamp
Polygonum coccineum

For contral. apply 16 ounces of this product plus 0.5
pounds active ingredient of 2.4-0 amine plus 0.3 1o 1
percent nonjonic surtactant by total voiume in 3 1o 10
gallons of water per acre in tne late summer or fall. Apply
when plants are actwely growing and most have reached
the early tud stage of growth, Allow 7 ar more day after
application before tiltage

Fefer to the specific proouct laeis for crop rotation res-
Irictions and cauttonary statements of ail procuces in
1ank mixture.

WOODY BRUSH AND TREES

When appilea as recommended under the condstions
aascribed. this preauct CONTROLS or PARTIALLY CON-
TROLS the following woady brush plants and trees

Alder

Monkey Flower*
Alnys spp. Mimulus guttatus
Ash® Oak:
fraxinus spp. Black*
Aspen, quaking Quercus velutina
Populus tremulordes Northem Pin
Bearmat (Bearclover} Quercus palustrs
Chamaebatia foliolosa Post
Birch Quercus steliata
Betuia spp. Red
Blackberry Quercus rubra
Rubus spp. Southern Red
Broom: Quercus falcata
French White*
Cytisus monspessulanus Quercus atba
Scotch Persimmon®
Cytisus scopanus Diospyros spp.
Buckwheat, Californiz* Paison Ivy
Eriogonum fasciculatum Rhus radicans
Cascana* Poison Dak
Rhamnus purshiana Rhus toxicodendron
Catsclaw* Poplar*, yeliow
Acacia greggr Lirtodendron tutipifera

Ceanothus* Raspberry
Ceanathus spp. Rubus spp.
Chamisz Rose, muitifiora
Adenostoma fasciculatum Rosa multifiora
Cherry: Sage, black
Bitter Salvia mellifera
Prunus emargmata Sagebrush, Cafifarnia
thk Aftemfs’a Ca”forﬂjca
Prunus serotina Salmonberry
Pin Rubus spectabilis
Prunus pensylvanica Sassainas
Coyote brush Sassafras aibidum
Bacchans consanguinea Sourwood
Oxydendrum arboreum

Creeper, Yirginia®

Parthenocissus quinguefolia Sumac:

Dewberry Poison*
Rubus trvialis Rhus vernix
Elderberry Smooth*
Sambucus spp. Rhus glabra
Elm* Winged*
Ylmus spp. Rhus copalling
Eucalyptus, Biuegum Sweetgum
Eucalyptus glotulus Liguidambar styracifiua
Hasardia* Swaordfern®*
Haplopappus squamosus Polystichum munitum
Hawthorn Tallowtree, Chinese
Crataegus spp. Saptum sebiferum
Hazel Tan Oak
Corylus spp Lithocarpus densifforus
Honeysuckie Thimbleberry
Lontcera sop Rubus parviftorus
Kudzu Tebacco, tree*
Puerana fobata Nicotiana glauca
Locust, biack® Trumpetcresper
Robima pseudoacacia Campsis radscans
Madrone Willow
Arbutus menziesy Sahix spp.
Manzanita
Arctostaphylos spp.
Maple:
Red**
Acer ruprum
Sugar
Acer saccharum
Vine*
Acer circinatum

*Partial control

**See below for control or partial control instructions.

NOTE: If brush has been mowed or tilled or trees have
been cut, do not treat until regrowth has reached the
recommended stages of growth.

Appiy this product when plants are actively growing, and
unless otherwise directed, after full leaf expansion. Use
the higher rate for larger plants and/or dense areas of
growth. On vines, use the higher tate for piants that have
reached the woody stage of growth. Best results are ob-
taned when apphication is made in late summer or fall
after frurt formation.

In and areas, best results are obtained when application
1$ made 1t the spring to early summer when brush
species are at high moisture content and are fowering.

Ensure thorough coverage when using hand-held equip-
ment, Symptams may not appear prior to frost or senes-
cence with fall treatments.

Allow 7 ar more days after application befare tillage,
mowing or removal. Repeat treatments may be necessary
to control plants regenerating from underground parts
or seed. Some autumn colors on undesirable deciduous
spectes are acceptable provided no major leaf drop has
occurred. Reduced performance may result if fall treat-
ments are made foflowing a frost.

See "Directions for Use”, and 'Mixing, Addrtives, and
Applfcation Instructions™ sections of this label for la-
beled uses and specific application instructions.

Apply this product as follows to cantrol or partally controt
the fallawing woady brush and trees.

Alder/Dewberry/Honeysuckle/Post Gak/Raspberry—For
contrgl, apply 3 to 4 quarts per acre of this product as
a broadcast spray or asa 1 ta 1% percent solution with
hand-held equipment.

Aspen, quaking/Cherry: bitter, black, pin/Hawthorn
/0ak, southern red/Sweetgum,/Trumpetcreeper— For
control, apply 2 to 3 quarts of this product per acre as
a broadcast sprayor as a 1 to 1% percent solution with
hand-held equipment.

Birch/Elderberry/Hazel/Salmanberry/ Thimbleberry—
Far cantrot, apply 2 quarts per acre of this proguct as
broadcast spray or as & | percent solution with hand-held
equipment.

Blackberry—For controt, apply 3 to 4 quarts per acre of
this product as 2 broadcast spray, or 1 to 1% percent
solutton with hang-held equipment. Make applicatton
after plants have reached full leaf maturity. Best results
are abtained when applications are made n late sum-
mer or fall. After berries have set or dropped in tate fall,
btackberry can be controlled by applying a 3/4 percent
solution of this product plus 0.5 to 1 percent nontonic
surfactant by total spray volume with hand-heid equip-
ment For control of blackberries after leaf drop and until
killing trost or as long as stems are green. apply 3 to 4
quarts of this product wn 10 to 40 gallons of water per
acre.

Broom: French, Scotch—For control, apply a 1% to 2 per-
cent solution with hand-held equipment.

Buchwheat, California/Hasardia/Monkey Flower/
Tobatco, tree—For partial control of these species, apply
a | ta 2 percent solution of this product as a foliar spray
with kand-held equipment. Thorougn coverage of foliage
15 necessary for best results.

Catsclaw—For partial control, apply asa 1 to 1% percent
solutron with hand-held equipment,

Coyote Brush—For control, apply a 1% ta Z percent solu-
tion with hand-held equipment when at least 50 percent
of the new leaves are fully developed.

Eucalyptus/Bluegum—For control of eucalyptus
resprouts, apply a 2 percent solution of this product with
hand-held equipment when resprouts are 6 to 12 fest
tall. Ensure complete coverage. Apply when plants are
growing actively, Avoid apphcation to drought-stressed
plants.

Kudzu--For control, apply 4 quarts of this product per
acre as a broadcast spray or as a 2 percent solution with
hand-held equipment. Repeat applications will be re-
quired to maintain control.

Maple, red** —For control, applyasa 1 to 1% percent
solution with hand-hetd equipment when at feast 50 per-
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cent of the new leaves are fully developed, For partial
contral, apply 2 to 4 quarts of this praduct per acre as
a broadcast spray.

Maple, sugar/0ak, northern pin/Oak red—For control.
apply as a 1 to 1% percent solution with hand-held
equipment when at least 50 percent of the new leaves
are fully deveioped.

Poison lvy/Poisan Oak—For control. apply 4 to § quarts
of this product per acre as a broadcast spray or asa 2
percent solution with hand-held equipment. Repeat
applications may be required to maintain control. Fail
treatments must be applied before leaves lose green
color.

Rose, multiflora—Fer control. apply 2 quarts of this
product per acre as 3 braadcast spray aras a | percent
salution with hand-held equipment. Treatments should
be made prior to leaf deterioration by leaf-feeding
nsects.

Sage, black/Sagebrush, Califomia/Chamise/Taliowtree,
Chinese—For control of these species, apply a | percent
solution of this praduct as a foliar spray with hand-held
equipment. Thorough coverage of foliage 15 necessary for
best results.

Wiilow—For cantral, apply 3 quarts of this praduct per
acre as a broadcast soray or as a | percent solution with
hand-heid equipment,

Other Woody Brush and Trees listed on this label—For
partial control. apply 2 to 4 quarts of ths product pes
acre as a broadcast spray or as a [ to 2 percent solution
with hand-heid equipment.

DIRECTIONS FOR USE

it 15 a wolation of Federal law to use this product :n any
manner incansistent with its labeling.

Storage and Disposal

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

See container label for STORAGE AND DISPQSAL
tnstructons.

NONCROP USES

See "General Information” and “"Mixing, Additives and
Application Instructions” sections of this label for essen-
tiai product performance information and the following
“Noncsop™ sections for specific recommended uses.

EXTREME CARE MUST BE EXERCISED TO AVOID CON-
TACT OF SPRAY WITH FOLIAGE OF DESIRABLE TURF-
GRASSES, TREES, SHRUBS, OR OTHER DESIRABLE
VEGETATION SINCE SEVERE DAMAGE OR DESTRUCTION
MAY RESULT.

NQTE: If spraying areas adjacent to desirable plants,
use a shield made of cardboard, sheet metal or
plyboard while spraying to help prevent spray from con-
tacting foliage of desirable plants.

Repeat treatments may be necessary to control weeds
regenerating fram underground parts or seeds.

Roundup herbicide does not provide residual weed con-
trol. For subsequent weed control, follow a label-
approved herbicide program.

Read and carefully observe the cautionary statements

and all other information appearing on the labes of all
herbicides used.

INDUSTRIAL, RECREATIONAL
AND PUBLIC AREAS

When applied as directed for "Noncrop Uses’, under
conditions described, this product controis annual and
perennial weeds listed on this labed grawing i areas such
as airports, ditch banks, dry ditches. dry canals, fence-
rows, golf courses, highways, industrial plant sites,
lumber yards, parking areas, parks, petroleurn tank farms
and pumping installations, pipelines, power and tele-
phene rights-of-way, railroads. roadsides, schools, storage
areas. other public areas and similar ingustnal or non-
Crop areas.

For specific rates of application and instructions for con-
trol of various annual and perennial weeds and woody
brush and trees, see the “Weegds Cantrolled” section of
this label.

This product may be applied with recirculating sprayers,
shielded applicators, ar wiper apphcators in any noncrop
site specified on this label. See the “"Selectve Equipment
part of ""Application Equipment and Techniques™ sec-
tion of this label for information an proper use and
calibration of this equipment,

B TANKMIXTURESFOR B

INDUSTRIAL SITES AND
FORESTRY SITE PREPARATIONS
| ROUNDUP® pius OUST™ |

Use on industnal sites including airports, industriai
plants. lumberyards, petroleum tank farms. pumpung
stations, pipelines, railroads. roadsides. storage areas or
other simitar sites where bare ground 15 desired.

This tank mixture may aiso be used as a site preparation
treatment for sites to be planted to jack pine, loblolly
pine, red pine, slash pine and Yirginia pine.

When applied as directed for "Noncrop Uses” under the
conditions descnbed, this product plus Qust provides
control of annual weeds listed in the “Weeds Controlled”
section of the label for this product and Qust, and con-
trol or partial control of the perennial weeds listed helow.

Apply 1 to 2 quarts of this product with 2 to 4 ounces
of Oust 1n 10 to 40 gailons of spray solution per acre as
a broadcast spray to actively growing weeds.

This mixture may be applied by aertal equipment in site
prep operations. When applied by air, use the recom-
mended rates 1n 5 to 15 gailons of spray solutron per
acre.

Far control of annual weeds. use the lower rates of these
products. .

For control of the listed perennial weeds, use the hugher
rates of both products. For partial control, use the lower
rates.

Bahiagrass Johnsongrass**
Paspalum notatum Sorghum halepense
Bermudagrass* Poorjoe®*
Cynodon dactylon Diodia teres

Broomsedge Quackgrass
Andrapogon virginicus Agropyron repens

Dock, curly Trumpetcrespar®
Rumex crispus Campsis radicans

Dogfennel Vaseygrass
Eupatorium Paspalum urvillei

capilliforium

Fescue, tall Yervain, blue
Festuca arundinacea Verbena hastata

*Suppression at the higher rates only.
**Control at the lower rates.

Read and carefully observe the cautionary statements
and all ather information appearing on the labels of ail
herbicides used.

- ™Dust 15 a tracemark of €. 1. du Pant de Nemours and Company.

| TANK MIXTURES [
NONCROP SITES

When applied as a tank mixture, this product provides
control of the emerged annual weeds and partial control
of the emerged perennial weeds listed in this label, When
apphed as a tank mixture, the followng residual herbi-
cides will provide preemesgence control of the weeds
listed in the individual product labels,

| ROUNDUP plus DIURON a
| ROUNDUP® pius KROVAR™ | a
u ROUNDUP plus KROVAR i m
| n
a |

ROUNDUP plus RONSTAR™ S0WP

ROUNDUP plus SIMAZINE,
CALIBER™ 90

| ROUNDUP plus SIMAZINE 4L |
n ROUNDUP pius SIMAZINE 30W |
| ROUNDUP plus SURFLAN™ 75W ]
B ROUNDUP plus SURFLAN AS n

When tank mixing with residual herbicides, add an
agnicuiturally approved nanionic surfactantat 0.5to 1
percant by volume of spray solution, See the "Mixing, Ad-
ditives and Application Instructions” section of this labei
befare preparing these tank mixtures.

Read and carefuily observe the 1abel claims, cautionary
statements, recommended use rates and afl other infor-
mation on the fabels of all products used in these tank
muxtures. Use according to the most restrictive label
directions for each product in the mixture,

CONTROL OF EMERGED WEEDS

Annual Weeds—Apply 1 quart per acre of this praduct
in these tank mixtures when weeds are fess than 6 inches
tail and 1% quarts per acre when weeds are more than
6 inches tall,

Perennial Weeds—For partial contraf of perennial weeds
using these tank mixtures. apply 2 to § quarts per acre
of this product. Follow the recommendations in the
“Weeds Controlled” section of this label for stage of
growth and rate of application for specific perenmal
weedls,

PREEMERGENCE WEED CONTROL

The follawing are the labeled rates for the recommen-
ded residual herbicides for noncrap uses:

PRODUCT RATE/ACRE
Diuron, Karmex™ 50WP 2t08lbs
Krovar | dto6ibs
Krovar 1) 2to51bs
Ronstar S0WP 4108 Ibs
Simazine, Caliber 90 53to11.1ths
Simazine B0W 6to12% lbs
Simazine 4L 4.8to 10 qts
Surflan 75W 2% to 5% Ibs
Surflan AS 2tod gts




Refer to the individual product labels for specific non-
crop sies, rates, carier volumes and precautionary
statements.

Mix only the quantity of spray solution which can be used
during the same day, Do not allow these tank mixtures
to stand overnight as this may result in reduced weed
control.

APPLY THESE TANK MIXTURES THROUGH CONVEN-
TIONAL BROADCAST EQUIPMENT ONLY.

™Caliber (s 3 trademark of C:ba-Gesgy Corperation.

M yarmex and ™¥rmvar are trademarks of £.1. de Pont de Nemours
and Company.

TMgonstar 15 a trademark of Rhone-Paulenc, Inc.

™™Surilan 15 a trademark of Elanco Products Company.

FARMSTEAD WEED CONTROL

When applied as directed for “'Noncrop Uses”, under
conditions described, this product controls undesirable
vegetation listed on this label around farmstead build-
ing foundations, along and n fences, shelterbelts, and
for general nonselective farmstead weed control,

For specific rates of application and mstructions for con-
trot af vanieus annual and perennial weeds, see the
‘Weeds Controlied” section of this label.

ORNAMENTALS

TH!S PRODUCT 1S NOT RECOMMENDED FOR USE AS AN
OVER-THE-TOP BROADCAST SPRAY IN ORNAMENTALS.

Wnen appiied as directed for the conditions described
for “Nencrap Hses”, this product controls undesirabie
vegetation fisted on thes labei prior to planting ornamen-
tals. in established ormamentals, and within ang around
greenhouses and shadehouses.

For specific rates of application and nstructions for con-
trol of various annual and perenmial weeds, see the
“"Weeds Controlied” section of this label.

Where repeat applications are necessary, do not exceed
10 6 quarts of this product per acre per year.

Site Preparation— Following preplant apphications of this
product, any ornamental species may be planted.
Precautions should be taken to protect nontarget plants
duning site preparation applications.

Greenhouse/Shadehouse Use—This product may be
used to control weeds hsted on this iabel which are grow-
g In greenhouses. Desirable vegetation must not be
present dunng application and air circulation fans must
be turned off.

Postdirected Spray—Llise as a directed spray toward the
base of establisned woody ornamentals species listed
below.

Arborvitae Lilac

Thiya spp. Syringa spp.
Azalea Magnofia

Rhododendron spp Magnolia spp.
Boxwood Mapie

Buxus spp. Acer spp.
Crabapple Oak

Malus spp. Quercus spp.
Euonymus Privet

Euonymus spp. Ligustrum spp.
Fir Pine

Abies spp. Pinus spp.

Pseudotsuga spp.

Hollies Spruce
fex spp. Preea spp.
Yew

Taxus spp.

SILVICULTURAL SITES,
RIGHTS-OF-WAY
and CHRISTMAS TREES

NOTE: NOT RECCMMENDED FOR USE AS AN OVER-THE-
TOP BROADCAST SPRAY IN SILVICULTURAL
NURSERIES, OR CHRISTMAS TREE PLANTATIONS.

When applied as directed for “Noncrop Uses” under con-
ditions described, this product canirols undesirable vege-
tation listed on this label. This product also suppresses
or controls undesirable vegetation Iisted on this label
when applied at recommended rates for release of
established comiferous species listed on this label,

For specific rates of application and instructions for con-
trol of vanous brush, annual and perennial weeds, see
the "Weeds Controlled” section of this labet, For specific
rates of application for release of hsted coniferous
species, see the "Conifer Release™ part of thes section
of the label.

Where repeat applications are necessaty, do nat exceed
10.6 quarts of thss product per acre per year

Aerial Applicatien—This preduct may be appiied using
aerial spray equipment for sifwcultural site preparation,
conifer release and rights-of-way treatments. See the
“Apphcation Equipment and Techniques™ part of the
"Mixing, Additives and Application Instruction” sechion
of this Jabed for nformatior an how to properly spray this
product by air. |

DO NOT APPLY THIS PRODUCT BY AIR TO RIGHTS-OF-
WAY SITES [N THE STATE OF CALIFORNIA,

In order to reduce the aeral apphication dnft hazard to
aguatic sites™, to nontarget sites, or any site containing
desirable vegetation, always maintain appropniate bufter
zanes. A buffer zone of the following mimmum distances
should be maintained

= Hehicopters using a Micrafod™ boom. a Thru-Valve™
boom (TVB-45). or equivalent drift control systems,
shouid maintain at least a 50-foot buffer zone.

* When using other aeriat equipment;

1. Maintair at least a 75-foot buffer zone for applica-
tions using 2 quarts or less per acre of this product.

2. Maintain at least a [ 25-foat buffer zone for applica-
tion using more than 2 quarts per acre of this product.

3. Mantain at least a 400-foot buffer zone for applica-
tions on rights-of-way wnen applied from 75 feet or
more above ground levet.

These distances shauld be increased if conditions favar-
ing drift exist,

*Aquatbic sites include alt lakes, ponds, and streams used
for significant domestic purpases or anghing.

Ticrofo 15 a trademark of Umon Carbide Agncuftural Products,
Inc.

T¥Thry.Valve 15  trademark of Waldrum Specialties, inc.

] SITE PREPARATION a
Following preplant applications of this product, any silvi-
cultural species may be planted.

| POSTDIRECTED SPRAY |
In established silvicultural sites, use as a spray on the

foliage of undesirable vegetatian. Care must be exercised
to avoud contact of spray, drift or mist with foliage or
green bark of desirable species.

= CONIFER RELEASE N

For release, apply only where conifers have been estab-
lished for more than one year. Vegetation should not be
disturbed pror to treatment qr until visual symptems
appear after treatment. Symptoms of treatment are slow
ta appear, especially in woody species treated in iate fail.
injury may occur to conifers treated for release, especially
where spray patterns overlap or the higher rates are
applied or when apphications are made during periods
of actve conrfer growth, Do not use additional surfactant
with conifer release applications.

Applications must be made after formation of final
conifer resting buds 10 the fall or prior to initial bud
swelling in spring. Same autumn colers on undesirable
deciduous species are acceptable provided no major leaf
drop has gccurred. Use the following rates for conrfer
release to controk or partially control the weeds hsted 1n
the "Weeds Controlied” section of this label.

For release of the following conifer species:
Douglas fir Pines*

Pseudotsuga menziesti  Pinus spp.
Fir Spruce

Abues spp. Picea spp.
Hemiock

Tsuga spp

*Includes all specres except eastern white pene, labioliy
pene or siash pine.

Apply 1%2 to 2 quarts of this product per acre except in
Washington and Oregon. west of the crest of the Cascade
Mountains. Far spring treatments west of the crest of the
Cascade Mountains, appiy 1 quart of this praduct per
acre befare canifer bud swell for contro! of annual weeds.
For fall treatments in Washington and Oregon, west of
the crest of the Cascade Mountains, apply 1 to 1% gquans
of this product per acre before any major leaf drop of
decidutous species.

For retease of western hemlock apoly 1 quart of this
product per acre.

For release of the following conifer species:

Loblolly pine Slash pine
Pinus taeda Pinus elliottn
Eastern white pine
Prnus strobus

Late S=ason Application—Appiy 114 to 2 quarts of this
product (n a mimmum of 5 galions of spray solution per
acre during early autumn. Applications made prior to
September 1 or when conditions are conducive to rapid
growth of conifers wiil result in potential for increased
injury (n the form of tip and/or needie burn. [npury may
decrease with fater applications, Some autuma colors are
acceptable at terne of application. Apply prior to frost or
leaf drop of undesirable plants. Applications made ac-
cording to labet directron wili release loblofy pine,
eastern white pine and slash pine by reducing compe-
tition from the following species:

Ash Persimman
fraxinus spp. Diaspyros spp.
Cherry: Poplar, yellow
Black Lirfodendron tulipfera
Prunus seroting Sassafras
Pin Sassafras albidum

Prunus pensylvanica
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Elm Sourwood
Utmus spp. Oxydendrum arboreum
Hawthorn Sumac:
Crataegus spp. Poison
Locust, black Rhus vernix
Robina pseudoacacia Smooth
Maple, red Rhus glabra
Acer rubra Winged ~
Oak: Rhus copallina
Black Sweetgum
Quercus velutina Liguidambar styraciflua
Post
Quercus stelfata
Southern Red
Quercus falcata
White
Quercus afba

Apply only ta those sites where woody brush and trees
listed in this label constitute the majority of the
undesirable species.

| | Roundup pius Oust Tank Mixtures |
for Conifer Release from Herbaceous Weeds

To release lobloily pines from herbaceous weeds, tank
mixtures of this product with Qust will provide control
of annual weeds listed (n the “Weeds Cantrolled sec-
tion of this and the Qust label, and partial control of the
perennial weeds listed below.

Apply 16 to 24 fluid cunces of Roundup with 2 to 4
ounces of Qust in 10 to 30 gallons of spray solution per
acre. Make application to actively growing weeds as a
broadcast spray over the top of the young loblolly pines.

. This tank mixture may be applied using aerial equip-

ment. When applying by air, use the recommended rate
in 5 to.15 gallans of spray solution per acre.

For control of annual weeds below 12 nches in height
{or runner fength an annual vines) use the low rates of
both products. Use the higher rates of both products
when annual weeds are in more advanced stages of
growth and approaching flower or seed formation.
Use the higher rates of both products for partiai control
of the following perennial weeds. Use the lower rates for
suppression of growth.

Bahiagrass Johnsongrass™*
Paspalum notatum Sorghum halepense

Broomsedge Poorjos**
Andropogon virginicus Diodia teres
Dock, r.udy. Trumpetcreeper*
Rumex crispus Campsis radicans
Dogfmne! Vaseygrass
Eupatorium Paspalum urvillei

capilliforium Vervain, blue

Fescue, tall Verbena hastata

Festuca arundinacea

*Suppression at the higher rates only.
*+Control at the higher rates.

Pine damage may occur or can be accentuated if treat-
ment takes place when young trees are under stress from
drought, flood water, insects or disease.

Read and observe the cautionary statements and all other
information appearing on the label of all herbicides used.

NOTE TO USER

This product must not be used in areas where adverse
impact an Federally designated encangered/threatened
plant or aquatic species is likely.

Prior to making applications, the user of this product
must determine that no such species are located in or
immediately adjacent to the area to be treated.

| CUT STUMP TREATMENTS |

Woody vegetation may be controlled by treating freshly
cut stumps of trees and resprouts with this product.
Apply this product using suitable equipment to ensure
caverage of the entire cambium. Cut vegetation ¢lose to
the soil surface. Apply a 50 to 100 percent solution of
this product to the freshly cut surface immediately after
cutting. Delays 1n application may result in reduced per-
formance. For best resuits, applications should be made
during periods of active growth and full leaf expansion.
When used according to directions for cut stump appii-
cation, this product will CONTROL, PARTIALLY CONTROL
or SUPPRESS many types of woody brush and tree
spectes, some of which are listed below:

Alder Saltcedar

Alnus spp. Tamarisk spp.
Eucalyptus/Bluegum Sweetgum

Eucalyptus glotulus Liquidambar styraciflua
Madrane Tan Oak

Arbutus menziesn Lithocarpus densiflorus
Oak Willow

Quercus spp. Salix spp.
Reed, giant

Arundo donax

n INJECTION AND FRILL [ |

APPLICATIONS

Woody vegetation may be controfled by injection or frill
applicatson of this product. Apply this product using
suitable equipment which mast penstrate into the fiving
tissue. Apply the equwvalent of 1 ml of this proguct per
each 2 to 3 inches of trunk diameter. This s bast
achievad by applying 50 to 100 percent concentration
of this material erther to a continuous frill around the
tree or as cuts evenly spaced around the tres below all
branches. As tree diameter increases in size, better
results are achieved by applying diluted matenal to a
continuous frill er more closely spaced cuttings. Avoid
application techmques that allow runoff to occur from
frill or cut areas in species that exude sap fresly after
frills or cutting. In species such as this, make frill or cut
at an oblique angle so as to produce a cupping effect and
use undiluted material. For best results, application
shouid be made duning periods of active growth and after
full leaf expansion.

This treatment WILL CONTROL the following woody
species:

Oak Sweetgum

Quercus spp. Liguidambar styraciflua
Poplar Sycamore

Populys spp. Platanus occidentalis

This treatment WILL SUPPRESS the follawing woody
species:

Black gum Hickory
Nyssa sylvatica Carya spp.

Dogwood Mapis, red
Cornus spp. Acer rubrum

TURFGRASSES AND GRASSES
FOR SEED PRODUCTION

@  PREPLANT AND RENOVATION B

When applied as directed for “Noncrop Uses”, under
tonditions described, this product controls most exist-
ing vegetation prior to the planting or renovation of either
turfgrasses or grass seed production areas.

For specific rates of application and instructions for con-
trol of various annual and perennial weeds, and woady
brush and trees, see the "Weeds Controlied” section of
this label.

For maximum corttrol of existing vegetation, delay ptant-
ing to determune if any regrowth from escaped under-
ground plant parts occurs. Where repeat treatments are
necessary, sufficient regrowth must be attained prior to
application. For warm-season grasses, such as bermuda-
grass, summer or fall application provide best control.

DO NOT DISTURB SOIL OR UNDERGROUND PLANT
PARTS BEFORE TREATMENT. Tillage or renovation tech-
niques such as vertical mowing, coring or slicing should
be delayed for 7 days after application to allow proper
translocation into underground plant parts.

TURFGRASSES

Where existing vegetation 15 growing in a field or
unmowed situation, apply this product to actively grow-
ing weeds at the stages of growth given in the "Weeds
Controiled” section of this label.

Where existing vegetation is growing under mowed turf-
grass management, apply this product after omitting at
least one regutar mowing to aflow sufficient grawth for
good interception of the spray.

Desirable turigrasses may be planted following the above
procedures.

GRASSES FOR SEED PRODUCTION

Apply this product to actively growing wesds at the stages
of growth given in the “Weeds Canirolied” section of this
labed prior to planting or renovation of turf or forage grass
areas grown for seed production.

DO NQT feed or graze treated areas within 8 weeks after
application.

B ANNUAL WEED CONTROL IN |
DORMANT BERMUDAGRASS
AND BAHIAGRASS TURF

When appited as directed for “Noncrop Uses” this
product will provide control or suppression of many winter
annuai weeds and tall fescue for effective release of dor-
mant bermudagrass and bahiagrass turf. Refer to the rate
table for Roundup alone under the “Release of Ber-
mudagrass or Bahiagrass'’ section of this label for
recommended rates and wolumes on the species to be
suppressed or cantrofled. Treat only when turf is dor
mant and prior to spring gresnup Spot treatments ot
broadcast applications of the product in excess of 16
ounces per acre may result in injury or delayed greenup
in highly maintained turfgrass areas; is., golf courses,
lawns, etc.

DO NOT APPLY TANK MIXTURES of Roundup plus Oust
in highly maintained turfgrass aress.



RELEASE OF BERMUDAGRASS OR
BAHIAGRASS

NOTE: Use only in areas where bermudagrass or bahia-
grass are desirable ground covers and where some tem-
porary injury or discoloration can be tolerated. Use
Roundup plus Oust tank-muxtures only on railreads,
mighways, utility plant sites, or other right-of-way areas,

When applied as directed for “Noncrop Uses”, this
product will provide control or suppression of many
winter annual weeds and tall fescue for effective release
of dormant bermudagrass or bahiagrass. This product
may be tank-mixed with Qust as recommended for
residual control. Make applications to dormant bermuda-
grass or bahiagrass. Roundup plus Qust tank mixture may
delay greenup. To avoid delays in greenup and minimize
injury, do not add more than 1 sunce per acre of Qust
on bermudagrass or more than Y% ounce per acre on
bahiagrass, or treat when these prasses are in 2 semi-
dormant condition,

For best results an winter annuals, treat when plants are

in an early growth stage (below 6 inches in height) after

maost have germinated. For best results on tall fescue,
treat when fescue is in or beyond the 4 to 6-leaf stage.

WEEDS CONTROLLED

Rate recommendations for contral or suppression of
winter annuals and tall fescue are listed below:

Appiy the recommended rates of this preduct atone or
as a tank mixture i 10 to 25 gailons of water, plus 0.5
ta 1 percent nonionic surfactant by total spray volume
per acre.

For the best recommendation far the mexture of weeds
within vour geographic areas. contact your Monsants
sales reprasentative.

WEEDS CONTROLLED OR SUPPRESSED
WITH ROUNDUP® ALONE*

NOTE C = Control
5 = Supression

ROUNDUP® QZ/ACRE

WEED SPECIES 8 12 16 24 32 o4
Bariey, little s ¢ CcCc¢c ¢
Hordeum pusiiym

Bedstraw, catchweed s ¢ Ccc¢cc¢c
Galwm aparine \

Bluegrass, annual s ¢ CC¢C¢C
Poa aniua

Chenvil s ¢t ¢ ¢c
Chaerophylium

tamnturier

Chickweed, common s C L € C C
Steflaria media

Cloves, crimson ¢« 5 5 C CC
Trifolitrn

incarnatum

Clover, large hop e 3§ ¢ C¢C
Trifolium campestre

Fescue, tall e & & & § 3
Festuca

arundinaceae

Geranium, Carolina s « § 5 CC
Geranium

carofinianum

Henbit « S L CCC
Lamiym amplexicaute

Ryegrass
Italian e ¢« S [ C C
Lolwm multiflorum

Speedwell, corn S CcC¢¢ ¢
Veromca arvensis

Vetch, common s ¢ 5 [ C C
Vicia sattva

*These rates apply only to sites where an established
competitive turf is present

WEEDS CONTROLLED OR SUPPRESSED
WITH ROUNDUP® PLUS OUST*

NOTE: € = Controf
S = Suppression

ROUNDUFE + OUST {(0Z/ACRE)
ROUNDUF 8 12 12 16 16 12 16

WEED + o+ + + o+ o+
SPECIES QUST % W W W % 1 1
Barley, little cccccececece
Horgeum pusiivm

Bedstraw, catchweed cccceccecce
Gafrum aparine

Bluegrass, annual s¢cgccceccec
Poz annuz
Chervil ccccecce
Chaeraphyfium

tainturiers
Chickweed, common 5 & & BioCC L
Steflaria media
Clover, crimson s §§sScecce
Trifolium incarnatum
Clover, large hop « ¢« S 35S CC
Trifolism campestre
Fescue, tall * » a2 o s 5§
Festuca arundinacese
Geranium, Carofina e« S SCCCC
Geranium carolimanum

Henbit e S CCCCC
Lamium amplexicavie

Rysgrass, ltalian « $SCCC¢E
Lolwm multiflorum

Speedwell, corn scccfCC
Veronica arvensis

Yetch, comman ccccccecec

Yicia sativa

*These rates or muxtures of rates apply only to Sites where
an estabiished competitive turf 15 present.

RELERSE OF ACTIVELY GROWING BERMUDAGRASS

When applied as directed, this product will aid in the
release of bermudagrass by prowiding control of annual
species listed in the "Weeds Controlled” section of this
and the Qust label, and suppressian or partial control of
certain perennial weeds.

For contral or suppression of those annual species listed
on this tabel, use 1 to 3 pints of thrs product as a broad-
cast spray in 10 to 25 gatlans of spray solution per acre.
Use the lower rate when treating annual weeds below &
inches in height (or length of runner 1n annual vines). Use
higher rate as size of plants increases or as they approach
flower or seedhead formation.

Use the highes rate of tis product for partial control of
the fallowing perennial species, Use the lower rates for
suppression of growth. For best results, see the "Weeds
Controlled” section of this label for proper stage of
growth,

Bahiagrass Johnsongrass™*
Paspalum notatum Sorghum halepense
Bluestem, silver Trumpetcreeper*
Andropogon saccharmdes  Campsis radicans
Fescue, tall Vaseygrass
festuca arundinaces Paspalum urwiliei

*Suppression at higher rates only,
**Control at the higher rates

This product may be tank-mixed with Oust. If tank-
mixed, use no more than 1 to 2 pints per acre of Round-
up herbicide with | to 2 ounces of Dust per acre.

Use the lower rates of both mixtures to contral annual
weeds beiow 6 tnches i height (or runner length m
annual wines) that ate histed n the "Weeds Controlled”
section of this booklet and the Qust fabet. Use the highes
rates as annual weeds increase in size and approach the
flower or seedhead stages

Use the higher rates of this product to provide partial
contral of the following perennial weeds. Use the lawer
rates for suppression of growth,

Bahiagrass Johnsongrass*
Paspalum notatym Sorghum halepense
Bluestem, silver Poorjoe**
Andropogon saccharoides  Diodia teres
Breomsedge Trumpetcreaper*
Andropogon virgtcus Campsis radicans
Dock, curly Vaseygrass
Rumex crispus Paspalum urvilfes
Dogtennel Vervain, blue
Eupatorium capiffiforium  Verbena hastatz
Fescue, tall

Fastuca arundinacea
*Suppression at higher rates only.
**Control at the higher rates

Use oniy on well-established bermudagrass. Bermuda-
grass njury may resuit from the treatment but regrowth
will oceur under moist conaitions. Repeat applications
1 the same season are not recommended, since severe
njury may resuft.

Read and carefully observe the cautionary statements
and all pther rnformation appearing on the labels of all
herbicides used

BAHIAGRASS SEEDHEAD AND
VEGETATIVE SUPPRESSION

When applied as directed in the indicated noncrop areas
{roadsides, airports, golf course roughs, and plant sites)
this product will provide significant inhibition of seeg-
head emergence and will suppress vegetative growth for
a period of approxsmately 45 days with single applica-
tions and approximately 120 days with sequential appli-
cations.

Apply Roundup hesbicide 1 to 2 weeks after full greenup -

of bahiagrass or after the bahiagrass has been mowed
to a uniferm hetght of 3 ta 4 inches. Applications must
be made prior to seedhead emergence. Apply 6 fluid
ounces per acre of this product plus 0.5 to 1 percent non-

i
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ionic surfactant by total spray volume in 10 ta 25 gallons
of water per acre.

Sequential applications of this product plus 0.5 te 1 per-
cent nonionic surfactant by total spray volume may be
made at approximately 43 day intervails to extend the
peniod of seedhead and vegetative growth suppression.
For continued seedhead suppression, sequential appii-
catiens must be made prior to seedhead emergence.
Apply no more than 2 sequential applications per year.
As a first sequential application, apply 4 fluid ounces of
this groduct per acre plus nontoric surfactant. A second
sequential application of 2 to 4 fluid ounces per acre
plus nenionic surfactant may be made approximately 45
days after the last application.

A tank mixture of Roundup plus Qust may be applied
only on roadsides for seedhead inhibition and vegetative
suppression. Apply 6 fluid ounces per acre of this
product plus 9.25 ounce per acre of Qust, plus 0.5 to
1 percent nonianic surfactant by total spray volume 1 to
2 weeks following an inrtal spring mowing. When using
Roundup plus Qust for suppression of bahiagrass, make
oniy one application per year,

CROPPING SYSTEMS

See "General Information” and "Mixing, Additives and
Application Instructions” sections of this label for essen-
tiat product performance information.

See the foillowing “Cropping Systems” sections for
specific recommended uses,

EXTREME CARE MUST BE EXERCISED TO AVOID CON-
TACT OF SPRAY WITH FOLIAGE, GREEN STEMS OR
FRUIT OF DESIRABLE CROPS, PLANTS, TREES OR
OTHER DESIRABLE VEGETATION SINCE SEVERE
DAMAGE OR DESTRUCTION MAY RESULT.

Repeat treatments may be necessary to control weeds
regenerating from underground parts or seed. Except as
atherwise specified on this label, repeat treatments must
be made before the crop emerges in accordance with the
instructions of this label,

Except as otherwise specified in a crop section af this
label, the combimned total of all treatments must not
exceed 8 quarts per acre of this product per year.

Do not plant subsequent crops other than those on the
label for 30 days following application.

For ather cropping systems, except following spot treat-
ment in forage grasses and legumes, do not harvest or
feed treated craps for 8 weeks after application. Allow
14 days following spot treatment or selective equipment
use before grazing domestic livestock or harvesting forage
grasses and legumes.

When applied as directed for "Cropping Systems”, under
the conditions described, this product controls annual
and perennial weeds listed an this label, prior to the
emergence of direct seeded crops or prior to transplant-
ing of craps listed on this label.

ALFALFA* KALE

ARTICHOKE, LENTILS
JERUSALEM LETTUCE

ASPARAGUS* LOGANBERRY
BARLEY* MELONS***

BEANS (A1) MUSTARD GREENS

BEET GREENS OATS®

BEETS {Red, Sugar) ONRA

BLACKBERRY OLALLIEBERRY

BLUEBERRY ONION
BOYSENBERRY PEANUTS

BROCCOLI PEAS (All)

CABBAGE PEPPER***
CARROT PINEAPPLE****
CAULIFLOWER POTATO (Irish, Sweet)
CELERY PUMPKIN***
CHICORY RADISH

CORN (RIl)* RASPBERRY (Black, Red)
COTTON* RICE**

CRANBERRY RUTABAGA
CUCUMBER*** SORGHUM {Milo}
CURRANT SOYBEANS*
DEWBERRY SPINACH
EGGPLANT*** SQUASH*** (Summer,
ELDERBERRY Winter)

FORAGE GRASSES™ TOMATILO™**
FORAGE LEGUMES* TOMATOES***¢
GARLIC*** TURNIPS
GOOSEBERRY WATERMELON***
GOURDS*** WATERCRESS***
HORSERADISH WHEAT*
HUCKLEBERRY

*Spot treatments may be applied in these crops.

**Da not treat rice fields or levees when the fields
contain flood water,

***Apply only prior to planting. Allow at least 3 days
between application and planting.

****Do not feed or graze treated pineapple forage foi-
fowtng application,

T Use is restricted to direct seeded crops only.

Spot Treatment (Only those crops with ™" can be spot
treated.)—Appiications in graweng crops must be made
prior to heading of small grains and mulo, initial pod set
10 soybeans, sitking of corn, boll opening on cotton.

For forage grasses and forage legumes see "Spot Treat-
ment” in the "'Pastures” section of "Cropping Systems”
in this label,

For dilution and rates of application using boom or hand-
held equipment, ses "Mixing, Additives and Application

lnstructions” and “Weeds Controlled” sections of this

fabel.

NOTE: FOR FORAGE GRASSES AND FORAGE LEGUMES,
NO MORE THAN ONE-TENTH OF ANY ACRE SHOULD BE
TREATED AT ONE TIME. FOR ALL OTHER CROPS, DO NOT
TREAT MORE THAN 10 PERCENT OF THE TOTAL FIELD
AREA TO BE HARVESTED.

THE CROP RECEIVING SPRAY IN TREATED AREA WILL
BE KILLED. TAKE CARE TO AVOID DRIFT OR SPRAY OUT-
SIDE TARGET AREA FOR THE SAME REASON.
Selective Equipment—This product may be appiied
through recirculating sprayers, shielded applicators, or
wiper applicators in cotton and soybeans. Shielded and
wiper applicators may also be used in tree crops and
grapes. Wiper applicators may be used in rutabagas,
forage grasses and forage legumes, including pasture
sites and sorghum milo.

Ses the "Selsctive Equipment” part of the “Appiication
Equipment and Techniques” section of this label for in-
formation on proper use and calibration of this
equipment,

Allow at least the foliowing time intervals betwesn appli-
cation and harvest;

Cotton, Soybeans ... ........... ....... 7 days

Apples, Avacado, Cherry, Citrus,

Grapes, Pear,

Rutabagas . ... .. §ow e phaEs 14 days
Stone Fruit . . .. . .. .17 days
NutCrops....... .. .21 days
Sorghum (miloy* .. .. 40 days

*Do not use roller appiicatars. Do not feed or graze
treated milo fodder. Do not ensife treated vegetation.

ASPARAGUS

When applied as directed for “"Cropping Systems” under
the conditions described. this product controls weeds
listed on this label in asparagus.

For specific rates of applicatians and instructions for con-
trol of various annual and perennial weeds, see the
"Weeds Controlled" section of this fabel.

Prior to Crop Emergence—Apply this product prior to
crop emergence for the control of emerged labeted
annual and perennial weeds. DO NOT APPLY WITHIN A
WEEK BEFORE THE FIRST SPEARS EMERGE.

Spot Treatment—Apply this product immediateiy after
cutting, but prior to the emergence of new spears. Do not
treat more than 10 percent of the total field area to be
harvested. Oo not harvest within 5 days of treatment.

Postharvest—Apply this product after the last harvest
and all spears have been removed. |f spears are allowed
to regrow. delay application untii ferns have developed.
Delayed treatments should be applied as directed or
shielded spray in order to avord contact of the spray with
ferns, stems or spears. Direct contact of the spray with
the asparagus may result in serious crap injury.

NOTE: Select and use recommended types of spray
equipment for postemergence postharvest appiica-
tions. A directed spray is any application where the
spray pattern is aligned i such a way as to avoid dirsct
contact of the spray with the crop. A shelded spray s
any application where a physical barrier is positioned
and maintained between the spray and the crop to pre-
vent contact of spray with the crop.

BERRIES AND SMALL FRUITS

For cranberries, apply after fruit set and no fater than 30
days before harvest.

For other berries, apply as a prepiant broadcast applica-
tion, or as a directed spray or wiper application post-
planting.

Wiper applicators may be used in cranberries in accor-
dance with instructions in this section.

See "General Information” and "Mixing, Additives and
Application Instructions” sections of this labei for essen-
tial product performance information.

See the "Selective Equipment”” part of tha "Application
Equipment and Technigques” section of this labef for in-
formation on recommended use and calibration of this
equipment,

For Wick or other Wiper Applicators—Mix 1 gatlon of this
product in 4 gaflons of water to prepare a 20 percent
solution. Apply the solution to emerged wesds. Apply
after cranberry fruit set and no later than 30 days before
harvest.

In severe infestations, reduce equipment ground speed
to insure that adequate amounts of this product are
wiped on the weeds. A sacond treatment in the opposite
direction may be beneficial.




Do not permit herbicide solution to contact desirabie
vegetation, including green shoots, canes, or foliage.

FALLOW AND REDUCED
TILLAGE SYSTEMS

FOR AERIAL APPLICATION IN CALIFGRNIA, REFER TO
SUPPLEMENTAL LABEL

Use this praduct in faliow and reduced tillage systems
for control of annual weeds prior to smergence of crops
histed in this iabel. Refer to the “Weeds Controlied” sec-
tion of this label for specific rates and instructions. This
product may be applied using ground or aenial spray
equipment. See the “Application Equipment and Tech-
niques” section af this labe! for instructians,

[ TANK MIXTURES ]
|| ROUKDUP® plus BANVEL ]
plus NONIONIC SURFACTANT
[ ] ROUNDUP plus 2,4-D AMINE n
pius NONIORIC SURFACTANT
[ ] ROUNDUP plus GLEAN™ n
plus NONIONIC SURFACTANT
[ ] ROUNDUP plus GOAL™ |
plus NONIONIC SURFACTANT

DO NOT APPLY BANVEL, GLEAN. OR 2 4-D AMINE TANK
MIXTURES BY AIR [N CALIFORNIA,

The additions of Banvel in 2 mixture with this product
may provide short-term residual contral 6f selected weed
species. Some crop injury may occur if Banvel 15 appited
within 45 days of pianting. Refer to the Banvel and 2.4-0
labels for cropping restrithions and other use n-
structions.

The Reundup pius Glean plus nonignic surtactant tank
mixture provides postemergence controf and sail resigual
control of labeled annual weeds in failow and reduced
tillage areas to be planted only to wheat.

Use % to %2 ounce of Giean with the recommended rates
of Roundup and nomonss surfactant as instructed 1 the
“Low-Volume Broadcast Apphication” section of this label
bookiet. Refer to the Glean labet for planting, cropping
and cther restnictions. Fotlow all precautionary state-
ments on s and the Glean label.

Roundup® plus Goal Tank Mixtures

This product alone or 1n tank mixtures with Goat plus 0.5
to 1 percent nonionic surtactant by total spray volume
will provide control of those weeds listed beiow.

Make applicatians when weeds are actvely growing and
at the recommended stages of growth. Avoid spraying
when weeds are subject to motsture stress, when dust
15 on the foliage or when straw canopy covers the weeds.

ROUNDUP® 12 oz/acre  ROUNDUP 16 oz/acre

Wheat 18"*  Annual grasses at
Barley 12" left plus:
Bluegrass, Ryegrass,
annual 6" annyat 6"
Barnyardgrass 6" Chickweed g”
Rye 6"  Gioundsel 6"
Marestail 6"

Rocket, London 6"
Shepherdspurse 6"

Crabgrass 12
lohnsongrass,
seedling 12

Lambsquarters 12"

Qats, wild 12
Pigweed, redroot  12”
Mustards 12"
ROUNDUP 12 oz/acre ROUNDUP 16 oz/acre
+ +
GOAL*™ 2to 4 cz/acre  GOAL*™™ 2 to 4 0z/acre

Annual grassas above
plus:

Annua! weeds above
plus

Cheeseweed,common3” Cheeseweed, common 6
Chickweed kb Groundsel 6"
Groundsel 37 Chichweeg 12"

Rocket, London 67
Shepherdspurse 6"

Racket, London 12"
Shepherdspurse 12

"Maximum height or length 1n inches,
**Use the higher rate when weeds approach maximum
recommended height or stands are gense.

These recommended tank mixtures may be appiied using
ground or aefial spray equipment. Refer to the "Weeds
Controlled™ section of this label for specific rates and
instructions.

™™iean 15 a trademarh of E. |. du Pont de Nemours and Company.
™™Geal 15 a trademark of Rokm and Haas Company

AID TO TILLAGE

This product, when used i conjunction with preplant
tiliage practices. will prowvide control of downy brome,
cheat. volunieer wheat. tansy mustard and foxra. Apply
8 fiurd aunces of this proguct plus 0.5 to 1 percent nan-
e surfactant by total spray volume in 3 to 10 galtons
of water per acre. Make applications when weeds are ac-
tively growing and before they are 6 inches in height. Ap-
phcation must be followed by conventronal tittage
practices no later than 15 days after treatment and be-

fore regrowih occurs. Allow at least 1 day after appiica- -

tion before tiliage. Tank mixtures with residual
herbicides may result i reduced performance.

PASTURES

Appiy this praduct prior to planting forage grasses and
legumes,

Pasture or Hay Crop Renovation—When appired as 2
broadcast spray thes product controls the annual and
perennial weeds listed in this label prior to planting
forage grasses or legumes, Remove domestic Iivestack
before appiication and wait & weeks after application
before grazing or harvesting.

Spot Treatment—When applied as a spot treatment as
recommended, thes product controts annual and peren-
mai weeds listed in this iabel which are growing in
pastures, forage grasses and forage legumes camposed
of bahiagrass. bermudagrass, bluegrass. brome, fescue,
orchardgrass, ryegrass, timothy, wheatgrass, alfalfa or
clover.

Wiper Appiication—When applied as directed this
product controls or suppresses the weeds hsted under
"Wiper Apphicators” in the "Selective Equipment” sec-
tion of this label. For spot treatment and wiper applica-
tion, apply in areas where the movement of domestic
livestock can be controlied. No more than one-tenth of
any acre should be treated at ane time. Further applica-
tions may be made 1n the same area at 30 day intervais.
Remave domastic livestock before application and wait
14 days after application before grazing livestack or
harvesting.

SUGARCANE

When applied as directed for “Cropping Systems”, under
the condition described, this product controls those
emerged annual and perennial weeds listed on this label
growing in or around sugarcane or in fields to be planted
to sugarcane. This proguct will also control undesirable
sugarcane.

NOTE: Where repeat treatments are necessary, do not
exceed a total of 10.6 quarts of this product per acre
per year. Do not apply to vegetation in or around
ditches, canals of ponds containing water to be used
for irrigation.

Broadcast Treatment—Apply this product in 10 to 80
galions of water per acre on emerged weeds growing in
fields to be planted to sugarcane,

For specific rates of apphication and instructions for con-
trol of various annual and perennial weeds, see the
"Weeds Controlled” section of this label.

For removal of Jast stubble or ratoon cane, apply 4 to 3
quarts of this product i 10 to 40 galions of water per
acre to new growth having at least 7 or more new leaves.
Allow 7 or more days after application befare tillage.

Spot Treatment in or Around Sugarcane Fialds—For
dilution and rates of appiication using hand-held equip-
ment. see "Muxing, Additwes and Application Instruc-
tions” and "Weeds Controlled™ sectrons of this label.
For control of valunteer or diseased sugarcane. make a
1 percent solution of this praduct 1n water and spray to
wet the foliage of vegetation to be cantroiied.

NOTE: When spraying volunteer or diseased sugarcane,
the plants shoutd have at least 7 new leaves.

Avoud spray contact with healthy cane plants since severa
damage or destruction may result,

Do not feed or graze treated sugarcane forage following
apphicatton,

E MINIMUMTILLAGE SYSTEMS =
Tank Mixtures
CORN AND SOYBEANS

When apphed as recommended under the conditions
described, these tank mixtures contral many emerged
weeds, and give preemergence control of many annual
weeds when corn ar soybeans will be planted directly into
a cover crop, established sod, or 10 previeus crop
residues.

Refer to specific product labels for crop ratation restric-
tions and cautionary statements of alt products used in
these tank rixtures. For mexing instructions, see the
“Mixing, Additives and Apphcatian Instructions” section
of this iabel.

CORN
] ROUNDUP® plus LASSO® |
B ROUNDYP plus LASSO plus ATRAZINE [ |
B ROUNDUP plus LASSO plus BLADEX™ H
B ROUNDUP pius LASSO plus SIMAZINE W
I ROUNDUP plus ATRAZINE pius SIMAZINE W

SOYBEANS
[ ROUNDUP® plus LASSO® a
B ROUNDUP pius LASSO plus LINURON n
M ROUNDUP plus LASSO plus LEXONE™ W
M ROUNDUP plus LASSO plus SENCOR™ W
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Apply these tank mixtures n 10 to 40 gallons of water
per acre after planting or duning planting i such manner
that the pianter does not disturb the treated soil. Do nat
apply these mixtures after crop emergence.

REDUCED CONTROL MAY RESULT IF THIS PRODUCT I3
USED IN TANK MIXTURES CONTAINING FLUID
FERTILIZERS.

CONTROL OF EMERGED WEEDS

Annuai Weeds—Apply to actively groweng grasses and
broadleaf weeds, Use 1 quart of Roundup herbicide per
acre n these tank muxtures if weeds are less than 6
inches tall. 1f weeds are over b iaches tall, apply 1.5
quarts of this product per acre. For emerged annual
weeds controfied, see the "Weeds Controlled” section of
this label.

Perennial Weeds—At normal application rates in mini-
mum tillage systems, perennial weeds may not be at the
proper stage of growth for control. See the "General
{nformation”" section of this iabel for the proper stage
of growth for perestnial weeds.

Use of 2 to 4 quarts of Roundup herbicide per acre 1n
these tank mxtures, under these conditions provides top
kil and reduces competition from many emerged peren-
nial grass and broadleaf weeds. For emerged perenmal
weeds controiled, see the "Weeds Controlied”’ section of
ths label.

To obtain the desired stage of growth, it may be neces-
sary to apply Roundup herbicide alone in the late
summer or fall and then foilow with a label-approved.
seedling weed control program at planting.

NOTE: When using these tank mixtures, do not exceed
4 quarts of Roundup herticide per acre.

USE OF THESE TANK MIXTURES FOR BERMUDAGRASS
OR JOHNSONGRASS CONTROL IN MINIMUM TILLAGE
SYSTEMS IS NOT RECOMMENDED. Far bermudagrass
contral, follow the instructions under "Control of Peren-
nial Weeds"' section of this label and then use a label-
approved, seedling weed-control program in 3 minimum
tillage or conventional tilage system. Far Jonnsongrass
control, follow the instructions under "Control of Peren-
nial Weeds™ section of the fabel, and then use a label-
approved seedling weed-control program with conven-
tional tillage.

The following are labeled ranges for the recommended
preemergence herbicides:

RATES/ACRE

PRODUCT (QUARTS) (POUNDS)
Lasse 2 tod .
Atrazine 4L 1 to2 .
Atrazine 80WP . 125t 23
Atrazine 900F . L] ta2?
Bladex 4% 1 to22 .
Bladex S0WP . 12510275
Simazine 4L 1 to22 .
Simazine 8OWP . 12510275
Linuron 4L 05 tols .
Linuron S0WP . 1 to3
Lexone 41 or

Sencor 4F 0.25t0 0.75 .
Lexone or

Sencor 50 WP . 0.5 tol.5%
Lexone or

Sencor 750F . 0.3

Read and carefully abserve the labet claims, cautionary
statements, rates and all other information an the labels
of all products. Use according ta the most restrictive label
directions for each product in the mixture.

3550 18 2 registered trademark of Monsanto Company,

TMBladex and ™1exone are trademarks of £. |. du Pont de Nemours
and Campany.

TMSencar 15 a trademark of the parent company of Farbenfabriken
Bayer GmbH. Leverkusen.

PREHARVEST APPLICATIONS

When applied as directed under the conditions
described, this product controls annuai and perennial
weeds listed on this [abel prior to the harvest of COTTON.

Weed Control—For specific rates of application and
instructions for control of various annuat and perennial
weeds, see the "Weeds Contralled” section of this label,

Broadeast Applications—This product may be appiied
using either aenal or ground spray equrpment. For ground
applications with broadcast eguipment, apply this
product in 10 to 40 gallens of water per acre. For aenal
applications. apply this product n 3 o 15 gallons of
water per acre.

To control Johnsongrass using muitiple nozzte-directed
spray equiprment. apply L quart of this product plus 0.5
to 1 percent noniamic surfactant by total spray votume
i 10 ta 20 gallons of water per acre. Ensure complete
coverage,

For partial cantral of field bindweed, apply one quart of
this product plus 0.5 to 1 percent nonipme surfactant
by total spray volume in 3 to 40 gallons of water per acre,
Appiy when bindweed is actively growing and 12 inches
or greater in length, Reduced performance may result sf
bingweed 1s under drought stress.

Tank Mixtures

Roundup® pius Dsf™ §
Roundup plus Folex™

When applied as recommended under the conditions
descnibed, these tank mixtures control annual and peren-
nial weeds listed on this label prior to the harvest of
cotton. For application guidelines, precautions and
defotiant rates, refer to the supplemental label for cotton
harvest aid.

Timirig of Application—Appiy this product or these tank
mixtures for preharvest weed control after 60 percent of
the catton bolls have opened.

NOTE: 00 NOT APPLY TQ CRQPS GROWN FOR SEED.
Allow a minimum of 7 days between application and
harvest.

Do not feed or graze treated cottonseed forage or hay
following preharvest applications.

™Dt 15 2 trademark of Mobay Chermical Corporation.
Mralex 1s 3 trademak of Rhone-Poulanc, Inc.

TREE AND VINE CROPS

This product is recommended for weed controi in estab-
lished groves. vineyards, or archards, or for site prepara-
tion prior to transplanting crops fisted in this section.
Applications may be made with boom squipment, CDA,
shielded sprayers, hand-heid and high-raiune wands,
lances, ar orchard guns, or with wiper applicator squip-
ment, except as directed in this section, See the “Appli-
cation Equipment and Techniques™ section of this fabel
for specific information an use of equipment.

When applying Roundup alone, refer to the "Weeds
Cantrolled" section for recommended rates to be used.

NOTE

Repeat treatments may be necessary to control weeds
originating from underground parts of untreated weeds
or from seeds. This product does not provide residual
weed control. For subsequent weed control, follow a pro-
grarm using residual herbicides or use repeated applica-
tions of this product Do not apply more than 10.8 quarts
of this product per acre per year.

EXTREME CARE MUST BE EXERCISED TO AVOLD CON-
TACT OF HERBICIDE SGLUTION, SPRAY, DRIFT, OR MIST
WITH FOLIAGE OR GREEN BARK OF TRUNK, BRANCHES,
SUCKERS, FRUIT, OR OTHER PARTS OF TREES OR
VINES. CONTACT OF THIS PRODUCT WITH OTHER THAN
MATURED BROWN BARK CAN RESULT IN SERIQUS
CROP DAMAGE.

AVOID PAINTING DUT STUMPS WITH THIS PRGDUCT AS
INJURY RESULTING FROM ROOT GRAFTING MAY OC-
CUR IN ADJACENT TREES.

Reduced control may result when applications are made ’
to annual or perenntal weeds that have been mowed,
grazed or cut and have not been allowed to regrow to the
recommended stage for reatment.

Far specific rates of applicatiens and instructions, see
the "Weeds Controlled” section qf this label.

n TANK MIXTURES |
TREE AND VINE CROPS

When applied as a tank mixture, this product provides
contral of the emerged annual weeds and partia contrgl
of the emerged perennial weeds listed in this label. The
foilowing residual herbicides wiil provide presmergence
control of those weeds listed in the individuai product
labels.

ROUNDUP® pius GOAL™ 1.5E
ROUNDUP pius KARMEX™ WP
ROUNDUP plus XROVAR™ §
ROUNDUP pius KROVAR™ H

ROUNDUP plus SIMAZINE,
CALIBER™ 90

ROUNDUP pius SIMAZINE 4L
ROUNDUP pius SIMAZINE 30W
ROUNDUP plus SOLICAM™ S0WP
ROUNDUP plus SURFLAN™ AS
ROUNDUP pius SURFLAN 75W

ROUNDUP pius SIMAZINE
{80W, or 4L, or CALIBER 30)
plus SURFLAN {AS or 75W)
ROUNDUP plus GOAL (1.6E)
plus SURFLAN (AS or 75W)

[ | ROUNDUP pius GOAL {1.6E) [ |

plus SIMAZINE

(BOW, or 4L, or CALIBER 90)*
[ ] ROUNDUP pius GOAL (1.5E} [ ]
pius SURFLAN (AS or 75W)
plus simazine (30W, 4L,

or Caliber 30}

*Ses the Roundup plus Goal plus simazine tank mixture
section below for specific use instructions.

When tank-mixing with residual herbicides, add an
agriculturaily approved nonignic surfactant.



Do not apply these tank mixtures in Puerto Rico.

CONTROL OF EMERGED WEEDS

Annual Weeds—Apply 1 quart per acre of this product
in these tank muxtures, when weeds are less than 12
inches tafl. For weeds greater than 12 inches tail, apply
1.5 quarts per acre.

Perennial Weeds—For partial control of perennial weeds
using these tank mixtures, apply 2 to 5 quarts per acre
of this product. Follow the recommendations in the
“Weeds Controlled” section of this label for stage of
growth and rate of apelication for specific perennial
weeds,

PREEMERGENCE WEED CONTROL

The following are the labeied rates for the recommen-
ded residual herbicides'

PRODUCT RATE/ACRE
Goal 1.6E 1.25t0 5 gts.
Karmex WP 2 10 8 ths.
Krovar | 2to 8 lbs.
Krovar 1l 210 8 lbs.
Simazine, Caliber 90 1.1 to 10.6 Ibs.
Simazine, R0W 1% to 12 Ibs
Simazine 4L 2 to 9.6 gts.
Solicam 80WP 2210 5 tbs.
Surflan AS 2tod gts.
Surflan 75W 2% to 5% lbs

NOTE: These rasidual herbicides may provide post-
emergence activity an certain annuat weed species,

Refer to the individual product iabsis for specific
craps, rates, geographical restrictions and precaution-
ary statements.

Read and carefully observe the iabel ctaims. cautionary
statements. rates and all other information on the labels
of all preducts.

For specific rates of application and instructions see the
"Weeds Controlled” section of this label.

B ROUNDUP?® Plus GDAL ||

Roundup alone and Roundup plus Goal tank mixtures
will control or suppress annual weeds listed below

Apply the recommended rates of Roundup or Roundup
plus Goal tank mxtures plus 0.5 to 1 percent nontanic
surfactant by spray volume n 3 to 10 galtons of water
per acre. Apply when weeds are actively growing and fess
than 6 inches in height. If weeds are under drought
stress, inigate prior to application

RECOMMENDED RATES AND WEEDS CONTROLLED

C = Contral S = Suppression
Roundup rate  Roundup + Goal
WEEDS (fl oz/acre) {fl 0z/acre)
SPECIES 8§ 12 6 16+4wlb
Bluegrass, c € ¢ C
annual
Barley £ ¢ C C
Cheeseweed, S 8 S C
common{(3”)
Rocket, London S § C C
Shepherdspurse S S € c
Chickwaed S ¢ ¢ C
fleabane, s ¢ ¢ ¢
flaxleaf
Red Maids S ¢ ¢ ¢

16 + 41016
Barnyardgrass S € C ¢
Cheeseweed, - § S § E

common (3-67)

Crabgrass § § ¢ £

Groundsel, § § ¢C C
common

Junglence § § ¢ ¢

Lambsguarters S S C C

Marestail S § ¢ C

Prgweed, S § ¢ ¢
redroat

Ryegrass, $ § C C
comman

Sowthistle, $ § ¢ c
annual

Purslane, $ § ¢ ¢
common

Nettle, s§ § C C
stinging

Filaree § § § $

B ROUNDUP® plus GDAL plus SIMAZINE W
(California oniy)

Roundup may be tank-mixed with Goal plus simazine for
broad-spectrum postemergence and preemergence con-
trol Refer to the foliowing table for approved crops and
rate ranges for each product in this tank mix. Refer to
the indwidual product labels for weeds controlled,
geographacal restnctions, precautionary statements and
specific use rates.

RATE RANGES*
GOAL SIMAZINE
ROUNDUP® 4+ 1.6E + BOw**
CROP (quarts) (quarts) {pounds)

Grapes 1tol5 1.28t05 25 tob
Almond l1to 1.5 1.25t05 1.25t025

Use equivatent rate of Caliber 90 or simazine 4L,
*Rate dependent on weeds present,
**Rate dependent on soil type and weeds present.

ROUNDUP® plus GOAL plus SIMAZINE/SURFLAN

This product plus Goal, applied zlone or as a three-way
or four-way with simazine and/or Surflan, will provide
pasternergence control of those weeds listed below when
apphied as recammended.

Refer to indwidual product iabets for preemergence
rates, weeds controlled, precautionary statements and
other important information.

Appiy these tank mixtures in 3 to 40 gallons of water.
Add 0.5 10 1 percent narianic surfactant by total spray
volume to the spray solution,

WEEDS CONTROLLED
Maximum
Height Roundup® + Goal

Weed Species (inches) {quarts/acre)

Barley, 4 05t0] + 05t
wild

Bluegrass, 4 0.5to] + 05105
annual

Cheesaweed, 4 05t +05t5
commen

Chickweed, 4 05to] + 0515

common

Faxleaf, 4 05t0] + 05105
fleabane

Groundsel, 4 05t1 + 05t05
common

Marestail 4 05t0] +05t05
Pineappleweed 4 05t0]1 + 05te5
Rocket, London 4 05tel + 05te5

Shepherdspurse 4 05t +05¢t05

Sowsthistle, 4 05t01 + 05105
annual

Cheeseweed common |2 l1tol5 + [t05

Nettle, 12 1tol5 + 1tod
stinging

Filaree 12 Ttol5 + 1t05

™Goal 15 a trademark of Rohm and Haas Company
MSalicam 1s 2 frademark of Sandoz, Inc,

n PERENNIAL GRASS SUPPRESSION |
ORCHARD FLOORS

When applied as directed this product wili suppress
vegetative growth as indicated below.

Bahiagrass

This product will provide significant irhibition of seed-
head emergence ang will Suppress vegetative growth for
a pertod of approximately 45 days with a single appli-
cation and approximately 120 days with sequential
apphcations. Apply this product 1 to 2 weeks after fufl
green-up or after mowing to a umform height of 3to 4
inches. Applications must be made preor to seedhead
emergence. Apply 6 fluid ounces of this product plus 0.5
to 1 percent nomen¢ surfactant by total spray volume
in 1 te 25 gallons of water per acre,

Sequential applications of this product plus romonc sir-
factant may be made at approximately 45-aay intervals
to extend the period of seedhead and vegetative growth
suppressian. For continued seedhead suppression,
sequential applications must be made prior to seedhead
emergence. Apply no more than 2 sequential appiica-
tions per years. As a first sequential application, apply
4 fluid ounces of this product pius noniemc surfactant.
A second sequential application of 2 to 4 fiuid ounces
may be made approximately 45 days after the last
application.

Bermudagrass

For burndown, appiy 1 to 2 quarts of thes product plus
0.5 to 1 percent nomionic surfactant by total spray
volume in 3 to 20 gallons of water per acre. Use 1 quart
of this product in 3 to 20 gallons of water per acre east
of the Rocky Mountans. Use 1 to 2 quarts of this product
in 3 to 10 gallons of water per acre west of the Rocky
Mountains. Use this treatment only if reduction of the
bermudagrass stand can be tolerated. When burndown
IS required prior to harvest, allow at least 21 days to
ensure sufficient time for burndown ta occur.
Suppression only {east of the Rocky Mountains)—Apply
6 to 16 fluid ounces plus 0.5 te T percent nonionic sur-
factant by total spray volume in 3 to 20 gailons of water
per acre nq sooner than 1 to 2 weeks after full green-up.
Mowing prior to application may occur pravided a mini-
mum height of 3 inches is maintained. Rates of 6 to 10
fluid ounces plus noniontc serfactant should be used in
shaded conditions or where 3 lesser degree of suppres-
sion &5 desired. Sequential applications may be made
when regrowth occurs and bermudagrass injury and
stand reduction can be tolerated.
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Suppression only (west of the Rocky Mountains)-- Appiy
16 fluid ounces of this product plus 0.5 to 1 percent non-
onuc surfactant by total spray volume 1n 3 to 10 gallons
of water per acre up to & inchesn height and no soon-
er than 1 to 2 weehs after full green-up. Mawing prior
to application may occur previded 3 minimum hesght of
Jinches is mamtaned. Sequential applications may he
made when regrowth occurs and bermudagrass injury
and stand reduction can be telerated.

Cool Season Grass Covers

For suppression of tail fescue, fine fescue, orchardgrass
and quackgrass. apply 3 fluid ounces of this product plus
0.5 to 1 percent nonionic surfactant by total spray
volume n 1§ to 20 galions of water per acre. For hest
Suppressron. add ammoniwm sulfate to the spray solu-
tion at a rate of 2 percent by weight or 17 pounds per
100 gallons of spray solution.

For suppression of Kentucky bluegrass covers, apply 6
flusd aunces of this product plus nemionic surfactant. Do
not add ammansum sulfate.

Far hest results, mow cool-season grass covers i the
sprng to even thewr height and apply the recommend-
ed rate of this product 3 to 4 days after mowing, Avoid
treating cool season grass covers under poor grawing con-
ditions. such as drought stress {drip regatian), disease
or insect damage.

LOW VOLUME APPLICATION
(FLORIDA AND TEXAS)

For burndawn or control of fisted perennial weeds, apply
the recommenced rates of this product plus 0.5 to | per-
cent agn:onic surfactant by total spray volume in 3 10 20
gallans of water per acre. Where weed foliage 1s dense,
use [0 to 20 gailans of water per acre.

Apply when weeds are actively growing and at the growth
stages listed in the “Perennial Weeds Controlled” sec-
tion of this fabel. If perennial weeds are mawed, altow
weeds ta regrow to the recommended stage of growth.

S = Sunpression B = Burndawn
PC = Partial control G = Control

WEED ROUNDUF RATE PER ACRE

SPECIES Iqt 2qts Jqgts Sats
Bermudagrass B . PC £
Guineagrass
Texas and Flonda Ridge B C c C
Flonda flatwoods . B c C
Paragrass B c C C
Tarpedograss S . PC ¢

TREE CROPS

VINE CROPS

Citrus™:citran, grapefrutt, kumquat, lemon, lime, orange,
tangelo, tangerine.

Nuts™*: almond, filbert. macadamia, pecan, pistachig,
walnut.

Pome Fruit™: apple, pear.

Stone Fruit***: apricots, cherres. nectarines, alives,
peaches, plums/prunes,

For cherries, any application equipment listed in this sec-
tion may be used in all states,

For citron and ofives. apply as a directed spray anly,

Any application equipment listed in this section may be
used i apricots. nectarines, peaches, and plums/prunes
growing in Anzona, Califarnta, Coioradp, Idaho, Kansas.
Kentucky, Mew fersey, North Dakata, Qkiahama, Oregan,
Texas, Utah, and Washington, axcept for peaches grawn
in the states specified in the followang paragraph. In all
other states use wiper equipment only.

For PEACHES grown n Alabama, Arkansas, Flonda,
Georgia. Lowsiana, Mississippt, North Carofina, South
Caralina. and Tennessee aniy, apply with a shielded boom
Sprayer or shielded wiper appiicator which prevents any
contact af this product with the foliage or bark of trees.
Appiy no tater than 90 days after first bipom. Applica-
tions made after this time may result in severe damage.

Remave suckers and low hanging limbs at least 10 days
pnor to appiication. Avord applications near trees with
TRCENt pruning wounds or other mechanical injury. Appiy
only near trees whch have been planted in the orchard
for 2 or more years. EXTREME CARE MUST BE TAKEN 70
ENSURE NO PART OF THE PEACH TREE 1S CONTACTED.

Tropical Fruit: acerola, avocado®, banana (plantains),
coffee™** figs* guava, mango® papaya, tea. Aflow
mimimum of ! day between last applicatian and har-
vest of guava and papaya. In coffee and banana, de-
lay applications 3 months after transplanting to aflow
the new coffee or banana plant to become established.

NQTE:

*Mlaw 2 mimimum of 14 days between last appli-
cation and harvest,

**Allow a minimam of 21 days between last appii-
cation and harvest of these crops.

***Allow a minimum of 17 days between last appli-
cation and harvest.

****Allow 2 mmmum of 28 days between fast appli-
cation and harvest,

Kiwi Fruit*

Grapes:* Any variety of table, wine, or raisin grape may ba
treated with any equipment listed in this section.
In the northeast and Great Lakes regions, applications
must be made prior to the end of bioorn stage of grapes

to avord injury.
*Applications should not be made when green shoots,
canes, or foliage are in the spray zone.

*Allow a minimum of 14 days between fast appiication
and harvest,

CALIFORNIA

Roundup® herbicide has been approved by the 1.5,
Environmental Protection Agency for the uses, trops and
sites listed in this label and by Galiformia under label
designatron 1988-1. Approval of the items listed below
Is pending under the State of Californiz registratron
requirements, With the exception of these items. this
booklet cantains the materiaf approved by California in
labef 1988-1.

These use canditions. crops and sites may nat be (reated
with this product in Califorma untii approval 5 receved:
® Aerial application of Roundup phus Qust at the rate

of 5 to IS gailons of spray salutian per acre for comfer
release.

* Prior to planting or transpianting of strawberries,
EPA Reg. No. 524-308-A4
897 10-004.80/cc

This product has been approved for use in California
except 3s stated otherwise on page 113,

In case of an emergency invalving this praduct.
Cafl Collect, day or night, (314) 694-4000.

© MONSANTO COMPANY 1988

MONSANTO COMPANY
AGRICULTURAL PRODUCTS =
ST. LOUIS. MISSOUR] 63167 U.S.A. e




ARSENAL
(IMAZAPYR)




SEPTEMBER 1988

ACTIVE INGREDIENT:
Isopropylamine salt of Imazapyr (2-[4,5-dihydro-4-methyl-4-
(1-methylethyl)-5-oxo-1H-imidazol-2-yl}-3-pyridinecarboxylic

= Lo o ) A 27.6%
INERT INGREDIENT ...cvivriiiriiinrianianinnsans 72.4%
THAL comvaissansssivn’ D RS G § T A e BRI A G 100.0%

*Equivalent to 22.6% 2-[4,5-dihydro-4-methyl-4-(1-methylethyi)-5-oxo-1H-
imidazol-2-yl]-3-pyridinecarboxylic acid or 2 pounds acid per gailon.

EPA Reg. No. 241-273

KEEP OUT OF REACH OF CHILDREN

. iEN  CAUTION!

==

=

See next page for Additional Precautionary Statements

PRECAUCION
PRECAUCION AL USUARIQO: Si usted no lee ingles, no use este producto hasta que la

etiqueta le haya sido explicado ampliamente.

In case of emergency endangering life or property involving this product,
call collect, day or night, Area Code 201-835-3100.

D45

“Registered Trademark of Amencan Cyanamid Company 9/88




PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS

CAUTION!

Avoid contact with skin, eyes ar clothing. Avoid breathing
spray mist. Wash thoroughly with soap and water after han-
diing. Remove contaminated clothing and wash before reuse,

FIRST AID
IF ON SKIN: Wash with plenty of soap and water.

{F IN EYES: Flush with plenty of water. Get medical attention
if irritation persists.

PHYSICAL AND CHEMICAL HAZARDS

Spray sclutions of ARSENAL should be mixed, stored and
applied only in stainless steel, fiberglass, plastic and plastic-
lined steel containers.

DO NOT mix, store or apply ARSENAL or spray solutions of
ARSENAL in unlined steel (except stainless steel) containers
ar spray tanks. :

ENVIRONMENTAL HAZARDS

DO NOT apply directly to water or wettands. DO NOT con-
taminate water when disposing of equipment washwaters,

IMPORTANT

DO NOT use on food or feed crops. DO NOT treat irrigation
ditches. Keep from contact with fertilizers, insecticides, fungi-
cides and seeds. DO NOT apply or drain or flush equipment
on or near desirable trees or other plants, or on areas where
their roots may extend, or in |ocations where the chemical
may be washed or moved into contact with their roots. DO
NOT use on lawns, walics, driveways, tennis courts, or similar
areas. DO NOT side tnm desirable vegetation with this prod-
uct. Prevent drift of spray to desirable plants. DO NOT USE in
California.

Clean application equipment after using this product by thor-
oughiy flushing with water.

GENERAL INFORMATION

ARSENAL herbicide is an agueous solution to be mixed in
water and applied as a spray for control of most annual and
perennial grasses and broadleaf weeds on noncropland
areas.

ARSENAL may be applied either preemergence or
postemergence to the weeds; however, postemergence ap-
plication is the method of choice in most situations, particu-
larty for control of perennials. For maximum activity, weeds
should be growing vigorously at the time of postemergence
applications. The preemergence activity of ARSENAL will
provide residuai control of most weed species following a
pastemergence application.

ARSENAL is readily absorbed through foliage and roots and
is translocated rapidly throughout the plant, with accumula-
tion in the meristematic regions. Treated ptants stop growing
soon after spray application. Chlorosis appears first in the
newest leaves, and necrosis spreads from this point. In pe-
rennials, the herbicide is translocated into and kills under-
ground storage organs, thus preventing regrowth. Chlorosis
and tissue necrosis may not be apparent in some plant spe-
cies until two weeks after application. Complete kill of plants
may not occur for several weeks.

DISCLAIMER
The label instructions for the use of this product refiect the
opinion of experts based on field use and tests. The direc-
tions are believed to be reliable and should be followed care-
fully. However, it is impossible to eliminate all risks inherently

associated with use of this product. Ineffectiveness or other
unintended consequences may result because of such fac-
tors as weather conditions, presence of other materials, or
the use or application of the product contrary to label instruc-
tions, all of which are beyond the control of American
Cyanamid Company. All such risks shall be assumed by the
user. .

American Cyanamid Company warrants only that the mate-
rial contained herein conforms to the chemical description on
the label and is reasonably fit for the use therein described
when used in accordance with the directions for use, subject
to the risks referred to above.

Any damages arising from a breach of this warranty shall be
limited to direct damages and shall not include consequential
commercial damages such as loss of profits or vatues or any
other special or indirect damages.

American Cyanamid Company makes no other express or
implied warranty, including other express or implied warranty
of FITNESS or of MERCHANTABILITY,

DIRECTIONS FOR USE

It is a violation of Federal law to use this product in a manner
inconsistent with its labeling.

ARSENAL herbicide should be used only in accordance with
recommendations on the leaflet label attached to the con-
tainer. Keep containers closed to avoid spills and con-
tamination.

A postemergence use of ARSENAL is recommended for con-
trol of most annual and perennial grasses and broadleaf
weeds on noncropland areas such as railroad, utility, highway
and pipeline rights-of-way, . utility plant sites, petroleum tank
farms, pumping instailations, fence rows, storage areas, non-
irrigation ditch banks, and other similar areas. ARSENAL is
recommended for the establishment and maintenance of
wiidlife openings. ARSENAL may also be used for the re-
iease of improved bermudagrass (see specific labeling).

STORAGE AND DISPQOSAL
PROHIBITIONS: DO NOT store below 10°F, DO NCT con-
taminate water, food or feed by storage or disposal.
PESTICIDE DISPOSAL: Wastes resulting from the use of
this product may be disposed of on site or at an approved
waste disposal facility.

CONTAINER DISPOSAL: Triple rinse {or equivalent).
Then offer for recycling or reconditioning, or puncture and
dispose of in an approved sanitary landfill, or by incinera-
tion, or, if aliowed by state and local authorities, by burn-

ing. If burned, stay out of smoke.

FOR CONTROL OF UNDESIRABLE WEEDS
IN UNIMPROVED BERMUDAGRASS

For use on unimproved bermudagrass turf such as road-
sides, utility nights-of-way and other non-cropland industrial
sites. The application of ARSENAL on established Common
and Coastal Bermudagrass provides controi of labeled
broadleaf and grass weeds. Competition from these weeds is
eliminated, releasing the bermudagrass. Treatment aof ber-
mudagrass with ARSENAL results in a compacted growth
habit and seedhead inhibition.

Uniformly apply with properly calibrated ground equipment
using at least 20 gallons of water per acre with a spray
pressure 20 to 50 psi.

DOSAGE RATES AND TIMING
EARLY SPRING—DORMANT: Apply ARSENAL at 6 to 12

ams  oum




fluid oz. per acre when the bermudagrass is still dormant and
has not initiated new growth.

SPRING—UP TO 25% GREEN-UP: Apply ARSENAL at6 to
8 fiuid oz. per acre after the bermudagrass has initiated
green-up but has not exceeded 25% green-up.

WEEDS CONTROLLED
Bedstraw (Galium spp.)
Bishopweed (Ptilimnium capillaceum)
Buttercup (Ranunculos parviflorus)
Caralina geranium (Geranium carofinianum)
Fescue {Festuca spp.)
Foxtail (Setaria spp.)
Little barley (Hordeum pusilium)
Seedling Johnsongrass (Sorghum halepense)
Wiid carrot (Daucus carota)
White clover (Trifolium repens)
Yeliow woodsorrel (Oxalis stricta)

1. DQ NOT APPLY lo bermudagrass during s first growing season.

2. 00 NOT APPLY to bermudagrass thai is under stress from drought,
disease, insects, or other causes.

3. Temporary yeliowing of bermudagrass may occur when treatment is made
after grawth commences.

4. DO NOT add a surfactant.

APPLICATION EQUIPMENT AND TECHNIQUES
ARSENAL herbicide may be applied with the following ap-
plication equipment: )

Aerial—fixed wing and heiicopter.
Boom—conventional boom mounted, manifold mounted, and
off-center nozzies.

Low-volume hand-held spray equipment-backpack, knap-
sack and other pump-up type pressure sprayers and back-
pack mist blowers used to direct application to weed foliage.
High-volume spray equipment - pressure handguns and vehi-
cle mounted high- volume directed spray equipment.

AERIAL EQUIPMENT

Uniformiy apply the recommended amount of ARSENAL with
properly calibrated aerial equipment in 5 to 30 gallons of
water per acre. All precautions should be taken to minimize or
eliminate spray drift. Aerial equipment designed to minimize
spray drift, such as a helicopter equipped with a MICROFOIL
boom, THRU-VALVE boom or raindrop nozzles, must be
used. Applications shouid not be made under gusty condi-
tions or when-wind velocity exceeds 5 mph. Except when ap-
plying with a MICROFOIL boom, a drift control agent may be
added at the recommended label rate. A foam reducing agent
may be added at the recommended label rate, if needed.

IMPORTANT: DC NOT make applications by fixed wing air-
craft unless appropriate buffer zones can be maintained to
insure that drift does not occur off the target area. Thoroughly
clean appiication equipment, including landing gear, immedi-
ately atter use. Prolonged exposure of this product to un-
coated steel (except stainless steel) surfaces may result in
corrosion and failure of the exposed part.

BOOM EQUIPMENT

Mix the recommended amount of ARSENAL in 15 to 60 gai-
lons of water per acre in the spray tank with the agitator run-
ning. A foam reducing agent may be added at the recom-
mended label rate, if needed, If desired, a spray pattern
indicator may be added at the recommended label rate.
Check for even distribution in spray pattemn. )
IMPORTANT: To minimize drift, select proper nozzles to
avoid spraying a fine mist, DO NOT exceed spray pressure of
50 psi, and DO NOT spray under windy or gusty conditions.
Clean application equipment after using this product by thor-
oughly flushing with water.

LOW-VOLUME HAND-HELD SPRAY EQUIPMENT

Thoroughly mix a %2 to 1 percent solution of ARSENAL in
water. To determine the proper percent solution of ARSENAL
to use, see the “WEEDS CONTROLLED" section of this label
and the “PERCENT SOLUTION RATE GUIDE" below.

PERCENT SOLUTION RATE GUIDE

ARSENAL RATE PERCENT SOLUTION
PER ACRE TO MIX
1-3 pints Va%
3—4 pints 4%
4—6 pints 1%

For best results, uniformly cover the foliage of the vegetation
to be controlled with the spray solution.

DO NOT over apply and cause runoff from the treated foliage.

To mix the spray solution, add the volume of ARSENAL indi-

cated in the table below to the desired amount of water.
SPRAY SOLUTION MIXING GUIDE

AMOUNT OF ARSENAL TO USE
(fluid ounces)

SOLUTION

VOLUME %% Y% 1%

1 galion 241l oz. 1fl.oz. 141l oz

5 galions 3tafl.oz. &fl.oz. 6Y%fl oz
10 galiens 6% fl.oz. 101l oz. 13 1. az.
25 gallons 1 pint 114 pints 2 pints

2 tablespoons = 1 fluid ounce

It is not necessary to add additional surfactants or wetting
agents.

IMPORTANT: DO NOT exceed recommended dosage rate
per acre. DO NOT side-trim desirable vegetation with this
product. Clean application equipment after using this product
by thoroughly flushing with water.

HIGH-VOLUME SPRAY EQUIPMENT
ARSENAL may be applied using high-volume spray equip-
ment. For best results, apply ARSENAL using the least
amount of water practical to obtain uniform coverage of the
vegetation foliage. Using excessive spray volumes which
cause runoff from the plant foliage may result in reduced
performance.

When using spray volumes greater than 60 gallons per acre,
additional nonionic surfactant such as Ortho™ 1 X-77 must
then be added at the rate of 1 quart per 100 gallons of spray
solution to provide optimum wetting and/or contact activity. A
foam reducing agent may be added at the recommended la-
bel rate, if needed. If desired, a spray pattern indicator may
be added at the recommended label rate.

To mix the spray solution, determine the proper ARSENAL
pints per acre rate from the "WEEDS CONTROLLED" sec-
tion of this labe! and mix according to the tabie below.

SPRAY SOLUTION MIXING GUIDE
PINTS ARSENAL TO MIX

v%‘,’_'f,‘:ﬂvg PER 100 GALLONS WATER
{BAL/ACRE) 3 PTS/ACRE 4 PTS/ACRE 5 PTS/ACRE B PTS/ACRE
50 8 8 10 12
100 3 4 5 6
150 2 2% 3% 4

IMPORTANT: DO NOT side-trim desirable vegetation with
this product. Clean application equipment after using this
product by thoroughly flushing with water.

*Registered trademark of Chevron Chemical Company.



FOR CONTROL OF UNDESIRABLE WEEDS
UNDER PAVED SURFACES

ARSENAL herbicide can be used under asphalt, pond liners
and other paved areas, ONLY in industrial sites or where the
pavement has a suitable barrier along the permimeter that
prevents encroachment of roots of desirable plants.

ARSENAL should be used only where the area to be treated

has been prepared according to good construction practices.
If rhizomes, stolons, tubers or cther vegetative plant parts are
present in the site, they should be removed by scalping with a
grader blade to a depth sufficient to insure their complete
removal.

Application Directions:

Applications should be made to the soil surface only when
final grade is established. Do not move soil following ARSE-
NAL appiication.

Uniformly apply ARSENAL ta the area to be surfaced, includ-
ing the shoulder areas at a rate of 6 pts. per acre.

Apply ARSENAL in sufficient water (at least 100 gal. per
acre} to insure thorough wetting of the soil surface. Add
the recommended amount of ARSENAL to clean water in the
spray tank during the filling operation. Agitate before
spraying.

For Herbicide Activation: l
On Moist Subsoils: Apply ARSENAL after final grading and
immediately before laying asphalt or liner surface. Apply uni-
formly, using at least 100 gallons of water per acre.

If Moisture Is Not Present: incorporation of ARSENAL is
needed for herbicide activation. ARSENAL can be incorpo-
rated into the soil to a depth of 4 to 6 inches using a rototiller

or disc. Rainfall or irrigation of 1 inch will also provide uniform
incerporation. Do not allow treated soil to wash or move into
untreated areas.

IMPORTANT

Paving should follow ARSENAL applications as soon as pos-
sible. DO NCT apply where the chemical may contact the
roots of desirable trees or other plants.

The prodyct is not recommended for use under pavement on
residential properties such as driveways or parking lots, nor is
it recommended for use in recreational areas such as under
bike ar jogging paths, golf cart paths, or tennis courts, or

where landscape plantings could be anticipated.

Injury or death of desirable plants may resuit if this product is
applied where roots are present or where they may extend -
into the treated area. Roots of trees and shrubs may extend a
considerable distance beyond the branch extremities or so
called drip line.

WEEDS CONTROLLED

ARSENAL herbicide will provide postermergence control with
residual control of the following target vegetation species at
the rates listed. ARSENAL herbicide should be used only in

GRASSES

accordance with the recommendation on this label and the
leaflet label.

Apply 2-3 pints per acre”

Annual bluegrass (Poa annua)

Broadieaf signalgrass (Brachiaria platphyiia)
Canada bluegrass {Poa compressa)

Downy brome (Bromus tectorum)

Fescue (Festuca spp.)

Foxtail (Setaria spp.)

italian ryegrass (Lofium muitiflorum)
Johnsongrass {Sorghum halepense)
Kentucky bluegrass (Poa pratensis)
Lovegrass (Eragrostis spp.)

Orchardgrass (Dactylis glomerata)
Paragrass (Brachiaria mutica)
Quackgrass (Agropyron repens)
Saltgrass (Distichiis stricta)
Sandbur (Cenchrus spp.)

Smooth brome (Bromus inermis)
Vaseygrass (Paspalum urvillei)
Wild oats (Avena fatua)
Witchgrass (Panicum capiliare)

Apply 3-4 pints per acre”

Beardgrass (Andropogon spp.)

Cheat (Bromus secalinus)

Crabgrass {Digitaria spp.)

Fall panicum (Panicum dichotomifiorum)
Goosegrass (Eleusine indica)

Prairie threeawn {Aristida oligantha)

Reed canary grass (Phalaris arundinacea)
Torpedograss (Panicum repens)

Wild barley (Hordeum spp.)

Apply 4-6 pints per acre”

Bahiagrass (Paspalum notatum)
Bermudagrass (Cynodon dactylon)
Big bluestem (Andropogon geradi)
Cattail (Typha spp.)

Dallisgrass (Paspalum dilatatum)
Feathertop (Pennisetum villosum)

Guineagrass (Panicum maximum)
Phragmites (Phragmites australis)

Prairie cordgrass (Spartina pectinata)
Sand dropseed ({Sporobolus cryptandrus)
Timathy (Phieum pratense)

Wirestem muhly (Muhlenbergia frondosa}

BROADLEAF WEEDS

Apply 2-3 pints per acre* -




' Bﬁrdock {Arctium spp.) Nettleleaf goosefoot (Chenopodium murale)

Camphorweed (Heterotheca subaxillaris) Oxeye daisy (Chrysanthemum leucanthemurm)
Carpetweed (Mullugo verticillata) 3 Pepperweed (L.epidium spp.)
Carclina geranium {Geranium carolinianum) Pigweed {Amaranthus spp.)
Clover (Trifolium spp.) Plantain (Pfantago spp.)
Common chickweed (Steflaria media) Russian thistle (Salsola kafi)
Common ragweed (Ambrosia artemisiifolia) Smartweed (Polygonum spp.)
Dandelion (Taraxacum officinale) Sorrell (Rumex spp.)
Dogfennel (Eupatorium capitiifolium) Sunflower (Helianthus spp.)

. Filaree (Erodium spp.) Sweet clover (Melilotus spp.)
Fleabane (Erigeron spp.} ; Tansymustard (Descurainia pinnata)
Hoary vervain {Verbena stricta) Western ragweed (Ambrosia psilostachya)
Horseweed (Conyza canadensis) Wild carrot (Davcus carota)
Indian mustard (Brassica juncea) Wwild lettuce (Lactuca spp.}
Kochia (Kochia scoparia) Wild parsnip {(Pastinaca sativa)
Lambsquarters (Chenopodium album) Wild tumnip (Brassica campestris)
Lespedeza (Lespedeza spp.) Wollyleaf bursage (Ambrosia grayi)

' Miners lettuce {Montia perfoliata) Yellow woodsorrel (Oxalis stricta)
Mullein (Verbascum spp.)

BROADLEAF WEEDS (Continued)
Apply 3-4 pints per acre”

Bull thistle (Circium voigare) Pokeweed (Phytolacca americana)
Cocklebur (Xanthium strurnarium) Purslane (Portulaca spp.)
' Dock (Rumex spp.) Saltbush (Atriplex spp.)
Goldenrod (Solidago spp.) Yeliow starthistie (Centaurea solstitialis)
Apply 4-6 pints per acre®
l Arrowwood (Pluchea sericea) Primrose (Oenothera kunthiana}
Canada thistle (Circium arvense) Silverleaf nightshade (Sofanum elaeagnifolium)
Giant ragweed (Ambrosia trifida) Sowthistle (Sonchus spp.)
Little mallow {Malva parviflora) Texas thistle (Circium texanum)
l Milkweed (Asclepias spp.)

VINES AND BRAMBLES
Apply 1 pint per acre

Field bindweed (Convolvulus arvensis) Hedge bindweed (Calystegia sequium)

Apply 2-3 pints per acre”

lWﬂd buckwheat (Polygonum convolvuius)

Apply 3-4 pints per acre”

lGreenbriar {Smilax spp.} Redvine (Brunnichia cirrhosa)
Honeysuckle (Lonicera spp.) Wild rose (Rosa spp.)

Morningglory (lpomoea spp.) Including: Multifiora rose (Rose muttifiora) -

Poiscn ivy (Rhus radicans) Macartney rose (Rosa bractreata)
I Apply 4-6 pints per acre”

Blackberry (Rubus spp.)** Trumpetcreeper (Campsis radicans)

Dewberry (Rubus spp.)** Virginia creeper (Parthenocissus quinquefolia)
lKudzu {Pueraria lobata) Wild grape (Vitis spp.)

BRUSH SPECIES

. Apply 4-6 pints per acre”

American beech (Fagus grandifolia) Oak (Quercus spp.)

Ash (Fraxinus spp.) Persimmon (Diospyros virginiana)

Bald cypress (Taxodium distichurn) Poplar (Populus spp.)
'Bigleaf mapie (Acer macrophyilum) Privet (Ligustrum vuigare)

Bilackgum (Nyssa sylvatica) Red Alder (Alnus rubra)

Boxelder (Acer negundo) Red Maple (Acer rubrum)

Cherry (Prunus spp.) Saltcedar (Tarnarix ramosissima)
'Chinaberry {Melia azadarach) Sassafras (Sassafras albidum)

Chinese tallow-tree (Sapium sebiferum) Sourwood (Oxydendrum arboreum)

Dogwood (Comus spp.) Sumac (Rhus spp.)

Hawthom (Crataegus spp.) Sweetqum (Liquigdambar styracifiua)
'Hickory (Carya spp.) Willow (Salix spp.)

Maple (Acer spp.) Yeilow poplar (Liriodendron tulipifera)

Mulberry (Morus spp.)

"The higher rates should be used whem heavy or well astablished infestations “*The degree of conirol 15 species dependent. Some Rubus species may not
ocour. 5 be controlied,
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REGISTRATION CODE 0488-000 O U ST ®
PACKAGE SIZE

12 - 1 POUND JUGS/CARTON

8- 3 POUND JUGS/CARTON HERRBICIDE

DISPERSIBLE GRANULES
ACTIVE INGREDIENT: BY WEIGHT
Sullometuron methyl
{Methy! 2-[[[{(4,6-dimathyl-2-pyrimidinyi}-aminajcarbonyijaminosullanyibenzoate). .. e csrrereremas mrasis 75%
INERT INGREDIENTS.....coooomococs i cerrersonssnsassssssasssssssssesssseneesesssnseres -1
TOTAL 100%
EPA Reqg. No. 352-401 U.S. Pat. 4,394,506

[ KEEP OUT OF REACH OF CHILDREN

CAUTION

PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS AND DOMESTIC ANIMALS

CAUTION! MaY IRRITATE EYES, NOSE, THROAT AND SKIN.

Avoid breathing dust or spray mist. Avoid contact with skin, eyes and clothing.
iin eyes, immediately flush with plenty of water and get medical attention,
if on skin, immediately flush with plenty of water and get medical attentian if irritation persists.

For medical amargencies invelving this product, call toll frae 1-300-441-3637.

ENVIRONMENTAL HAZARDS

Co not apply directly to watlands or any body of water. Do not cantaminate water by cleaning of equipment or disposai of wastes,

IMPORTANT

DO NOT USE ON FOOD OR FEED CRQOPS. Injury 1o or loss of desirabie liees or other plants may result from failure ta observe the foilowing: Do not
apply *Qust” {except as recommendaed), or drain or flush equipment on or near desitable trees or ather plants, or on areas where their rools may extend
o in locations whera the chemical may be washed or maved into contact with their roots.

Do not use on lawns, walks, driveways, tennis courts or similar areas. Keep from contac with fertilizers, insecticides, fungicides and saeds.

Do ot treat powdery, dry soil o light, sandy soils when there is littfa likelihoad of rainfail soon atter treatment; in areas whare sensitive crops are grown,
do not apply “Oust” to steep banks or treat belare soil has been settled by rain as ofi-target movement by wind or water may accur. Do nat apply lo
mpervious substrates or when ground is frozen,

Do_nut apply to any body of waler. Do not apply where runoff water may flow onto agricultural fand, as injumo crops may rasul. Do not apply *Oust*
during periods of intensa rainfall ot to soils saturated with watar as off-{argat movement may ocour.

Do not apply this product through any type of irigation system.
Da nat allow spray to drift anto adjacent crops or other desirable plants or trees as injury may occur,

Faliowing an *Oust* application, the spray tank used should not be used for other than noncrop applications. This is exiremely important, as low rates of
"Oust* can kill or sevarely injure most crops.

GENERAL INFORMATION

Du Pont *Oust” Herbicide is a dispersible granule fo be mixed in water and applied as a spray for control of many annual and perennial grasses and
eal waeds an noncropland areas. it fs noncomrosive, nonflammable, nonvoiatile and does not freeze.

Cust* may be used for general weed control on industrial nancrop sites and for selective weed control in ¢antain types of unimproved turf grasses on
foncropland,

Vust® can also be used for selective weed control in forest site preparation and release of saveral types of pines.
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*Oust® may be applied preemergence or postemergence to weseds: best
resulis are obtained if appiication is made before or during early stages of
wead grawth. "Oust” shoukd be used during seasons when rainfall occurs as
moisture is required 1o move *Oust” into the rool zone of weeds before they
develop an established root system. Preemergence treaimenis control or
suppress weeds through root uplake whiie postemergence works through
root uplake and fobar uptake. Under limited rainfall conditions, "Ousi® may
not provide satisiactory control of hard-io-kill perennials.

*Cust” is absorbed by both rools and foliage of weeds, resutting in visual
effects progressing from growth inhibition to reddish-purplish coloration,
chiorosis, necrosis, vein discoloration and death of terminals. intial effects
are usuaily seen 2 to 3 weeks lollowing application; however, the final effects
are evident at about 4 fo & weeks afler application. Warm, moist conditions
following treaiment promate the activity of *Cust" whila cold, dry conditions
delay the activity of "Oust”. Weeds hardened off by cold weather or drought
stress may not be fully controlled.

Degree of control and duration of ellect depend on rate used, weed
spacirum, weed size, growing conditions al and following time of treatment,
soil pH, precottation, and soil organic matter.

DIRECTIONS FOR USE

it is a viclation of federal law to use this produzt in a manner inconsisient
with is iabeling.

*Qust* Herbicide should ba used only in accordance with recommendations
on this label or in separate published Du Pon! recommandations availabie
thraugh foca dealers.

Du Pant will not be responsiole for icsses or damages resulting from the use
of this product In any manner not spectiically recommended by Du Pont.
User assumes all risks associaled with such nenrecommended use.

Du Pont "Qust” Herbicide 1s recommended for preemergence and
postemergence control of many annual and perennial grasses and broadleal
weads. “Oust” mus! be applied in ground equipment as a selective ar
nanselective spray treatment of nongropland areas such as airpons,
fencerows, highways, industnal lur, lumberyards, petroleum tank farms,
pipeiine rights-of-way, plant sites, raikoads, raadsde turd. storage areas and
utility rights-of-way consistant with resinctions under "imporiant®. Treatment
of powdery dry scil, steep banks and impervious substrales should be
avoided; realed soils should be ieft undisturbed to reduce the potential for
*Oust” movement by soil erasion due lo wind or water, Injury to croos may
oceur if reated soil i washed, biown or moved onto land used to produce
CIops.

*Oust® is also recommended for conifer site preparation and release {excépt
California). Treatmeni may be applied by ground equoment or heficopter to
these farast stes.

*Oust® may be applied preemergence or postemergance to weeds, bul for
best results, apply pastemergence to young, actively growing weeds under
favorabe maisture condifions at any time of the year, excep! when ground is
frozen.

Rate selection is based on weed species, weed size and soil taxiure. Use
the higher rates on established plants and on fine textured soils and lower
rates on smaller weeds and coarse fextured soils.

SELECTIVE WEED CONTROL

For use on unimproved industrial turl, on roadsides, and on ather
noncropland areas where bermudagrass {comman and coastal varieties),
bahiagrass, crested wheatgrass and smooth brome are well estabiished,
and are desired as ground covers.
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BERMUDAGRASS RELEASE

For control of many annual and perennial broadleal weeds and grass
use the following rates and application timings {do not use suriactant):

as'
Lata Spring and Early Summar: Agply 1to 2 oz of "Ous!*® per ac’
lor  control of Carvlina geranium, fescue, foxtail, goldenrod
spolted spurge, and wild carrot after bermudagrass is well
established, ysually about 30 days after initial spring flush.

regrowth of weeds occurs and  additional control is desired, repe‘
treatment at 1 to 2 oz during late  spring and summer. Afier wee

become established, best results oceur when  applications are
made 1 1o 2 weeks lollowing mawing.

Alternativeiy, in Arkansas, Louisiana and Mississippi, 1 to 2 ounce
"Qust" per acre may ba iank mixed with 3 1o 4 |bs of MSMA per
acre and  applied to well established bermudagrass during the
summer; the combination includas contral of additional weed
listed on the MSMA  package iabel. Two ar mare aeditlonb’
applications of MSMA (withaut  "Qust®) at t4-day intervais may
necessary to maintain weed control.

For short-term control of johnsongrass in the U.S, apply 216 3 cl
per acre after bermudagrass is well established, usually about 2
days after nitial spring flush. Re-treat with 2 to 3 oz ii aaditional
control is  desired or if regrowih occurs.

Late Fail and Early Winter: Appiy 1 to 4 oz of *Qust® per acre |
control  of winter annuals such as Carclina geranium, comman
chickweed, fescue, Iftie barley and wild blackbermry; use the lower
raie on small seedling weeas and higher raies on larger weeas, l

BAHIAGRASS RELEASE AND
SEEDHEAD SUPPRESSION

Apply 1 0z of "Dust" per acre (withaut surfactant) for control o fescu
goldenrod, spoited sourge and wiid carrot. Rates as low as 172 ¢2Z per
acre reduce bahiagrass growth and suppress seedheads when applied
before seedhead emergence in the spning or foliowing mowing. '

SMOOTH BROME RELEASE AND SUPPRESSICON

For control of downy brome, loxtall, goidenred, kochia, Russian thustl
and prickly leftuce in wall established stands of smocth brome. acply l
oz of "Qust" per acte (withaut surdaciant) in the spring at an early stag

of ptant growth. This application will aise result in $mooth brome
seadhead redoclion, as well as growth suppression and reducad planI
viger.

CRESTED WHEATGRASS RELEASE

AND SUPPRESSION

For control of downy brome, kochia, Russian thistte and prickly lettuce Er.
wall established stands of cresied wheatgrass on noncrep sites, apply 1
oz "Qust” per acre (withou! surlagtant) during the rainy season or spring
This application may also result in growth suppression of the cres1e'
wheatgrass,

NCTE: Temporary discoloration or tep kil of bahiagrass. bermudagrass
and smooth brome may result following an application of “Cust”.

Browning and degree of stand reduction may increase in areas wilh
warm climaies. Do not apply *Oust® 1o industrial lurd that is under stress
from drought, insects, disease, cold temperatures or late spring frost,
injury may resull. Do not apply “Cust” to grasses within 1 year of plartin
as siand reduction may oceur,



CONIFER SITE PREPARATION AND RELEASE

(EXCEPT CALIFORNIA)
*Oust® provides both fofiar and residual control of many herbaceous grass
and broadleal weeds in jack pine, loblolly pine, red pine, slash pine and
Virginia pine reforestaticn areas.

When used as descrbed, *Oust® contrals many herbaceous plants such
as: Crabgrass, dog fennel, fescue, lireweed (willowwaed), goldenred,
horsewead, Kentucky bluegrass, nutsedge (yellow}, panicums (broadieal,
fall, narrow), pokeweed, ragwesd, white snakeroot and yallow swestdiover.

Prapiant - Site preparation (trees nct present)/Postplant - release (irees
presentiMake application from spring through fate fall; do ot apply to
frazen ground.

Appiy 2-8 ounces of "Qust* per acre (2-4 ounces par acre on red pine)
using appropriate ground or air (helicopter oniy) equipment. Add surfactant
al 0.25% by volume for site preparation. Do not use surfactant for pine
release {trees present),

NOTE: Do not apply by air within 200 feet of any homestaad, agricullural
tand or other dasirable plantings. Extrems cara must be taken 1o prevent
drifl or runoff to homesteads, desirable plantings, agricuitural land of any
body of water. Do not apply when weather conditions favor drift from
trealed areas.

Use extreme care when appiying in areas adjacent 1o any body of water.
Keep out of lakes, streams, ponds, reservairs or any body of water. Do not
apply where conilers are suffering from loss of viger caused by insects,
disaases, drught, winler damage or other stresses, as injury may resuft.
“Oust” is nat recommended for use on poory drained or marshy sites, but
it may be used where pines have been planted in beds. *Qust” applications
may resut in damage to Douglas fir and Ponderosa pine. Use the lower
rates cn coarse fextured soils (i.e., loamy sands. sandy kams) and higher
rates on fine textured sails (i.e., sandy ciay ioams and sity ciay koams).

NONSELECTIVE WEED CONTROL

-"Cusi” is recommended for use alona and in certain tank mix combinations

for general weed conirol on noncrop, industnal sites such as airport, fance
rows, roadsides and associated rights-of-ways, lumberyards, patroleum
lank farms, pipeline and utility rights-of-ways, pumping instailations,
rallroads, storage areas. plant sies and other similar areas. Apply with
ground equipment as follows:

PREEMERGENCE TO EARLY POSTEMERGENCE*
TREATMENTS

Apply 3 to 5 ounces "Qust” per acre for controi of:

Grasses (Up 10 6 to 12" In Height)

Alta fascue , Kentucky bluegrass
Annual biuegrass Little barley

Annual ryegrass Red brome
Bahiagrass Red fescue
Bamyardgrass Reed canarygrass
Downy brome Ripgut brome
Fescue Ryegrass

Foxtails Smeoth brome
Foxtail barley Springlatop (annual)
Indiangrass Wheat (volunieer)
ltafian ryegrass

. *Add surfactant at 0.25% by volume to imprave control of emerged weeds.

EARLY POSTEMERGENCE TREATMENTS

Apply § to 12 cunces "Qust” per acre plus surfactant at 0.25% by
voluma for control of:

Broadleaves
Bouncingbet Pigwead
Burciover Prickly lefluce
Carolina geranium Purple stanhisile
Common chickweed Ragweed
Comman dandeiion Russian thistle
Common speedwel Sowthistle {annual)
Common yarow Sunflower
Crimson clover Swaet clover
Dogfennel Tansymustard
Hoary cress (whitetop) Tansy ragwart
Kochia Tumble mustard
Little mallow Vetch
Mustard Wild camrot
Ox-eye daisy Yellow rocket
Pepparweed

Broadleaves
Bedstraw Horsetail (Equisetum)
Canada thistle Jerusalem artichoke
Curly dock Kudzu (use 12 az. rale}
Dewberry Mayweed
Fiddleneck {tarweed) Muskthistle
Redstem flaree Paison ivy
Fleabane Spanishneedies
Goldenrod ’ Turkey mullain
Groundsel Virginia pepperwesed
Hernlock Wild blackbery
Honeysuckie

Grasses
Johnsongrass** Yallow nutsedge

**For short-term conirol of johnsangrass of up to 3 months, apply "Cust* at
2 to 5 ounces per acre aarly postemergence 1o the johnsongrass. Re-reat
when regrowth occurs or if further control of the actively growing
johnsongrass is desired.

NOTE: Use the higher lavel of recommended dosage ranges under the
following conditions: Heavy weed growth; an soils containing mora than 2
1/2% organic matter; and on high scil moeisture areas such as along road
adges or raiiroad shoulders.

For broader spectrum weed control than offered by “Cust” alone, tank
mixtures are recommended with Du Pont *Escont® or *Hyvar® X, or
*Karmex", or *Telar*, or *Velpar* Herbicides; or *Roundup? or 2,4-0. Reler
lo package labeis and determine the weeds controlfed that best fil the
weed problem.

Apply the "Oust® plus companion herbicide al the rates and timing shown
on the package labels for the weeds involved. For application method and
other use spacifications, usa tha most restrictive directions for the intended
combination,

Do not tank mix "Qust” with Du Pont "Hyvar™ XL Herbicide,
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SPRAY PREPARATION

Fill the spray tank hall full of water, and with agitator running, add the
proper amount of *Qust™. Finish adding the required amount of water.
Continuous agitation is required to keep the product in suspension. Use
machanical or bypass agitation to thoroughty mix the spray sciution. After
iniial mixing, do not use excessive agitation when using a surfactant as
foaming problems may resull. To avoid loaming problems, usa antifoam
agents.

"Qust” spray preparations may degrade in acid solutions if not used in 48
hours; they ara stable in alkaline soltions. Thoroughly reagitate before
using.

“Oust” may be tank mixed with mest harbicides (except *Hyvar" XL); to
insure compatibility, tast the desired mixture prior to usa.

For nonselective postemergence appiications, a nonionic surfactant of al
lsast B0% active ingredient may be added o improve wetting and/or
conlact achvity on weads. To minimize drift, a drift contral agent may be
added at the racommended label rate; a drift control agent must be used
when spraying in areas near croptand ar desirable vegelation. Follow
closely the mixing instructions for a drift control agent; when using cold
water, be sure the addilive is 1haroughly dispersed.

APPLICATION TECHNIQUES

INDUSTRIAL NONCROP WEED CONTROL

Apply with ground equipmant using extreme care to prevent spray drift;
use coarse spray nozzlas, adequate spray volume and avoid excessive
application pressure, sprayar speed and application under windy
conditions to avoid spray dnit. Select a spray volume that will assure
thorough coverage and uniform spray pattern. Do not use iess than 15
gallons of water per acse. Spray valumes of 20 1o 40 gallons per acrs are
prelerred. Spray pressures of 25 to 35 psi are adequate, Beiore spraving
*Oust*, callbsate the spray squipment to determine the quantity of water
necessary to unifarmly cover the vegetation and soil in a measured area o
be treated, The propery calibrated sprayer should be operated at the
proper spaed and rate of delivery during application of *Oust* alone or in
tank mixtures, Avoid averiapping and shut off spray booms while staning,
tuming, slowing or stopping when spraving indusirial turl as injury 1o the
desired species may result. Do not apply *Oust" by aircraf,

CONIFER SITE PREPARATION AND RELEASE

“Oust* may be applied by ground equipment {as praviousiv describad) or
by air (helicopter anly} 10 recommended lorest siles. Calibrate the
heiicopter spray system to insura uniform distnbution of fiquid over the
area to be trealed; use 5 fo 15 gallans of water per acre. To reduce drift
when applying by air, use precise application spray equipment (jet nozzles
diracted backwards [D4 or larger] or a “Microtoil™ boom or squivalent).
When compatible with equipment, addition of a spray thickening agent is
recommandad to further minimize drift.

Yrademark of Union Carbide Agricutural Products Company
2Trademark of Monsanto Campany

©1988 EL. DU PONT DE NEMOURS & CO.,[INC.]; AGRICULTURAL PRODUCTS DEPARTMENT: WILMINGTON, DELAWARE 19898
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STORAGE AND DISPOSAL

STORAGE: Store product in original container only, away from othe;
pesticides, fertilizer, food of feed.

PESTICIDE DISPOSAL: Do not contaminate water, food or feed by
storage or disposal. Wastes resufting from the use of this product may
be disposed of.on site or at approved waste disposal facility,

CONTAINER DISPOSAL: Triple rinse (or equivalent) the containar.
Then oifer for recyciing or reconditioning, or puncture and dispose of in
a sanitary landfill, or by incineration, or, # allowed by siate and locai
authorities, by burning. If burned, stay out of smoke.

.

NOTICE TG BUYER: Purchase of this malerial doas not confar any rights
unaer patents of countries outside of the United States.

NOTICE OF WARRANTY

Du Pent warranis that this product conforms 1o the chemical deserigtion
on the label therect and is reasonabiy fit for purpeses stated on such
tabel only when usad in accordance with directions under normal use
conditions. 1 is impassible to efiminate il risks inherently asscciated
wilh use of this product. Injury fo adjacent crops, ineHectiveness or
oiher unintenoed cansequences may fesult because of such factors as
wealher candit:ons, presence of other matenals. or the manner of use or
application, all of which are beyond the control of Du Pont, In no case
shall Du Pont be itable far conseguent:al, special or indirect damages
resulling trom the use or handling of this proguet. All such nisks shail be
assumed by the Suyer. DU PONT MAKES NO WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE
NCR ANY OTHER £XPRESS CR IMPLIED WARRANTY EXCEPT AS
STAT=ZD ABOVE.

AG-2983 8048 4/11/88




SUPPLEMENTAL LABELING
EPA REG. NOS. 352-401
This builetin contains new ar supplemental instructions for use of these products in combination which does nat appear on the package iabst.
Follow the instructions careiully,

‘QUST" HERBICIDE AND "VELPAR" L HERBICIDE
COMBINATICNS FOR CONTROL OF UNOESIRABLE HERBACEQUS
PLANTS IN SOUTHERN PINE PLANTATIONS

DIRECTIONS FOR USE

it is a viclation of federal law 10 use this product in a manner inconsistent
with its labeling.

Du Pont “Qust” Herbicide is recommended as a tank mix with Ou Pont
*Velpar* L Herbicide for herbaceous weed control where loblolly, slash and
longleaf pine are grown. Bath herbicides provide loliar and rasidual activty
to control many grasses and broadleal weeds.

HOW TO USE

Apply 2-4 aunces of "Oust” tank mixed with 2-3 pints *Veloar" L per acre by
iround or air usir;gcspray aquipment that has been progerly calibrated.
enal application shouid be made by helicopter oniy. 10 reducs drit, use
ise application spray boom and/or a spray 1hickening agent such as
alco-Tral. Do not use surfactant. Application shouid be made with
sufficiont volume of water to insure thorough coverage of targe! area,
usually 10 gallans (by an) to 25 gallens (by ground) of spray solution per
acre.

Make broadcast, band of spat spglications frem late winter 1o lale spring,
either preemergence of easly posiemergence [0 weeds. Best resuils will be
oblainad when target weeds ara small (less than & in height) and
application is mada to warm, moist sail,

When usad as directed, the combination of *Oust* angd Veipar* L Herbicidas
conirol many herbacecus weeds such as: blackberry’, burnweed
(fireweed), dewberry®, dog lennel, eupatarium spp., foxtail® {yellow),
goidenrod, herseweed, panicums {dichanthelium and panicum spp."},
pineweed, pokeweed®, ragweed {common), sedgas” {nuisedge and green
ilat), white snake rool” and sneezeweed" {bitter). See *Cust® and "Velpar*L
labeling for ather spacies affected.

*Require tha higher dosage rates of each herbuside.

NOTES

2. Do not apply when pines are suffering from insects, diseasas, drought,
winter da.unnags, animal damage, planting shock or ciher stresses, as inury
may rasult,

2. "Qust® and “Velpar® L are not recommended for use on poorly drained
or marshy sites unless planting has occurred in beds.

3. Use the higher dosage rats of sach herbicide when organic matter
axceads 2%, hard-io-control weed species predominate or sotf lexture is
fina (i.e., silt, silty-clay loam or sandy-clay ioam). Appiication to gravelly or
rocky soils, exposed subsoils or deep  sands may increasa pine injury.

4. Applications should nol be made within 200 feet of any farm or
homestead, as injury to non-target plants may occur from swath and
disptacement. Similarly, do not treat areas where runoff may occur into
agricultural lands, other desirable plantings or any body of water due to
slope, drainage or soil erosion. Do not apply when weather conditions
taver drift or runoff from treated area.

This labeling must be in the possession of the user at the time of pesticide
application,

“OUST" HERBICIDE PLUS 2,4-D OR “TORDON® FOR CONTROL OF
LEAFY SPURGE ON INDUSTRIAL SITES IN COLORADO, MONTANA,
NORTH DAKOTA, SCUTH DAKOTA AND WYCMING

DIRECTIONS FOR USE

it is a violation of federal 1aw fo usa this product in & manner inconsistant
with its labeling.

Du Pont "Cust* Herbicide pius 2.4-D amine or "Tordon*{1} is recommended
fer suppressian and/or contral of leafy spurge on industrial non-cropland
sites in CO, MT, ND, S0 and WY.

HOW TO USE

Apply 1 1/2 1o 2 V2 sunces "Cust” pius either 1 b. a.i. 2.4-D amine or 173
to 1/2 b. a. “Tardon™ per acre.

For best rasults, apply to leafy spurge during the bloom (flowering) stage.
NON-SELECTIVE WEED CCNTRCL

Add suriactant at 0.25% by voluma.

SELECTIVE WEED CONTRCL

Il desirable grasses are present, do not add surfactant or apply beiore or
after bloom as severs injury fo grassas may occur,

Note: Do not apply “Cust” combinations in pastures, rangsiand or areas
immediately adjacent o agricultural land,

This labeling must be in the possession of the user ai the time of
pesticda application.
[1]Registered Trademark of Dow Chemical Company 112587

112687 2/11/88
H-02562

FOR WEED CONTRCL UNDERASPHALT AND CONCRETE
PAVEMENTSIN THE STATES OF ARIZONA, CALIFORNIA AND NEVADA

DIRECTIONS FOR USE

It is a violation of fedaral law to use this product in a manner inconsistent
with its [abefing.

GENERAL INFORMATION:
Du Pont *Cust" Herbicide is recommended for weed control under asphait

and concrete pavement 10 extend the usehul life of the surfacng matenal
by preventing weeds from amerging through it.

091587 10/26/87 “Oust® should be used only where the area o ba trealed has bean
H-00852 preparad acconding lo good construction practices. If rhizomes, tubers or
other vegetative parts are present in the site, they must be removed.
IMPORTANT

BEFORE USING "QUST™ IN COMBINATION, READ AND CAREFULLY NOTE THE CAUTICNARY STATEMENTS
AND ALL OTHER INFORMATION APPEARING ON THE PRODUCT LABELS.

OuUST 353

o
L
=
o
m
o
L
T




SUPPLEMENTAL LABELING
EPA REG. NOS, 352-401

This bullelin conlains new or supplemental instructions for use of these products in combination which does not appear on the packaga labal.

Fallow the instructions carefully.

*Qust” wilt not cantrel woody vegetation such as small trees, or woody
vines. Rools of these species must be grubbed and removed from the site
prior to application,

HOW TO USE:

*Oust” may be applied to the ground before laying asphalt or concrete
such as used on parking lats, highway shoulders, median strips, roadways
and other industrial sites. "Ousi® must be applied jus! prior to the asphall
or concreta coating 1o avoid possible laleral movernent of the herbicide by
rainfall or mechanical moans.

*Qust" should be applied unifarmly fo the final grade of base rock or nalive
soil just prior 1o the paving oparations. Apply *Cust® al tha rate of 10-12
cunces per acre. *Oust" should be applied in sufficient water to insure
uniform coverage. Continuous agitation is required to keep *Oust® in
suspension.

*Oust” is not recommended for use under pavement in resicential
properties such as driveways, or in recreational areas, jogging or bike
paths, tennis courts, or golf cart paths,

Avoid drift of spray into pianters or ornamental bedding areas in or
adjacent {o the treated area as injury may result, Injury of desirable plants
may result if their rocts extend into treated areas.

This bulletin contains new or supplemental instructions lor use ai this
product which may not appear on the package label. Follow the
instructions carefully.

This labeling must be in tha possession of the user at the fime of peslicide
application.

062587 10/26/87
H-00854

IMPORTANT
BEFORE USING "OUST" IN COMBINATICN, READ AND CAREFULLY NOTE THE CAUTIONARY STATEMENTS
AND ALL OTHER INFORMATION APPEARING ON THE PRODUCT LABELS.
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SPIKE
( TEBUTHIURON)




ELANco ID 5955

Herbicide

II |
80W I

A preemergence and
postemergence herbicide
for control of brush and

Sptte® wik kill tross amd hrwhs,

weeds in such areas as: ==t

Ajrport rurways Under asphalt and concrete Around industnal buildings

Utility substations and pavements where no future Lumberyards
rights-of-way landscaping is planned Railroad yards

Tank farms At the base of highway Ditchbanks

Raiiway raadbeds and ballast guardrails, signposts, and Firebreaks

Railroad rights-of-way markers Fence rows

Road shoulders where no At the base of transmission
vegetation is desired towers and poles

The degres and duration of cantrol may vary with the amount of chemical applied, soil texture,
and other conditions.

Active ingrediant:
tebuthwron: N[5-(1,1-dimethylethyl)-1,3,4-thiadiazol-2-yl}- N, N'-dimethylurea. . ......... 80.0%

Contains 3.2 pounds active ingredient per 4 pound bag. SPIKE® — ths registered trademark for
Elanco Products tebuthiuron.

CAUTION: KEEP OUT OF REACH OF CHILDREN. See back panel tor addibonal caution state-
ments.

Net Weight 4 Pounds EPA Reg. No. 1471-97
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DIRECTIONS FOR USE: Read All
Directions Carefully Before Applying.

Human: Harmful if swallowed. Avoid contact with skin, eyes or
ciothing. Avoid inhaling dust from groduct. In case of contact,
flush with water.

Environmental: Do not contaminate any body of water,
ponds or streams as death or injury may occur to vegetation
irrigated by such. Do not contaminate water by cleaning of
aquipment or disposal of wastes.

Storage and Disposal: The herhicidal properies of SPIKE
80W require caution in handling, storage and transportation of
this preduct. Do not contaminate food or feed by storage or
disposal. Open dumping is prohibited. Do not reuse empty
container. Dispose in an incinerator or land fill approved for
pesticide containers or bury in a noncroptand area away from
desirable plants, trees and water supply.

The manufacturer makes no warranties, express or impiied,
concerning this product or its use which extend heyond the
description on the label. All statemenis made concerning this
product apply only when used as directed. SPIKE 80W must
be applied according to Elanco's written instructions, includ-
ing, but not limited to, recommended rates. Failure to do so
may result in poor waed control or plant injury. Elanco ex-
pressly disclaims any warranty, either express or implied, for
the use of SPIKE 80W, alone or in combination with other
products, when that use is not in strict compliance with
Elanca's written recommendations.

PRECAUTIONS

SPIKE 80W IS INTENDED FOR NONCROP-
LAND VEGETATION CONTROL. IT IS AN EX-
REMELY ACTIVE HERBICIDE WHICH WILL
KILL TREES, SHRUBS AND OTHER FORMS
OF DESIRABLE VEGETATION HAVING
ROOTS EXTENDING INTO THE TREATED AREA, FEEDER
ROOTS OF MANY SPECIES OF DESIRABLE VEGETATION
EXTEND MANY FEET BEYOND THE DRIP LINE OF THE
BRANCHES, AND AVERY SMALL AMOUNT OF SPIKE 80W
IN CONTACT WITH ONE FEEDER RCOT OF A TREE,
SHRUB OR OTHER DESIRABLE VEGETATION MAY
CAUSE SERIOUS INJURY OR DEATH TO THE ENTIRE
PLANT. g

AN ARBORICULTURIST (TREE EXPERT) SHOULD BE
CONSULTED TOHELP YOU TO DETERMINE IF THE AREA
OF PROPOSED APPLICATION IS FREE OF ALL ROOTS
OF DESIRABLE VEGETATION. THE EFFECT OF SPIKE
80W ON DESIRABLE VEGETATION MAY BE IRREVERSI-
BLE AND ITS PRESENCE IN THE SOIL MAY PREVENT
GROWTH OF OTHER DESIRABLE VEGETATION FOR
SOME YEARS AFTER APPLICATION.

AEAD THE ENTIRE LABEL BEFORE USING SPIKE 80W TO
DETERMINE IF THIS PRODUCT IS SUITABLE FOR THE
DESIRED PURPQSE.

Do not use SPIKE 80W on areas such as walks, driveways,
streets, lawns, patios, tennis courts, swimming poals,
cemeteries, or other tandscaped areas, or under asphalt or
cancrete pavement where future landscaping is planned. Do
not apply on field crops. Do not apply on any area into which
the roots of field crops or other desirable vegetation may
extend. ROOTS OF TREES, SHRUBS, AND OTHER DESIR-
ABLE VEGETATION MAY EXTEND FAR BEYOND THE
DRIP LINE OF THE PLANT'S BRANCHES.

AVOID NONTARGET DRIFT OR PRODUCT MOVEMENT.
DO NOT APPLY WHEN WINDS ARE GUSTY OR UNDER

ANY OTHER CONDITIONS WHICH WILL ALLOW DRIFT OR
PRODUCT MOVEMENT. DO NOT APPLY TO AREAS
WHERE SOIL MOVEMENT BY WATER EROSION AND/OR
NATURAL OR MECHANICAL MEANS IS LIKELY. DO NOT
APPLY TO AREAS WHERE WIND IS LIKELY TO CAUSE
SOIL MOVEMENT UNLESS A SOIL SEALANT IS USED.
DRIFT OR ANY FORM OF PRODUCT MOVEMENT FROM
TREATED AREAS MAY CAUSE DAMAGE TO ANY
VEGETATION TO WHICH TREATMENT IS NOT IN-
TENDED.

Ditchbank Usage — Do not apply SPIKE 80W to any portion
of the ditchbank that will come into direct contact with water as
movement of SPIKE 80W in this water to non-target plant
species may result in the injury or death of those plants. Do not
apply on ditches used to transport irrigation or potable water.
Keep from contact with other pesticides and seeds.

Thoroughly clean ail traces of SPIKE BOW from application
equipment after usé. DO NOT EMPTY RESIDUES CLEANED
FROM APPLICATION EQUIPMENT ON AREAS WHERE
THEY MAY COME IN CONTACT WITH THE ROQTS OF
DESIRABLE VEGETATION OR THE WATER SOURCE FOR
SUCH VEGETATION.

Woody Plant Control — Grazing is allowed in areas receiv-
ing band or individual ptant treatments with 5 pounds per acre
or less of SPIKE 80W. In areas receiving band or individual
plant treatments with 5 pounds per acre or less of SPIKE 80W,
grass may be cut for hay one year after application.

SPIKE 80W may injure or suppress certain herbaceous
vegetation in the treated area. Therefore, do not apply where
such injury cannot be tolerated. Do not apply broadcast ap-
plications of SPIKE BOW where forage or maintenance of a
grass cover is desired. jury to most herbaceous perennialsis
reduced if SPIKE BOW is applied when this vegetation is
darmant,

DIRECTIONS FOR USE: Read All
Directions Carefully Before Applying.

Total Vegetation Controt: SPIKE 80W is a preemergence
and postemergence herbicide for total control of vegetation in
such noncropland areas as: airport runways, utility substa-
tions and nghts-of-way, road shouiders where no vegetationis
desired, under asphait and concrete pavements where no
future landscaping is planned, at the base of highway guard-
rails, sign posts and markers, at the base of transmission
towers and poles, arcund industrial buildings, lumberyards,
railroad yards, ditchbanks, firebreaks, and fence rows,

For total vegetation control in areas not treated the previous
season with SPIKE 80W or other residual herticides, apply
SPIKE 80W prior to or just after emergence of plants as
follows:

At 5 pounds per acre, SPIKE 80W will control the following:

Alfalfa Buttercup, smaliflower
Aster, heath Camphorweed
Aster, white heath Carrot, wild
Barley, little Catsear, spotted
Beadstraw Cheat
Bluegrass, annual Chickweed
Biuegrass, Kentucky Clover, red
Bouncingbet Cocklabur
Bromegrass, downy Creeper, Virginia
Bromegrass, ripgut Crowfootgrass
8Bromegrass, smooth Daock, curly
Broomsedge Dogfennel
Buffeigrass Fescue
Burclover Fescue, rattail
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Fiddlengck, coast
Filaree

Filaree, redstem
Fleabane, annual
Foxtail

Gaillardia, rosering
Geranium, Carolina
Goldenrod

Grape

Gumweed
Hemlock, poison
Henbit
Honeysuckle, Japanese
Horseweed
Knapweed

Kochia
Lambsquarters
Lupine

Medic, black
Morningglory
Muligin, common
Nightshade, silverieaf
Qat, wild

Panicum, Texas

At 7.5 pounds per acre, SPIKE 80W will control the following:

Awngrass, triple
Barley, foxtail
Bromegrass, Japanese
Canarygrass, reed
Carpetweed

Chicory

Cinquetoil, common

At 10 pounds per acre, SPIKE BOW will cantrol the following;

Barnyardgrass
Crabgrass

ltchgrass
Johnsongrass, seediing
Lovegrass
Qrchardgrass

At 20 pounds per acre, SPIKE 80W will control the following:

Bermudagrass
Cudweed
Dallisgrass

Pepperweed, Virginia
Pigweed

Plantain, buckhom
Puncturevine
Ragweed, giant
Raspberry, red
Ryegrass, Itaiian
Sedge, annual
Shepherdspurse
Sida, prickly
Sowthistle, annuai
Spikeweed
Spurge

Spurge, spotted
Starthistle, yellow
Strawberry
Sunftower, common
Telegraphptant
Timothy
Trumpetcreeper
Veivetgrass

Vetch

Witchgrass

Ivy, poison

Reed, common
Sandbur, fietd
Smartweed, swamp
Sowthistle, perennial
Spurge, prostrate
Sumac, staghorn
Sweetclover, white

Oxtongue, bristly
Poorjce

Purstane, common
Ragweed, common
Saltbush

Sedge, butl

Lookingglass, Venus
Vaseygrass

For the mamntenance of total vegetation controf in noncrop-
land areas east of the Rocky Mountains which were treated
the previous season with SPIKE 80W or other residual herbi-
cides, apply SPIKE 80W prior to or just after emergence of
plants as follows: (Some of the species listed may show erratic
control depending on the time between appiication and weed
germination,)

At 2 pounds per acre, SPIKE 80W will controf the following:

Bluegrass, annual Parsnip, wild

Bluegrass, Kentucky Pepperweed

Carrot, wild Pigweed

Checkweed, common Ragweed, common
Croton . Smartweed, Pennsylvania
Fleabane, annual Sweetclover

Horseweed Thistle, Canada

Mullein Woodsarrel, yellow
Panicum, fall

At 3 pounds per acre, SPIKE 80W will control the following:
Goldenrod Spurge
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In areas of rainfall greater than 25 inches per year, the 3
pounds per acre maintenance rate should be used for all weed
species listed above.

For the maintenance of total vegetation control in noncrop- q
land areas wast of the Rocky Mountains which were treated '
the previous season with SPIKE 80W or other residual herbi-
cides, apply SPIKE 80W prior to or just after emergence of
piants as follows: (Some of the species listed may show erratic
controf depending on the time between application and weed
germination.)

At. 1.5 pounds per acre, SPIKE 80W will control the foliowing:

Bassia, fivehook Pigweed

Cheat Plantain
Cudweed Ryegrass, annual
Foxtail Saitbush
Lettuce, prickly Shepherdspurse
Oat, wild Witchgrass

Oxtongue, bristly

At 2 pounds per acre SPIKE 80W will control the following:

Buttercup Mustard
Canarygrass, reed Ragweed, western
Knapweed, Russian Starthistle, yellow
Knotweed Telegraphpiant
Mailow

At 3 pounds per acre, SPIKE 80W will control the following:

Bariey Sida, alkaii
Gumweed Smartweed, swamp
Puncturevine

In areas of rainfall greater than 25 inches per year. the 3
pounds per acre maintenance rate should be used for all weed
species listed above.

<« .

APPLICATION DIRECTIONS

Apply SPIKE BOW in 15 to 150 gallons of water per acre before
or during the period of active growth of plants to be controlled. .
Initial control is enhanced by rainfall.

in areas of low annual raintall (iess than 15 inches per year)
SPIKE 80W should be applied prior to the time of year when
the predominant portion of that rainfall occurs. A minimum of 1
to 1¥2 inches of rainfall is required to activate SPIKE 80W and
place it in the primary weed seed germination zone.

To maximize performance under a variety of conditions,
SPIKE BOW is recommended for usa in tank-mix combination
with any of the following products: amitrole, Atratoi® 80W,
Banvel® 720, Banvel® W.S., Karmex* 80W, MSMA, paraquat,
Princep® BOW, Roundup?®, SURFLANE 75W, 2,4-D or Oust®.
Where applications are made to existing vegetation, the con-
tact or burning properties of paraquat or MSMA provide the
rapid top kill while SPIKE BOW gives the residual lang-term
control desired. Applications to areas which are infested with
certain difficult to control perennial weeds (such as johnson-
grass, bermudagrass, guackgrass, horsetai!, bindweed,
dandelion or nutsedge) will benefit from tank-mixing SPIKE
BOW with Roundup, amitrole, Banvel, Banve! 720, or 2.4-D.
The addition of SURFLAN, Qust, Kartnex, Atratol or Princep
willimprove SPIKE's performance on certain annual broadieaf
and grass weeds such as foxtail, kochia, Russian thistle, or
seedling johnsongrass.

Banvei® - dcamba, Valsicol Chervwcat Corporation
Kammex* — diuron, E.1. DuPont De Nemours & Company o
Princep® — simazine, Ciba-Gagy

Roundup® — glyphosats, Monsanto Company

Oust® — Suttomsturan methyl, £, | DuPont De Nemours & Comparny

SURFLAN® — oryzaiin, Elanco Products Company
Atratoi* — atrazine and prometon, Ciba-Gegy



" Haplopappus tenuisectus

Read the SPIKE 80W label and labels of products to be
tank-mixed carefully befare using. Note all warnings, cautions,
precautions, and limitations of warranty on all labels.

Apply with any sprayer that will apply the spray uniformiy.
Check the sprayer before and during use to insure proper
calibration and uniform application.

To mix, fill spray tank half full of water. Start agitation and
continue during the entire mixing process. Add required
amount of SPIKE 80W and allow to mix when tank mixing. If
additional product is a wettable powder, add to tank and allow
to mix thoroughly. If additionai product is a liquid, add slowly
while filling remainder of tank with water. Continuous agitation
in the spray tank is required to keep the materiais in suspen-
sion throughout application. Agitate by mechanical or bypass
(hydrauiic) means in the spray tank. if bypass or return agita-
tion is used, it should terminate at the hottom of the tank to
minimize foarmmng.

For{reating small areas, atank type hand sprayer or sprinkling
can may be used. Before application determine the amount of
water and chemicai necessary to cover uniformly the area to
be treated. Shake or stir frequentiy.

WOODY PLANT CONTROL

SPIKE 80W is an effective herbicide for the contral of brush
and vines. SPIKE BOW can be applied either as a broadcast
spray, banded application or as an individual ptant treatment
depending upon the size, density and location of brush to be
controlled.

SPIKE is to be appiied to the scil {(Not the Foliage!) where itis
absorbed by the roots of plants. Effects are slow to appear and
will not become apparent until sufficient moisture has carned
SPIKE B0W into the root zone. The time required to achieve
control is dependent on soil type, amount of rainfall and root-
ing depth of target species. Some species may go through
severai defoliations and refoliations over a period af approxi-
mately two to three years prior to dying.

SPIKE 80W can be applied anytime except when the ground is
frozen or the soil is saturated with moisture. For optimum
results, applications should be made just prior to the resump-
tion of active seasonal growth in the spring and/or periads of
rainfall. For applications made in the !ate summer or early fall
in areas of average annual rainfall of greater than 25 inches,
higher rates should be used and inconsistent contral may
resuit on densely infested brush areas and hard to control
species.

SPIKE 30W may be used on cut brush but for optimum results
time shouid be allowed for the brush to resprout to a height of
approximately 5 feet prior to application. SPIKE requires an
actively growing plant to be effective. The larger the resprouts
the more SPIKE that will be taken up by the plant and the more
effective and consistent the control will ba.

Far the control of woody plants and vines, the following rates
of SPIKE 80W are recommended. These rates can vary de-
pending upon soil type, rainfall, time of application and size/
density of the woody plants.

SPIKE 80W applied at the rate of 1.25 pounds per acre will
control the following species.

(Burroweed)

(Creosotebush)
(Wait-a-minute-bush)

Larrea tridentata
Mimosa biuncitera

SPIKE 80W applied at the rate of 2.5 pounds per acre will
control the following species.

(Tree-of-heaven)
{(Whitebrush}

(Big sagebrush)
(Pignut hickory)
(Western hackberry)
{Desert thornapple)
(Berlandier woltberry)

Ailanthus altissima
Aloysia lycicides
Artemisia tridentata
Carya glabra

Celtis occidentalis
Datura discolor
Lycium berlandieri
Morus rubra {Red mulberry)
Pinus monticola {(Western white pine)
Pinus spp. {Pine)

Prunus emarginata {Bitter cherry)

Rhus glabra {Smooth sumac)
Robinia pseudoacacia (Black locust)

Rosa muftifiora (Multiflora rose)
Salvia leucophylla (Black sage)
Symphoricarpos orbiculatus (Buckbrush}

Ulmus americana (Amencan elm)
Vaccinium spp. (Blueberry)
Gaylussacia spp. (Muckieberry)

SPIKE 80W applied at the rate of 3.75 pounds per acre will
cantrol the following species.

Abies balsamea
Acacia farnesiana
Acer saccharum
Alnus rugosa

{Baisam fir)
{Huisache)
{Sugar maple)
{Speckled alder)

Betuia papulifolia {Gray birch)

Carya texana {Black hickory)
Celtis pallida (Granjeno)
Condalfa obtusifolia {Lotebush condaia)
flex vomitoria (Yaupon)

Lanx laricina {Tamarack)

Picea glauca
Populus balsamifera
Populus deftaides

{White spruce)
(Balsam popiar)
(Eastern cottonwood)

Quercus douglasii {Blue Qak)
Quercus maritandica {Blackjack cak)
Quercus stellata {Post oak)

Salix spp. {(Wiltow)
Schaefferia cuneifolia (Desert yaupon)
Spiraea tomentosa (Hardhack)
Ulmus afata {Winged elm}

SPIKE 80W applied at the rate of 5 pounds per acre wiil control
the following species.

Acacia beriandieri
Acacia greggii
Acacia rigidula
Acacia tortuosa

(Guajillo}

(Catclaw acacia)
(Blackbrush acacia)
(Twisted acacia)

Acer negundo (Boxelder)
Adenocstoma fascicufatum  (Chamise)

Alnus rubra (Red alder)
Campsis radicans (Trumpetcreeper)
Carya ovata (Shagbark hickory)
Cercocarpus betufoides {Birchieaf

mountainmahogany)
(Texas colubrina)
{Bluewood condalia)
{Roughieaf dogwood)
{Hawthom)
{Texas kidneywood)
(American beech)

Colubrina texensis
Condalia obovata
Cornus drummondii
Crataegus spp.
Eysenhardlia texana
Fagus grandifolia

Jatropha dioica {Leatherstem)
Leucophylium frutenscens  (Cenizo [Texas silverieaf])
Liquidambar styracifiua {Sweetgum)

Parthenocissus quinquefolia (Virginia creeper)
Populus grandidentata (Bigtooth aspen)

Porlieria angustifolia {Guayacan)
Prunus virginiana (Common chokecherry)
Pseudotsuga menziesii {Douglas fir)
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Pueraria lobata
Quercus dumosa
Quercus palustris
Quercus rubra
Quercus virginiana
Rhus typhina

Rubus allegheniensis
Salvia ballotaeflora

(Kudzu)

(Caiifornia scrub oak)
(Pin oak)

(Red oak)

{Live oak)

(Staghorn sumac)
(Allegheny blackberry)
(Shrubby biue salvia)

SPIKE B0W appiied at the rate of 6.25 pounds per acre will

control the following species:

Acer macrophyflum
Acer platanoides

Acer saccharinum
Baccharis spp.

Cornus florida
Fraxinus pennsylvanica
Gaultheria shallon
Juniperus virginiana
Lantana camara
Liriodendron tulipifera
Melaleuca quinguenervia
Pinus banksiana

Pinus echinata

Pinus resinosa

Pinus virginiana
Platanus occidentalis
Prunus serotina
Quercus alba

Rubus laciniatus
Rubus occidentalis
Schinus terebinthifolius

(Bigleaf maple)
{Norway maple)
{Silver maple)
{Groundsel tree)
(Flowering dogwood)
{Green ash)

(Salal) |

(Eastern redcedar)
(Lantana)

(Tuliptree)
(Melaleuca)

{Jack pine)
(Shortleaf pine)

(Red pine)

(Virginia pine)
(American sycamore)
(Black Cherry)
(White oak)
(Evergreen blackberry)
(Black raspherry)
{Brazilian pepperiree)

SPIKE 80W applied at the rate of 7.5 pounds per acre will

control the following species.

Acer circinatum
Arctostaphylos patula
Ceanothus cuneatus
Ceanothus leucodermis
Crataegus crus-galli
Elaeagnus angustifolia
Fraxinus americana
Ligustrum spp.

Rhus laurina

Sapium sebiferum
Smilax rotundifolia
Ulmus parvifolia
Ulmus rubra

{Vine maple)
(Greenleef manzanita)
{Wedgeleaf ceanothus)
{Whitethorn chaparral)
(Cockspur hawthom)
(Russtanolive)

{White ash)

{Privet}

(Laurel sumac)
(Tallowtree)

(Common greenbrier)
{Chinese elm) :
(Slippery elm)

BROADCAST APPLICATION

Apply SPIKE 80W in 15 to 150 galions of water per acre with
any properly calibrated herbicide sprayer. Check the sprayer
before and during use to insure proper calibration and unitorm
application. Add the recommended amount of SPIKE B0W to
clean water in the spray tank during the filing operation.
Material must be kept in suspension at all times by constant
agitation. Agitate by mechanical or bypass (hydraulic) means
in the spray tank. If bypass or retum agitation is used it should
terminate at the bottom of the tank to minimize foaming.

For treating small areas, a tank type hand sprayer may be
used. Before application determine the amoumt of water and
chemical necessary to cover uniformly the area to be treated.
Shake or stir frequently.

Do not apply broadcast applications of SPIKE 80W where'
forage or maintenance of a grass cover is desired.

22

BANDED APPLICATION

SPIKE 80W is recommended for the control of woody plant
species in noncropland areas (such as ulility railroad and
pipeline rights-of-way ditchbanks and fence rows) by applica-
tion of a series of parallel bands to the soil surface. Individual
bands shouid be spaced at intervals from 4 to 10 feat and at
the currently labeled rate range of 2.5 to 7.5 pounds per acre
depending on the woody species 10 be controlled. Actual
herbicide bands shouid be kept as narrow as possible during
application to achieve minimal injury or control of herbaceous
vegetation. Apply SPIKE BOW to the soil surface in 5 to 75
gallons of water per acre in a series of parallel bands with
spacing between bands ranging from 4 to 10 feet. In areas
such as brush infested fence rows on ulility rights-of-way a
single band may be applied. Control is dependent upon root
systems intercepting bands. Therefore larger stems should be
treated individually when using single bands.

Band spacing should be selected based on the size of the
woody plants in the area to be treated and the amount of injury
or control of herbaceous vegetation that can be tolerated.

Where control of young or seedling woody plants is desired
bands should be spaced closer together. This will achieve
maximum exposure to their limited root systems. Where larger
more mature woody species are to be controlled, bands
should be spaced at the wider end of the recommended
spacing range.

In addition to allowing adequate exposure of the more exten-
sive root systems of these larger woody species for control,
use of the wider spacings will further reduce injury or control of
herbaceous vegetation in the area of treatment.

Within the treated band nearly all vegetation, woody and
herbaceous, will be killed. Some herbaceous vegetation close
to the treated band with roots extending into it may be severely
injured or killed. However, since herbaceous species tend to
have restricted root systems, most species outside the treated
band will not be affected. Banded applications in areas of
steep terrain should be applied across existing slopes in order
to prevent soil erosion.

Apply with equipment designed to deliver the spray uniformiy
in the bands. To maintain the integrity of the individual herbi-
cide bands, straight stream nozzles fitted with internal stabiliz-
ing vanes or their equivalent are recommended. Operating
pressures should also be kept as low as will provide uniform
delivery of the spray solution. Pressures in the-range of 10 to
40 psi should be adequate. Pressures in excess of 40 psi will
tend to cause the individual bands to break up.

When applications are made in an area where nozzles are
elevated above the soil surface more than 5 feet, breakup of
the individual spray streams may occur. If conditions do not
permit delivery of intact spray streams to the soil surface, this
method of application should not be used.

Fill the spray tank half-full of water. Start agitation and con-
tinue during entire mixing and spraying operation. Add the
required amount of SPIKE 80W and allow it to mix thoroughly
while completing the spray tank fiiling. If hand held or back
pack type sprayers are used, shake vigorously after filling and
periodically during application to maintain product suspen-
sion, A master shut-off switch for the entire spraying system
and nozzle check valves are recommended on commercial
spray equipment.

Material must be kept in suspension at all times by continuous
agitation. Agitate by mechanical or bypass (hydraulic) means
in the spray tank. If bypass or return agitation is used it shouid
terminate at the bottom of the tank to minimize foaming. Check
the sprayer frequently before and during use to insure proper
calibration and uniform application.

>



INDIVIDUAL (SPOT) APPLICATION

SPIKE BOW may be applied in high or low volumes of water to
selectively control individual woody plants. Recommended
rates will vary depending upon site conditions with the higher
rates needed for difficuit to control species, large plants,
heavier soils, fall applications and cut brush. Consuit your
local Elanco SPIKE distributor to determine the best rates for
your location.

For high volume applications, mix 1 pound of SPIKE 80W in
enough water to make 10 gallons of solution. Apply 10 ounces
of materiat to the soil per every 2 to 4 inches of stem diameter.

For low volume applications, mix 1 pound of SPIKE 80W in
enough water ta make 1 gailon of solution. Apply 1 ounce of
material to the soil per every 2 to 4 inches of stem diameter.

When treating large stems, apply the multiple treatments in
even spacing around the stem.

For applying SPIKE 80W in banded or individual plant treat-
ment, two pieces of equipment are suggested; the Solo Model
425 back pack sprayer for both banding and individual plant
treatment and the Spot Gun for individual plant treatment.

The Solo sprayer is prepared for spraying by acding the
pre-slurried contents of a 4 pound bag of SPIKE 80W and
water to the tank. Fill to capacity with additional water and
shake vigorously. Equip the Solo sprayer with a 0003-SS
straight stream nozzle and the Solo pressure regulator with
the green (10 psi) pressure limiting spring. To band SPIKE
BOW at 5 pounds per acre, waik at 3 mph (264 teet per minute)
with the Solo on continuously and space the bands 5 feet
apart. Adjust the rate and walking speed according ta the
brush species and conditions encountered. For individual
plant treatment with the Solo, apply a 1.5 second shot for
every 1 o 2 inches of stem diameter at the base of unwanted
waoody plants.

The Spot Gun is prepared for individual plant treatment by
mixing 2 pounds of SPIKE 80W in sufficient water to obtain 1
gallon of spray solution. Set the Spot Gun to deliver 8 miliiliters
of this solution for every 1 to 2 inches of stem diameter at the
base of the unwanted woody plants. For appiication on steep
slopes or other sensitive areas, the Spot Gun can be equipped
with a soil probe to allow injection of the SPIKE 80W solution
beneath the soil surface. Placement at a soil depth of 2 10 4
inches will eliminate any surface movement and reduce injury
to herbaceous vegetation.

Althe prescnbed rates, a 4 pound bag of SPIKE 80W will treat
approximately 950 stems 1 to 2 inches in diameter. Because
of its non-voiatile nature and low potentiai for drift this SPIKE
application technique can be used for treating unwanted
woody plants growing on non-cropland areas adjacent to
sensitive crops. (See label precautions.) A white spot should
be visible at the base of each treated stem which should aid in
inspection of the completed work.

CAUTION: DO NOT USE SPIKE 80W IN THIS MANNER IN
ANY AREA WHERE DESIRABLE SPECIES ARE IN THE
VICINITY OF THE PLANTS TO BE ELIMINATED. A SMALL
AMOUNT OF SPIKE 80W IN CONTACT WITH THE ROQTS
OF DESIRABLE TREES OR OTHER WOODY SPECIES
MAY CAUSE SEVERE INJURY OR DEATH. THE ROOTS
OF SUCH PLANTS MAY EXTEND FAR BEYOND THEIR
DRIP LINES.

SPIKE 80W will injure or control other herbaceous vegetation
in the treated area. Therefore, do not apply where such injury
cannot be tolerated. See the list of herbaceous vegetation
controlled by SPIKE 80W under the Total Vegetation Control
section of this booklet.

SPIKE® — tetuttwiron, Elanco Products Company
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GARLON™ 3A
(TRICLOPYR)




Specimen Label

'Garlon® 3A

Herbicide

For the control of Woody Plants and Broadleaf Weeds on Rights-of-Way,
Industrial Sites, Non-crop Areas, Non-irrigation Ditch Banks, Forests,
and Wildlife Openings, Including Grazed Areas on These Sites

Active Ingredient(s):

Triclopyr (3,5,6-trichioro-2-pyridinyloxyacetic acid), as the triethylaminesalt ............ 44.4%

Inertingredients ..........................

Acid equivalent: Triciopyr - 31.8% - 3 Ib/gal
E.PA. Registration No. 464-546
E.PA. Est. 464-MI-1

KEEP OUT OF REACH OF CHILDREN

DANGER

PELIGRO:
PRECAUCION AL USUARIO:

Si usted no lee inglés, no use este producto hasta que la
etiqueta Je haya sido explicada ampliamente,

PRECAUTIONARY STATEMENTS
Hazards to Humans and Domestic Animais

CAUSES EYE DAMAGE AND SKIN
IRRITATION ¢ HARMFUL IF SWALLOWED

Do Not Get In Eyes, On Skin Or On Clothing
e Wear Goggles Or Face Shield and Rubber
Giloves When Handling ¢ Avoid
Contamination Of Food ® Wash Thoroughly
After Handling

STATEMENT OF PRACTICAL TREATMENT: In case of
contact, immediately flush eyes with plenty of water for at
least 15 minutes and get medical attention promptly. Flush
skin with water and get medical attention if signs of
irritation develop. Hemove and wash contaminated clothing
before reuse. It swallowed, promptly drink a large quantity
of milk, egg whites, geiatin solution or if these are not
available, drink large quantities of water. Avoid alcohol.
Cail a physician.

Physical or Chemical Hazards
Do Not Cut or Weld Container « Do Not Use or
Store Near Heat or Open Flame.

Environmental Hazards

Keep out of lakes, streams or ponds. Do not contaminate
water by cleaning of equipment or disposal of wastes.

NOTICE

Read and understand the entire jabel before using. Use
only according to label directions.

Before buying or using this product, read “WARRANTY
LIMITATIONS AND DISCLAIMER" elsawhere on this tabel.
|f terms are not acceptable, return unopened package at
once to seller for full refund of purchase price paid.
Ctherwise, use by the buyer or any other user constitutes
acceptance of the terms under WARRANTY LIMITATIONS
AND DISCLAIMER.

IN CASE OF AN EMERGENCY

endangering life or property involving this
product, call coliect 517-636-4400

AGRICULTURAL CHEMICAL

Do Not Ship or Store with Food, Feeds,
Drugs, or Clothing

See Side Panel for Important Use Precautions

GENERAL INFORMATION

GARLON 3A Herbicide is recommended for the controf of
unwanted woody plants and annual and perennial broadleaf
weeds in forests, and on non-crop areas including industrial
manufacturing and storage sites, rights-of-way such as
alectrical power lines, communication lines, pipelines,
roadsides, raiiroads, fence rows, non-irigation ditch banks
and around farm buildings. Use on these sites may include
application to grazed areas as well as establishment and
maintenance of wildlife openings.

Garion’ 3A



Among the woody plant species controlled are:

Alder Douglas Fir Sassafras
Arrowwood Dogwood Scotch
Ash Elderberry Broom
Aspen Elm Sumac
Besch Hazel Swestbay
Birch Hornbeam Magnolia
Blackberry Locust Sweetgum
Blackgum Madrone Sycamare
Cascara Maples Tanoak
Ceanothus Mulberry Thimbleberry
Cherry Oaks Tulip Popiar
Chinquapin Persimmon Western
Choke Cherry . Pine Hemlock
Cottonwood Poison Qak Willow
Cratasgus Poplar Winged Elm
(Hawthorn) Salmonberry

Among the annual and perennial broadleaf weeds
controlled are:

Bindweed Dandelion Smartweed
Burdock Field Bindwead Tansy
Canada Thistle Lambsquarter Ragwort
Chicory Plantain Vetch

Curly Dock Ragweed Wild Lettuce

DIRECTIONS FOR USE

It is a violation of Federal law to use this productin a
manner incensistent with its labeling.

Do not use for manufacturing or formulating.

Do not apply this product through any type of irrigation
system,

Use GARLOCN 3A Herbicide at rates of Y4 to 3 gallons per
acre to control broadleaf weeds and woody plants. In att
cases use the amount specified in enough water to give
uniform and complete coverage of the plants o be
controlled. Use only water suitable for spraying, The
recommended crder of addition te the spray tank is water,
Naico-Trol {if used), surfactant (if used), additional
harbicide (if used), GARLON 3A Herbicide. If combined
with emulsifiable concentrate herbicides moderate
continuous adequate agitation is required.

Consult the table to determine which rate of application is
suggested for a particular use.

Before using any recommended tank mixtures, read the
directions and all use precautions on both labels.

For bast rasults applications shouid be made when woody
plants and weeds are actively growing. When hard-to-
control species such as ash, blackgum, choke cherry, elm,
maples, oaks, pines or winged elm are prevalent and
during applications made in late summer when the plants
are mature and during drought conditions, use the higher
rates of GARLON 3A Herbicide alone or in combinations
with TORDON* 101 Mixture weed and brush kitler.

TORDON 101 Mixture is a restricted use pesticide, see
label.

When using GARLON 3A in combination with 2,4-D 3.8 |b
amine or low volatile ester herbicides, generally the higher
rates should be used for satisfactory brush control.

Use the higher dosage rates when brush approaches an
average of 15 feet in height or when the brush covers more
than 60% of the area to be treated. If lower rates are used
on hard-to-control species, resprouting may occur the year
foltowing treatment.

On sites where easy to control brush species dominate,
rates less than those recommended may be effective.
Consult State or Local Extension personne! for such
information.

HIGH-VOLUME LEAF-STEM
TREATMENT WITH GROUND

EQUIPMENT

FOLIAGE TREATMENT: For control of woody plants use
GARLON 3A Herbicide at tha rate of % to 1 galion in water
to make 100 gailens of spray salution or GARLON 3A at Va to
14 gallon may be tank mixed with %A to % gallon of 2, 4-D

3.8 Ib amine or low volatile ester or TORDON 101 Mixture
Herbicides and diluted to make 100 gallons of spray sclution.
Apply at a volurme of 100 to 400 gallons of total spray per
acre depending on size and density of woody plants.
Coverage shouid be thorough to wet all leaves, stem, and
roct collars. (Ses Use Precautions),

BROADCAST APPLICATIONS WITH
GROUND EQUIPMENT

Make application using equipment that will assure unilorm
coverage of the spray volumes applied. TO IMPROVE
SPRAY COVERAGE, ADD AN AGRICULTURAL
SURFACTANT (SUCH AS ORTHO X-77 or TRONIC) AT A
RATE OF % TO 1 PINT PER ACRE. USE THE HIGHER
RATES OF SURFACTANT FOR LOWER RATES OF
PRODUCT AND LOWER SPRAY VOLUMES.

Woody Plant Control

FOLIAGE TREATMENT: Use 2 to 3 gallons of GARLON 3A
Herbicide and V4 to 1 pt of an agricultural surfactant in
enough water to make 20 to 100 gallons of total spray per
acre or GARLON 3A at 4 to 1 gailon may be combined with
1 to 2 gallons of 2,4-D 3.8 |b amine or low volatile esters or
TORDON 101 Mixturs in sufficient water to maka 20 to 100
gallons of total spray per acre.

Broadleaf Weed Control

Use GARLON 3A Herbicide at rates of ¥4 to 1% galions and
% to 1 pt of an agricultural surfactant in a total volums of 20
to 100 galions per acre as a water spray mixture, Apply any
time during the growing season. GARLON 3A at 4 to 1
gallon may be tank mixed with % to 1 gailon of TORDON K,
TORDON 101 Mixture or 2,4-D 3.8 ib amine or low volatile
herbicides to improve the spectrum of activity.

AERIAL APPLICATION

(Helicopter Only)

Aerial sprays should be applied using suitable drift control,
(See Usa Precautions).

FOLIAGE TREATMENT: {Rights-of-Way) Use 2 to 3 gailons
of GARLON 3A Herbicide with % to 1 pint of agricuitural
surfactant or 1 to 1.5 gallons GARLON 3A in a tank mix
combination with 1 to 2 gallons of 2,4-D 3.8 b amine or low
volatile esters or TORDON 101 Mixture, and appiy in a totai
spray volume of 10 to 30 gallons per acre. Use the higher
rates and volumes when plants are densa or under drought
conditions.

FOREST MANAGEMENT

'APPLICATIONS

For broadcast applications of GARLON 3A herbicide, use
volume rates needed ta provide adequate coverage of brush
for good control, usually 10-25 gpa by air or 10 tp 100 gpa by
ground. To improve spray coverage of spray volumes less
than 50 gpa, add an agricultural surfactant such as Ortho
X-77, or Tronic at a rate of % to 1 pint per acre. Use tha
higher rates of surfactant for lower rates of product and lower
spray volumes. Application systems should be used to
prevent hazardous drift to off-target sites. Nozzles or
additives that producs larger dropiets of spray may require
higher spray volumes to maintain brush control.
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Forest Site Preparation

FOREST SITE PREPARATION (not for conifer release): Use
2 to 3 gallons of GARLON 3A Herbicide and Vato 1 ptof an
agricultural surfactant and apply in a total spray volume of 10
te 30 gallons per acre or GARLON 3A at 1 to 1% gallons may
be used with 1 to 2 gallons of TORDON 101 Mixture 2,4-D 3.8
Ib low volatile ester in a tank mix combination in a total spray
volume of 10 to 30 gafions per acre.

NQOTE: Conifers planted sooner than cne month after
treatment with GARLON 3A at less than 1% gallon per acre
or sooner than two menths after treatment at 1% to 3 gailons
per acre may be injured. When tank mixtures of herbicides
are used for forest site preparation, labeis for afl products in
the mixture should be consulted and the longest
recommended waiting pericd observed.

Directed Spray Applications for

Conifer Release

To release conifers from competing hardwoods such as red
maple, sugar maple, striped maple, sweetgum, red and white
oaks, ash, hickory, alder, birch, aspen, and pin cherry, mix 1
to § gallons of GARLON 3A Herbicide in enough water to
make 100 gallons of spray mixture. To improve spray
coverage, add an agricultural surfactant such as QOrtho X-77,
or Tronic. This spray mixture should be directed onto foliage
of competitive handwoods using knapsack or backpack
sprayers with flat fan nozzles or equivaient any time after
hardwoods have reached full leaf size, but bafore autumn
coloration. The majerity of treated hardwoods should be less
than & feet in height to ensure adequate spray coverage.
Care should be taken to direct spray away from contact with
conifer foliage, particularly foliage of desirable pines.

Note: Spray may cause temporary damage and growth
suppression where contact with conifers occurs; however,
iniured conifers should recover and grow normally. Over-the-
top spray applications ¢an kill pines.

Broadcast Application for Conifer
Release in the Northeastern United
States

To release spruce, fir, red pine and white pine from competing
hardwoods, such as red maple, sugar mapie, striped maple,
aider, birch {white, yellow or grey), aspen, ash, pin cherry and
rubus spp. and perennial and annual broadleaf weeds, use
GARLON 3A herbicide at rates of 2 to 4 quarts per acre alone
or plus 2,4-D amine or 2,4-D ester to provide no more than 4
pounds acid equivalent per acre from both products,
Applications should be made in late summer or early fall after
conifers have formed their overwintaring buds and .
hardwoods are in full leaf and prior to autumn coloration.

Cut Surface Treatment

In rights-of-way, other non-crop areas, and forests to control
unwanted trees of hardweod species such as elm, maple,
oak and conifers, apply GARLON 3A Herbicide, aither
undiluted or diluted in a 1 to 1 ratio with water, as directed
below:

WITH TREE INJECTOR METHOD: Applications shouid be
made by injecting % milliliter of undiluted GARLON 3A or 1
milliliter of the diluted soiution through the bark at intervals of
3-4 inches between centers of the injector wound. The
injections should compietely surmound the tree at any
convenient height.

WITH FRILL OR GIRDLE METHOD: Make a single girdie
through the bark completely around the tree at a convenient
height. Wet the cut surface with undiluted or diluted soiution,

Both of the above methods may be used successfully at any
saason except during pericds of heavy sap flow of certain
species - for axample maples.

STUMP TREATMENT: Spray or paint the cut surfaces of
freshly cut stumps and stubs with undiluted GARLON 3A.
The cambium area next to the bark is the most vital area to

wet.

NOTE: Cut surface methods may be used to treat susceptible
woody species on range and permanent pasture land
provided that no more than 2 quarts of GARLON 3A
Herbicide are applied per acre.

SUGGESTED USE RATES
GAL PRODUCT PER GALLONS PER ACRE
100 GAL WATER CF PRODUCT
LOW VOLUME &
APPLICATION | HIGH VOLUME' | BROADCAST? | Helicopter
SIE 100-400 gal'A 20-100 gal'A 10-30 galA
Total Spray Total Spray Total Spray
Volume Velume Volume
Weexis and
Brush Weeds Brush Brush
Utility & Va1 H1va 2-3 2.3
Plpeline
Rights-of-Way
Roadsides a1 w1 2.3
Railroads a1 A"t 23
Industrial
Sites -1 A-1% 23
Forest Site
Preparation %1 W12 23 2-3

Va-V2 2 gal may be tank mixed with Y4 to 12 gal 2,4-0 3.8 b
amine or low volatile ester or TORDON 101 Mixture.

¥4-1 gal may be tank mixed with -1 gal 2,4-D 3.8 Ib aming
or low volatile ester or TORDON 101 Mixture for weed
control; or %4-1 gal GARLON 3A with 1-2 gal of the
aforementioned products for brush control.

1-1% gal may be tank mixed with 1-2gal2,4-D3.8 b
amine or low wvoiatile ester or TORDON 101 Mixture.

1-1% gal may be tank mixed with 1-2 gal of 2,4-D 3.8 Ib low
volatile esters or TORDON 101 Mixture.

USE PRECAUTICNS
Apply this product only as specified on this tabel.

Befora using any recommended tank mixtures, read the
directions and ail use precautions on both iabels.

Do not apply GARLON 3A Herbicide directly to, or otherwise
permit it to come into direct contact with grapes, tobacco,
vegetabie crops, flowers or other desirabie broadieat plants
and do not permit spray mists containing it to drift into them.

AVOID INJURIOUS SPRAY DRIFT: Applicatiens should be
made only when there is little or no hazard from spray drift.
Very small quantities of spray, which may not be visible may
seriously injure susceptible plants. Do not spray when wind
is blowing toward susceptible crops or ornamental plants
near enough to be injured. it is suggested that a continuous
smoke column at or near the spray site or a smoks gensrator
on the spray equipment be used to detect air movement,
lapse conditions, or temperature inversions (stable air). If the
smoke layers or indicates a potential of hazardous spray drift,
do not spray.

Aerial Application: For aerial application on rights-of-way or
other arsas near susceptible crops, use NALCO-TROL driit
control additive as recommended by the manufacturer or
apply through the MICROFQIL boom, THRUVALVE boom, or
aquivalent drift control system. Thickaned sprays prepared

by using high viscosity invert systems or other drift reducing
systems may be utilized if they are made as drift-Iree as are
mixtures containing NALCO-TROL or applications made with
tha MICROFOIL boom or THRUVALVE boam. If a spray
thickening agent is usad, follow all use recommendations and

]
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precautions on the product label. Do not use a thickening
agent with the MICROFQIL boom, THRUVALVE boom, or
other systems that cannot accommodate thick sprays.

With aircraft, drift can be lessened by applying a coarse
spray; by using no more than 30 pounds spray pressure at
the nozzles; by using a spray boom no longer than 3/4 the
rotor length; by spraying only when wind velocitias are low;
or by using approved drift control system.

Ground Equipment: To aid in reducing spray drift GARLON
3A shouid be used in thickaned (high viscosity) spray
mixtures using NALCO-TROL drift control additive, high
viscosity invert systems, or equivalent as directed by the
manufacturer. With ground equipment, spray drift can be
reduced by keeping the spray boom as low as possible; by
applying 20 gallons or more of spray per acre; by using no
mare than 30 pounds spraying pressure with large droplet-
producing nozzle tips; and by spraying when wind velocity is
low. Do not apply with nozzles that produce a fine-droplet
spray.

High Volume Leaf-Stem Treatmaent: To minimize spray dnft,
do not use pressure exceeding 50 psi at the spray nozzle and
keep sprays no higher than brush tops. NALCO-TROL
thickening agent or equivalent may be used to reduce drift.

Do not apply on ditches used to transport imgation water. Do
not apply where runoff or irrigation water may flow onto
agricuitural land as injury to ¢rops may resuit.

Do not graze Jactating dairy animals or harvest hay from
freated areas for one year following treatment.

Do not graze areas treated with more than 2 quarts GARLON
3A per acre for one year following treatment.

Withdraw livestock from forage treated with 2 quarts
GARLON 3A herbicide per acre or less at least 3 days befora
slaughter dunng the year of freatment.

Be sure that use of this product conforms to all
applicable requlations.

STORAGE AND DISPOSAL

Do not contaminate water, focd or feed by storage ar
disposal.

STORAGE: Store abova 28°F or agitate before use.
DISPOSAL:
Prohibitions - Open dumping is prohibited.

Pasticide Disposal - Pesticide wastes are acutely
hazardous. Improper disposal of excess pesticide, spray
mixture, or rinsate is a violation of Federal Law. If these
wastes cannot be disposed of by use according to label
instructions, contact your State Pesticide or Environmantal
Control Agency, or the Hazardous Waste representative at
the nearest EPA Regional Office for guidance.

Container Disposal - Tripie rinse {or equivalent). Than offer
for recyciing or reconditioning, or puncture and dispose of in
a sanitary landfill, or by other approved state and local
procedures. Plastic containers may also be disposed of by
incineration, or, if allowed by state and local authorities, by
burning. If burned, stay out of smoke.

SPECIMEN LABEL 86-1452 DATE CODE F788
REFPLACES 86-1452 DATE CODE E588
DISCARD PREVIOUS SPECIMEN LABELS

General - Consult federal, state, or loca! disposal authorities
for approved alternative procedures,

WARRANTY LIMITATIONS AND
DISCLAIMER

The Dew Chemicat Company warrants that this product
conforms {0 the chemical description on the label and is
reasonably fit for the purposes stated on the label when used
in strict accordance with the directions therein under normal
conditions of use. THIS IS THE ONLY WARRANTY MADE
ONTHIS PRODUCT. NC OTHER EXPRESS AND NO
IMPLIED WARRANTY OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE IS MADE
OUTSIDE OF THIS LABEL. Therefcre, neither this warranty
nor any other warranty of merchantability or fitness for a
particular purpose, express or implled, extends to the use of
this product cantrary to fabel instructions (including
conditions noted on the label, such as unfavorable
temperatures, soil conditions, efc.), under abnormal
conditions (such as excessive rainfall, drought, tornadoes,
hurricanes, etc.) or under conditions not reasonably
foreseeable to or beyond the control of seller.

When buyer or user suffers losses or damages rasulting from
the use or handling of this product (inciuding claims based
on contract, negligence, strict liability, or other legal theories),
buyer or user must promptly notify in writing The Dow
Chemical Company of any claims to be eligible lo raceive
either remedy given below. The EXCLUSIVE REMEDY OF
THE BUYER OR USER and the LIMIT OF LIABILITY of The
Dow Chemical Company or any other seller will be cne of the
fallowing, at the election of The Dow Chemical Company:

(1) Refund of purchase price paid by buyer or user for
product bought, or

(2) Replacement of amount of praduct used.

Tha seller will not be liable for consequentiai or
incidental damages or losses.

The terms of this Warranty Limitations And Disclaimer cannot
be varied by any written or verbal statements or agreements.
Any employee or sales agent of the seller is not authorized
to vary cor exceed the terms of this Warranty Limitations And
Disclaimer in any manner.

38321-L6 F788

<>

THE DOW CHEMICAL COMPANY
Midland, Michigan 48674 U.S A.
*Trademark of THE DOW CHEMICAL COMPANY

REVISIONS INCLUDE:
1) REVISED SUBHEADING USES
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U.S. EPA DATA REQUIREMENTS FOR REGISTRATION OF PESTICIDES
FOR TERRESTRIAL NON-FOOD, AQUATIC NON-FOOD,

AND FORESTRY USE

SECTION GUIDELINE SUBJECT ROMNTS COMMENTS
158.120 Sect D Product chemistry data This section renumbered 158.190 in May, 1968.
63-02 Color R: T, A, F
63-03 State R: T, A, F
63-04 Odor R: 7T, A, F
63-05 Melting point R:T,A, F Required if technical chemical is a solid at room
tempersture. )
63-06 Boiling point R: T,A,F Required if technical chemical is a liquid at room
temperature.
63-07 Density or specific gravity R: T, A, F
63-08 Solubility R T, A, F
63-09 Vapor prassure R: T, A, F
63-10 Dissociation constant R: T, A, F
63-11 Octanol/water partition coefficient CR: T, A, F Required if technical material is organic and
non-poler,
63-12 pH CR: T, A, F Required if test substance is water-dispersible.
63-13 Stability :T,A, F
63-14 Reducing/oxidizing action CR: T, A, F Required if product contains an oxidizing or
reducing agent.
63-15 Flammabil ity CR: T, A, F Required if product contains flasmable liquids.
63-16 Explodabil ity R: T,A,F Required only if product is potentially explosive.
63-17 Storage stability R: T, A, F
63-18 Viscosity CR: T, A, F Requirad if product is a Liquid,
63-19 Miscibil ity CR: T, A, F Required if product is an emulsifisble Ligquid and
is to be diluted with patroleus solvents.
63-20 Corrosion characteristics R: T, A, F
63-21 Dielectric breakdown voltage CR: T, A, F Required if end-use product is a liquid and is to
be used around electrical equipment.
158.125 Sect O Residue Chemistry
171-2 Chemical identity R: T, A, F Sade data required ss under 158.120, with emphasis
on problematical residue impurities,
171-3 Directions for use R: T, A, F
171-4 Magnitude - crops NR
171-4 Magnitude - fish R: A Data on residue in fish are requirsd whenever a
pesticide is to be applisd dirsctly to water
inhabited by fish.
171-4 Msgnitude - irrigated cropa CR: A Required if pesticide is to be applied directly to
irrigation water or irrigation ditches.
171-4 Magnitude - mest/milk/poultry/eggs NR
171-4 Msgnitude - potable water R: A Data required whenever a pesticide is to be
applied directly to water, unless it can be
R=required CR=conditionally required NR=not required

T=terrastrial non-food use
F=forestry use

=aquat ic non-food use

Page 1



U.S. EPA DATA REOUIREMENTS FOR REGISTRATION OF PESTICIDES i l

SECTION GUIDELINE SUBJECT

158.126  171-4
171-4
171-4
171-4
1714

158.130 Sect N
161-1
161-2
161-3

161-4

162-1
162-2

162-3
162-4
163-1
163-2
163-3
164-1
164-2
164-3
164-4
164-5
165-1
165-2
165-3

165-4

165-5

Magnitude - processed food/feed
Magnitude: focd handling
Nature of residus - Livestock
Nature of residue - plants

Residue method

Environmental Fate
Hydrolysis

Photodegradation - water
Photodegradation - soil

Photodegradation - in air

Aercbic soil metabol ism (lab)
Anaerobic soil metabolism (lab)

Anaerobic aguatic metabolism (lab)
Aercbic aquatic metabolism (lab)

Leaching/mobil ity

Volatility - laboratory

Volatility - field
Field dissipation
Field dissipation
Field dissipation
Field dissipation

Field dissipation

soil

acu. (sediment)
faorestry
comb/tank mixes

long term soil

Rotational crops - confined
Rotational crops - field

Irrigated crops

In fish

In aguatic non-target organisms

R=recuired CR=conditionally required

T=terrestrial non-food use

F=forestry use

NR
NR
NR
NR
NR

CR:

NR=not required

A=aquatic non-food use

A, F

FOR TERRESTRIAL NON-FOOD, AQUATIC NON-FOCD,
AND FORESTRY USE

COMMENTS

determined that the treated water would not be
used (eventually) for drinking purpose, by man or
animals.

Not required if application is to be by soil
injection or material is to be incorporatad inte
soil upon spplication.

Required on a case by case basis depending on
product use pattern and other factors,

Not required if anasrobic aquatic !llet.abotia study
{162-3) has been conducted.

May be combined with 145-5.

May be combined with 165-5,

Recuired on case by case basis depending on
product use pattern and cther pertinsnt factors.

Required if it is reascnably forsessble that water
at trested site may be used for irrigation, ) l
Required if significant concentrations of the

active ingredient and/or its principal degradation
products are Likely to occur in aquatic '
environments and may accumulats in aquatic
organisms.

Requirements same as 165-4; also reguired unless l

Pags 2



U.S. EPA DATA REOUIREMENTS FOR REGISTRATION OF PESTICIDES
FOR TERRESTRIAL NKON-FOOD, AQUATIC NON-FOOD,
AND FORESTRY USE

SECTION GUIDELINE SUBJECT ROMNTS COMMENTS

tolsrance or action level for fish has been
granted,

158.135 Sect F Toxicology data

81-1 Acute oral R: T, A, F

81-2 Acute dermal R: T, A, F

81-3 Acute inhalation R: T, A, F

81-4 Eye irritation R: T, A, F

81-5 Skin irritation R:T,A, F

81-6 Skin sensitization R: T, A, F

81-7 Acuts delayed neurotoxicity R: T, A, F

82-1 Subchronic 90 day - nonrodent CR: T, A, F  Required if intended use will reasult in human
exposure undsr certain ¢onditions.

8§2-1 Subchronic 90 day - rat CR: T, A, F Required if intended use will result in humen
axposure under certain conditions.

az2-2 Dermal 21 day CR: T, A, F Required if intended use will result in human
exposure under certain conditions.

82-3 Dermal 90 day CR: T, A, F Required if use involves dermai use or prolonged
human skin contact; required if pesticidal use
will involve application to skin or compsrsble
human sxposure (swimming pools, clothing
impregnating).

82-4 Inhalation 90 day - rat CR: T, A, F Required if use msy result in repeated inhalation
exposure at a concentration likely to be toxic.

82-5 Neurotoxicity 90 day - hen CR: T, A, F Required if acute delayed neurotixicity tast

showed neuropathy or neurotoxicity or if closely
related structurally to a compound which can
induce these effects.
82-5 Neurotoxicity 90 day - mammal CR: T, A, F  Required if acute orat, dermal, or inhalation
’ studies showed neuropathy or neurotoxicity.

83-1 Chronic feeding - nonrodent CR: T, A, F Required under certain conditions.
831 Chronic feeding - rodent CR: T, A, F Required under certain conditions.
83-2 Oncogenicity - other species CR: T, A, F Requirsd under certain conditions.
83-2 Oncogenicity - (rat preferred) CR: T, A, F Required under certain conditions.
83-3 Teratogenicity - other CR: T, A, F Required for products intended for food uses and

products for non-food uses if significant exposure
of human females of child besring age may
reasonably be expected.

83-3 Teratogenicity - (rat) CR: T, A, F  Required for products intended for food uses snd
products for non-food uses if significant exposure
of human females of child bearing age may

R=required CR=conditionally required NR=not required
T=terrestrial non-food uss A=aquatic non-food use
F=forestry use '
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SECTIGN

U.S. EPA DATA REQUIREMENTS FOR REGISTRATION CF PESTICIDES l
FOR TERRESTRIAL NON-FOQD, AQUATIC NON-FOOD,
AND FORESTRY USE

GUIDELINE SUBJECT

158.135

84-2
84-2
B4-4
85-1

85-2

Sect K
132-1

158.140

132-1

133-3

133-4

158.142 Sect R

201-1

202-1

R=requirasd

T=terrestrial non-food use

F=forestry use

CR=conditionally recuirad

Reproduction - 2 generation

Gane mutation

Structural chromsosomal aberration
Genotoxic effects - other

General metabolism

Dermal penetration

Domestic animal safety

Reentry Protection
Dissipation - folar

Dissipation - soil

Dermal exposurs

Inhalation axposure

Spray Drift
Droplet size spectrum

Drift field esvalustion

=aquatic non-food use

CR:

CR:

CR:

CR:

NR=not required

- = =
-

> »
regls
m .

T, A F

reasonably be expected.
Required for food uses or if intended non-food uss
is Likely to result in human lifespan exposure
which is significant in terms of frequency,
magnitude or duration of exposure; required under
certain other conditions.

Required if chronic fesding or oncogenicity
studiss are required.

Required for compounds having a serious toxic
ef fect as identif ied by oral or inhalation
studies, for which a significant route of human ql
exposure is dermal and for which the assumption
100% absorption does not produce an adequate

margin of safety.
Required on a cass by case basis.

Required if certain toxicological criteria are l
met, depending on use.

Required as for Folar dissipation (132-1);

required if agricultural practice involves human
tasks that wouid cause substantial exposure to l
residuas sorbed to soil.

Reguired as for Folar dissipation (132-1) and’

under certain other conditions. l
Recquired as for Dermal exposures (133-3),

Required when aerial applications and mist blower l
or other methods of ground applicaticn are

proposed and it is satimated that the dotremntal‘

effect Level of those nontarget organisms expects

to be present would be exceeded.

Required when serial applications and mist blower

or other methods of ground application ars '

| ‘Em o=



U.S. EPA DATA REQUIREMENTS FOR REGISTRATION QF PESTICIDES
FOR TERRESTRIAL NON-FOOD, AQUATIC NON-FOOD,
AND FORESTRY USE

SECTION GUIDELINE SUBJECT ROMNTS COMMENTS

proposed and it is estimated that the detremental
effect level of those nontarget organishs expected
to be present would be exceeded.

158.145 Sect E Wildlife and Aquatic Organisas

71-1 Avian orasl iD50 R: T, A, F
71-2 Avian dietary LC50 R: T, A, F
71-3 Wild mammal toxicity CR: T, A, F Required on a case by case basis depending on the

results of lower tier studies such as acute and
subacute testing, intsnded uss pattern, and
pertinent environmental fate characteristics.
7i-4 Avian reproduction CR: T, A, F Required if birds may be subjected to
repeated/continued exposure to the pesticide or
its major metabolite degradstion products,
aspecially preceding or during breeding season or
if data from certain other tests indicate
plant/animal sccunulation and/or reproductive

. impact. .
71-5 Simul & act field tests - memm/brd CR: 7, A, F  Requirements the same as for Wild mammal toxicity
(71-3).
72-1 LC50 - Freshwater fish R: T, A, F
72-2 Acute LC50 - freshwater invaerteb. R: T, A, F
72-3 Acute LCS0 - estuar/merine organis. CR: T, A, F Required if product intended for direct

estuarine/marine application or is expacted to
enter this environment in significant
concentrations, or under certain other conditions.

72-4 Embryolarvas CR: T, A, F Required if product is applisd directly to water
or sxpected to be transported to water from the
intended use site and intended use such that its
presence in water is Likely to be contimnuous or
recurrent (or if certain other test results occur).

72-5 Fish Life cycle CR: 7, A, F Required if product is intended to be applised
directly to water or expected to transport to
wster from the intended use site, and when
estimated environmental concentration is greater
than or equal to 1/10 of the no effect Level in
7é-4 or 72-5 or fish reproductive physiology may
be effected.

72-8 Accumulation - aquatic organiasm CR: 7, A, F Reguired if significant concentrationa of the
sctive ingredient and/or its principal degradation
products are Likely to occur in aquatic

R=required CR=conditionally required NR=not required
T=terrestrial non-food use A=aquatic non-food use
F=forestry use
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SECTION

U.S. EPA DATA REQUIREMENTS FOR REGISTRATION OF PESTICIDES
FOR TERRESTRIAL NON-FOOD, AQUATIC NON-FOQD,
AND FORESTRY USE

GUIDELINE SUBJECT

COMMENTS

158.145 72-7

158.150  Sect J

121-1
122-1
122-1

122-2
123-1

123-1

123-2

1241

124-2

158.155 Sect L

1411

141-2

141-4
141-5

R=required

F=forestry use

CR=conditionally required
T=terrestrisl non-food use

Simul or act field test - aqu. org.

Plant Protection
Target area phytotoxicity

Nontarg.area phytotox-seed germin.
Nontarg.area phytotox-vegetat.vigoer
Nontarg.area phytotox-aqu.plat grth
Nontarg.area phytotox-sesd germin.

Nonterg.area phytotox-vegstst.vigor

Nentarg.area phytotox-aqu.plnt grth

Hontarg.area phytotox-terr. field

Nontarg. area phytotox-asqu. field

Non-target insects
Acute contact LDS0 - honey bee

Toxicity of foliage residues - bee

Subacute fesding - honey bee
Field testing for pollinators

A=aquatic non-food use

CR: T, A, F

o om X
e
-
> > 2
-

M T m

CR: T, A, F

CR: T, A, F

CR: T, A, F

CRT, A, F

CRT, A F

NR
CRT, A, F

NR=not required

environments and may accumulate in aquatic '
organiams,

Recquired on case by case basis depending on the
results of lowar tier studies such as scute and
subacute testing, intended use pattern, and
partinent environmental fate characteristics,

Data are required for Special Review and certain
public health situations.

(TIER 1} '
(TIER 1)

(TIER 1)

(TIER 2). Required if a 25X or greater d.trimntl
offect was found in 1 or more plant species in t
corresponding test (122-1) of Tier 1.

(TIER 2). Required if a 25% or greater detriment
effect was found in 1 or more plant speciess in t'
corresponding test (122-1) of Tier 1,

(TIER 2). Required if a 50X or greater detriment
effect was found in 1 or more plant species in t‘
corresponding test (122-1) of Tier 1.

(TIER 3). Required if a 25X ar greatsr detrimental
sffect was found in 1 or more plant species in tf'
corresponding test (123-1} of Tier 2.

(TIER 3). Required if a 25X or greater detrimental
effect was found in 1 or more plant species in t
corresponding test (123-2) of Tier 2, l'

Required only if proposed use will result in hnnol
bee exposure.

Required only if proposed use will result in honey
bee exposure or when formulation contains one or
more active ingredients having an acute LD50 of
less than 1 microgram per bee.

May be required under certain conditions l



U.S. EPA DATA REQUIREMENTS FOR REGISTRATION OF PESTICIDES
FOR TERRESTRIAL NON-FOOD, AQUATIC NON-FOQD,
AND FORESTRY USE

SECTION GUIDELINE SUBJECT ROMNTS COMMENTS
158.155  142-1 Acute toxicity - aquatic insects NR

142-1 Aquatic insect life-cycis NR

142-3 Simul /actual field test-aq. insects NR

143-1/3 Nontarget insect-predator/parasites NR

158. 167 Impurities R: T, A, F

R=requiraed CR=conditionally required NR=not required
T=terrestrial non-food use A=aquatic non-food use
F=foreatry use
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DRAFT

Introduction

This glossarv of environmental and related terms replaces “Common Environmental
Terms,” published by the Environmental Protection Agency in 1974 and revised in 1978. [tis
designecrto give the user an explanation of the more commonly used environmental terms
appearing in ET'A publications, news releases and other Agency documents avaitable to the
general public, students, the news media, and Agency emplovees. The terms and definitions
in this publication were selected to give the user a general sense of what a term or rhrase
means in relatively non-technical language, although it was obviously necessary to use some
scientific terminology.

The terms selected for inclusion came from previously published lists, internal glossaries
produced by various programs, and specific suggestions made by many Agency programs
and offices. The chemicals and pesticides selected for inclusion were those most frequentty
referred to in Agency publications or which are the subject of major EPA regulatory or
program activities.

Definitions or information about substances or program activities not included in this
glossary may be found in EPA libraries or scientific/technical reference documents or may be
obtained from the various program offices.

The definitions do_not constitute the Agency’s official use of terms and phrases for
- regulatory purposes. Nothing in this document should be construed to in any way alter or

supplant any other federal document. Official terminology may be found in'the faws and
related regulations as published in such sources as the Congressional Record and the Federal
Register.

Lngers with suggestions for future editions should write to the Publications Division, Office

of Public Affairs, A-107, USEPA Washington DC, 20460.
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A

Abatement: Reducing the degree or intensity of, or ¢liminating, pollution.

Abandoned Well: A well whose use has been permanently discontinued or
which is in a state of disrepair such that it cannet ke used for its intended
purpuse,
ABEL: EPA’s cumputer model for analyring a violator's ability o pay a civil
ponalty,
Absarption: The passape of one substance into o theough another: ¢.g.. an
vpetation in which one or more soluble components ot a gas misture are
dissuslvenl By Bl

Acerleraton Inosadistion scienee, o device that speeds up charged particls
s s el tions or prrodone,

Acdident Site The locamor ol an senes pan e ovcieerenee, tadore o ks, 'vither
A plant e alongs 4 transperbation route, oesalting i a release of hazardous
nuMetals

Acdimatization {he phnsiobogioal amd bebavioral adpustiments of an organ-
e ter o Baanees i it et renowent.

Acetylchaline A substance in the human body having impurtant
neorotranseutter effects on various internal systems; often used as a broncho-
voanstrlor,

Acid Deposition: A comples chemical and aimospheric phenomenon that
iy e when emissivns of suifur and nitrogen compounds and other sub-
stanees ane transformed by chemical processes in the atmosphere, otten far
from the ariginal sources, amd then depotited on earth in either a wet or dry
foem. The wet furms, popularly called “acid rain,” can fall as rain, snow, or
fog. The dry forms are acidic gases or particuilates.
Acid Rain: (See: add deposition)
Action Levels: 1. Regulatory levels recommended by EPA for enforcement by
FDA and USDA when pesticide residues occur in food or feed commodities for
reasons other than the direct application of the pesticide. As opposed to
"tolerances” which are established for residues occurring as a direct result of
proper usage, action levels are set for inadvertent residues resulting from
previous legal use or accidental contamination. 2. In the Superfund program,
the existence of a contaminant concentration in the envitonment high encugh
lo warrant action or trigger a response under SARA and the Mational Qil and
Hazardous Substances Contingency Plan. The term can be used similarly in
other reguistory programs. (See: tolerances.)

Activated Carbon: A highly adsorbent form of carbon used to remove odors
and toxic substances from liquid or gaseous emissions. In waste treatment itis

used to remove dissolved organic matter from waste water. It is aiso used in '

motor vehicle evaporative control systems.

Activated Sludge: Sludge that resuits when primary effluent is mixed with
bacteria-laden sludge and then agitated and aerated to promate biological
treatment. This speeds breakdown of urganic matter in aw sewage undergo-
Ing secondary waste treatment.

Active Ingredient: In any pesticide pruduct, the component which kills. or
otherwise controls, target pests. Pesticides are regulated primarily on the basis
of active ingredients.

Acute Expasure: A single exposure to a toxic substance which resuits in severe
biological harm or death. Acute exposures are usually characterized as lasting
no longer than a day.

Acute Toxicity: The ability of a substance to cause poisonous effects resulting
in severe biological harm or death soon after a single exposure or dose. Also,
any severe poisonous effect resulting from a singie short-term exposure to a
toxic substance. (See: chronic toxicity. toxicity.)

Adaptation: Changes in an organism’s structure or habit that help it adjust to
its surroundings.

Add-on Control Device: An air poilution control device such as carbon adsor-
ber or incineratar which reduces the pollution in an exhaust gas. The cuntrol
device usually does not affect the process being controiled and thus ts “adid-

on” technology a3 oppused to a scheme to control pollution through making
some alteration to the basic process.

Adhesion: Molecular attraction which hoids the surfaces of two substances in
contact,

Administrative Order: A legal document signed Ly EPA directing an in-
dividual, business, or other entity to take corrective action or refrain from an
activity. I! describes the violations and actions to be taken, and can be enforced

_ in court, Such orders may be issuced. for example, as a resuit of an administra-

tive complaint whereby the respondent is ordered tu pay a penalty for vinla-
tions of a statute.

[ ]

Adminisirative Order On Consent: A legal aptrevnnend sigred by FTA ol o
individual. business, or other enbite through which the violator agrees to pay
fur correction of violations., tahe the waiined corrective or deanup actions, or
refrain from an activity. 1t describes the actions to b taken. may be subject tua
comment pericd, applies to civil actions, and can be enlorced in court,

Administrative Procedures Act: A Law that speils out procedures and require-
ments related to the promuigation of regulations,

Adsorption: 1. Adhesion of molecules of gas, liguid. or dissobved sofids te a
surface. 2. An advaneed method of treating wastes in which activated carbon
removes organic matter from wastewater,

Adulterants: Chemical impurities or substances that by law do not befung ina
food. or in a pesticide.

Advanced Waste Water Treatmenk: Anv treatment of sewage that gous
beyond the secondary or binlogical water treatment stage and includes the
removal of nutricnts such as phospbutus and nitrogen and a high percentage
of suspended solids. (See primary, secondary treatment.)

Advisucy: A nun-regulatory document that communicates sk information to
persans who may have to make risk management decisions.

Aeration: A process which promoies biological degradation of arganic water.
The provess may be passive (as when waste is expused to air), or active (as
when a mixing or bubbling device introduces the air).

Aceration Tank: A chamber used tu inject air into water.

Aerobic: Life or prucesses that require, or are not destroyed by, the presence of
oxygen. (See: anaerobic.)

Aerobic Treatment: Process by which mirrobes decompose complex organic
compounds in the presence of oxygen and use the liberated energy for
reproduction and growth. Types of aerobic processes include extended aera-
tion, trickling filtration, an«d rotating bivlogical contactors.

Aerosol: A suspension of liquid or solid particles in a gas.

Afterburner: In incinerator technology, a burner located so that the combus-
tion gases are made lo pass through its flame in order to remove smoke and
odors. [t may be attached to or be separated from the incinerator proper,

Agent Orange: A toxic herbicide and defoliant which was used in the Vietnam
conflict. It contains 2,4.5-trichlorophenoxyacitic acid (2,4,5-T) and 24 di-
chlorophenoxyacetic acid (2,4-D) with trace amounts of dioxin.
Agglomeration: The process by which precipitation particles grow larger by
collision or contact with cioud particies or other precipitation particles.
Agglutination: The process of uniting solid particlescoated with a thin layer of

adhesive material or of arresting solid particles by impact on a surface coated
with an adhesive.

Agricultural Pollution: The liquid and solid wastes from farming, including:
runoff and leaching of pesticides and fertilizers; erosion and dust from plo-
wing; animal manure and carcasses; crop residues, and debris.

Airbome Particulates: Total suspended particulate matter found in the atmos-
phere as solid particies or liquid droplets. Chemical composition of particu-
lates varies widely, depending on lucation and time of year. Airbome particu-
lates indlude: windblown dust, -eniissiuns from inJustrial processes, smoke
from the burning of wood and coal, and the exhaust of motor vehicles,

Airbomne Release: Release of any chemical into the air.

Air Changes Per Hour (ACH): The muvement of a volume of 3ir in a given
period of time: if 2 house has one air change per hour., it means that afl of the air
in the house will be replaced in 3 one-huur period.

Air Contaminant: Any particulate matter, gas, or combinatiun thereof. other
than water vapor or natural air. (See: air poilutant.)

Air Curtain: A method of containing uil spills. Air bubbling through a per-
forated pipe causes an upward water flow that slows the spread of oil. [t can
alsa be used to stop fish from entering polluted water.

Air Mass: A widespread budy of air that gains certain meteorolugical or
pulluted characteristics —e.g.. a heat inversion or smogginess —w hile set in
one location. The charactenstics can change as it moves away.

Alr Monitoring: {See: muonitoring)

Air Pollutant: Any substance in air which could, if in high enoegh concentra.
tion. harm man, vther animals, vegetation, or material. Poilutants nay in-
clude aimast any natumi or artificial compuosition of matter capable of being
airburne. They may be in the form of solid particies, liyuid droplets, gases, ve
in combinations of these forms. Geterally, they fadl into bvo main groups: (1)
thuse emitted directly from idintifiable sunsses and (21 those produced in the
air by intetastion hetiveeh tu o or mory primary padintants, sr by reaction with
normal atinospheriz comstitients, with oe withoot pltoa tcation. Exelusive
of pollen, fog, and dust, which are vl natural ungin, abuut 10 contaminants
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have been identified and fail into the following categories: solids, sulfur
compounds, volatie organic chemicals, nitrogen compounds, ovwgen com-
pounds, halogen compounds, radivactive compounds, and edors.

Air Pollution: The presence of contaminant or pollutant substances in the air
that do not disperse properly and interfere with human health or wellare, or
produce other harmiul environmental effects.

Air Pollution Episode: A period of abnormally high concentration of air
pollutants, often due to low winds and temperature inversion, that can cause
iliness and death. (See: episcde, pollution.)

Air Quality Contral Region: An area—designated by the federal
guvernment—in which communities share a commen air poliution problem.
ometimes several states are invoived.

Air Quality Criteria: The levels of poliution and lengths of exposure above
which adverse health and welfare effects may occur.

Air Quaiity Standards: The level of pullutants prescribed by reguiations that
may not be exceeded during 2 speafied time in a defined area.

Alachlor: A herbicide, marketed under the trade name Lasso, used mainly to
control wesds in corn and soybean fields.

Alar: Trade name for daminozide, a pesticide that makes apples redder,
firmer, and less likely to drop off trees before growers are ready to pick them. It
is ais0 used to a fesser extent on peanuts, tart cherries, concord grapes, and
other fruits.

Aldicarb: An insecticide sold under the trade name Temik. It is made from
ethyl isocyanate.

Algae: Simple roatless plants thal grow in sunlit waters in relative propurtion
to the amounts of nutrents available. Thev can affect water quaiity adversely

by lowering the dissolved oxygen in the water. They are food for fish and smail
aguatic animals.

Algal Blooms: Sudden spurts of aigal growth, which can affect water quality
adversely and indicate potentially hazardous changes in Iocal water chemis-
try.

Alpha Farticle: A positively charged particle composed of 2 neutrons and 2
protons released by some atoms undergoing radicactive decay. The particle is
identical to the nucleus of a helium atom.

Alternate Method: Any method of sampiing and analyzing for an air pollutant
which is not a reference or equivalent method but which has been demon-

strated in specific cases to EPA’s satisfaction to produce results adequate for
compliance..

Ambient Air: Any unconfined portion of the atmosphere: open air, surround-
ng air,

Ambient Air Quality Standards: (See: Criteria Pollutants and National
Ambient Air Quality Standards)

Anadromous: Fish that spend their aduit life in the sea but swim upriver to
fresh-water spawning grounds to reproduce.

Anaerobic: A life or process that occurs in, or is not destroyed by, the absence
of oxygen.

Antagonism: The interaction of two chemicals having an opposing, or
neutralizing effect on each other, ar—given some specific biological effect—a
chemical interaction that appears to have an apposing or neutralizing effect
over what might otherwise be expected.

Antarctic “Ozone Hole™: Refers to the seasenal depletion of ozone in a large
irea over Antarctica. ?

Antibodies: Proteins produced in the body by immune system cells in re-
sponse to antigens, and capable of combining with antigens.

Anti-Degradation Clause: Part of federal air quality and water quality require-
F'lents prohibiting deterioration where pollution levels are above the legal
imit.

Antigen: A substance that causes production of antibodies when introduced
into animal or human tissue.

Aquifer: An underground geological formation, or group of farmations, con-
taining usable amounts of groundwater that can supply wells and springs.

Arbitration: A process for the resoiution of disputes. Decisions are made by an
impartia arbitrator selected by the parties. These decisions are usually legally
binding. (See: mediation.)

Area of Review: In the UIC program, the area surrounding an injection well

that is reviewed during the permitting process to determine whether the
injection operation wiil induce flow between aquifers.

Area Source: Any small source of non-natural air pollution that is released
over a relatively smail area but which cannot be classified as 2 puint source.
Such sources may inciude vehicles and other small fuel combustion engines.

Asbestosis: A disease associated with chronic exposure to and inhatation of
asbestos fibers, The disease makes breathing progressively more difficult and
can lead to death,

Asbestos: A mineral fiber that can paliute air ur water and cause cancer or
asbestosis when inhaled, ETA has banned or severely restricted its use in
manufacturing and construction. :

Ash: The mineral content of a product remaining after compiete combustion.

A-Scale Sound Level A measurement of sound approximating the sensitivity
of the human ear, used lo note the intensity or annovance of sounds.

Assimilation: The ability uf a body of water to purify itseif of pollutants.

Atmaosphere lanl: A standard unit of pressure representing the pressure
excrted by a 29.92-inch column of mercury at sea level at 45° latilude and equal
to 1000 grams per square centimeter. (the) The whole mass of air surrounding
the earth. composed largely of oxvgen and nitrogen.

Atomize: To divide a liyuid into extremely minute particles, either by inipact
with a jet of steam or cumpressed air, ur by passage through some mechanical
device.

Attainment Area: An area considered o have air quality as good as or better
than thie nativnal ambient air quality standards as Jefined in the Clean Air Act,
Anarea may be an attasinment area for one pollutant and a nen-attainment area
for othecs.

Attenuation: The process by which a compound is reduced in concentration
over time, through adsorption, degradation, dilution, and/or transformation.

Attractant: A chemical or agent that tures insects or other pests by stimulating
their sense of smell.

Attrition: Wearing or grinding down of a substance by friction. A contributing
factor in air pollution, as with dust.

Autotrophic: An organism that produces food from inorganic substances,

B

Background Level: In air pullution control, the concentration of air poilutants
in a definite area during a fixed period of time prior to the starting up or on the
stoppage of a suurce of emission under control. In toxic substances monitor-
ing, the average presence in the environment, originally referring to naturally
occurtring phenomena,

BACT—Best Available Controi Technology: A emission limitation based on
the maximum degree of emission reduction which {considering energy, en-
vironmental, and economic impacts and other costs) is achievable through
application of production processes and available methods, svstems. and
techniques. Tn no event does BACT permit emissions in excess of those
ailowed under any applicable Clean Air Act provisions. Use of the BACT
concept is allowable on a case by case basis for major new or medified
emissions sources in attainment areas and applies to each regulated poilutant.

Bacteria: (Singular: bacterium) Microscopic living organisms which can aid in
potiution control by consuming or breaking down organic matter in sewage. or
by similarly acting on ol spilis or other water pollutants. Bacteria in sqil, water
or air can also cause human, animal and plant health problems.

Baffle Chamber: In incinerator design, a chamber designed to promote the
settling of fly ash and coarse particulate matter by changing the direction
and/or reducing the velocity of the gases produced by the combustion of the
refuse or sludge,

Baghouse Filter: Large fabric bag, usuvally made of glass fibers, used to
eliminate intermediate and large (greater than 20 microns in diameter) parti-
cles. This device operates in a way similar to the bag of an electric vacuum
cleaner, passing the air and smaller particulate matter, while entrapping the
larger particulates.

Baling: Compacting solid waste into blocks to reduce volume and simpiify
handling.

Ballistic Separator: A machine that sorts grganic from inorganic matter for
composting.

Band Application: In pesticides, the spreading of chemicals over. or next to,
each row of plants in a field.

Banking: A system far recording qualified air emission reductions for later use
in bubbie, offset. or netting transactions. (See: emissions trading.}

Bar Screen: In wastewater treatment, a device used to remove large solids.
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Bartier Coating!s): A laverof a material that aurs e RSLEUCT OF Preveny Fassage
ot something through a surtace that » @ & pretectal. e 2. grout, cauln, oof
various seaiing compounds: sometimes used with polvurethane membeanes
to prevent corrosion or vadation of metol 2urfawes, chemal impacs on
various materials. or, for evampie, to prevent scil-gas-borne radun from
maving through walls. cracks. or joints in a house,

Basal Application: In pesticides, the application of a chemical on plant stems
or tree trunks just above the soil line.

BEM: EPA’s computer model fur analyzing a violator's economic g3in from nat
complying with the Jaw,

Benthic Organism (Benthask A form of aquatic plant or animal life that is
found on or near the bottom of a stream. lake ar acean.

Benthic Region: The bottom layer of a body of water,

Beryllium: An airburme metal that can be hazardous to human heaith when
inhaled. It is discharged by machine shops. ceramicand propeliant plants. and
foundries.

Beta Particle: An elementary particle emitted by radioactive decay, that may
cause skin burns. It is halted by a thin sheet of paper.

Bioaccumulative: Substances that increase in concentration in living organ-
isms (that are very slowly metabolized or excreted) as they breathe con-
taminated air, drink contaminated water, or eat contaminated food. (See:
biological magnification.)

Bioassay: Using living organisms to measure the effect of a substance, factor,
or condition by comparing before-and-after data. Term is often used to mean
cancer bioassays.

Biochemical Oxygen Demand (BOD): A measure of the amount of oxygen
consumed in the biological processes that break down organic matter in water.
The greater the BOD, the greater the degree of pollution.

Biodegradable: The ability to break down or decompose rapidly under natural
conditions and processes.

Bioiogical Control: In pest control. the use of animals and organisms that eat
or otherwise kill or out-compete pests.

Biological Magnification: Refers to the process whereby centain substances
such as pesticides or heavy metals move up the food chain, work their way
into a river or lake and are eaten by aquatic organisms such as fish which in
turn are eaten by large birds, animals or humans. The substances become
concentrated in tissues or internal organs as they move up the thain. (See:
bicaccumulative.)

Biological Oxidation: The way bacteria and microorganisms feed on and
decompose complex orgonic materials. Used in self-purification of water
bodies and in activated sludge wastewater treatment.

Siological Treatment: A treatment technology that uses bacteria to consume
waste. This treatment breaks down organic materials.

Biomass: Afl of the living material in a given area; often refers to vegetation.
Alsg cailed “biota”.

Biomenitoring: 1. The use of living organisins to test the suitability of effluents
for discharge inte receiving waters and to test the quality of such waters
downstream from the discharge, 2. Analysis of blood, urine, tissues, etc., to
measure chemical exposure in humans.

Biosphere: The portion of Earth and its atmosphere that can suppaort life,

Biostabilizer: A machine that converts solid waste into compost by grinding
and aeration.

Biota: (See: biomass.)
Biotechnology: Techniques that use living organisms or perts of grzanisms to
produce a variety of products (from medicines to industnal enzymes) to

improve plants or animals or to develop micriorganisms for specific uses such
as removing toxics from bodivs of water, or as pesticides,

Biotic Community: A naturally occurring assemblage of plants and animais

. that live in the same environmwent and are mutually sustaining and inter-

dependent,
\ Black Lung: A discase of the lungs caused by habitua! inhalativn of coal dust,
Blackwater: Water that contains animal, human. or food wastes.

Blaom: A proliferation of aigae and/or higher asquatic plants in a budy of water:
often related to poliution, especiaily when pollutants accelerate growth.
BODS: The amount of dissolved oxygen consumed in five davs by biclugical
processes breaking down organic matter, i

Bog: A type of wetland that accumulates appregiable peat deposite, Buogs
depend primarily on precipitation for their water xource, are usvally acnlic and
rich in plant residue with a conspicuous mat of living green muss.

4

Boom: 1. A Beanng devie used tocontain oil on a body o water 24 priene of
eguipment used ta apnly pesticides frum ground equipment such ae a rzacior
or truck. {Swe: sonic boom.)

Botanical Pesticide: A pesticide whose actwve ingredient is a plant produced
chemical such us nicotine or strvchnine,

Bottle Bill: I'ropused or enacted lugislation which requires a retuin bl
deposit on beer or suda cuntainers and provides tor retail shore or other
redemptiun centers. Such lepislation is designed to discourage use of thratw.
away containery. 5

Bottom Land Hardwoods: Forested freshwater wetlands adjacent to rivers in
the southeastern United States. They are especially valuable for wildlife breed.
ing and nesting and habitat areas.,

Brackish Water: A mixture of (resh and salt water.

Broadcast Application: In pesticides, the spreading of chemicals over an entire
area.

Bubble: A system under which existing emissions sources can propose alter-
nate means to comply with a set of emissions fmitations; under the bubble
concept, sources can control more than required at one emission point where
cuntrol costs are relatively low in return for a comparable refaxation of controls
at a second emission point where costs are higher.

Bubble Policy: (See: emissions trading.)

Buffer Strips: Strips of grass or other erosion-resisting vegetation between or
beiow cultivated strips or fields.

Burial Ground (Graveyard): A disposai site for radioactive waste materiais
that uses earth or water as a shield.

By-product: Materiat. other than the principal product, that is generated as a
consequence of an industrial process.

c

Cadmium (CD): A heavy metai element that accumulates in the environment.

Cancellation: Refers to Section 6 (b) of the the Federal Insscticide, Fungicide
and Rodenticide Act (FIFRA) which authorizes cancellation of a pesticide’
registration if unreasonable adverse effects to the environment and public
health develop when a product is used according to widespread and com-
monly recognized practice, or if its labeling or other material required to be
submitted does not comply with FIFRA provisions.

Cap: A layer of clav, or other highlv impermeable material installed over the
top of a closed landfill to pravent entry of rainwater and minimize production
of leachate.

Capture Efficiency: The fraction of all organic vapors generated by a process
that are directed to an abatement or recovery device.

Carbon Adsorber: An add-on control device which uses activated carbon to

absorb volatile arganic compounds from a gas stream. The VOCs are later
recovered from the carbon. -

Carbon Dioxide {(CO2): A colorless, odoriess, non-poisonuvus gas, which
results from fossil fuel combustion and is normally a part of the ambient air.

Carbon Monoxide (CO): A colorless, odorless, poisonous gas produced by
incompiete fossil fuel combustion,

Carboxyhemoglobin: Hemaoglobin in which the irun is associated with catbon
monoxide (CO). The aifinity of hemoglobin for CO is about 300 times greater
than for oxygen.

Carcinogen: Any substance that can cause or contribute ta the production of
cancer.

Carcinogenic Cancer-pruducing.

Carrying Capacity: 1. In recreation management, the amount of wse 3 recrea-
tior area can sustain without deteriomtion of its quality. 2. In wildlife manage-
ment, the maximum number of animals an area can support during a given
petiud of the vear.

Cask: A thick-walledd container (usually lead) used to transport radicactive
material. Also called a cotfin.

Catanadramous: Fish that swim Jdownstream o spawn,

Catalytic Converter: An air pullution abatement device that removes pollut-
ants from maotor vehicle exhawust, gither by oxidiving them into carbon dioxide
and water or reducing them to nitrogen and oxypen.

Catalytic Incinerator: A control device which ovidizes volaiile organic cone
pounds (VOCs) v asing a catalyst to promote the combustion process.
Catalytic inanerstars renuire kawer liinpertares than conventional thermal
incingrators, with resaltant fuel and cost savings. -
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Categorical Exclusion: A class of actions which cither individually or cumula-
tively would not have a significant effect on the human environment and
therefore would not require preparation of an environmental asscssment or
environmental impact statement under the National Environmental Policy Act
(NEPA).

Categorical Pretreatment Standard: A technology-based effluent limitation for
an industrial facility which discharges into a municipal sewer system. An-
alogous in stringency to Best Availability Technology (BAT) for direct dis-
chargers.

Cathodic Protection: A technique to prevent corrosion of 2 metal surface by
making that surface the cathode of an electrochemical cell.

Caustic Sodar Sodium hydroxide, a strong alkaline substance used as the
cleaning agent in some detergents.

CBODS: The amount of dissolved oxygen consumed in § days from the
carbonaccous portion of bislogical processes breaking down in an cifluent.
The test methodology is the same as for BODS, except that nitrogen demand is
suppressed.

Cells: 1.In solid waste disposal, holes where waste is dumped, cumpacted,
and covered with layers of dirt on a daily basis. 2. The smallest structural part
of living matter capable of functioning as an independent unit.

Centrifugal Collector: A mechanical system using centrifugal force to remove
aerosols from a gas stream or to de-water sludge.

Cesium [Cs): A silver-white, soft ductile element of the alkali metal group that
is the most electropositive element known, Used especially in photoelectric
ceils,

Channelization: Straightening and deepening streams so water will move
faster. a flood-reduction or marsh-drainage tactic that can interfere with waste
assimilation capacity and disturb fish and wildlife habitats. g

Characteristic: Any one of the four categories used in defining hazardous
waste: ignitability, corrasivity, reactivity, and toxicity.

Chemical Oxygen Demand (COD): A measure of the oxvgen required to
oxidize all compounds in water, both organic and inorganic.

Chemical Treatment: Any one of a variety of technolagies that use chemicals
or a variety of chemical processes to treat waste,

Chemaosterilant: A chemical that contrals pésts by preventing reproduction.

Chilling Effect: The lowering of the Earth's temperature because of increased
particles in the air blocking the sun’s rays. (See: greenhouse effect.}

Chlorinated Hydrocarbons: These include a class of persistent, broad-
spectrum insecticides, that linger in the environment and accumulate in the
food chain. Among them are DDT, aldrin, dieldrin, heptachlor, chlordane.
lindane, endrin, micex, hexachloride, and toxaphene. Other examples include
TCE., used as an industrial solvent.

Chlorinated Solvent: An organic solvent containing chiorine atoms, e.g.,
methylene chloride and 1,1,1-trichleromethane which are used in aergsol
spray containers and in traffic paint.

Chlorination: The application of chiorine to drinking water, sewage, or in-
dustrial waste to disinfect or to oxidize undesirable compounds.

Chilorinator: A device that adds chlorine, in gas or liquid form, to water or
sewage to kill infectious bacteria.

Chlorine-Contact Chamber: That part of a water treatment plant where
effluent is disinfected by chierine.

Chlorofluorocarbons (CFCsk: A family of inert, nontoxie, and easily liguified
chemicals used in refrigeration, air conditioning, packaging, insulation, or as
solvents and aerosol propellants. Because CFCs are not destroved in the lower
atmosphere they drift into the upper atmosphere where their chlorine com-
penents destroy ozone.

Chloroais: Discoloration of normaily green plant parts, that can be caused by
disease, lack of nutrients, or various air pollutants.

Chromium: {Ses: heavy metals.)

Chronic Toxicity: The capacity of # substance to cause lung-term poisonous
human health effects. (See: acute toxicity.)

Clarification: Clearing action that occurs during wastewater treatinent when
solids settle out. This is often aided by centnifugai action and chemically
induced coaguiation in wastewater.

Clarifierz A tank in which salids are settled to the buttom and are subsequently
removed as sludge.

Cleznup: Actions taken to deal with 3 release or threat of release of a
hazardous substance that conid affect humans and’or the environment. The
term “cleanup” is sometimes used interchangeably with the terms remedial
action, removal action, response action, vr corrective activn,

Clear Cut: A forest management technique that invoives harvesting alj
trews in ane ares at one time. Under certain s0il and slope conditions it can
contribute sediment to water pallution.

Cloning: In bistechnulogy, ubtaining a group of genetically identical cells
a single cell. This term has assumed a more general meaning that inclu
making copies of a gene. i
Closed-Loop Recycling: Rechiming or reusing wastewater for nun-potable
purposes in an enclosed process.

Coagulation: A clumping uf particles in wastewater to settle gut impurih'esl
is often induced by chemicals such as lime, alum, and iron saits.

Coastal Zone: Landsand waters adjacent to the coast that exertan influenccon

the uses of the sea and its ecolugy. or, inversely, whose uses and ecology
affected by the sea. ]

Coefficient of Haze (COH) A nwasurement of visibility interforence in
atmosphere.,

Coliform Index: A rating of the purity of water based on a count of {;
bacteria. i
Coliform Organism: Microorganisms found in the intestinal tract of hum
and animais. Their presence in water indicates fecal pollution and potentially
dangerous bacterial contamination by disease-causing microorganisms.

Combined Sewers: A sewer system that carries both sewage and storm-wa
runoff. Normally, its entire flow goes to a waste treatment plant, but durin
heavy storm, the storm water volume mav be so great as to cause uverflows.
When this happens untreated mixtures of storm water and sewage may flow
into receiving waters. Sturm-waler runoff may also carry toxic chemicals #
industrial areas or streets into the sewer system. l

Combustion: Burning. or rapid oxidation, accompanied by release of ene
iri the form of heat and light. A basic cause of air pollution,

Combustion Product: Substance produced during the burning or oxidatio
a material,

Command Post: Facility located at a safe distance upwind from an accid
site, where the an-scene coordinator, responders, and technical representa-
tives can make response decisions, deploy manpower and equipment, main-
tain liaison with news media, and handle communications.

Comment Pericd: Time provided for the public to review and comment o

propased EPA action or rulemaking after it is published in the Federal Regis-
ter.

Comminution: Mechanical shredding ur pulverizing of waste. Used in
solid waste management and wastewater treatment.

Comminuter: A machine that shreds or pulverizes solids to make waste
treatment easier.

Community Relations: The EPA effort to establish two-way communicaty
with the public to create understanding ot EPA programs and related actio

to assure public input into decision-making processes related to affi
communities, and to make certain that the Agency is aware of and responsive
to public concerns. Specific community refations activities are required §
relation to Superfund remedial actions,

Community Water System: A public water system which serves at leas
service connections used by year-round residents or regularly serves at least 25
year-round residents.

Compaction: Reduction of the bulk of solid waste by rvlling and tampin'
Compliance Coating: A coating whose volatile organic compound cont
does not exceed that allowed by regulation.

Compliance Schedule: A negutiated agreement between a pullution sou
and a government agency that specifies dates and prucedures by whic
suurce will reduce vmissions and. thereby, comply with a regulation.

Compost: A mixture of garbage and degradable trash with soil in which certain
bacteria in the soil break down the garbage and trash into organic fertilizer.

Composting: The natural biological decomposition of organic material in
presence of air ta form a humus-like material. Controlled methods of com

ing include muchanical mixing and aemting, ventilating the materials DY
dropping them Uwoupgh & vertical series of acrated chambers, or placing the
compost in pries out in the open atr and mixing it or turning it periodicnll'



|
|

]
!

. " e

Conditional Registration: Under epecial circumutaoces, the Federal tn-
secticide, Fungicide, and Rodenticide Act (FIFRAD permits regisiration of
pesticide praducts that is “conditionai™ upon the submission of additional
data, These speaal circumstances include a finding by the EFA Administrator
that a new product or use of an existing pesticide wall not significantly increase
the risk of unrenscnable adverse effects. A product containing: a new (pro-
vicusly unregisiered) active ingredient may be conditionally registered anly if
the Administrator finds that such conditional registration is in the public
interest, that a reasonable time for conducting the additional studies bas not
elapscd. and the use of the pesticide for the period of conditional registration
will not present an unreasonable risk.

Confined Aquifer: An aquifer in which ground water is confined under
pressure which is significantly greater than atmospheric pressure.

Consent Decree: A legal document, approved by a judge. that formalizes an
agre=ment reached between EPA and potentially responsihie parties (PRP3)
through which PRPs will conductall or part of a cleanup actinn at a Superfund
site; cease or correct actions or processes that are polluting the environment; or
atherwise comply with regulations where the PR™s failure to comply coused
EPA to initiate regulatory enforcement actions. The consent decree describes
the actions PRF’s will take and may be subject ta a public comment period.

Conservation: Avoiding waste of. and renewing when possible, human and
ratural resources. The protection. improvement, and use of natural resources
according to principles that will assure their highest ecunomic or social bene-
fits.

Contact Pesticide: A chemical that kills pests when [t touches them, rather
than by being =oten {stomach poison). Also, sail that contains the minute
skeletons of certain algae that scratches and dehydrates waxy-coated insects.

Contaminant: Any physical. chemical, biclogical. or radiological substance or
matter that has an adverse affect on air, water, or soil.

Contingency Plan: A document setting out an arganized, planned, and coor-
dinated course of action to be followed in case of a fire, explosion, or other
accident that releases toxic chemicals, hazardous wastes, or radivactive mate-
rials which threaten human health ar the environment. (See: Nationai Qil and
Hazardous Substances Contingency Plan.)

Contract Labs: Laboratories under contract to EFA. which analyze samples
taken from wastes, soil, air, and water or carry out research projects.

Contrails: Long, narrow douds caused when high-flying jet aircraft disturb
the atmosphere.

Contour Plowing: Farming methods that break ground [ollowing the shape of
the land in a way that discourages erosion.

Control Technique Guidelines (CTG): A series of EFA documents designed
to assist states in defining reasonable available control technology (RACT) for
major sources of volatile organic compounds (VOC). :

Conventional Pellutants: Statutorily listed pollutants which are understood
well by scientists. These may be in the form of organic waste, sediment, acid,
bacteria and viruses, nutrients, oil and grease, or heat.

Conventlonal Systems: Systems that have been traditionally used to collect
municipal wastewater in gravity sewers and convey it to 3 central primary or
secondary treatment plant prior to discharge to surface waters.

Coolant: A liquid or gas used to reduce the heat generated by power produc-
tion in nuclear reactors, electric generators, various industrial and mechanical
processes, and automobile engines.

Cooling Tower: A structure that helps remove heat from water used as a
coolant; e.g., in electric power generating plants.

Core: The uranium-containing heart of a nuclear reactor. where energy is
released.

Corrosion: The dissolving and wearing away of metal caused by a chemical
reaction such as between water and the pipes that the water contacts, chem-
fcals touching a metal sucface, or contact between two metais.

Corrosive: A chemical agent that reacts with the surface of a material causing it
to deteriorate or wear away.

Cost-Effective Allerrative: Anaiternative control or corrective method identi-
fied after analysis as being the best available in terms of reliability, per-
manence, and economic considerations. Although costs are one important
consideration, when regulatory and compliance methods are being am-
sidered,.such analysis does not require EPA to choose the least expensive
alternative. For example, when selecting a method for cleaning up a site on the
Superfund National Priurities List, the Agency balances costs with the long-
term effecliveness of the various methods proposed.

Cost Recoverys A legal process by whish potentially respunsible partics whn
contributed te contamination 2t 2 Superfund site can b reyerited to rimbures
the Trust Fund for muney spent during any clesnup sctions by the fedeeal
govemment.

Cover: Vegelatiun or ather materisl providing prutection as goound cover.
Cover Material: Sonl used to cover compacted sulid waste 1n 3 sanitary landfiil.

Crawl Space: In some types of houses, which are constructed so that the foar
is raised shightly above the sround. an arca beneath the fluar which allows
sccess to ubilities and other services. This is in contrast o sleb-on-grade or
basement constructivn houses.

Criteria: Descriptive factors taken into acoount by EPA in setting standards tor
various pollutants. These faetars are ured tu Jdetermine limits en allowahie
concentration levels, and to limit the number of violations per vear, When
issued by ETA, the criteria provide guidance to the states on how to establish
their standards.

Criteria Pollutants: The 1970 amendments to the Clean Ale Act required EPA
to set Mational Ambient Air Quality Standards for certain pollutants known to
be hazardous to human heaith. EPA has identified and set standards to protect
human health and welfare for six pollutants: ozone, carbon monoxide, total
suspended particulates, sulfur dioxide. lead. and nitrogen oxide. The term,
"criteria poliutants™ derives from the requirement that EPA must describe the
characteristics and potential heolth and weifare effects of these pollutants. Itis
on the basis of these criteria that standards are set or revised.

Cubic Feet Per Minute {CFM): A measure of the volume of a substance flowing
through air within a fixed period of time. With regard to indoor air, refers o

the amount of air, in cubic feet, that is exchanged with indoer air in a minute's
time, or an air exchange rate.

Cultural Eutrophication: Increasing rate at which water bodies “die” by pollu-
lion from human activities. -

Cumulative Warking Level Months (CWLM}: The sum of lifetime exposure to
radon working levels expressed in total working level months.

Curie: A quantitative measure of radioactivity equal to 3.7 x 1010 disintegra-
tiuns per second.

Cutie-Pie: An instrument used to measure radiation levels,

Cyclone Collector: A device that u:ses centrifugal forte to pull large particles
from polluted air. :

"D

DDT: The first chlorinated hydrocarbon insecticide (chemical name: Dichloro-
Diphsdyl-Trichloromethane). It hasa half-life of 15 vears and can collect in fatty
tissues of certain animals, EPA banned registration and interstate sale of DDT
for virtually all but emergency uses in the United States in 1972 because of its
persistence in the environment and acewmulation in the food chain.

Data Call-In: A part of the Office of Pesticide Programs (OPF) process of
developing key required test data, especially un the long-term, chronic effects

- of existing pesticides, in advance of scheduled Registration Standard reviews.

Data Call-In is an adjunct of the Registration Standards program intended to
expedite reregistration and involves the “clling in” of data from man-
ufacturers,

Dechlorination; Removal of chiorine from a substance by chemicaily replacing
it with hydrogen or hydroxide jons in order to detoxify the substances in-
volved.

Decibel {dBX: A unit of sound measurement. In general, a sound doubles in
loudness for every increase of ten dugibels,

Decomposition: The breakdown of matter by bacteria and fungi. It changes
the chemical makeup and physicat appearance of materials.

Degradation: The process by which a chemical is reduced 1o a less complex
form.

Delegated Staie: A state {or other governmenial entity) which has applied for,
and received authonty to administer, within its territory, its stale regulatory
program as the federal progrom rapuired undur a pacticular federal stabute. As
used i conpection with NI'DES, UIC, and I'WS programs, the term does not
connote any transfer of federal authwrity to a stale.

Defoliant A herbicide Lthat removes leaves from trees and growing plants.

Delist: Us» of the petitivn provess In have a facility s tovie duesignation res-
cinded.
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Denitrification: The anaerobic biclogical reduction of nitrate nitrogen to mt-
rogen gas.

Depletion Curve: In hydraulics, a graphical representation of water depletion
from storage-stream channels, surface soil. and nd water. A depletion
curve can be drawn for base flow, direct runoff. or tutal flow.

Depressurization: A candition that occurs when the air pressure inside a
structure is lower that the air pressure outside. Depressurization can vccur
when househoid appliances that consume or exhaust house air, such as
fireplaces or fumnaces, are not supplied with enough makeup air. Radon-
containing soil gas may be drawn into a house more rapidly under de-
pressurized conditions. ) .
Dermal Toxicity: The ability of a pesticide or toxic chemical to poison people or
animals by contact with the skin. {See: contact pesticide.)

DES: A synthetic estrogen, diethyistilbestrol is used as a growth stimulant in
food animals. Residues in meat are thought 1o be carcinogenic.

- Desalinization: Removing salt from ocran or brackish water.

Desiccant: A chemicai agent that absorbs moisture; some desiccants are cap-
able of drying out piants or insects, causing death.

Designated Pollutant: An air pollutant which is neither a criteria nor
hazardous pollutant, as described in the Clean Air Act, but for which new
sources performance standards exist. The Clean Air Act does require states to
control these pollutants, which include acid mist, total reduced sulfur (TRS),
and fluorides.

Designer Bugs: Popular term for microbes devejoped through biotechnology
that can degrade specific toxic chemicals at their source in toxic waste dumps
or in ground water.

Desulfurization: Removal of sulfur from fossil fuels to reduce poilution.

Designated Uses: Those waler uses identified in state water quality standards
which must be achieved and maintained as required under the Clean Water
Act. Uses an incude cold water fisheries, public water supply, agricuiture,
etc.

Detergent: Synthetic washing agent that helps to remove dirt and oil. Some
contain compounds which kill useful bacteria and encourage aigae growth
when they are in wastewater that reaches receiving waters.

Developer: A person, government unit, or company that proposes to build a
hazardous waste treatment, storage, or disposal facility.

Diatomaceous Earth (Diatomite): A chalk-like material (fossilized diatoms)
used to filter cut solid waste in waste-water treatment plants, also used as an
active ingredient in some powdered pesticides.

Diazinon: An insecticide. In 1986, EPA banned its use on open areas such as
sod farms and golf courses because it posed a danger to migratory birds who
* gathered on them in large numbers. The ban did not apply to its use in
agriculture, or on lawns of homes and commercial establishments.
Dicofol: A pesticide used on dtrus fruits. s

Differentiation: The process by which single cells grow into particular forms
of specialized tissue, e.g., root, stem, leaf.

Diffused Air: A type of aeration that forces oxygen inta sewage by pumping
air through perforatéd pipes inside a holding tank and bubbling it through the
sewage.

Digester: In wastewater treatrnent, a closed tank; in solid waste conversion. a
unit in which bacterial action is induced and accelerated in order to break
down organic matter and establish the proper carbon to nitrogen ratio.

Digestion: The biochemical decompusition of urganic matter, resulting in
partial gasification, liquefaction, and mineralization of poilutants.

Dike: A low wall that can act as a barrier to prevent a spill from spreading,.
Dilution Ratio: The relationship between the volume of water ina stream and
the volume of incoming water. It affects the ability of the stream to assimilate
waste.

Dinocap: A fungicide used primarily by apple growers to control summer
diseases. EPA, in 1986, proposed restrictions on its use when laburatory lests
found it caused birth defects in rabbits.

Dinoseb: A herbicide that is also used as a fungicide and insecticide. It was
banned by EP'A in 1986 because it posed the risk of birth defects and sterility.

Dioxin: Any of a family of compuunds known chemically as dibenzo-p-

dioxins. Concern about them arises from their potential toxicity and contanvi-|

nants in commercial products. Tests on laboratory animals indicate that it is
one of the more toxic man-made chemicals known,

_ Direct Discharger: A municipal or industrial facility which intruduces pollu-
tion through a defined conveyance or system; a point source.

I3

Disinfectant: A chemical or physical process that kills pathogenic organ:v'
in water. Chlorine is often used to disinfect sewage treatment etfluent, water
supplies, wells, and swimminy pools,

Dispersant: A chemical agent used to break up cuncentrations of organi'
material such as spilled oil.

Disposal: Final placement or destruction of loxic, radioactive, or other wastes:
surpius or banned pesticides or other chemicals; polluted soils: and drums -
containing hazardous materiais from removal actions or accidental reiea
Disposal may be accomplisheld through use of approved secure landfill
surface impoundments, land farming, deep well injection, ocean dumping, o
incineration.

Dissolved Oxygen (DO): The oxvgen [reely available in water. Dissolv
oxygen is vital to fish and other aquatic fife and for the prevention of oda
Traditionally, the level uf dissolved oxygen has been accepted as Lhe singl
most important indicator of 3 water body’s ability to support desirable aquatic
life. Secundary and advanced waste treatment are genemlly designed lo
protect DO in waste-receiving waters.

Dissolved Solids: Disintegrated organic and inurganic material contained i
water. Excessive amounts make water unfit to drink or use in industra
processes. .

Distillation: The act of purifying liquids through boiling, s¢ that the stea
condenses to a pure liyuid and the pollutants remain in a concentrated resi
due.

DNA: Deoxyribonucleic acid, the molecule in which the genetic information
for most living cells is encoded. Viruses, too, can contain RNA.

DNA Hybridization: Use of a segment of ONA, called a DNA probe, !]
identify its complementary DNA; used to detect specific genes, This proces
takes advantage of the ability of a single strand of DNA to combine with a
complimentary strand.

Dose: In radioclogy, the quantity of energy or radiation absorbed. '
Dosimeter: An instrument that measures exposure to radiation.

Dredging: Removal of mud from the bottom of water bodies using a scooping
machine. This disturbs the ecosystem and causes silting that can kill aquati
life. Dredging of contaminated muds can expose aquatic [ife to heavy metal
and other toxics. Dredging activities may be subject to regulation unde
Section 404 of the Clean Water Act.

Dump: A site used tv dispose of solid wastes without environmentai controls.
Dust: Particles light enough to be suspended in air.

Dustfall Jar: An open container used to collect large particles from the air fo
measurement and analvsis.

organic matter, that contain many plants but few fish and are highly acidic.

E

Ecological Impact: The effect that a man-made or natural activity has on living
organisms and their non-living (abiotic) environment.

Ecology: The relationship of living things to one another and their environ
ment, or the study of such relationships. .

Economic Poisons: Chemicals used to control pests and to defoliate cash crops
such as cotton.

Ecosphere: The “bio-bubble” that contains life on earth, in surface waters, an
in the air. (See: biusphere.)

Dystrophic Lakes: Shallow bodies of water that contain much humus and.’o:l

Ecosystem: The interacting system of a bivlogical community and its nen-
living environmental surroundings.
Effluent: Wastewater—treated or untreated—that flows out of 3 treatmen

plant, sewer, or industrial outfall. Generally refers to wastes discharged int
surface walters.

s,rates, and concentrations in wastewater discharpes.

Electrodialysis: A process that uses electrical current applied to permeabl
membranes to remuve minerals from water, Often used to desalinize salty or
brackish water.

Electrostatic Precipitator (ESP): An air pollution control device that n'moth
particles from a gas stream (smoke) after combarstion occurs. The ESP impar

an clectrical change o the particles. causing them W adhere to metal plates
inside the precipitator. Rapping on the ptates causcs the particles to fall into a
hopper fur dispusal. .

Eligible Costs: The cunstruction costs for waste-watur treatment works upon'
which EPA grants are based.

Effluent Limitation: Restrictions established by a State or EPA on quantiﬁ]
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- "Emergency (Chemicall: A situation created by an accidental release or spilt of
‘hazardous chemicals which poxes a threat to the safety of workers, residents,

the environment. or property.
Emergency Episode: (See: air poilution episode.}

Eminent Domain: Government taking—ar forced acquisition—of private land
for public use, with compensation paid to the landowner.

Emission: Pollution discharged into the atmosphere frum smokestacks, uther
vents, and surface areas of commercial or industrial facilities; from residential
chimneys; and from motor vehicle, lucumotive, or aircraft exhausts.

Emission Factor: The relationship between the amount of pollutivn produced
and the amount of mw materia processed. For examnple, an emission factor for
a blast furnace making iron would be the number of pounds of particulates per
ton of raw materials.

Emission Inventory: A listing, by source, of the amount of air pollutants
discharged into the atmosphere of 2 community. It is used to establish emis-
sion standards.

Emission Standard: The maximum amuount of air polluting discharge legally
allowed from a single source, mubile or stationary.

Emissions Trading: EPA pnlicy that allows a plant complex with several
fadlities to decrease pollution from some facilities while increasing it from
others, so long as total results are equal b or better than previvus limits.
Facilities where this is done ate treated asif they existin a bubble in which total
emissions are averaged out. Complexes that reduce emissions substantially
may “bank” their “credits” or sell them to other industries.

Endangered Species: Animals, birds, fish, plants, or other living nrganisms
threatened with extinction by man-made or natiral changes in their enviton-
ment, Requirements for declaring a species endangered are contained in the
Endangered Species Act.

Endangerment Assessment: A study conducted to deterrhine the nature and
extent of contamination at a site on the National Priorities List and the risks
posed to public health or the environment. EPA or the state conduct the study
when a legal action is to be taken to direct potentiaily responsible parties tn
clean up a site or pay for the cleaniup. An endang=rment assessment supple-

. ments a2 remedial investigation.

Enforcement: EPA, state, or local legal actions to obtain compliance with
environmental laws, rules, reguiations, ar agreements andror obtain penalties
or criminal sanctions for violations. Enforcement procedures inay vary, de-
pending on the specific requirernenss of different environmental laws and
related implementing regulatory requirements, Under CERCLA. for example,
EPA will seek to require potentially responsible parties to clean up a Super-
fund site, or pay for the cleanup, whereas under the Clean Air Act the agency
may invoke sanctione against ciies failing to meet ambient air qualitv stan-
dards that could prevent certain types of construction or federal funding. In
other situations, if investigations by EPA and state agencies uncover willful
violations, criminal trials und penalties are sought.

Enforcement Decision Document (EDD): A document that provides an ex-
planation to the public of EPA’s selaction uf the cleanup alternative at enforce-
ment sites on the Mational Priorities List. Similar to 2 Record of Decisinn,

Enrichment: The addition of nutrients (e.g., nitrogen, phospherus. carbon

. compounds} from sewage effluent or agriculturz| runoff to surface water, This

process greatly increases the growth potential for aigae and aqualic plants.

Eavironment: The sum of all external conditions aifecting the life, develup-
ment and survival of an organism.

Environmental Assessment: A wrilten environmental analysis which is pre-

pared pursuant to the Mational Environmental Policy Act to determine

whether a federai action would significantly affect the environment and thus
require preparation of a more detailed environmental impact statement.

Environmental Audil: 1. Anindependent assessment uf the current status of a
party’s compliance with applicable snvirgnmental requirements. 2. An in-

* . dependent evaluation of a party's environmental compliance policies, prac-

tices, and controls.

Environmental Impact Statement: A document required of federal agencies by
the MNational Environmental Policy Act for major projects or legislative pro-
pusals significantly affecting the environment. A tool for decision making, it
describes the positive and negative effects of the undertaking and lists alterna-

tive actions.

Environmental Response Team: EPA experts located in Edison, N.J., and
Cincinnati, OH, who can provide around-the-clock technicai assistance to
EPA regional offices and states during all types of emergencies involving
hazardous waste sites and spills of hazardous substances.

EPA: The U.S. Enviroamental Mrolection Agency: ostabii-hed i 1990 by
Presidential Exveutive Order, Banging together parts of various gevernment
agrnaes involved with the vonlrol of poitution,

Epidemic: Widespread owtbreak of o discose, or 2 large number of cases of 3
disease in a singiv communily ur relatively small area.

Epicemiclogy: The study oof diseares as they affect population, including the
distribution ot disease, ur other heallh-related states and events in human
populations, the factors {=.p. age, sex, vcgupation, cconmmg status) that
influence this distribution. and the appiication of this study to contegl health
proulems. .

Episode (Pollutinn)l: An air pollution incident in a given area causcd by a
copcentratinn of atmospheric pollution reacting with metemological con-
ditiuns that may resull in a significant increase in illnesses or deaths. Ailthuurh
mosl commenly used in relation to air poliution, the term may also be used in
connection with uther kinds of environmental events such as a massive water
pollution situation.

Equivalent Method: Any method of sampling and anaivzing for air pollution
which has been demunstraled to the EYA Administrator’s satisfaction to be.
under specific conditions, an acceptable alternative to the nurmally used
reference methods,

Equilibrium: lo relation to radiation, the state at which the radioactivity of
consecutive elements within a radioactive serizs is neither increasing nor
decreasing.

Erosion: The wearing away of lond surface by wind or water. Erorion ocours
naturally from weather or runoff but can be intensitied by land-clearing
practices related to [arming, residential ar industrial development, road builtd-
ing, or timber-cutting.

Estuary: Regions of interaction between dvers and prarshore ocean waters,
where tidal action and river flow: create 2 mixing of freeh and sait water, These
areas may include bays, motths of rivers. salt marshes, and lagnons. These
brackish water ecnsystems shelter and feed marine life, birds, and. wildlife.
(See: wetlands.)

Ethylene Dibromide (CDB): A chemnl used as an agricultural frmigant and
in certain indusinal processes Extremely tovicand found to be a carcinogen in
laboratory animals, FDB has been banned for most agricultural uses in the
United States.

Eutrophication: The siow aging process during which a lake, estuary, or bay
evolvesinto a bog or enash and eventuallv disappears. During the later stages
of eutrophication the water body is choked by sbundant plant life as the result
of increased amounts of nutritive compounds such as nitrogen and phosphoe-
us. Human activities can accelerate the process.

Eutrophic Lakes: Shallow, murky bodies of water that have axcessive con-
centrations of plant nutrients causing excessive algal production. {See:
dyvstrophic lakes.)

Evaporation Ponds: Areas where sewage sludge is dumped and allowed to
dry out.

Evapotranspiration: The Joss of water from the soil both by evaporation and by
transpiration from the plants growing in the soil,

Exceedance: Viniation of environmuntal protection standards by exceeding
allowable limits or cuncentration levels,

Exclusionary: Any form nf zoning ordinance that tends to exclude specific
classes of persons or businesses from a particular district or area.

Exempt Solvent: Sperific organic compounds that are not subject to require-

ments uf regulation because they have been deemed by EF'A to be of negligibie
photochemical reactivity.

Exenmpted Aquifer: Underground bodies of water defined in the Under-
ground !njection Contril progam as aquifers that are <ources nf drinking
water {although thev are not being used as such) and that are excmpted from
regulations barring nnderground injection activities,

Exposure: The amount of radiation or poilutant present in an environment

which represents a patential health threat to the living organisms in that
environment.

Extremely Hazardous Substances: Any of 406 chemicals identificd by E'A on
the basis of toxicity, and listed under SARA Title [Il. The list is subject to
revision.
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Fabric Filterz A cloth device that catches dust particles from industrial emis-
sions. )

Feasibility Study: |. Analysis of the practicability of a proposal: e.z., a descrip-
tion and analysis of the potential cleanup alternativex for a site or alternatives
for a site on the National Priorities List. The feasibility study usuaily
recomniends selection of a costzflective alternative. It usually starts as soun as

- the remedial investigation is underway: together, they are cummonly referred

to as the “RIF5”. The tenm can apply to a variety of propused corrective or
regulatory actions. 2. In research, a small-scale investigation of 2 prublem to

ascertaint whether or not a proposed research approach is likely to provide
usefui data.

Fecal Coliform Bacteria: Bacteria found in the intestinal tracts of mammais,
Theie presence in water ur sludge is an indicator of poilution and pussible
contamination by pathogens.

Feedlot: A relatively small. cunfined area for the controlled feeding of animals
that tends to concentrate large amounts of animal wastes that cannot be

absorbed by the sqil and, hence, may be carried to nearby streams or fakes by
rainfall runcft.

Fen: A type of wetland that uccumulates peat Jeposits. Fens are less acidic
than bogs. deriving most of their water fromn groundwater rich in calcium and
magnesium. {See: watlands.)

Fermentation: Chemicai reactions accompanied by living microbes that are
supplied with nutrients and other critical conditions such as heat, pressure,
and light that are spedific to the reaction at hand.

Fertilizer: Materials such as nitrogen and phosphorus that provide nutrients
for plants. Commerdially soid fertilizers may contain other chemicals or may
be in the form of processed sewage sludge.

Filling: Cepusiting dirt and mud ar other materiats into aquatc areas to create
more diy land, usually for agricuitural or commereial develupment purposes.
Such activities often damage the ecology of the ares.

Filtration: A treatment process, under the contrul of qualified aperaturs, for
removing solid (particulate) matter from water by passing the water through
perous media such as sand or a man-made filier. The process is often uscd te
remeve particles that contmn pathogenic organisms.

Finding ef No Significant Impack A document prepared by a federal aprney
that presents the reasons impact: why a proposed actinn would nat have a
significant impact on the environment and thus would not require preparation
of an Environmental Impact Statement. An FNS{ is based on the results of an
environmental assessment,

First Draw: The water that immediately comes out when a tap is first opened.
This water is likely to have the highest level of lead contarmnation from
plumbing materials.

Floc: A clump of solids formed in sewage by biclogical or chemical action.

Flocenlation: The process by which clumps of salids in water or sewage are

made to increase in size by biological or chemical action so that they can be
separated from the water.

Floor Sweep: A vepor coilection designed to capture vapors which are heavier
than air and which coliect along the floar.

Flowmeter: A gauge that shows the speed of wastewater moving through a
treatment plant. Alsn used to measure the speed of liquids moving through
various industrial processes.

Flue Gas: The air cuming out of a chimney after combustion in the burner it is
venting. It can include nitrogen oxides, carbon oxides, water vapor, sulfur
oxides, particles and many chemical pollutants,

Flue Gas Desulfurization: A technalugy which uses a surbent, usually fime ur
limestone, to remove sulfur dioxide from the gases prodiced by burning fossil
fuels. Flue gas desulfenzation is current the state-of-the art technology in use
by major 502 emitter, e.g.. power plants.

Fluorides: Caseous. solid. or dissnlved compounds containing Ruorine that
result from industrial processes, Excessive amounts in food can lead to thuor

Fluarocarbon (FCs): Any of a number of arganic cmpoands analuguus to
hvdrocarbons in which one or more hydrogen atoms are replaced by fluwonne.
Once used in the United States as a propellant in acrusols, they are noy
primarily used in coolants and some industrial processes. FCu containing
chlarine are called chluroiluorocarbons (CTCs). They are believed to be mod-
ifying the ozone layer in the stratosphere, thereby allowing mure harmiul
solar radiation to reach the Earth’s surface.

Fluorasis: An abnormal condition caused Ly excessive intake of Huorine,
characterized chiefly by mottling of the teeth,

Flume: A natural gr man-made channel that diverts water.

Flush: 1. To open o cukl-water tap to clear out all the water which may have
been sitting for a lung time in the pipes. In new hories, to Hush a &
means to send large volumes of water gushing through the unused pi
memuve loose particies of solder and flux. 2 To force large anwunts of
thruugh liquid to clean out piping or tubing, sturage or process tanks.

Fly Ash: Noun-combustile residual particles from the combustion prls.
tit
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carried by flue gasy. -

Fogging: Appiving a pesticide by rapidly heating the liquicl chemical o
forms very fine drophets that resemble smoke of fog. It may be used ta destroy
masquitoes. black flies, and similar pests.

Tood Chain: A sequence of urganisins, each of which uses the neat, ler
member ol the sequence as a foud source.

Formaidchyde: A coiorless, pungent, irritating gas. CH20, used chivfly 25 a

disinfectant and preservative and in synthesizing other cumpounds ang re-
sins.

Formulation: The substanue or mixtiure of substances which is comprisediilail
active and iner: ingredients in a pesticide.

Fresh Water: Water that generally containg less than 1,000 milligrams-pegditer
of dissolved sclids,

Fuel Ecoromy Standard: The Curprrate Averaye Fusl Economy Staniihrd
{CAFE} which went into effect in 1978 It was meant to enhance the national
tuel conservation effurt by slowing fuei consumption through a miles-per-
galon requirement for motor vehicles.

Fugitive Emissions: Emissions not caught by a capture system.

Fume: Tiny partich trapped in vapor in 2 gas stream.

Fumigant: A pesticide that is vapotized to kill pests. Used in buildings and
greenhouses. :

Funitinnal Equivalent: Term used o deseribe EPA’s decisiun-making priiess
and its relationship tn the environinental review conducted under the Nation-
al Environmental Pulicy Act (NEFA) A review is considered functionally
equivalent witen it addresses the substntive components of a NEPA revfiy .
Fungi: (Singular, Fungus) Molds, mildews, veasts, mushrooms, and Jikii-
balls, a group veganisms that lack chlorophyil (i.e.. are not phutosynt®Ric)
and which are usuallv nen-mebile. filamentows, and multicellular, Some grow
in the ground. others attach themselves to deaying Lmes and other plauts,
getting their nutrition frum decomposing organic matter. Some cause disilise
others stabilize sewage and break down sulid wastes in composting,

Fungicide: Pesticides which are used to control, prevent, or destroy fungi.
G

Game Fish: Species like Lrout, salmon, or bass, caught for sport, Many of flilem
show more sensitivily to environmenta| change than “rough” fish.

Gamma Radialion: Gamma rays are true rays of energy in contrast to alpha
and beta radiation. The properties are similar to x-ravs and er
electromagnetic waves, They are the most penetrating waves of radiariiiu-
clear energy but can be blocked by dense materials such as lead.

Gasification: Conversion of solid material such as coal into a gas for use as a

l

fuck. .
Geiger Counter: An electrical device that detects the presence of certain les
of radioactivity.

Gene: A length of DINA that directs the synthesis of a protein,
Gene Library: A coilection of DNA fragments from cells or organisms. Idr
d

no simple way for sorting the cuntents of gene libraries has been de
However. DNA pinces Lan be moved into bacterial cells where sorting a -
ing t9 gene function becomes feasible.

General Permit: A permit applicable to a class or category of disrhargl-.
or

Generator: A facility or mubile source that emits pollutants into the
releases hazardous wastes into water or suil.

Cenrtic Enginecring: A process ol mserting new genetic information into
existing cells in urder to modifv any organism for the purpose of changi ne
uf its characteristics. "l
Germicide: Any compnund that kills disease-causing micrvorganisms.

Grain 1.uading: The rate at which particles are emitted from a pollution source,
Measurement is made by the numbcr ot graing per cubic foot of gas emijgad.
Grarniar Activated Carbon Treatment: A filtering system often used in fihail
water systerrs and indivitlual homnes tn remove arganics. GAC can be 1

4
eftective in removing clevated levels of radon from water.
€



-

¢

- DRAFT

Gray Water: The term given to dumestic wastewater composed of washwater
from sinks, kitchen sinks, bathroum sinks and tubs, and laundry tubs.

Greenhouse Effect: The warming of the Earth’s atmosphere caused by a
build-up of carbon dioxide or other trace gases: it is believed by many scientists
that this build-up allows light from the sun’s rays to heat the Carth but
prevents a counterbalancing loss of heat.

Grinder Pump: A mechanical device which shreds solids and raises the fluid to
a higher elevation through pressure sewers.

Gross Alpha Particle Activity: Total activity due to emission of alpha particies,
Used as the screening measurement for radivactivity generally due to
naturally-occurring radionudlides. Activity is commonly measured in picocur-
ies.

Gross Beta Particle Activity: Total activity due to emission of beta particies.
Used as the screening measurement for radioactivity from man-made
radionuclides since the decay products of lission are beta particle and gamma
ray emitters, Activity is commonly measured in picocuries,

Ground Cover: Plants grown to keep soil from eroding.

Ground Water: The supply of fresh water found beneath the Earth’s surface,
usually in aquifers, which is often used for suppiying wells and springs.
Because ground water is a major source of drinking water there is growing

concern over arzas where leaching agricultural or industrial pollutants or

substances from leaking underground storage tanks are contaminating
ground water,

H

Habitat: The place where a population ( ¢.g.. human, animal, plant, micro-
organism}) lives and its suzroundings, both living and.non-living.

Half-Life: 1. The time required for a pollutant to lose half its affect on the
environment. For example, the half-life of DOT in the environment is 15 years,
of radium, 1,580 vears. 2. The time required for half of the atoms of a radioac-
tive element to undergo decay. 3. The time required for the elimination of one
half a total dose from the body.

Halogen: Any of a group of 5 chemicallv-related nonmetallic elements that
includes bromine, fluorine, chiorine, iodine, and astatine.

Halon: Bromine-containing compounds with long atmospheric lifetimes
whose breakdown in the stratosphere cause depletion of ozone. Haions are
used in fire-fighting. -

Hammermill: A high-speed machine that hammers and cutters to crush, grind
chip. or shred solid wastes.

Hard Water: Alkaline water containing dissoived saits that interfere with some
industrial processes and prevent soap from lathering.

Hazardous Air Pollutants: Air pollutants which are not covered by ambient
air quality standards but which, as defined in the Clean Air Act, may reason-

ably be expected to cause or contribute to irreversible iliness or death. Such

pollutants include asbestos. bervllium, mercury, benzene, coke oven emis-
sions, radionuclides, and vinyl chloride. Y

Hazardous Ranking System: The principle screening tool used bv EPA to
evaluate risks to public health and the environment associated with aban-
doned or uncontroiled hazardous waste sites. The HRS calculates a score
based on the potential of hazardous substances spreading from the site
through the air, surface water, or ground water and on ather factors such as
nearby population. This score is the primary factor in deading if the site
should be on the Mational Priorities List and, if so, what anking it should have
compared to other sites on the list.

Hazardous Substance: 1. Any material that poses a threat to human health
and/or the environment. Typical hazardous substances are toxig, corrosive,
igrutabie, explosive, or chemicallv reactive. 2. Any substance de<ignated by
EPA 1o be reported if 2 designated quantity of the substance is spilled in the
waters of the United States or if otherwise emitted to the environment,

Hazardous Waste: By-products of society that can puse a substantial or paten-
Hal hazard to human heaith or the environment when improperly managed.
Passesses at least one of four characteristics (ignitability, corrosivity, rcactiv-
ity, or toxicity), or appears on special EPA lists.

Hazards Analysis: The procedures involved in (1) identifving potential
sources of release of hazardous materials from fixed facilities or transpuortation
accidents; (2) determining the vulnerability of a geographical arca to a release
of hazardous materials; and (3) comparing hazards to determine which pr-
esent greater or lesser risks to a community.

Hazards Identification: Porviding information on which faciitics have ex-
tremely hazardous substances, what those chemicals are, and how much there
is at each facility. The Process aiso provides information on how the chemicals
are stored and ‘whether they are used at high temperatures.
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Heat Island Effect: A “doeme” ot elevated temperatures aver an urban area
caused by structural and pas ement heat fluses, and pollutant emissions from
the arca below the dome.

Heavy Metals: Metallic vlements with high atomic weights, e.g.. mercury,
chromium. cadmium, arsenic, and ead, Thev can damage living things at low
concentrations and tend to accumulate in the food chan.

Heptachlor: An inscchicide that was banned on some food praducts in 1975
and all of them 1978. It was allowed for use in seed treatment until in.1983.
More recently it was found in milk and other dairy products in Arkansas and
Missourd, as a result of illegally feeding treated seed to dairy cattle.

Herbicide: A chemical pesticide designed to control or destroy plants, weeds,
or grasses.

Herbivore: An animal that feeds on plants.

Heterotrophic Organisms: Consumers such as humans and animals. and
decomposers—chiefly bacteria and fungi—that are Jependent on organic
matter {or food.

High-Density Polyethylene: A materal that produces toxic fumes when
burned. Used to make plastic bottles and other praducts.

High-Level Radioactive Waste (HLW): Waste generated in the fuel of 2 nu-
clear reactor, found at nuclear reactors or nuclear fuel reprocessing plants. [tis
a serivus threat tu anyone who comes near the wastes without shielding. (See
Low-Level Radicactive Waste).

Holding Pond: A pund or reservoir, usually made of earth, built to store
polluted runoff. d

Hood Capture Efficiency: The emissions from a pracess which are captured by
hood and directed into the control device, expressed as a percent of ail
emissiuns,

Host: 1. In gonetics, the organism, typically a bacterium, into which a gene
from another organism is transplanted. 2. In medicine, an animal infected by
or parasitized by another organism.

Humus: Decomposed organic matenal. -

Hybrid: A cell or organism resulting from a cross between two uniike plant or
animal cells or orgamsms.

Hybridoma: A hybnd cell that produces monoclonal antibodies in large quan-
tities. :

Hydrocarbens (HC): Chemical compounds.that consist entirely of carbon and
hvdrogen.

Hydrogen Sulfide {HS%: Gas emilted during orpanic decompusition. Also a

byproduct of oil refining and buening. It smells like rotten eggs and, in heavy
concentration, can cause illness.

Hydrogeology: The gevlogy of ground water, with particular emphasis on the
chemistry and movement uf water.

Hydrology: The science dealing with the properties, distribution, and circula-
tion of water.

Ignitable: Capable of burning or causing a fire.

Impoundment: A body of water or sludge confined by a dam, dike. floodgate,
or other barner.

Immediately Dangerous to Life and Health {IDLH: The maximum levet to
which a healthy individual can be oxposed to a chemical for 30 minutes and
escape without suffering irreversible health effects or impairing symptons.
Used as a "level of cancern.” (See: level of concern.)

In Vitror 1, “In glaes”, a lest-tube culture, 2. Any laboralory test using living
celis taken from an organism.

In Vivo: In the living body of a plant or animal. In vive tests are those
laboratory experiments carnied out un whole animalis or human volunteers.

Incineration: 1. Burning of certain types of solid, liguid or gaseous materiaix,
2. A treatment technology invoiving destruction of waste by controlled burn-
ing at high temperatures, e ., burning sludpe to remove Lhe water and reduce
the remaining residues to a safe, non-burnable ash which can be disposed of
safely on land. in sume waters or in underground locations,

Incineration at Sea: Disposal of waste by burning at sea on specially-designed
incinerator ships.

Incinerator: A furnace for burning wastes under controbled conditions.,

Indicator: In bivdogy, an arganism, spacies, or community whose characteris-
tics show the presence of specific environmental conditions.



Indirect Discharge: Introduction of pollutants from a non-domestic source
into a publicly awned wasle lreatinent system. Indirect dischargers can be
commaercial or industnal faalites whose wastes go into the local sowers.

Indoor Air: The breathung air inside a hatwtable structure or cunveyance.

Indoor Air Pollution: Chemical, physical, or biologicai contaminants in indoor
air.

Indoor Climate: Temperature, humidity, lighting and noise levels m a habit-
able structure or conveyance. Indaor climate can affect indour air pollution.

inert Ingredient: Pesticide components such as solvents, carriers, and sur-
factants that are not active against target pests. Not all inert ingredients are
innocuous,

Inertial Separator: A device that uses centrifugal force to separate waste
particles,

Infiltration: 1. The penetration of water through the ground surface into
sub-surface soil or the penetration of water frum the soil into sewer or other
pipes through defective joints, connections, or manhole walls. 2. A Jand
application technique where large volumes of waste water are applied to land,
allowed to penetrate the surface and percolate through the underiving sail,
(See: percolation)

Inflow: Entry of extraneous rain water into a sewer system from sources other
than infiltration, such as basement drains, manholes, storm drains, and street
washing.

Influent: Water, wastewater, ar other liquid flowing into a reservoir, basin, or
freatment plant.

Information File: In the Superfund program, a file that contains accurate,
up-to-date documents an a Superiund site. The file is usually located in a

public building such as a school, library, or aity hall that is converient for local
residents.

Injection Weil: A well into which fluids are injected for purposes such as
waste disposal, improving the recovery of crude oil, or solution mining.

Injection Zone: A geological formation, group of formations, or part of a
formation receiving fluids through a well.

Inoculum: 1. Bacterium placed in compost to start biological action, 2. A
medium containing erganisms which is introduced into cultures or living
organtsms,

Inorganic Chemicals: Chemical substances of mineral Lrigin, not of basically
carbon structure.

Insecticide: A pestiade compound specificalty used 1o kill or control the
growth of insects.

Inspection and Maintenance (M} 1. Activities to assure PrOper emissens-
related operation of mabile sources at air pollutants, partwudariy automabic
erssions controls. 2. Also applies to to wastewater treatment plants and
other anti-pollution facilities and processes.

Instream Use:; Water use taking place within a stream channel. e.g., hvdro-
electric power generatian, navigation, water-guality improvement, fish pro-
pagation, recreation.

Integrated Pest Managemtent (IPM): A mixture of pesticide and nan-pesticide
methods to control pests.

Interceptor Sewers: Large sewer lines that, in a combined svstem, cantrol he
flow of the sewage to the treatment piant In a starm, they allow some uf the
sewage to flow directly into a recetving stream, thus preventing an averload by
a sudden surge of water into the sewers, They are also used in separate
systems ta collect the flows from main and trunk sewers and carry them o
treatment points

Interim (Permit) Status: Penod dunng which treatment, storage and disposal
facilities coming under RCRA 1n 1981 are tempuorariiv permitted 1o uperate
whileawaiting denial ori1ssuance of a permanent permat Pernnts eued under
these arcumstances are usually called "Tart A or “Part B” pernuts

Interstate Carrier Water Supply: A source of water for drinking and samitary
use on planes, buses, trains, and ships operating in mure than une state These
sources are federally regulated.

Interstate Waters: Waters that flow acruss or furm partof state or nternatinal
boundanes, e.g.. the Great Lakes, the Mississippi River, or coastal waters,
Interstitial Monitoring: The continuous surveillance of the space between the
walls of an underground sturage tank.

Inventory: TSCA inventory of chemicals produced pursuant to Section 8 (b) of
the Toxic Substances Cantrol Act.

Inversion: An atmospheric cundition caused by alaver uf warm air preventing
the rise of cooling air trapped beneath it. This prevents the rise of polfutants
that might otherwise be dispersed and can cause an air pollution episode.

Ten: An clectrieally charged atom or growp of Atoms which can be draswn tro
wasie water dunng the electrodialvsis process.

Ton Exchange Treatment: A commuon water <ottemng method otten found on g
large scale at water punhreation plants that ceomove some vrgames amd racdigm
by adding calium owde or calcum hydroade 1o increase the ph to a oy
where the metals will preapitate out.

lonization Chamber: A device that measures the intensity of ivmizing radi
twon.

lonizing Radiation: Radiation that can remove electrons from atoms, i.e
alpiha, beta. and gamma radiation,

Irradiated Foud: Foud that has been subject to brief radivacuvity, usualiv 14
gamma rayvs, 1o kill insects, bactena, and moid. and preserve it without
refrigeration ar freezing,

Irradiation: Expusure to radiatran of wavelenpths shorter than those of visib
ligit (gamma, <-ray, or ultraviulet), for medical purposes, the destruction

bacteria in mitk or ather foodstulfs, or for inducing poivmenzation of monum-
ers or vulcanization of rubber,

Trrigation: Techmique for applving water or wastew ater (o land areas to supp
the water and nutnent needs of plants,

Isotope: A varation of an clement that has the same atomic number but a
different weight because of its neutrons. Various isotopes of the same element
may have different radioactive behaviors.

K

Kinetic Rate Coefficient: A number that desenbes the rate at which a water
conshituent such -as a biochemical uxvgen demand or dissoived oxvgen 1
creases or decreases.

L

Lagoon: {1} A shaftow pond where sumlight, bacterial action, and uxygen wo
to punfy wastewater; also used Lo storage of wastewaters or spent nuclear fu

rods. (2) Shallow body of water, often separated from the sea by coral reefs
sandbars.

tan aas : oam

Land Application: Discharge of wastewater ontu the ground for treatment or
reuse. {See: irrigalion.)

Land Farming {of wastel: A disposal process in which harardous was
deposited on of in the sl is naturally degraded by nucrobes,

Landfills: [. Sannary landfills are land disposai sites for non-hazardous solid
wastes at which the waste ss spread in lavers, caompacted o the smalle:
practical volume, and cover matenalapplied al the end of each operating day
2. Secure chemcal Landfills are disposai sites for hazardous waste. They a
selected and designed to mininuze the chance of relvase of hasardous syl
stances intu the environment.

Lateral Sewers: I'ipes that run under aity strests and receive the sewage fro
homes and businesses.

LC50/Lethal Concentration: Median level concentration, a standard measure
af toxicity. It tells haw much of a substance is needed to kill haif of a group of
experimental orgamsmy at a specific time of observation, (See LD50.)

Leachate: A liquid that results fram water collecting contaminants as it trickl
through wastes, agricullurai pesticides or fertilizers. Leaching may occur |
farming areas, feedlots. and landtils, and may result im hazardous substances
entering surface water, ground water, or soil.

-

Leachate Collection System: A svstem that gathers lcachate and pumps it
the surface for treatment.

Leaching: The process b wnch soluble constrtuents are dissolved and carned
down through the soll by a percolating thnd  (Sees leachate
Lead (PE): A hicavy metal that s haeardous to healthf hreathed or sweallima o

Hs use i gasading, patus, and plumbing compounds has been sharply re
tncied or elimunated by federal laws and regudations. (See: heavy metals.

Lexded Gasoline: Casoline to winch lcad has been added to rise the octa
level.

-

L1 50/ Lethal 1Jase: Tl dowe of a tosicant thad wall kil 50 percent of the te
organsn willun a designated penod of tme. The loseer the LD 50, the more
toxie the compound.

LD 0: The highest concentration af a toxic substance at which nune of the te
organisms dic.

"

LB LO: [he losest concentration and dosage of a e substance which kills
test organisms.

—
- -



DRAFT

Leve] of Concern (LOCk The concentration in air of an extremely hazardous
substance above which thery may be senous immedsate health eifvets tn
anyone expased to it for shart periods of time.

Lift: In a sapitary landfill, a compacted layer ot solid waste and the top laver of
cover material.

Lifting Station: [See: pumping station.}
Limestone Scrubbing: rocess in which sulfur gases moving towards a

smokestack are passed through a limestone and waler solution to remove
sulfur before it reaches the atmosphere,

Limiting Factor: A condilion, whose absence, or excessive concentration, is
incompatible with the needs or tolerance of a species or papulation and which
may have 3 negative influence on their ability tu grow or even survive.

Limnology: The study of the physical, chemical, meteorological. and bivlog-
cal aspects of fresh water.

Liner: 1. A relativelv impermeable barrier desizned to prevent feachate from
leaking from a landfill. Liner maternials include plastic and dense clay. 2. An
insert or sleeve for sewer pipes to prevent feakage or infiltration,

Lipid Solubility: The maximum concentration of a chemical that will dissohve
in fatty substances; lipid suluble substances are insviuble in water. If a sub-
stance is lipid soluble it will very selectively disperse through the environment
via living tissue.

Liquefaction: Changing a selid into a liquid.

List: Shorthand term lor EPA list of violating facilities or list of firns debarred
from obtaining government contracts because they viotated certain sections of
the Clean Air or Clean Water Acts. The hst is maintained by The Office of
Enforcement and Compliance Monitoring.

Listed Waste: YWastes listed as hazardous under RCRA but which have nat

been subjected to the Toxic Charactenstins Listing Process because the dan-~

gers they present are considered sclf-avident.

Local Emergency Planning Commiltee (LEPCY: A commitice appointed by
the state emergency response commnission, as required bv 5ARA Title If1. to
formulate a comprehensive emergency plan fur its jurisdiction.

Lower Explosive Limit {LEL): The concentration of a compound in air bebuw
which a flame will not propagate if the mixture 15 ignited.

Lowest Achicvable Emission Rate: Under the Clean Air Act, this is the rate of
emissions which reflects (a} the most stringent emission limitation which is
contained in the implementation plan of any state for such source unless the
owner or operator of the proposed source demonstrates such limitations are
not achievable: or {b) the most stningent emissions limitation achicved in
practice, which ever is more stringent. Application of this term does not
permit a propused new or modified source to emut pollutants in excess of
existing new source standards.

Low-Level Radioactive Waste (LLRW): Wastes less hazardous than mast of
those generated by a nuclear reactor. Usually generated by hospitals, research
laboratories, and certain industries. The Department of Energy, Nuclear Reg-

ulatory Cummission, and EPA share responsibilities for managing them, (Sve:
high-level radivactive wastes.)

M

Marine Sanitation Device: Any equipment installed vn board a vessel to |

recerve, retain, treat, or discharge sewage and amy process to treat such
sewage.

Majer Modification: This term is used to define madificabons with respect ta
Prevention of Significant Deterioration and New Source Review under the
Clean Air Act and refers to modifications 10 major stationary sgurces of
emissions and provides significant pollutant increase levels below which a
modification is not considered major.

Major Stationary Sources: Term uscd to determine to applicability of Preven-
tian of Significant Deterioration and new source regulations [n a nosattain-
ment area, any stationary pollutant source that hag a potential to emit more
than 100 tans per year is considered a majur stationary source. [n P'SD arcas the
cutoff level may be either 101 or 250 tuns, depending upon the type of suuiee,

Manufacturers Formulation: A list of substances or companent parts as do-
scribed by the maker of a coaing, pesticide or ather produdt contaning
chemicals or other substances.

Marsh: A type of wetland that does not accumulate appreaiable peal depuosits
and is dominated by herbaceous vegetation Marshes may be esther fresh or
saltwater and tidal or non-tidal, (See: wetlands.)

Matabolite: Any substance produced in or by bielugical processes and derived
from a pestinde.

Material Safety Data Sheat IMSDSE A compiation of inlesmation 1equired
under the OSHA Commucation Standard an the identuty of hazardous
chemicals, heatth, and phaical hasards, expisure linnts, and precautions.
Section 311 uf SARA requires facililies to submit MSDSs under certain circrme-
stances.

Maximum Contaminant Level: The maximum permissible level of a contami-
nant in water delivered to any user of a public water system MCls are
enforceapl: standards.

Mechanical Aeratiom: Usc of mechanical energy tov inject aie indo water W
cause a waste stream to absab oxygen,

Mechanical Turbulence: Random irregularitics of fluid motion in atr caused
by buildings or mechanial, non-thermal, processes.

Media: Specific ynvironinents=— air, water, soil—which are the subject of
regulatary concern and e tivitivs.

Merarrry: A heavy metal that can accumulate in the eravarnment and is bighty
toxic of breathed or swallowed. (See: heavy metals.)

Alethane: A colorless, neopoisanous, flammable gas created by anaerobic
decomposition of orgaric compounds,

Method 18: An EPA test method which uses gus chromatographic lechnigques
to measure the concentration of individual volatile urganic compoundsina gas
stream,

Method 23: An FPA reference method to determine density, water content
and total volaide content {(water and VOU) ut coatnigs.

Methad 25: An EI'A 1efercnee methed to determine the VOC concentration in
a gas stream.

Mitlion-galions Per Day (MGD): A measure of water flow.
Micrabes: Microscopic organisms sucle as algae, animals, viruses. bacteria,
fungus. and protozoa, some of which cause diseases, (See: microorganism, |

Microbial Pesticide: A microenganism that is used to cantiol 3 pest. They are
of low toxwity to man.

Microorganism: Living organisms so small that individually thev can usually
only be seen through a microscope,

Mist: Liguid particles measuring 500 10 40 miceons, that are forined by con-
densation of vapor. By comparison, “fog” particles are smaller than 40 micro-
ns.

Mitigation: Measures taken 1o reduce adverse impacts on the environment.

Mixed Liquor: A mixture ot activaled sludge and water containing organic
matter underguing activated sludge treatment in an aeration tank,

Mobile Source: A moving producer of air pollution, nmainly forms of transpor-
tatiun such as cars, trucks, motorcycles, airpianes.

Modeling: An investigative technigque using a mathematical oe physical repre-
sentation uf a svstem or theory that accounts for all or some its known
properties. Models are often used to test the effect of changes of system
components un the overall performance of the system.

Model Plant: A description of a tvpical but theoretical plant used for develop-
ing economue, environmental impact and energy impact analvses as supporl
for regulations ur repulalony gurdelines, ltisan imaginary plant, with features
al gxisting or future plants used to estimate the cost of incorporating air
pulluticn control technology as the first step in exploring the economic impact
of a potential N5I'S.

Meanitoring: Pericdic or continuous survedlanee or testing to determine the
levet of comphance with statutory requirements and-or pallutant levels in
vartous media or in humans, animals, and other living things.

Manitaring Wells: Wells drilled at a harardous waste management faality or
Superfund site tu culloct ground-waler samples for the purpose of phyvsical,
chemical, or bivlogical analveis to determine Lhe amounts, tvpes. and distnbu-
tion of contaminants in the ground water beneath the site.

Menoclenal Antibedies: (Also called MABs and MCAs1 Molecules of living
arganisms that selectively find ond attech to other moleciles tu which their
structnire conlorms exactly. This could also apply to euivalent activity by
chemical muolecules.

Muck Soils: Eacth made from decaving plant materiads,

Mulch: A faver of malerial fwood chips, straw, Teaves, eic.) ploced argund
plants to hold mosture, prevent weed growth, protect the plants, and enrich
the sl

Multiple Use: Use of land tor mure than ane purpose: e, gragiug of livectock,
wikdlife production, reczeation. walershed, ard hmbzr production. Could also
apply to use of bodies ot water for recreativnal putposes, fishing, and water

supply.



Mutagen: Any substance that can cause a change in genetic matenal.

Mutate: To bring about 2 change in the genetic constitution of 2 cell by altenag
its DNA. In turn, “mutagenesis” 15 any process by which celdls are mutated,

N

Mational Ambient Air Quality Standards (NAAQS): Awr qualilv standaris
established by EI'A that apply ta outside arr throuchout the country, (Sec:
critena pollutants, stale implementation pfans. eanssiuns trading )

National Emissions Standards For Hazardous Air Pollutants (NESHAPS):
Emssions standards set by EI'A for an air pollutant not cosered by NAAQS
that may cause an increase in deaths or in serious. irreversible, or incapacitat-
ing illness. Pnmary standards are designed to protect human heaith, secon-
dary standards to protect public weltare.

MNational Oil and Hazardous Substances Contingency Plan INOQHSCP/NCP):
The federal reguiation that guides determination of the sites to be corrected
under the Superfund program and the program ta prevent or cantrol spalls
into surface waters or other partions of the environment.

MNational Poliutant Discharge Elimination System (NPDES): A provision of
the Clean Water Act which prohibits discharge of pellutants into waters of the
United States unless a special permut is issucd by EPA, a state. or {where
delegated) a tribal government on an Indian reservation.

Mational Priorities List (NPL): EPA’s list of the most serious uncontrolied ur
abandened hazardous waste sites identified for possible Jung-term remedial
action under Superfund. A site must he on the NPL to receive money from the
Trust Fund for remedial action. The list is based prunarily on the score a sile
receives from the Hazard Ranking Svstem. EPA is required to update the NI’L
at least gnce a year.

National Response Center: The federal operations center that receives noti-
fications ot all releases of oil and hazardous substances into the environment.
The Center, open 24 hours a day, is operated by the U 5, Coast Guard, which
evaluates all reports and notifies the appropriate agency.

National Response Team (NRT): Representatives of 13 federal agencies that,
as a team, coordinate federal responses o nationally significant incident= of
pellution and provide advice and technical asmistance to {he responding agen-
cv{ies) before and during a response action.

Natural Gas: A natural fuel containing primarily methane and ethane that
occurs in certain geoiogre formations.

Natural Selection: The process of survival of the fittest, by which arganisins
that adapt to their environment survive and those that do not disappear.

Navigable Waters: Traditionally, waters sufficiendly deep and wide fur
navigation by all, or specified sizes of vessels: such waters in the United States
come under federal junsdiction and are included in certain provisions of the
Clean Water Act.

Necrosis: Death of plant or animai cells. In plants. necrosis can discolur areas
on the plant or kill 1t entirely.

Mematocide: A chemical agent which is destructive lo nematudes (round
worms or threadworms. )

Meutralization: Decreasing the acidity or alkalinity of a substance by adding to
it atkaline or acidic matenals respectively.

New Source: Any stabionary source which is buit or modified after publication
of final or praposed regulations that prescribe a standard of performance
which is intended to apply to that type of emission source.

New Source Performance Standards (NSPSk Uniferm nationai EP’A air emis-
sion and water effluent standards which limit the amount of pallution allowed
from new sources ar from existing sources that have been modified.

Nitrate: A compound conlaining nitrogen which can exist in the atmosphien-
or as a dissolved pas in water and which can have harmful etfects on humans
and amimals. Nitrates in water can cause severe Hiness imindants and cows
Nitric Oxide (NO): A gas formed by combustion under lagh temperature and
high pressure in an internal combustion engine. It changes inte mtrogen
dioxide in the ambient air and contrbutes ta photochemical smog

Nitrification: The process whereby ammaoma in wastewaler 15 oxidized to
nitrite and then to mitrate by bactenal or chenucal reactions

Nitrilotriacetic Acid INTA): A compound being uscd tu replace phosphatesin
detergents:

Nitrite: 1. An intermediate in the process of nitnfication, 2, Nitrous oxide salts
used in food preservation

Nitrogen Diuxide (NO2): The result of mitric oande combimng with oxygen in
the atmosphere. A major companent of phutochemical smog,

Nitrogenous Wastes: Animal or vegetable readues that contam swgnuicant
amounts ot nitragen.

Nitrogen Oxide iNOx): Product of combustion (rom transpartation and sta-
tionary sources and major a contnbutor ta the formation ot ozene 0 the
teopusphere and acid deposibon, s

Non-Attainment Area: Geogrophic arca which dowes aot megt one or mare of
the Nanonal Ambwen: Aar Quality Standards for the criterra pollutanis desig-
nated in the Clean Air Act.

Non-Community Water System: A public water systens that 15 not a commugni-
ty water system, e.., the water suppiy at a camp site or natonal park.

Non-Conventional Pollutant: Any pullutant which is not a statutorily listed or
which is pourly understood by the scientific community,

Non-ionizing Electromagnetic Radiation: 1. Radiation that does not change
the structure of atoms but dees heat ussue and may couse harmful biclogical
eifects. 2. Microwaves, radio waves, and low-frequency electromagnetic fields
fram high-voltage transmassion lines.

Non-Point Source: Pollution sources which arg diffuse and do not have 2
singie pont of onpgin or are not introduced into a receiving stream from a
specilic ovtlet. The poilutants are generaily carried off the land by starmwater
runoff. The commuanly used categories for non-puint sources are: agricullure,
furestry, url:an, mirung, construchion, dams and channels, land disposal. and
saltwater intrusion.

. Nuclear Power Tlant: A facility that converts atomic energy into usable power;

heat produced by a reactor makes steam to dnve turbines which produce
electricity.

Muclear Winter: Prediction by some scienttsts that smoke and debris rising
from massive fires resulting from a nuclear war could enter the atmnsphers
and block out sunlight for weeks or months, The scientists making .this
prediction project a cooling of the earth’s surface, and changes in ciimate
which could, for example, negatively effect world agricultural and weather
patterns.

Mutrient: Any substance assimilated by Jving things that promuotes growti,
The term is generally applied to nitroven and phosphorus in wastewater, but
is also applied to other essential and trace efements
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Off-Site Facility: A hazardous waste treatment, storage or disposal area that
is located at a place away from the generating site.

Qil Spill: An acadental or intentionai discharge of ail which reaches budics of
water. Can be contrelled by chemical dispersion, combustion. mechanical
containment. and/or adsorption,

Qil Fingerprinting: A method that identifies sources of oil and allows spills to
be traced back to their source.

Oligotrophic Lakes: Doep clear lakes with low nutrient supplies. They contain
little organic matter and have a high dissolved-oxygen tevel.

Oncogenic: A substance that causes tumers, whether benign or maiignant.

On-Scene Coordinator (OSC): The predesignated EP'A, Coast Guard, or De-
partment of Defense offictal whe courdinates and directs Superfund removal
actions or Clean Waler Act oil-or hazardous-spill corrective achons.

On-Site Facility: A hazarduus waste treatment, storage or disposal area that s
lovated on the gencrating, sile.

Opacity: The amount of light obscured by particulate pollution in the air; clear
window [jlass has a zewo opacity, a brick wall has [0 pereent opacity Opacity
is used as an wmdicator of changes in performance of particulate matter pollu-
Hun control svstems

Open Burninyg: Uncontrolled fires in an open dump

Open Dump: An uncovered site used tor dispasal of waste withou!l environ.
mental contrals, (Sev: dunyp.)

Qperable Unit: Term fur each of o numbsr of separate acteetwes undertaken as
part of a Superfund site cdeanup A tvpcal eperable viul would be removing,
drums and tanks from the surfage ul a site.

Operation And Maintenance: 1. Activities conducted at a site after a Super-
fund site actiomis compivted to ensurc that the achion is effective and operating
properly. 2. Actions taken after construction to assure that facilities con-
strucied to treat waste water will be pryperly operated. maintained.and man-
aged to achieve efficiency levels and prescnbed cffluent limitations in an
oplithuin manner.

Organic: 1. Refernng tour derived from tiving organisms. 2. o chemistry, any
cumponnd contaming carbon,
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Organic ChemicalsiCompounds: Ammat or ptant-produced subsiances con-
taining mainiy carbon, hydrogen, and oxygen.

Organic Matter: Carbonaceous waste contained in piant or animal matter and
originating from domestic or industnal sources,

Organism: Any living thing.
Organophosphates: Pesticide chemicals that contain phospharus; used to
control insects. They are short-lived, but some can be toxic when first applied.

Organotins: Chemical compounds used in anti-foulant paints to protect the
hulls of boats and ships, buoys, and dock pilings from marine organisms such
as barmacles.

Osmosis: The tendency of a Auid to pass through a permeable membrane such
as the wall of 5 living ceil into a less concentrated solution 5o as to equalize the
concentrations on both sides of the membrane.

Outfall: The place where an effluent is discharged into receiving waters.
QOverburden: The rock and soil cieared away before mining.

Overfire Air Air forced into the top of an incinerator or builer to fan the
flames.

Overland Flow: A land application technigue that cleanses waste water by
allowing it to flow over a sloped surface. As the water flows aver the surface,
the contaminants are removed and the water is collected at the bottom of the
slope for reuse.

Overturn: The period of mixing (turnover), by tap to bottom circulation, of
previously stratified water masses. This phenomenon may occur in spring
and/or fall, or after storms. It results in a uniformity of chemical and physical
properties of the water at all depths.

Orxidant: A substance containing oxvgen that reacts chemically in air to pru-
duce a new substance. The primary ingredient of photochemical smog.

Oxidation: 1. The addition of oxygen which breaks down vrganic waste or
chemicals such as cvanides, phenels, and arganic sulfur compounds in sew-
age by bacterial and chenucal means. 2. Oxvgen combining with other ele-
ments. 3. The process in chemistry whereby electrons are removed from a
molecule.

Oxidation Fond: A man-made lake or body of water in which waste is con-
sumed by bacteria. [t is used most frequently with other waste-treatment
processes. An oxidation pond is basicaily the same as a sewage lagooun.

Oxygenated Solvent: An organic solvent containing oxygen as part of the
molecular structure. Aleohols and ketones are oxygenated compounds often
used as paint soivents.

Ozonator: A device that adds ozone to water.

Ozone (03): Found in two layers of the atmosphere, the stratosphere and the
tropasphere. In the stratosphere (the atmospheric layer beginning 7 to 10
miles above the earth’s surface) ozone is a form of oxygen found naturally
which provides a protective layer shielding the earth from ultraviclet radia-
tion’s harmful health effects on humans and the environment.In the tropos-
phere (the laver extending up 7 to 10 miles from the earth’s surface), azone s a
chemical oxidant and major component of photochemical smog, Ozone can
seriousty affect the human respiratory system and is one of the most prevalent
and widespread of all the criteria pollutants for which the Clean Air Act
required EPA to set standards. Ozone in the troposphere is produced through
complex chemical reactions of nitrogen oxices, which are among the primary
pollutants emitted by combustion sources; hvdrocarbons, released into the
atmosphere through the combustion, handling and processing of petroleum
products: and sunlight,

CQzone Depletion: Destruction of the stratospheric ozone laver which shields
the earth from ultraviolet radiation harmfui to biofogiead life, This destruction
of ozone is caused by the breakdown of certan chlorine andior-bromine
containing compounds (chlorofluoracarbons or halons) which break down
when they reach the stratosphere and catalytcally destroy uzone molecules.

P

Packed Tower: A poliution control device that forces dirty air through a tower
packed with crushed rock or wood chips while liquid is spraved over the

packing material, The poliutants in the air stream either dissolve or chemcally
react with the liquid.

Pandemic: Widespread throughout an area, nation or the world.
Part A Permit, Part B Permit: (See Interim Permit Status.)

Paraquat: A standard herbicide used to kill various tvpes of crops, including
marijuana.

Particulates: Fine liquid or solid particles such as dust, smoke, mist, fumes, or
smog, found in air or emissions.
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Particulate Loading: The mass of particulates per umt volume of vir or water
Pathogenic: Capalble of causing disease.

Pathogens: Microorgansms that can ¢ause disvase in other organisms o in
humans, ammals and plants, They may be bactena, viruses, or parasites and
are found in sewage, in renoff from armemalt farms or rural areas popuiated with
domestic andfor wild ammals, and in water used for swimmng. Fish and
shellfish contaminated by pathugens, or the contaminated water itsell, can
cause serious illnesses. s .

PCBs: A group of toxic, persistent chermicals (polvehlonngsted biphenyis) used
in transformers and capacitators for insulating purposes and in gas pipeline
systems as a lubricant. Further sale of new use was banned by law in 1979.

Percolation: The movement of water downward and radially through the
sub-surface soil layers, usually continuing downward to the ground water.

Permeability: The rate at which liquuds pass through soil or other materialsina
speafied direchiun.

Permit: An authornzation, license, or equivalent control document issued by
EPA or an approved state agency to implement the requirements of an en-
virunmental regulatian: ¢.5., a permit to aperate a wastewater treatment plant
or to operate a facility that may generate harmful emissions.

Tersistence: Refers to the length of titme a compound, once introduced into the
environment, stays there. A compound may persist for less than a second or
indefinitely.

Persistent Pesticides: Mesticides that do not break down chemically or break
down very slowhy and that remain in the environment after a growing season.

Pest: Aninsect, radent. nematode, fungus, weed or other form of terrestrial or
aquatic plant or animal life or virus, bacterial or microorganism that is in-
jurious to health ur the environment.

Pesticide: Substance or mixture uf substances intended for preventing, de-
stroving, repeiling, or mitigating any pest. Also, any substance or mixture of
substances intended for use as a piant regulator, defoliant, or desiccant.
Pesticides can accumulate in the food chain and/or contaminate the environ-
ment if misused.

Pesticide Tolerance: The amount of pesticide residue allowed by law to remain
in or on a harvested crop. By using various salety factors, EPA sets these levels
well below the point where the chemicals might be harmiul to consumers.

pH: A measure of the acidity or alkalinity of a liquid or solid material.

Phenols: Organic compounds that are by products of petroleum refining,
tanning, and textiie, dve, and resin manufacturing. Low concentrations cause
taste and odor problems in water: higher concentrations can kill aquatic life
and humans.

Pheromone: Hormonal chemical produced by female of a species to attract a
mate.

Phosphates: Certain chemical cnmpou.nds containing phosphorus.

Phosphorus: An essential chemical food element that can contribute to the
eutrophication of [akes and other water bodies. Increased phosphorus levels
resuit from discharge of phosphorus—containing materials into surface waters,

Photochemical Oxidants: Air pollutants formed by the action of sunlight on
oxides of nitrogen and hydrocarbons.

Photochemical Smag: Air pollution caused by chemical reactions of various
poilutants emitted from different sources.

Photosynthesis: The manufacture by plants of carbuhydrates and ovvgen from
carbon dioxide and water in the presence of chlorophyil, using sunlight as an
energy source.

Physical and Chemical Treatment: rocesses penerally used in large-scale
waste-water treaiment tacilines. Physical processes may involve aie-stripping
or filtration. Chenucal treatment includes coagulation, chlonnation. or ozone
additton The term can also refer to treatment processes, treatment of toxic
matenals in surface waters and ground waters, oil spills, and some methods of
dealing with hazardous maierials on or in the ground.

Phytoplanktan: That portion of the plankton commumiy comprised of tiny
plants, ez, alpae, diatoms.

Phytotoxic: Sounethingg that harms plants.

Picocurie: Measuremuent of radicactivity, A prosisie is one million millionth,
or a trflionth, of a cune, and represents about 2.2 radicactive particte disinte-
grations per minute,

Picocuries Per Liter pCi/Li: A umit of measure used tor expressing levels ot
radon gas. (See picocune. )
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* Pig: A container, usually lead, used to ship or store radicactive matenals.

Pile: |. The fucl clemert 1n a nuclear reacior 2, A heap of waste.
Plankton: liny plants and amimals that live i water

Plasmid: A circular picce ot DNA that cxists apart from the chrnmasome aned
rephicates independently of it. Ractenal plasmids carry information that ren-
ders the bactena resistant to antibotes  Plasnuds are often used in genetic
engineenny to carry desired genes into Orgamisms.

Plastics: Non-metallic componnds that result from a chermical reaction, and
are molded or formed into rigid or pliable construction materals or fabncs.

lugging: 1. The act or pracess of stopping the flow of water, oil, oegasintoor
out of a formation through 2 borehole or well penetrating that tormation. 2.
Stopping a leak or sealing vif a pipe or hose.

Plume: 1. A visible or measurable discharge of a contaminant from a given
point of origin. Can be visible or thermal in water, or visible in the air as, for
example, a plume of smoke. 2 The area of measurable and polentially harmful
tadiation leaking from a damaged reactor. 3. The distance from a loxic release
considered dungerous for thuse exposed to the leaking fumes,

Plutonium: A radioactive metallic element similar chemicallv to wramum.

Point Source: A stationery location or fixed facility from wiuch pollutants are
discharged or emitted. Also, any single identifiable source of pollution. e.g.. a
pipe. ditch, ship, ore pit, factory smokestack.

Pollen: 1. A fine dust produced by plants. 2.The fertilizing elcment of flower-
ing plants. 3. A natural or background air pollutant.

Pollutant: Cenerally, any substance introduced into the environment that
adversely affects the usefulness of a resource.

Pollutant Standard Index (PSi):

Measure of adverse health effects of awr
poilution levels in major aties.

Pollution: Generally, the presence of matter or energy whose pature, location
or quantity produces undesired environmental effects Under the Clean Water
Act, for example, the term is definea as the man-made or man-induced
alteration of the physical, biological, and radiological integnty of water.

Polyelectrolytes: Synthetic chemicals that help solids to clump during sewage
treatment.

Polymer: Basic molecular ingredients in plastic.

Polyvinyl Chloride (PVC): A tough. environmentally indestructible plastc
that releases hydrochloric acid when burned. .

Population: A group of interbreeding organisms of the same kind occupying a
particular space, Genencaily, the number of humans or ather living creatures
in a designated area.

Post-Closure: The time period following the shutdown of a waste manage-
ment or manufacturing facility. For monitonng purposes. this is often consid-
ered to be 30 years.

Potable Water: Water that is safe for drinking and cooking.

Paotentially Responsible Party (PRP): Anyv individual or companv—including
owners, operators, transporters or generators—potentially responsible for, or
contributing to, the contamination problems at a Superfund site. Whenever
possible, EPA requires PRPs, through admimstrative and legal actions, to
clean np hazardous waste sites they have contarminated.

PPM/ PPB: Parts per milliorv parts per biilion, a wayv of expressing tiny
concentrations of pellutants in air, water, sol, hrman tissue, food, or uther
products.

Precipitate: A solid that separates from a sviutinn because of some chemical or
physical change.

Precipitation: Removal of solids from liquid waste so that the hazardous sotid
portion can be disposed of saiely: removal of pavticles from atburne ¢mis-
sions.

Precipitators: Air pollution controt devices that collect particles from an emis-
sion.

Precursor: In photochemical terminology, a compnund such as a volanle
organic compound (VOC) that “precedes” an oxidant Precursors react tn
sunlight tu form ozone or other photochemical oxidants.

Preliminary Assessment: The prucess of collecting and reviewing availabie
information about a known ar suspected waste sue or release

Pressure Sewers: A system of pipes in which water, wastewater, or other
liyuid is transported to a higher clevation by use of pumpmy force.
Pretreatment: Processes used to reduce, eliminale, or alter the nature of

wastewater pollutants from non-domestic sources before they are discharged
into publicly uwned treatment werks,

Prevention: Measures taken to muunnze Lhe release of wastes o the environs
ment :
Prevention of Significant Deterioration (PSDY: TT A program in which state
andfor federal pernvite are requued that are intended {o restrict ensssons o
new or moddivd ~onrces i places where aie quakity 15 aheady betrer than
reguited v meet promary and secondaey ambient an quahily standards,
Primary Diinking Waler Regulation: Appiics to public water sy - terms an
speahies a comtamunant level, w hich. in the judeement of the EPA Adminstra
ter, will have o adverse efteet on human health,

Primary Waste Treatment: First steps in wastewater treatment; sceeens and
sedimentation tanks are uscd to remove most materials that floats or wil
settie. Primary treatment results o the removal of about 30 percent o
carbonacvous brochemical axygen demand frum domestic sewage.

Process Weight: Total weight of all matertals. including fuel, used in 2
manufacturing process. It is used lo calculate the allowable particulate ermus
sion rate from the process. l
Proteins: Camnples nitragenous organic compounds of high molecular weigh
that contain ammno acids as therr basic unit and are essential for growth and
repair of animal bissue. Many proteins are enzymes.

Protoplast: A membrane-bound cell trom witich the outer ¢ell wall has bee
partwlly ur complelely remaved, The term often 15 applied to plant cells.
Public ¥ater System: A svstern that provides piped water for human con-
sumption to at least 15 service connerctions or regularly serves 25 individuals.
Publicly Owned Treatment Warks: A waste-treatment works owned by
stale, unil of local guvernment, or Indian tnbe, usually designed to trea
domestic wastewaters.

Pumping Station: Mechanical devices installed in sewer or water systems or
other liquid-carrying pipelines that move the liquids to a higher level.

Putrescible: Able to rot quickly encugh to cause odors and attract flies. l
Pyrolysis: Decomposition of a chemcal by extreme heat.

Quality Assurance/Quality Control: A system of procedures, checks, ::uditS.l
and corrective achons to ensure that ail EPA research designand performance,

environmental monitoring and sampling, and other technical and reporting
activities are of the highest achievable quaitty.

Quench Tank: A water-filled tank used to cuol incinerator residues or hol
materials during industnal processes.

R
RAD {Radiation Absorbed Dose): A unit of absorbed dose of radiation. Om'
RAD of absorbed duse 1s equal to .01 jouies per kilogram.

Radiation: Anv farm of encrgy propagated as ravs, waves, or streams of
energetic parbcles. The lerm is frequently used 1 relation to the emission o
rays from the nucleus of an atom.

Radiation Standards: Regulabions that set maximum exposure limits fo
protection of the public from radivactive matenals.

Radioactive Substances: Substances that emut radiation.

Radiobiology: The studv radiation effects un living things. .
Radio Frequency Radiation: (See Non-wmazing Radiation.)

Radignuclide: Radivactive viement characterized according to its atomic mass
and atomic number which an be man-made or naturally occurmng Radioso
topes can have a long life as sonl or water pollutants, and are befieved to have
potentially mutageine effects on the human boay.

Radius of Valnerable Zone: The mavimumn distance from the paint of release
of a hazardous substance m which the atrborne concentration coudd reach the
level of concern under speafied weather conditions,

Radon: A catorless nattratby occurnng, radisactive, inert gasveous uiemwntl
formed by radacthive decay of radiom atoms in <ol or rocks

Radon Decay Products: A term used to reter collectivedy o the mmediate
proacets of the vadon decay chanme These indlude 170-2185, Uh-214, Bi-214, and
Mo-214, which have an avetage combined hatf-life of about 30 mimutes.

)

Rasp: A machipe that gends wasle nto o manageable matenal and helps
prevent udor

Raw Sewage: Untreated wastewater.

g
g
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Reascnably Available Control Technology (RACTE The lowest emissions
limit that a particutar source is capable of mewting by the application of contenl
technology that is both reasonably available, as well as technolugically and
economically feasible. RACT is usually applied to existing to existing sources
in nonattainment areas and most cases is less stringent than new source
performance standards,

Receiving Waters: A river, lake. ocean, stream or other walercourse inle
which wastewater or treated eifluent is discharged.

Recharge: The process by which water is added to a zunc of saturation, usually
by percolation from the seil surface, ¢.g.. the recharge of an aquiler.

Recharge Area: A land area in which water reaches ta the zone of saturation
from surface infiltration, «.g., an area where rainwater soaks through the earth
to reach an aquifer.

Recombinant Bacteria: A tvpe of microorganism whase genetic makeup has
been altered by deliberate introduction of new genetic clements. The vifspring
of these altered bacteria aiso contain these new genetic clements,

Recombinant DMNA (rDNA): The new DNA that is formed by combining
pieces of DNA from different organisms or cells.

Recommended Maximum Contaminant Level (RMCLY: The maximum level
of a contaminant in drinking water at which no known or anticipated adverse
affect on human health would occur, and which inciudes an adequate margin
of safety. Recommunded levels are nonenforceable health goals. (See: max-
imum contaminant level.)

Reconstructed Source: An existing facility in which compunents are replaced
to such an extent that the fixed copital cost of the new components exceed 50
percent of the capital cost that would be required to construct a comparable
entirely new facility. New source performance stondards may be applied to
sources which are reconstructed after the praposal of the standard if it is
technologically and economically feasible to meet the standard.

Recard of Decision {(ROD): A public document that explains which cleanup
alternative(s) will be used at National Priorities List sites where, under CERC-
LA, Trust Funds pay for the cieanup.

Recycle/Reuse: The process of minimizing the generation of waste by recover-
ing usable products that might otherwise become waste. Examples are the
recycling of aluminum cans, wastepaper, and bottles.

Red Border: An EPA document that is undergoing final review before being
submitted for final management decision.

Red Tide: A proliferaticn of a marine plankton that is toxic and often fatal to
fish. This natural phenomenon may be stimulated by the addition of nutrients.
A tide can be calied red, green or brown, depending on the coloration of the
plankton.

Reentry Interval: The pericd of time immediately following the application of
a pesticide during which unprotected warkers shouid not enter a fieid.
Refuse: (See: solid waste.}

Refuse Reclamation: Conversion of solid waste into useful products, ¢.g.,

. composting organic wastes to make soil conditinners or separating aluminum

and other metais for meiting and recycling.

Regeneration: Manipulation of individual cells or masses of cells to cause
them to develop into whole plants.

Regional Response Team (RRT): Representatives of federal, local, and state
agencies who may assist in coordination of activities at the request of the
On-Scene Coordinator befare and during a Superfund response action.

Registrant: Any manufacturer or formulator who obtains registration for a
pesticide active ingredient or product,

Registration: Formal listing with EP'A of 2 new pustiride before 1t can be suld
or distributed in intra- or inter-state commerce. The product must be rep-
istered under the Federal Insecticide, Fungicide. and Rodentide Act. EPA is
responsible for registration (pre-market licensing) of pesticides on the basis of
data demonstrating that they will not cause unreasonable adverse ctfcets on

human health or the envirunment when used according to approved labwel
directions.

Registration Standards: Published revicws of all the data available on pesti-
cide active ingredients,

REM (Roentgen Equivalent Mank The unit of dose equivaient from wnizing
radiation to the human budy, used to measure the amount of radiation to
which a person or 2 part of a human has been expused.

" Remedial Action (RA): The actual construction or implementation phase of a

Superfund site cleanup that follows remedial design,

" Remedial Design: A phase of remudial actm that follows the remedid

investigation [casibility study and includes develuopment of engincenng
drawings and speaiications for a site deanup.
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Remediai Investigation: An in-depth study designed to gather the data neces-
sary to determine the nature and extent of coatammation at a Supeefund site:
establish critena for ceaming up the site; identify prelimanary siternabives for
remedial actions; and support the technical and cost anatvses of the alterna-
tives, The remedial investigation is usually done with the feambility study.
Tugether they are wsually referred to as the "RUFS™,

Remedial Project Manager (RPM): The EPA or state official responsible for
oversecing remedial action at a site,

Remedial Response: A long-terin action that stops or substantialiy reduces a
release or threat of a release of hazardous substances that i serious but not an
immediate threat to public health.

Remaoval Action: Shurt-term immediate actions taken to address releases of
hazardous substances that require expedited response. (See: cleanup.)

Reportable Quantity (RQ): The ywantity of a hazardous substance that
triggers repurts under CERCLA. I a substance is released in amounts excerd-
ing its RQ, the refease must be reported o the National Response Center. the
SERC, and commumty emerpency covrdinalors for areas likedy to be affected.

Reregistration: The recvaiuation and relicensing of existing pesticides origi-
nally registered prior o current scientific and regudatory standands, EPA
reregisters pesticides through its Registration Standards Program.

Reservoir: Any natural or artificial holding area used to store, regulate, or
conirol water,

Residual: Amount of a pullutant remaining in the enviranment after a natural
or technolugical process has taken place, e.g., the sludge remaining after
initial wastewater treatment. or particudates remaining o air after the air
passes through a scrubbing or process.

Resistance: Fur plants and animals, the ability to withstand poor environmen-
tal conditions and/dr attacks by chemicals or disease. The ability may be inborn
or deveivped.

Resource: A person, thing, or action neceded for living or to improve the
quality of life.

Response Action: A CERCLA-authurized action involving either a short-term
removal action or a long-term removal response that may include but is not
limited to: remuving hazardous materials from” a site to an EPA-approved
hazardous waste faciiity for treatment, containment, or destruction; contain-
ing the waste safely on-site; destroying or treating the waste on-site; and
identifying and removing the source of ground-water contamination and
halting further migration of contaminants. (See: cleanup.)

Resource Recovery: The process of obtaining matter or energy from materiais
formerly discarded. : -

Restoration: Measures taken ta return a site to pre-violation conditions.

Restricted Use: When a pesticide is registered. some or all of its uses may be
classified (under FIFRA regulations) for restricted use if the pesticide requires
special handling because of its toxicity. Restricted-use pesticides may be
applied only by trained, certified applicators or those under their direct
supervision.

Restriction Enzymes: Enzymes that recognize certain specific regions of along
DMNA molecule and then cut the DNA into smailer pieces.

Reverse Osmosis: A water treatment process used in small water systems bv
adding pressure to force water through a semi-permeable membrane. Reverse
asmesis removes most drinking water contaminants. Also used in wastewater
treatment, Large-scale reverse usmusis plants are now being developed.

Ribonucleic Acid IRNAE A molecule that carries the genctic message from
DNA o a cell's protein-producng mechamsms; similar to, but chemicaily
different trum, DINA.

Ringlemann Chart: A series of shaded illustrations used to measure the

opacity ot arr pollutin emissions. Fhe chart ranges from light grey through
black and is used o set and entorce emissions standards.

" Riparian Habitat: Areas adjaceat t rivers and streams that have a high

density, diversity, and productivity of plant and animal species relative to.
nearby uplands.

Riparian Rights: Fniitllement of a lamd owner 1o the water on or bardering his
property, inclicding the right to prevent diverswn or misuse of upstream
waters, CGenerally, 3 matter of state hiw

Risk Assessment: The gualitative and quantitative evaluation performed inon
effort to define the risk posed to human bealth andior the environment by the
presence or putental presence and. or use of specific pollutants,

Risk Commumication: The vxchanpe of information about health or enviren-
mental rishs hetween fish assessors, nsk managers, the gencral public, news
i, inteeest Rioups, vty



. Risk Management: The process of s valuatimg alterrati e regnlators and ven-
- regularars responses to vish and =l hmgy among them The sohos tiom PrOCES.
m.\rhﬂn]\ regutires the consaderanion ot hegal, coonem and ~oaal fators-

River Basin: The land area drained by a miver and s tnibularies

Rudenticide: A chemical ar agent used to destrov rats or pther rodent pests, or
to prevent them frum damaging food, crups. ete.

Rough Fish: Ihose fish, not prized for cating, such as gar and suchers, Most
are more tolerant of changing environmental conditions than game species,

Rubbish: Solid waste, excluding-food waste and ashes, from humes, in-
stitutions, and work-places.

Run-Qff: That part of precipitation, snow mclt orirngation water that rans off
_the land into streams or other surface-water. It can carry poilutants from the air
- and land into the receiving waters.
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Salinity: The degree of salt in water.

Salts: Minerals that water pecks up as it passes through the air, over and under
the ground, and ds it is used by households and industry,

Salt Water Intrusion: The invasion of fresh surface ur ground water by salt
water. If the salt water comes frum the vcean it may be called sea water
intrusion.

Salvage: The utilization of waste materials.

Sanitation: Control of physical factors in the human environment that could
harm development, health, or survival.

Sand Filters: Devices that remave some suspended solids from sewage. Air
and bacteria decompose additional wastes filtering through the sand so that
cleaner water drains from the bed.

Sanitary Landfill: (See: landfill, sanitary.)

Sanitary Sewers: Underground pipes that carry off only domestic or industrial
waste, not storm walter.

Sanitary Survey: Anon-site review of the water sources, facilities, equipment,
operation and maintenance of a public water system to evaluate the adequacy
of thase elements for producing and distributing safe drinking water.
Saturated Zone: A subsurface area in which all pores and cracks are filled with
water under pressure equal to or greater than that of the atmosphere.

Scrap: Materials discarded from manufacturing operations that may be suit-
able for reprocessing.

Screaning: Use of screens to remove coarse floating and suspended sulids

from sewage,

Scrubber: An air poliution device that uses a spray of water or reactantoradry
process to trap pollutants in emissions.

Secondary Drinking Water Regulations: Unenforceable regulations which
apply to public water systems and which specify the maximum contamination
levels which, in the judgement of EPA, are required to protect the public
welfare. These regulations apply to any contaminants that may adversely
affect the odor or appearance of such water and consequently may cause
people served by the system 10 disconnnue its use.

Secondary Treatmenk: The second step in most publicly owned waste treat-
ment systems in which bacteria consume the organic parts of the waste. 1t is
accamplished by bringing together waste, bacteria, and oxygen in tnckling
filters orin the activated siudge process. This treatment removes floating and
settieable solids and about 90 percent of the oxvgen.demanding substances
and suspended solids. Disinfection is the final stage of secondary treatment.
(See: primary. tertiary treatment.)

Secure Chemical: {See: landfills.)

Secure Maxirmum Contaminant Level: Maxmum permissibie level of a con-
taminant in water which is defivered to the free flowing outlet af the ulbmate
user of a water supply, the consumer, or of conlanunation resulting from
corrosion of piping and plumbing caused by waler gquality.

Sediments: Soil, sand. and minerals washed from land into water usually after
rain. They pile up in reservoirs. nvers and harburs, destroving fish nesting
areas and holes of water animais, and clouding the water <o that necded
sunlight might not reach aquatic planis. Careless farming, mining, and build-
ing activities will expase sediment matenals, allowing them to be washed olf
the land after rainfails.

Sedimentation: Letting solids scttle aut of wastewater by gravity during
wastewater treatment.

Sedimmentation Tanks: | [olding areas lur wastewater where Hoatig s astes
are skimmed off and settled salids are remoeved for disposal,

Selective Festicide: .\ chenocal dessaned to atfect onle cortamn ves of pests,
feavmy otter plante aad annmals neobarmed

Somi-Confined Aquifer: A aquder it s partialbe cosbioed by g seab Livergor
laversy of kes permcalatite through which recharge and discharge can oseur
Senescence: Term for the apng process Sometimes nved to deascnbe lakes or
other badivs of water i wdvanced slages of entrophcation.

Septic Tank: An underpgronnd storage tank for wastes trom homes havey no
sewer line to a treatment plant. The waste goes direetly from the home 1o the
tank, where the organic waste is decomposed by bactena and the cludgy
scttles to the bottum, The etfluent Mlows out at the tank inte the ground
thraugh drans; the sludge is pumped out pericdically,

Service Connector: The pipe that carries tap water Irom the public water main
to a building.

Settleable Solids: Material heavy enough to sink to the bottom of a wastewater
trentment tank.

Settling Chamber: A serics of screens placesd in the way of flue gases Lo show

the stream of air, thus heiping gravity 1o pull partictes vut of the emission inte
a coilection area.

Settling Tank: A holding area for wastewater, where heavier particles sink to
the bottem for removal and disposal.

Sewage: The waste and wastewater produced by residential and commeraat
establishments and discharged into sewers.

Sewﬁge Lagoon: {Sce: fagoon,)

Sewage Sludge: Sludge produced at a Publicly Owned Treatment Works, the
dispnsal of which is regulated under the Clean Water Act.

Sewer: A channel or conduit that carries wastewater and stormwater runoff
from the source to a treatment plant or receiving stream. Sanitary sewers carry
househuold, industnal, and commercial waste. Storm sewers carry runotf from
rain or snuw. Combined sewers are used for both purposes.

Sewerage: The entire system of sewage collection, treatment. and disposal.

Shotgun: Nun-scientific term for the process of breaking up the DNA derived
from an organism and then moving each separate and unidentified DNA
fragment into a bacterium,

Signal Words: The words used on a pesticide label—Danger, Wamning,
Caution—to indicate the level of toxicity of the chemicals.

Significant Deterioration: Pollution resulting from a new source in previcusly
“clean” areas. {See: prevention of significant deterjoration.y

Significant Municipal Facilities: Those publicly owned sewage treatment
plants that discharge a million gallons per day or more and are therefors
considered by states to have the potential for substantial effect on the quality of
receiving waters.

Significant Violations: Violations by point source dischargers of sufficient
magnitude and/or duration to be a regulatory prionty.

Silt: Fine particles of sand or rock that can be picked up by the air or water and
deposited as sediment, ‘

Silviculture: Management of forest land for timber. Sumetimes contributes to
water pollution, as in clear-cutting.

Sinking: Controlling cil spills by using an agent to trap the nil and sink it to the
bottum of the body of water where the agent and the oil are biodepraded.

Site Inspection: The collection of information from a Superfund site to de-
ternune the extent and sevenity of hazards posed by the site. [t follows and is
meore extensive than a preliminary assessment. The purpose is lo gather
information necessary o score the site, using the Hazard Ranking Svstemn, and
to determine if the sile presents an immediate threat that reguires prompt
removal action

Siting: The pracess of chousing a logation tor a facility.

Skimming: Using a machine lo remove oil or seum from the surface of the
water,

Slow Sand Filtration: Treatment process savalvang pazsage of raw water
through a bed of sand at low velouity which results in the subslantal remnoval
of chemical and biological contaminants,

Sludge: A semr-soiid residue from anv of a number of aie or water treatment
processes, Sludge van e o hazarduus waste.

Slutry: A watery mivture of insoiuble matter that results from some poilution
control technhpues.

Smelter: A Lility that mells o fuses ore, otten stk an accompanying chem-

ial change, o m_p.mm' the metal. Emissions ane hnown 1o cause pollution.
Simeltmg 15 the prikess involved,
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Smog: Air pollution asseaated with oxidants. (See: photochemical smog. )
Smoke: Particles suspended in air after incomplete combustion of matenals.
Saft Detergents: Cleaning agents that break down 1n nature.

Soft Water: Any water that is not “hard,” i.e., does not contain a significant
amount of dissolved minerais such as salts containing calcium or magnesium.

Soil Adsorption Field: A sub-surface area contaiming a trench or bed with
clean stones and a system of distnbution piping through which treated sewagy
may seep into the surrounding soil for further treatment and disposal.

Sail Conditioner: An organic material like humus or campuost that helps svil
absorb water, build a bacterial community, and distribute nutnents and
minerals.

Soil Gas: Gasevus elements and compounds that occur in the small spaces
between particles of the earth and soil. Such gases can move through or leave
the soil or rock, depending on changes in pressure.

Solder: A metailic compound used to seal the juints between pipes, Until
recently, most solder ocontained 50 percent lead.

Sole Source Aquifer: An aquifer that supplies 50 percent or more of the
drinking water of an area.

Selid Waste: Non-liquid., non-soluble materials ranging from municipal gar-
bage to industrial wastes that contain complex, and sometimes hazardous,
substances. Solid wastes also include sewage sludge, agricultural refuse,
demolition wastes, and mining residues. Technically, solid waste also refers to
liquids and gases in containers.

Salid Waste Disposal: The final placement of refuse that is not salvaged or
recycled.

Solid Waste Management: Supervised handling of waste materials from their
source through recovery processes to disposal.

Solidification and Stabilization: Removal of wastewater from a waste or
changing it chemically to make the waste less permeable and susceptible to
transport by water.

Salvent: Substance (usually liquid) capable of dissoiving or dispersing one or
mare other substances.

Seoot: Carbon dust formed by incomplete combustion.

Sorption: The action of soaking up or attracting substances. A process used in
many poilution control systems.

Special Review: Formerly known as Rebuttable Presumption Against Regis-
tration (RPAR), this is the regulatory process through which existing pesti-
cides suspected of posing unreasonable risks to human heaith, non-target
organisms. or the environment are referred for review by EPA. The review
requires an intensive risk/benefit analysis with opportunity for public com-
ment. I the risk of any use of a pestiaide is found to owlweigh sodial and
economic benefits, reguiatory actions—ranging from label revisions and use-
restriction to cancellation ot suspended registration—can be initiated.

Species: A reproductively isolated aggregate of interbreeding populations of °

organisms,

Spill Prevention Control and Countermeasures Plan (SPCC): Plan covering
the release of hazardous substances as defined in the Clean Water Act.

Sprawl: Unplanned development of open land,

Spoil: Dirt or rock that has been removed from its original location, destroving
the composition of the soil in the process, as with stnp-mining or dredging.

Stabilization: Conversion of the active argamc matter in studge into inert,
harmless material.

Stabilization Ponds: (See: lagoon.)

Stable Air: A mass of air that is not moving normaily, so that it holds rather
than disperses poilutants.

Stack: A chimney or smokestack: a verucal pipe that discharges used air.

Stack Effect: Used air, as in a chimney, that moves upward because it is
warmer than the surrounding atmosphere.

Stack Gas: (See: flue gas.)

Stagnation: Lack of motion in a mass of air or water, which tends to hald
pollutants,

Standards: Prescriptive norms which govern action and actuat limits on the
amount of pollutants or emissions produced. EI'A, under most of its responsi-
bilities, establishes minimum standards. States are allowed to be stricter.

State Emergency Response Commission (SERCE Commissiun apuinted by
each state governur accurding to the requirements of SARA Title 11, The
SERC's Jesignate emergency planning districts, appoint lucal CMUrEEnCY
planning commuittees, and supervise and courdinate their activities.,
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State Implementation Plans (SIM): EP"A-approved state plans for the extabbsh-
ment. regulation, and enforcement of arr pollution standards.

Stationary Source: A lixed. non-moving producer ul pollttion, maialy power
plants and other facilities using industrial combustiun processes.
Sterilization: 1. In pest control, the use of radiation and chemicals to damage
body cells needed for reproduction. 2. The destruction of all living organisms
in water or on the surface of varous materials. In contrast, disinfection 1s the
destruction of mest living organisms in water or on surfaces.

Storage: Temporary holding of waste pending treatment or dispesal. Stomge
methods include containers, tanks, waste piles, and surface impoundments.

Storm Sewer: A system of pipes (separate from snnil.*lrjr sewers) that carry
only water runoff from building and land surfaces.

Stratification: Separating into layers.

Stratosphere: The portion of the atmosphere that is 10-10-25 miles above the
earth’s surface.

Strip-Cropping: Crowing crops in a systematic arrangement of strips or bands
which serve as barriers to wind and water erosion,

Strip-Mining: A process that uses machines to scrape soil or rock away from
mineral deposits just under the earth's surface.

Suitur Dioxide 1502): A heavy, pungent, colortess, gaseous air pollutant
formed primarily by the combustion of fossil plants.

Sump: A pit or tank that catches liquid runoff for drainage or disposal,
Sump Pump: A mechanism for removing water or wastewater from a sump or
wet weil,

Superfund: The program operated under the legislative authority of CERCLA
and SARA that funds and carries out the EPA solid waste emergency and
long-terrh removal remedial activities, These activities include establishing the

‘Nationat Privrities List, investigating sites for inclusion on the list, determin-

ing their priority level on the list, and conducting andior supervising the
uitimateiy determined cleanup and other remedial actions.

Surface Impoundment: Treatment, starage, or disposal of liquid hazardous
wastes in ponds.

Surface Water: All water naturally open lo the atmosphere (rivers, lakes,
reservoirs, streams, impoundments, seas, estuanes, etc.) and all springs,
wells, or other collectors which are directly influenced by surface water,

Surfactant: A surface-active agent used in detergents to cause lathering, _

Surveillance System: A series of monitoning devices designed to determine
environmental quality,

Suspended Solids: Small particles of solid poilutants that float on the surface °
of, or are suspended in sewage or other liquids. They resist removal by
conventional means. (See: Total Suspended Solids.}

Suspension: The act of suspending the use of 2 pesticide when EPA deems it
necessary to do 50 in order to prevent an immnent hazard resulting from
continued use of the pesticide. An emergency suspension takes effect im-~
mediately; under an ordinary suspension a registrant can request a hearing
before the suspension goes into effect. Such a hearing process might take six
months.

Suspension Culture: Individual cells or small clumps of cells growing in a
liquid nutrient medium.

Swamp: A type of wetland that is dominated by woody vegetation and does
not accumuiate apprecinble peat deposits. Swamps may be fresh or salt water
and hdal vr non-tidal. (See: Wetlands. )

Synergism: The covperative interaction of two or more chemicals or other
phenomena producing a greater total effect than the sum of their individual
effects,

Synthetic Organic Chemicals (SOCs): Man-made organic chemicals. Some
SOCs are volatile, uthers tend to stay dissoived in water rather than evaporate
cut of it.

3ystemic Pesticide: A chemical that is taken up from the ground or absorbed
through the surface and carried through the system of the organism being
protected, making the organism toxic to pests,

T

Tailings: Residue of raw materials ur waste separated out during the process-
ing of crops or mineral ures

"TBT Paints (Trybutilink (See: organotins.)

Technology-Based Standards: Effluent limitations applicable to direct and
inddireet <sources which ane develuped onoa catveary-by-caiegory basis using
statutory factoes, ol mcluding w sterquality eitects




Teratogen: Substance that causes maiformation or senows deviaton from
nurmal development of embryos and fetuses,

Terracing: Diking. built along the contrur ot sloping agricullural land. that
helds runoflf and sediment to reduce erusion. ’

Tertiary Treatment: Advanced cleaning of wastewater that goes bevond the
secondary or biological stage. [t removes nutrients such as phocphorus and
nitrogen and most BOD and suspended solids.

Thermal Pollution: Discharge of heated water from imndusinal prucesses that
can affect the life processes of aguatic organisms.

Threshold Limit Value (TLV): Represents the air cottcentrations o chemical
substances to which it is believed that workers may be daily expused withaut
adverse effect.

Threshold Planning Quantity: A quantity designated for cach chemical on the
list of extremely hazardous substances that tnggers notification by facilities ter
the state emergency response commission that such facilities are subject to
emergency planming under SARA Title 111

Tidal Marsh: Low, flat marshlands traversed by channels and tidal hullow s
and subject to tidal inundation; normally, the only vegetativn present are
salt-tolerant bushes and grasses. (See: wellands.)

Tolerances: The permissible residue levels for pesticides in raw agricultural
produce and processed foods. Whenever a pesticide 1s repistered foruse on a
food or a feed crop, a tolerance {or exemption from the tulerance requiremenn
must be established, EPA establishes the tolerance levels, which are enforced
by the Food and Drug Administration and the Department of Apriculture.

Topography: The physical features of a surface area including relative eleva-
tions and the position of natural and man-made {eatures.

Total Suspended Solids (TSSh A measure of the suspended solids in
wastewater, effluent, or water bodies, determined by using tests for “total
suspended non-filterable solids.” (See: suspended solids.)

Toxic: Harmful to living organisms.

Toxic Pollutants: Matenais contaminating the environment that cause death,
disease, birth defects in organisms that ingest or absorb them. The quantities
and length of exposure necessary to cause these effects can vary widely,

‘Toxic Chemical Release Form: Informatian form reguired to be submitted by
facilities that manufacture, process, or use {in quantitics above a spucific
amount) chemicals listed under SARA Title 11L.

Toxic Cloud: Airborne mass of gases, vapors, fumes, or avrosols containing
toxic materials.

Toxic Substance: A chemical or mixture that may present an unrzasonable nsk
of injury to heaith or the environment.

Toxicant: A poisonous agent that kills or injures animal or plant life.

Toxicity: The degree of danger posed by a substance to animal or piant life.
(See: acute, chrunic toxicity.)

Toxicology: The science and study of poisons control.

Transformation: The prucess of placing new genes into a host cell, thereby
inducing the host cell to exhibit functions encoded by the DNA.

Transpiration: The process by which water vapor is lost to the atmosphere
from living plants. The term can also be appiied (o the quantity of water thus
dissipated.

Trash-to-Energy Plan: A plan for putting waste back ta work by burming trash
to produce energy.

Treatment, Storage, and Disposal Facility: Site where a hazardous substange
is treated, stored, or disposed. TSD facilities are regulated by EPA and states
under RCRA.

Trichlorgethylene TCE): A stable. low-boiling colorless liquid, tore by mbala-
tion. TCE is used as a solvent, metal degreasing agent, and in other mdustral
applications.

Trickling Filter: A conrse, bivlogicat treatment svstem in which wastewater s
trickled over a bed of stones or uther matenial covered with bacterial growth
The bacteria break down the

Trihalomethane (THM): One uf a family of organic compoands, manus! as
derivatives of methane, THM's are generally the by-product trom chlormation
of drinking water that contains organic matenat.

Troposphere: The tower atmosphere. the portion of the atmosphere butw ven
seven and ten miles from the Earth's surface where clonds are formed.

Trust Fund (CERCLA: A fund set up under the Comprehensive Envirenmen-
tal Response, Compensation and Liability Act (CERCLA) to help pay for

cleanup of hazardous waste sites and for legal achon ta force those responuible
for the sites to clean them up.

Tundra: L tvpe of coosestem dominated by hehens, mosses, grasees. and
wrody plants. Tundea is foond at bigh lantudes (arctic tundras and hish
altituedes (nlp:l‘lt" turnkra), Arctic tundra is underam l\_\' permatrest anc s
urually very wet. (Sewt wetlands )

Turbidimetenr: A device that measures the amount of suspended solids ina
ligquid.

Turbidity: 1. Haziness in air caused by (he presence of particles and pohiut-
ants. 2. A simular coudy comdition i water due to suspended <ilt ar organic
malter.

U

Ultra Clean Coal (UCC)K Cual that bas buen washed. ground into fine parti-
cles. then chemicaffy treated ta remove sulfur, ash, sificone, ard other sub-
stanves; usually briguetted and coated with a scalant made from coal

Ultraviolet Rays: Radmtum trom the sun that can be useful or potentially
harmtul. UV rays from one part oi the spectram enrhance plant fife and are
usieful in <ome medical and dental procedures; UV ravs from other parts of the
spectrum to which humans are exposed (e.g., while getting a sun tan) can
cause skin cancer or uther tissue damage. The ozone laver in the atmosphere
provides a protective shield that limits the amount of ultraviclet ravs that reach
the Earth's surtace, '

Underground Injection Contral {UICk The prograns under the Safe Drinking
Water Act that regulates the use ot wells 1 pump Huids into the ground.

Underground Soucrces of Drinking Water: As defined in the UIC program,
this terms refers to aquifurs that arc currently being used as a souwrce of
drinking water, and thuse that are capable of supplving a public water system.
They have a total dissalved sulids content uf 10,000 milligrams per liter or less,
and are not “exempted aqunfers.” (See: exempted aquifer.)

Underground Storage Tank: A lank located all or partially under ground that
is designed to hold gasoline or other petroleum products ar chemical solu-
tions. g
Unsaturated Zone: The area above the water table where the soil pores are not
fuily saturated, although some water may be present.

Uranium: A radicactive heavy metal element used in nuclear reacturs and the
production of nuctear weapons. Term refers usually to U-238, the most abun-
dant rdium isatope, although o small percentage of naturally-oceurring ura-
nivm is U-235,

Urban RunefE: Sturmwater from ity steeets and adjacent domestic or com-
mercral propertics that may carry pollulants of vanous kinds into Hw sewer
systems and/or recening waters.

\'

Vaccine: Dead or partial or mudified antigen used to induce immunity to
certain infectious discases.

Vapor: The gaseous phase of substances that are liquid or selid at atmospheric
temperature and pressure, eop., steam.

Vapor Capture System: Any combination of hoods and ventilation system that
captures or contans urganic vapors in order that they may be directed to an
abatement or recovery device.

Vapor Dispersion: The movement of vapur clouds in air due to wind, gravity
spreading, and mixing,

Vapor Plumes: Flue gases that are visibhe because thev contain water droplets.
Vaporization: The chanpe of a substance from a liquid to a gas.

Variance: Covernment pornnssion for a delay oe exceptuon mn the application
of a grven law, ordinance, ve regulabion.

Vectoe: 1. An orgarsm often an inseet or rodent that carrses disease. 2. An
abject that is used Lo traresport genes mite a bost cell (vectoes can be plasmids,
wviruses, or other bactena), A gene s placed snothe vector; the vector then
“infesls” the bacterium.

VentilationiSuction: 1he act ot adanthing fresh air inte a space in order to
replace stale or contaminated arr, aghivved by blowmy air into the space.
Simularly, suction represents the admission of fresh air into an intenor space
by lowering the pressure vutsicle of the space, thereby drawing the con-
tamanated arr ot and.

Vinyl Chlaride: A chemical cormpuound, used in producing some plasiics, tat
is bielieved to be carcogeme.

Virus: The smallest forin of micreorganicms capable of causing disease,
Vuolatile: Descnption of any cubstance thal evaporates readily.
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Volatile Organi¢ Compound (VOO Any orpanic compound which partici-
pates in atmospheric photochemical reachons except fur thase designated by
the EPA Admunistrator as having neghgibie photochemecal reactivity.

Volatile Synthetic Organic Chemicals: Chemicals that tend to volatilize or
evaporate from water.

Vulnerability Analysis: Assessment of elements in the community that are
susceptible to damage should a release of hazardous matenals occur.

Vulnerable Zone: An area over which the airborne concenteation of a chem-
ical involved in an accidental release could reach the level uf concern.

w

Waste: 1. Unwanted maternals leit over from a manufacturing process. 2.
Refuse from places of human or animal habitation.

Waste Load Allocation: The maximum load of pollutants cach discharger of
waste is allowed o release into a particular waterway. Discharge Fmits are
usuaily required for each specific water quality cnterion being, or expected 1o
be. violated.

Waste Treatment Stream: The continuous movement of waste from generator
to treater and disposer.

Waste Treatment Plant: A facility containing a series of tanks, screens, filters
and other processes by which poilutants are removed from water.

Wastewater: The spent or used water from individual homes, a community, a
farm, or an industry that contains dissolved or suspended matter.

Wastewater Operations and Maintenance: Actions taken after construction to
assure that facilities constructed to treat wastewater will be properiy operated,
maintained, and managed to achieve efficiency levels and prescribed effluent
levels in an optimum manner.

Water Pollution: The presence in water of enough harmfui or objectionable
material to damage the water's guality.,

Water Quality Criteria: Specific levels of water quality which, if reached, are
expected to render a body of water suitable for its designated use. The criteria
are based on specific levels of poilutants that would make the water harmful if
used for drinking, swimming, farming, fish production, or industral proc-
esses.

Water Quaiity Standards: State-adopted and EPA-approved ambient stan-
dards for water bodies, The standards cover the use of the water body and the
water quality criteria which must be met to protect the designated use or uses.

L)
o

Watershed: The land area that drains into a stream.

Water Supplier: A person who owns or operates a public water svsten,
Water Supply System: The collection, treatment, storage, and distribution of
potable water from source to consumer.

Water Solubility: The maximum concentration of a chemical compound
which can result when it is dissolved in water. [ a substance 1s water soluble it
can very readily disperse through the environment.

Water Table: The level of ground water.

Well: A bored, drilled, or driven shaft, or a dug hole, whose depth is greater
than the largest surface dimension and whose purpuse is to reach under-
ground water supplies or vil. or to store or bury fuids below ground.

Well Injection: The subsurface emplacement of fluids in a well,

Well Monitoring: The measuremuent, by onesite instrumenis or laboratory
methoads, of the quality of water in a woll,

Well Plug: A watertipht and gastight seal installed in 2 bore hole or well to
prevent movement of fluids.

‘Wetlands: An area that is repulardy saturated by surface or ground water and

subsequently is characterized by a prevalence uf vogetation that is adapted for
life in saturated suil conditions. Examples include: swamps, bogs, fens,
marshes, and estuaries,

Wildlife Refuge: An aren designated for the protection of wild animals. within
which hunting and fishing are erther prohibited or strictly controlled,
Wood-Bumning Stove Poltution: Air pollution caused by emissions of particu-
late matter, carbun monoxide, total suspended particulates, and poivcyclic
organic matter from wood-burning stoves.

Working Level (WL A unit of measure for documenting exposure to radon
decay products. One working level is equal to approximately 200 picocuries
per liter.

Working Level Month (WLM¥ A unit of measure used to determine cumula-
tive exposure to radon.

XY Z

Xenobiotic: Term for non-naturally occurring man-made substances found in
the environment (i.e., synthetic material solvents, piastics.).

Zooplankton: Tiny aquatic animals eaten by fish.
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TITLE II—-NORTH CASCADES NATIONAL
PARK SERVICE COMPLEX WILDERNESS

3EC. 201. DESIGNATION.

(a) WiLoERNZss,—In furtherance of the purposes of the Wilderness

-Act (16 U.S.C. 1131 et seq.; 78 Stat. 890), certain lands in the North

Cascades National Puf,qﬂau Lake National Recreation Ares, and
Lake Chelan National Recreation Area, Washington, which—

(1) comprise approximately gix hundred and thirty-four thou-
sand aix hundred and fourteen acres of wilderness, and approxi-
mately five thousand two hundred and twenty-six acres of
potential wilderness additions, and

(2) are depicted on a map entitled “Wilderness Boun ;
North Cascades National Park Service Corsnhplex, Washington”,
numbered 168—60-186 and dated A 1988,

are hereby designated as wilderness and therefore as components of
the National Wilderness Preservation System. Such landas shall be
xnown as the Stephen Mather Wilderness.

SEC, 202 HYDROELECTRIC PROJECTS.

Section 505 of the Act of Cctober 2, 1968 (82 Stat, 930; 16 U.S.C.
90d—{) is amended as follows: strike "in the recreation areas”, and
insert in lieu thereof “in the lands and waters within the Skagit
River Hydroelectric Project, Federal Ene and Regulatorz
Commission Project 553, including the pmpoae%apper Creek, Hi

, and Thunder Creek elements of the Project; and the
Newhalem Project, Federal Energy and tory Commission
Project 2705, within the Ross Lake National tion Area; the
lands and waters within the Lake Chelan Prvject, Federal Ene
and Regulatory Commission Project 637; the Company Creek sm
hydroelectric project at Stehekin within the Lake Chelan National
Recreation Area; and existing hydrologic monitoring stations nec-
;:aazfy"for the proper operation of the hydroelectric projects listed

rein”.

8EC. 203. LAND ACQUISITION FOR ADMINISTRATIVE FACILITIES.

Section 301(a) of the Act of October 2, 1968 (82 Stat. 927; 16 U.S.C.
90b) is hereby amended to add a new subsection as follows:

“() The tary is hereby authorized to acquire, with the
consent of the owner, lands outxide of the authorized boundaries of
North Cascades National Park Service Complex for the purpose of

102 STAT. 3963
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construction and operation of a backcountry information center not
to exceed five acres. The Secretary of the Interior is further au-
thorized to acquire with the consent of the owner, lands for the
construction of a headquarters and administrative site or sites, for
the North Cascades National Park, Ross Lake National Recreation
Area, and Lake Chelan National Recreation Area not to exceed ten
acres. The lands so acquired ahall be managed as part of the park.”.

SEC. 204. AUTHORIZATION OF APPROPRIATIONS.

There are hereby authorized to be appropriated to the Secretary
of the Interior such sums as may be necessary to complete the land
acquisitions authorized pursuant to section 203 of this Act.

SEC. 205. RENEWABLE NATURAL RESOURCE USE IN RECREATION AREAS.

Section 302a) of the Act of October 2, 1968 (82 Stat. 928; 16 U.S.C.
90c-1) is hereby amended to read as follows:

“The Secretary shall administer the recreation areas in a manner
which in his judgment will best provide for (1) public outdoor
recreation benefits and (2) conservation of acenic, acientific, historic,
and other values contributing to public enjoyment. Within that
portion of the Lake Chelan National Recreation Area which is not
designated as wilderness, such management, utilization, and dis-
posal of renewable natural resources and the continuation of exist-
ing uses and developments as will promote, or are compatible with,
or do not significantly impair public recreation and coneervation of
the scenic, scientific, historic, or other values contributing to public
enjoyment, are authorized. In administering the recreation areas,
the Secretary may utilize such statutory authorities pertaining to
the administration of the national park system, and such statutory
authorities ctherwise available to him for the conservation and
management of natural resources as he deems appropriate for
recreation and preservation purposes and for rescurce development
compatible therewith. Within the Rosa Lake National Recreation
Area the removal and dispcsal of trees within power line rights-of-
way are authorized as necessary to protect transmission lines,
towers, and equipment;”’: Provided, That to the extent practicable,
such removal and disposal of trees shall be conducted in such a
manner as {0 protect scenic viewsheds.”.

SEC. 206, MINERAL RESOURCE USE IN RECREATION AREAS.

Section 402(b) of the Act of October 2, 1968 (82 Stat. 928; 16 U.S.C.
20c-1b}is hereby amended to read as follows:

“The lands within the recreation areas, subject to valid existing
rights, are hereby withdrawn from all forms of appropriation or
disposal under the public land laws, including location, entry, and
patent under the United States mining laws, and disposition under
the United States mineral leasing laws: Provided, however, That
within that portion of the Lake Chelan National Recreation Area
which is not designated as wilderness, sand, rock and gravel may be
made available for sale to the residents of Stehekin for local use so
fong as such sale and disposal does not have significant adverse
eifects on the administration of the Lake Chelan National Recre-
ation Area."”.

102 STAT. 3964



APPENDIX G

PROXIMITY TO OVERHEAD POWER LINES

(WAC 296-24-960)




WAC 296-24-960" Proximity to overhead power
lines. (1) General requirements — high voitage lines.

(2) Minimum clearance.

{i) No work shall be performed, no material shall be
piled, stored or otherwise handled, no scaffolding, com-
mercial signs, or structures shali be ¢rected or disman-
tled, nor any tools, machinery or equipment operated
within the specified minimum distances from any ener-
gized high voitage elcctrical conductor capabie of ener-
gizing the materizl or equipment; except where the
clectrical distribution and transmission lines have been
deenergized and visibly grounded at point of work, or
wherc insulating barriers not a part of or an altachment
to the equipment have been erected, to prevent physical
contact with the lincs, equipment shall be operated
proaimate to, under, over, by, or ncar poweriines only in
accordance with the following:

(i1} For lines rated 50 kv. or below, minimum clear-
ance between the lines and any part of the equipment or
load shall be 10 feet.

(iii) For lines rated over 50 kv. minimum, clearance
between the lines and any part of the equipment or load
shall be 10 feet pilus 0.4 inch for each 1 kv. over 50 kv,,
or twice the length of the line insulator but never less
than 10 fect.

(b) Qverhead electric lines. Where overhead electric
conductors are encountered in proximity to a work area,
the employer shall be responsible for:

(i) Ascertaining the voltage and minimum clearance
distancs required, and

(ii) Maintaining the minimum clearance distance, and

(iii) Ensuring that the requirements of subscction (1)
of this scction are complied with.

(c) Not covered: Empioyees working under chapters
296-32 and 29645 WAC.

(2) Low voltage lines. When work is being carried out
in proximity to energized electrical service conducicrs
aperating at 730 volts or less, such work shall' be per-
formed in 2 manner to prevent contact by any worker
with the energized conductors.

[Statutory Authoritv: RCW 49.17.240 and 49.17.050. 82-13~J45 {Or-
der 82-22), § 296-24-960, filed 6/11/82: 32-02-003 *Order 31-31),
§ 206-24-960, filed 12/24/81.]
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Clearances to Other Objects

[Statutory Authority: RCW 49.17.040 and 49.17.050. B6-16-007 (Or-
der 86-26), § 296-—44-21221, filed 7/25/86.]
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WAC 296-44-21230 Vertical clearance of wires,
conductors, cables, and live parts of equipment above
ground, rails, or water. The vertical clearance of all
wires, conductors, cables, and live parts of equipment
above ground in generally accessible places, or above the
top of the rails or water, shall not be less than the
following:

{1) Basic clearances for wires, conductors, and cables,
The clearances in Table 212-1 apply under the fol'owing
conditions:

{a) Conductor temperature of 60°F, no wind, with fi-
nal unloaded sag in the wire, conductors, or cables, or
with initial unloaded sag in cases where these facilities
are maintained approximately at initial unloaded sags.

(b) Span lengths not greater than the following:

Span Lengths

Loading District * (feet)
Heavy 175
Medium '250
Light 350 ’

One hundred fifty feet in heavy-loading district and two hun-
dred twenty-five feet in medium-loading district for three-
stand conductors, cach wire of which is 0.09 inches or jess in
diameter.

Table 212-1 Minimum Vertical Clearance of Wires, Conductors, and Cables Above Ground, Rails, or Water
(Voltages are phase to ground for effectively grounded circuits and those other circuits where all ground faults are
cleared by promptly deenergizing the faulted section, both initially and following subsequent breaker operations. See

the definition section for voltages of other systems.)

Communication
conductors and
cables, guys,
messengers, surge
pratection wires,
neutral conductors
meeting WAC
296—44-21209 (5)(a).

Trolley and
clectrified
raiiroad contact

supply cables Open supply conductors and
meeting WAC line conductors associated span
296—44-21209 (3)(a) of 0 10 750 V Open supply or messcnger
Nature of and supply cables and supply cables line conductors wires
Surface under- of 0 to 750 V meeting over 750 V meeting 750 Vv 0 to 750 V to
neath wires, WAC 296-44-21209 (3)@:] WAC 296-44-21209 (3)(b) 10 22 to 750 V S0 kV
conductors, or 296-44-2120% (3)(c) ! or 296-44-21209 (3)(c) 22 kv 50 kv to ground to ground
or cables (f1) (fv (i) (i (ft) (ft)
Where wires, conductors, or cables cross over or overhang

1. Track rails of railroads

(except electrified railroads

using over—head trolley

conductors) 14 3 By 7 328 29 ‘2 22

2. Roads, streets, alleys;

nonresidential driveways,

parking lots, and other

areas subject to truck

traffic * % L B 18 20 21 *18 20

3. Residential driveways;

commercial areas not subject

to truck traffic M3 ™3 20 2 ‘I8 520

[Title 296 WAC—p 942)
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4. Other land traversed by
vehicles such as cultivated,
grazing, forest, orchard, etc.

5. Spaces or ways accessible

. 7
to pedestrians only ' s

6. Walter arcas not suitable for
sailboating or where

sailboating is prohibited '? 15

7. Water arcas smtable for
sailboating including lakes,
ponds, reservoirs, tidal
waters, rivers, streams, and
canals with an unobstructed
surface area of: 17 18 1°

i8
26
32
38

(a) Less than 20 acres
(b) 20 to 200 acres
{c} 200 to 2000 acres
(d) Over 2000 acres

8. Public or private land
and water areas posted {or

rigging or launching sa:lboats served by the launching site

18
26
32
3g

Clearance above ground shall be 5 ft greater
than in 7 above, for the type of water areas

296-44-212:'

oc

20
28

21
29

!

41

Where wires, conductors, or cables run along and within the limits of
highways or other road rights—of-way but do not overhang the roadway

9. Roads, streets, or
alleys

10. Roads in rural districts
where it is unlikely that
vehicies will be crossing

under the line I

15

- O s s e .

o8
[
(=]

" 20

[
b
o

S8

Where subways, tunnels, or bridges require it, less clears zs
above ground or rails than required by Table 232-1 ma ¢
used locaily. The trolley and clectrified railroad contact con-
ductor should be graded very gradually from the regular con-
struction down to the reduced elevation.

For wire, conductors, or cables crossing over mine, logging, and
similar railways which handle oniy cars lower than standard
freight cars, the clearance may be reduced by an amount equal
to the difference in height between the highest loaded car han-
dled and twenty feet, but the clearances shall not be reduced
below that required for street crossings.

These clearances may be reduced to twenty—five feect where
paralleled by trolley—contact conductor on the same street or
highway.

In communities where twenty—one feet has been established,
this clezrance may be continued if carcfully maiatained. The
clevation of the contact conductor should be the same in the
crossing and next adjacent spans. (See WAC 296-44-31792
{4)(b) for conditions which musi be met where uniform height
abave rail is impractical.)

In communities where sixteen feet has been established for trol-
ley and electrified railroad contact conductors 0 to 750 V to
ground, or cighteen feet for trolley and electrified railroad con-
tact conductors exceeding 750 V, or where local conditions
make il impractical 1o obtam the clearance given in the tablc,
these reduced clearances may be used if carefully maintained.
If a communication service drop or a guy which is effectively
grounded or 15 insulated against the highest voliage to which it
Is exposed, up 10 8.7 kV, crosses residential strects and roads,
the clearance may be reduced 10 sixteen feet at the side of the
traveled way provided the clearance at the center of the traveled
way is at least cightcen fcct. This reduction in clearance does
not apply to arterial sireets and highways which are primarily
tor through traffic, usually on a continuous route.

(1984 Ed.)

This clearance may be reduced to the following values:

fee

(a) For insulated communication conductors
and communication cables 8

{b) Far conductors of other communication cir-
cuits 10
(c) For guys 8

(d) For supply cables meeting WAC 29644
21209 (3)a).

—_
[=]

Il O D N = =N

This clearance may be reduced to the following vaiues:

(a) Twelve feet for suppiy conductors limited to
300 V to ground

(b} Ten feet for drip loops of service drap con-
ductors limited to 150 V to ground and
meeting WAC 296—44-21209 (3)(b) or {c)
and the portion of the associated service
drop span located within fifteen feet of the
service entrance to buildings.

vehicular traffic is not normally encountered or not reasonably
anticipated.

Where a supply or communication line along a road is Jocated
relative to fences, ditches, embankments, e¢ic., so that the
ground under the linc would not be expected to be traveled ex-
cept by pedestrians, this clearance may be reduced to the fol-
lowing values:

Spaces and ways accessible to pedestrians only are arcas whert‘.'

feet
{a) Insulated communication conductor and
communication cables
(b) Conductors of other communication circuits
(c) Supply cables of any voltage mecting WAC
296—44-21209 {3){a) and supply cables
limited to 15¢ V to ground meeting WAC
296-44-21209 (3){b) or (c)

R
10

IOl

[Title 296 WAC—p 943]
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Title 296 WAC:

{d} Supply conductors limited to 3G0 V to
ground . 12
{c) Guys. 8

No clearance from ground is required for anchor guys not
crossing track rails, strects, driveways, roads, or pathways.

This clearance may be reduced to thirteen feet for cammunica-
tion conductors,

Where this construction crosses over or runs along alleys, drive-
ways, or parking lots, this clearance may be reduced to fifteen
feet for spans limited to one hundred fifty feet.

Where supply circuits of 600 V or less, with transmitted power
of 5000 W or less, are run alony fenced (or otherwise guarded)
private rights—of-way in accordance with the provisions speci-
fied in WAC 296—44-19409 (2)(b) this clearance may be re-
duced to ten feet.

The value may be reduced to twenty—five feet for guys, for ca-
bles carried on messengers, and {or supply cables meeting WAC
296—44-21209 (3){a). This value may be reduced to twenty—five
feet for conduciors effectively grounded throughout their length
and associated with supply circuits of 0 to 22 kV, only if such
conductors are stranded, are of corrosion-resistant material, and
conform 10 the strength and tension requirements for messen-
gers given in WAC 296-44-27321(9).

Adjacent to tunnels and overhcad bridges which restrict the
height of loaded rail cars to less than twenty fect, these clear-
ances may be reduced by the difference between the highest
loaded rail car handled and twenty feet, if mutually agreed to
by the parties at interest.

For controlled impoundments, the surface area and correspond-
ing clearances shall be based upon the design high water level.

For other waters, the surface arez shall be that enclosed by its
annual high water mark, and clearances shall be based on the

normal flood fevel. The clearance over rivers, streams, and ca-

nals shall be based upon the largest surface arca of any one mile

long segment which includes the crossing. The clearance over 2

canal, river, or stream normally used to provide access for sail-

boats to a larger body of water shall be the same as that re-

quired for the larger body of water.

Where an overwalter obstruction restricts vessel height to less

than the following:

For a surface arca A reference vessel height

in acres of in feet of
less than 20 16
20 to 200 24
200 10 2000 0
over 2000 36

[Title 296 WAC—p 944|
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the required clearance may be reduced by the difference be-
tween the reference vessel height given above and the overwater
obstruction height, except that the reduced clearance shall nat
be less than that required for the surface arca on the line
crossing side of the obstruction.
Where the United States Army Corps of Engineers. or the
state, or a surrogate thereol has iasucd a crossing permit, clear-
ances of that permit shall govern.
See WAC 296—44-21253(8) for the required horizontal and di-
agonal clearances to rail cars.
These clearances do not allow for the future road resurfacing.
For the purpose of this rule, trucks arc defined as any vehicle
exceeding cight feet in height. Areas not subject 1o Lruck traffic
are areas where truck traffic is not narmally encountered or nat
reasonably anticipated.
For communications cables supported on a messenger, and with
span lengths not exceeding one hundred fifty feet, the clearance
may be reduced 1o seventeen feet above or along local streets or
roads. This reduction does not apply for arterial sireets or high-
ways which are primarily for through traffic, usually on a con-
tinuous route.
This clearance may be reduced to ten feet for communication
conductors and cables, guys, messengers and supply cables
meeting WAC 296-44-21209 (3)(a).
Communication cables supported on a steel messenger may
have a 60°F clcarance of fificen feet where span lengths do not
exceed one hundred fifty feet and poles are back of curbs or
other deterrents to vehicular traffic.

(2) Additional clearances for wires, conductors and

cables. Greater clearances than specified in Table 212-1,
{subsection (1) of this section) shall be provided where
required by (a) and (b} of this subsection. Increases are
cumulative where more than one apply.

Note i: Additional ¢learances are not required for guys.

Note 2: Addilional clearances are not required for communication

cables supporied on messengers and communication wires
which do not overhang the traveled way, but run aleng and
within the limits of public highways or other public rights—
of-way for traffic.

(1986 Ed.}
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Minimua Vertical Cleorances Above Woter
{(Re: Table 212-1])
clearances for lines over 50 kV shalli be based on the
maximum operating voltage.

(a) Voltages exceeding 50 kilovoits.

(i} For voltages between 50 and 470 kilovolts, the
clearance specified in Table 212-1, (subsection (1) of
this section) shall be increased at the rate of 0.4 in per
kilovolt in excess of 50 kilovolts. For voltages exceeding
470 kV, the clearance shall be determined by the alter-
hate method given by subsection (4) of this section. All

(1986 Eg )

Note:

For voltages excecding 98 kV alternating current 1o ground or
139 kV direct current to ground, clearances less than those re-
quired above are permitied for systems with known maximum
switching surge factors (sec subsection {4) of this section).

[Title 296 WAC—n 9451
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(ii) The additional clearance for voltages exceeding 50
kV specified in (a)(i) of this subsection shall be in-
creased three percent for each one thousand feet in ex-
cess of thirty—three hundred feet (1000 m) above mean
sea level.

(ii1) For voltages exceeding 98 kV alternating current
to ground, or 139 kV direct current to ground, either the
clearances shall be increased or the electric field, or the
effects thereof, shall be reduced by other means, as re-
quired, to limit the currcnt due to electrostatic effects to
5.0 milliamperes, rms, if the largest anticipated truck,
vehicle, or equipment under the line were shortcircuited
to ground. For this determination, the conductors shall
be at a final unloaded sag at 120°F.

(b} Sag increase.

{i) No additional clearance is required for trolley and
electrified railroad contact conductors.

(ii) No additional clearance is required where span
lengths are less than those listed in subsection (1)(b) of
this section, and the maximum conductor temperature
for which the supply line is designed to operate is 120°F
or less.

(iit) Where supply lines are designed to operate at or
below a conductor temperature of 120°F and spans are
longer than specified in subsection (1)(b) of this section,
the minimum clearance at midspan shall be increased by
the following amounts.

(A) General.

For spans exceeding the limits specified in WAC 296-
44-21230 (1)(b), the clearance specified in Table 212-!
shall be increased by 0.1 foot for each ten feet of the
excess of span length over such limits. See (b)(iii)(C) of
this subsection.

{B) Railroad crossings. _

For spans exceeding the limits specified in subsection
{1)(b) of this section, the clearance specified in Table
212-1 shall be increased by the following amounts for
each ten feet by which the crossing span length exceeds
such limits. See (b)(iii)(C) of this subsection.

Amount of increase

per 10 f=et
Large "Small
conductors conductors
Loading district (f) (fuy
Heavy and medium 0.15 0.30
Light 0.10 Q15

A small conducior is a conductor having an overall diameter of
metallic material ¢cqual to or less than the following valucs:

Qutside diameter
of conducior
Solid Siranded

Matenal (inches)  (inches)
All copper 0.160 0.250
Other than alt 0.250 0.275
copper
(C) Limits.

The maximum additional clearance need not cxceed
the arithmetic difference between final unloaded sag at a

{Title 296 WAC—p 946]
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conductor temperature of 60°F (15°C), no wind, and fi-

_nal sag at the following conductor temperature and con-
dition, whichever difference is greater, computed for the
crossing span.

(1) 32°F no wind, with radial thickness of ice, if any,
specified in WAC 296-44-26309(2) for the loading dis-
trict concerned.

(I1) 120°F (50°C), no wind.

(iv) Where supply lines are designed to operate at
conductor temperature above 120°F regardless of span
length, the minimum clearance at midspan specificd in
subsections (1) and (2)(a) of this section shall be in-
creased by the difference between final unlcaded sag at
a conductor temperature of 60°F no wind, and final sag
at the following conductor temperaturc and condition,
whichever difference is greater, computed for the cross-
ing span.

(A) 32°F no wind, with radial thickness of ice, if any,
specified in WAC 296—44-26309(2) for the loading dis-
trict concerned.

(B) The maximum conductor temperature for which
the supply linc is designed to operate, with no horizontal
displacement.

Note: The phase and neutral conductors of a supply line should be
considered separately when determining the sag increases of
cach due to temperature rise.

(v) Where minimum clearance is not at midspan, the
additional clearances specified in (b)(1ii) and (iv) of this
subsection may be reduced by multiplying by the fol-
lowing factors:

Distance from necarer support
of crossing span to point of
crossing in percentage of

crossing span length Factors'

5 0.19
10 0.36
15 0.51
2C 0.64
25 0.75
30 0.84
3s 0.91
40 0.96
45 0.99

50 1.00

! Interpolate for intermediate valucs

In appiying this rule, the "point of crussing”™ 15 the location under the
canductors of any topographical feature which is the determinant of
the clearance.

(3) Clearance to live parts of cquipment mounted on
structures.

(a} Basic clearances. The vertical clearance above
ground for unguarded live parts such as potheads, trans-
former bushings, surge arresters, and short lengths of
supply conductors connected ihercto, which are not sub-
ject to variation in sag, shall be as shown in Table 212-
2.

(1946 Ed)
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Table 212-2. Minimum Vertical Clearance of Rigid
Live Parts Above Ground
(Voltages arc phase to ground for effectively grounded
circuits and those other circuits where all ground faults
are cleared by promptly de-encrgizing the {aulted sec-
tion, both initially and following subsequent breaker op-
srations. Sce the definition section for voltages of other

systems.)

0w 750 V o 22 o
750 ¥ 22 kV SO kV

Nature of surface below live parts

. Wherelive parts overhang:

a. Roads, sircets, alieys;

nonresidential driveways;

parking lots and other areas

subgect to truck traffic A 16 i8 i9
b. Residential driveways;

commercial areas not

subject to truck traffic *® 13 13 19
c. Other land traversed by

vehicles such as cultivated

land, grazing land,

forest, archard, etc. io . 18 19
d. Spaces and ways accessible
to pedesirians only. fAAs 13 14

Where hve parts are along and
within the limits ‘of highways or
other road rights—of-way but
do not overhang the roadway:
a. Roads. streets, and alleys is 8 19
b. Roads in rural districis
where 1t s unlikely that
vehicles will be crossing
under the line. 13 16 17

L

! This clearance may be reduced to the following values:

(a) Live parts limited to 300 V to ground 12
(b) Live parts limited 1o 150 V (o ground and
drip loops of service drop conductors lim-
ited to 150 V 10 ground and mecting WAC
296-44-21209 (3)(b) or (c). 10

Where a supply line along a road is limited 10 300 V to ground
and is located relative to fences, ditches, embankm :nts, etc., so
that the ground under the line would not be exj:cted to be
traveled except by pedestrians, this clearance may be reduced to
twelve feet,

} Where supply circuits of 600 V or less, with transmitted power
of 5000 W or less, are run along fenced (or otherwise guarded)
private rights-of-way in accordance with the provisions speci-
fied in WAC 296-44-19409 (2}(b), this clearance may be re-
duced to ten fect.

For the purpose of this rule, trucks are defined as any vehicle
exceeding eight fect in height.

These clearances do not allow for future road resurfacing.
Spaces and ways accessible to pedestrians only are areas where
vehicular traffic is not normaily encountered or not reasonably
anticipated.

¥

(b} Additional clearances for voltages exceeding 50
kilovolts,

(i} For voltages between 50 and 470 kilovolts, the
clecarance specified in Table 212-2 ({a) of this subsec-
tion) shall be increased at the rate of 0.4 in per kilovolt
in ~xcess of 50 kV. For voltages exceeding 470 kV, the
clearances shall be dcicrmined by the alternate method
given by subsection (4) of this section. All clearances for

{1986 Ed )
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lines over 50 kV shall be based on the maximum operat-

ing voltage.

Nuote,  For voltages cxceeding 98 kV alwernating cerrent Lo grouad o
139 kV direct current 1o ground, clearances less than those re

quircd above are permitted for sysiems with known maximum
switching surge factors. (Sce subsection (4) of this section.)

tm =

(i1} The additional clearance for voltages exceeding 5
kV specified in {b)(i} of this subsection shall be in-
creased three percent for cach onc thousand fect in ex-
cess of thirty—three hundred feet above mean sea level.

(iii) For voltages exceeding 98 kV alternating current
to ground, or 139 kV direct current to ground either the
clearances shall be increased or the clectric {ield, or th
effects thereof, shall be reduced by other means, as re
quired, to limit the current due to electrostatic effects to
5.0 milliamperes, rms, if the largest anticipated truck,
vehicle, or equipment under the line were short—circuited
to ground.

(4) Alternate clcarances for voltages exceeding 98
kilovolts alternating current to ground or 139 kilovoltsl

direct current to ground. The clearances specified in|
subsections (1), (2) and (3) of this section may be re-
duced for circuits with known switching surge factors
but shali not be less than the values computed by adding
the reference height to the electrical component ol‘l
clearance.

(a) Sag conditions of line conductors. Minimum verti-
cal clearances shall be maintained under the following
conductor temperatures and conditions:

(i) 32°F no wind, with radial thickness of ice specified
in WAC 296-44-26309(2) for the loading district
concerned. l

{ii) 120°F, no wind.

(iii} Maximum conductor temperature, for which the
line is designed to operate, if greater than 120°F, with
no horizontal displacement. l
" (b) Reference heights are shown in Table 2]12-3.

(c) Electrical component of clearance.

(i) The clearance computed by the following cquation.
and listed in Table 212-4 shall be added to the reference

heights specified in Table 212-3.
1.667

Ve (pr -
D=3/~ e be  (f0) l
where

500 K
YV maximum aitcrnating current crest operat-
ing voltage to ground or maximum direct
current operating voltage to ground inl
kilovolts;
PU maximum switching surge factor expressed
in per-unit peak voltage to ground and de-'
fined as a switching surge level for circuit
breakers corresponding to ninety-cight per-
cent probability that the maximum switch-
ing surge pencrated per breaker opcrationl
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docs not cxceed this surge level, or the
maximum anticipated switching surge level
gencrated by other means, whichever is

greater;

a = .15, the allowance for three standard
deviations;

b = 1.03, the allowance for nonstandard at-

mospheric conditions:

¢ = 1.2, thc margin of safety;

K = 1.15, the configuration factor for con-
ductor-to—plane gap.

(ii) The value of D shall be increased three percent
for each onc thousand fect in excess of fifteen hundred
feet above mean sca level.

(ii1) Either the clearances shall be increased or the
clectric field,-or the effects thereof, shall be reduced by
other means, as required, to limit the current due to
clectrostatic effects to 5.0 milliamperes, rms, if the larg-
est anticipated truck, vehicle, or equipment under the
line were shortcircuited to ground. For this determina-
tion, the conductors shall be at 2 *nal unloaded sag at
120°F,

(d) ’ imit. The clearances derived from (b) and (¢} of
this subsection shall be not less than the clearances given
wn Tables 212-1 or 212-2 computed for 98 kilovolts al-
ternating current to ground in accordance with subsec-
ton (2)(a) or {3){b) of this section, respectively.

Table 212-3 Reference Heights

Nature of surface underneath lines Ft

4 Track rails of railroads {except ¢lectrified railroads us~

ing overhead trolley conductors) ' 22

Streets, alleys, roads, driveways, and parking lots 14
< Spaces and ways accessible to pedestrians only’ 9
d  Other land, such ns cultivated, grazing, forest or or-

chard, which is traversed by vehicles 14
¢ Water areas not suitable for sailboating or where

sailboating is prohibited 14

f Waier areas suitable lor sailboating including lakes,
ponds, reservoirs, Lidal waters. n'w:rsi streams, and ca-
nals with unobstructed surface area’

{1) less than 20 acres 18
(2) 20 10 200 acres 26
(3) 200 1o 2000 acres 32
(4) over 2000 acres 38

& In public or privatc land and water areas posted for
rigging or launching sailboats, the reference height
shall be five feet greater than in f. above, for the type
of water arcas serviced by the launching site.

——

See WAC 296-44-21253(8) for the required horizontai and di-
agonal clearances to rail cars.

Spaces and ways accessible 1o pedestrians only are areas where
vehicular traffic is not normally encountered or not reasonably
anticipated.

For controlled impoundments, the surface area and correspond-
ing clearances shall be based upon the design high water level.
For other waters, the surface area shail be that enclosed by its
annual high water mark, and clearances shall be based on the
naormal flood level. The clcarance aver rivers, streams, and ca-
nals shall be based upon the largest surface area of any one -
fiile-lang cgment which includes the crossing. The clearance
‘Wer a canal or similar waterway providing access for sailboats
18 a larger hody of water shall be the same as that required for
the Jarger buaty of water.

Title 296 WA C_—p 948

Title 196 WAC: Labor and Industries, Department of

4 Where an over ~ater obstruction restricts vessel height to less

than the folluwing:
A reference vessel

height of
For a surface of i
(1) less than 20 acres 1
(2) 20 to 200 acres 24
(3) 200 ta 2000 acres a0
{4) over 2000 acres (800 ha) 36

The required clearance may be reduced by the difference
between the reference vessel height given above and the
overwater obstruction height, except that the reduced
clearance shall not be less than that required for the
surface area on the line crossing side of the obstruction.

Table 212-4 Electrical Component of Clearance
Above Ground or Rail in (¢){i) of this subsection
(Add three percent for each one thousand feet in excess
of fiftecn hundred feet above mean sea level. Increase
clearance to limit electrostatic effects in accordance with

(c)iii) of t .is subsection.)

Electrical
Mazximum component
operating Switching of
vollage surge Switching clearance
phase-to-phase factor surge
(kV) (per unit) (kV) (ft)
242 4.5 or less 83Y or less 86
362 2.8 or less 839 or less 8.6
550 1.9 o less 39 or less '8.6
2.0 898 10.8
22 988 - 12.7
24 1079 14.6
26 L168 g 16.7
200 1.6 1045 13.9
1.8 1176 16.9
20 1306 20.1
2.1 or more 1372 or more 8

! Limited by (d) of this subsection.

2 Limited by subsections {1} and (2) of this section.

{Statutory Authority: RCW 49.17.04% and 49.17.050. 86-i6-007 (Or-
der 86-26), § 296-44-21230, filed 7/25/86.]

WAC 296-44-21241 Clearances between wires,
conductors, and cables carried on differcnt supporting
structures. (1) General.

Crossings should be made on a common supporting
structure, where practical. In other cases, the clearance
between any two crossing or adjacent wires, canductors,
or cables carried on different supporting structures shall
not be any less at any location in the spans than that re-
quired by WAC 296-44-21241. The minimum clearance
shall be as illustrated by a c'earance envelope developed
under WAC 29644-21241 (1)(b) applied at the posi-
tions on or within conductor movement envelopes devel-
oped under WAC 296-44-21241 (1)a) at which the
two wires, conduclors, o7 cables would be closest to-
gether. For purposcs of this determination, the relevant
positions of the wires, conductors, or cables on ur within
their respective conductor movenment envelopes are those
which can oceur when (a) both are simultancously sub-
jected to the same ambient wir temperature and wind

{19K6 BEd )



APPENDIX I

SEATTLE CITY LIGHT TRANSMISSION
ROW PLANT SPECIES INVENTORY

Source: Envirosphere Company. 1985. Report to
Seattle City Light Distribution Division for
Inventory of Transmission Right-of-Way Vegetation




SEATTLE CITY LIGHT
TRANSMISSION ROW PLANT SPECIES LIST

Trees

Abies amabilis (Silver Fir)
Acer rubrum (Red Maple)
Acer glabrum (Rocky Mountain Maple)
Aesculus hippocastanum (Chestnut)
Acer macrdphyllum (Big Leaf Maple)
Abies procera (Noble Fir)
Alnus rubra (Red Alder)
Arbutus menziesyi (Madrona)
‘Betula papyrifera (Paper 8irch)
Betula spp.
Fagus sylvatica (European Beech)
Fraxinus tatifolia (Oregon Ash)
Gleditsia triacanthos {Honey Locust)
Liriodendron tulipifera (Yellow Poplar, Tulip Tres)
Populus alba (Silver [White] Poplar)
Prunus serotina (BTack Cherry)
Prunus emarginata (Bitter Cherry)
Pinus contor:a {Lodgenple Pine)
Pseudotsuga menziess i (Douglas Fir)
Populus nigra (Lombardi Poplar)
Prunus pennsilvanica {(Wild Cherry)
Populus tremuloides (Quaking Aspen)
Pinus spp. (Pine)
Picea sitchensis (Sitka Spruce)
Populus trichocarpa (Black Cottonwood)
Pinus monticola (Westarn White Pine}
Picea spp. (Spruce)
Platanus spp. (Sycamore)
Quercus rubra (Red Oak)
Robinia pseudoacacia (Black Locust)
-Sorbus aucuparia (European Mountain- Ash)
Thuja plicata (Western Red Cedar)
Tsuga heterophylla (Western Hemlock)

Landscape conifer - short
Landscape conifer - tal]
Landscape deciduous - tall
Landscape deciduous - short

Trees/Shrubs (depending on size)

Acer circinatum (Vine Maple)

Crataegus douglasii (Hawthorn)

Cornus nuttallii (Pacific Dogwood)

[Tex aquifo Tium (English Holly)

Sorbus aucuparia (European Mountain Ash)
Sambucus racemosa (Red Elderberry)

Salix spp. (Willow)




Shrubs

Amelanchier alnifolia (Service Berry)
Acer circinatum (Vine Maple)
Arctostaphylos uva-ursi (Kinnikinnik)
Berberis aquifolium (Oregon Grape)
Betula glandulosa (Bog Birch)
Berberis nervosa (1ong-Teaved Oregon Grape)
Cytisus scoparius (Scotch Broom)
Corylus cornuta (HazeTnut)
Crataegus douglasii (Hawthorn)
Cornus stolonifera (Red-osier Dogwood)
Gaultheria shallon (Salal)
Holodiscus discolor (Oceanspray)
Hedera helix (English Ivy)
Kalmia occidentalis (Bog Laurel)
Ledum columbianum (Trapper's Tea)
Lonicera involucrata (Twinberry)
Ledum groenlandicum (Labrador Tea)
Pyrus fusca (Wild Crabappie)
Menziesia ferruginea (False Azalea)
Oemleria cerasiformis (Indian P1um)
Oplopanax horridum (Devil's Club)
Physocarpus capitatus (Ninebark)
Penstemon davidsonii var. menziesii
Pachistima myrsinites (Mountain Box)
Prunus spp. (Cherry)
Ribes sanguineum {Red Flowering Currant)
Rubus discolor (Himilayan Blackberry)
Rhus spp. (Sumac)
Rubus laciniatus (Evergreen Blackberry)
Rhamnus purshiana (Cascara)
Ribes spp. (Gooseberry)
Rubus spectabilis (Salmonberry)
Rubus parviflorus (Thimbleberry)
Rubus ursinus (Trailing Blackberry)
Rosa spp. (Rose)
Rhododendron spp. (Rhododendron )
Sorbus sitchensis (Mountain Ash)
Spiraea douglasii (Hardhack)
Spiraea densiflora (Spirea)
Sambucus racemosa (Red Elderberry)
Symphoricarpus albus (Snowberry)
Salix spp. (Willow)
Yaccinium membranaceym
Yaccinium oxycoccus {Cranberry)
Yaccinium parvifolium (Red Huckleberry)
Yaccinium uliginosum (Bog Blueberry)
Yaccinium spp. (Unidentified Huckleberry)




Sedges/Rushes/Grass/Ferns

Athyrium felix-femina (Lady Fern)

Alopecurus spp. (Foxtail Grass)’

Azolla spp. (Water Fern)

Blechnum spicant (Deer Fern)

Pteridium aquilinum (Bracken Fern)
Carex aquatilis (Water Sedge)

Carex obnupta (Slough Sedge)

Carex spp. (Sedge)

Dulichium arundinaceum

Eriophorum chamissonis (Cottongrass)
Equisetum spp. (Horsetail)

Eleocharis spp. (Spikerush)

Glyceria spp. (Manna Grass)

Unknown grass species

Juncus acuminatus (Tapered Rush)

Juncus bufonius (Toad Rush)

Juncus effusus (Common Rush)

Juncus ensifolius (Dagger-leaf Rush)
Juncus oxymeris (Pointed Rush)

Juncus supiniformis (Spreading Rush)
Juncus tenuis (Slender Rush)

Juncus spp. (Rush)

Lemna minor (Duckweed)

Luzula spp. (Wood Rush)

Lycopodium c¢lavatum (Clubmoss)
Marchantia spp. (Liverwort)

Unknown moss species

Phalaris arundinacea (Reed Canary Grass)
Polystichum munitum (Sword Fern)
Sphagnum spp. (Peat moss)

Isoetes spp. (Quillwort)

Ricciocarpus natans (Aquatic Liverwort)
Sparganium emursum (Simplestem Bur-reed)
Scirpus fluviatilis {River Bulrush)
Sparganium eurycarpum (Broadfruited Bur-reed)
Sparganium minimum (Small Bur-reed)
Scirpus maritimus (Seacoast Bulrush)
Scirpus microcarpus (Small-fruited Bulrush)
Scirpus validus (Great Bulrush)
Scirpus spp. (Bulrush) .

Herbs

Alisma gramineum (Narrow leaved Water Plantain)
Alisma plantago-aquatica (Water Plantain)
Aruncus sylvester (Goatsbeard)

Brasenia schreberi (Water Shield)

Caltha biflora (Marsh Marigold)

Cornus canadensis {Bunch berry)

Cicuta douglasii (Water Hemlock)

Corallorhiza maculata (Spotted Coral Root)



Herbs

Cuscuta salina (Saltmarsh Dodder) . '
Chrysanthemun leucanthermum (Oxeye Daisy)
Conium maculatum (Poison Hemlock)
Cirsiun arvense (Canada Thistle) l
Coptis trifolia (Gold thread)
Clintonia uniflora (Bluebead Lily)
Digitalis purpurea (Foxglove) l
Drosera rotundifolia (Sundew)
Distichlis spicata (Salt Grass)
Epilobium angustifolium (Fireweed)
Epilobium spp. (Willow herb) I
Elodea nuttallii (Waterweed)
Erythronium spp. (Avalanche Lily)
Fragaria spp. (Wild Strawberry) l
Galium spp. (Bedstraw) :
Geum macrophyllum (Large-leaved Yellow Geum)
Goodyera oblongifolia (Rattlesnake Plantain) l
Hackelia floribunda {Many-flowered Stickseed)
Heracleum lanatum (Cow-parsnip)
Hypericum perforatum (Klamath Weed)
Hypochaeris radicata (Cats Ear) l
Iris pseudacris (Yellow Iris)
Lysichitum americanum (Skunk Cabbage)
Linnaea borealis (Twin Flower) l
Lobelia dortmanna (Water Lobelia)
Lactuca muralis (Wall Lettuce)
Ludwigia palustris (Water Purslane) I
Lythrun salicaria (Purple Loosestrife)
Lupinus spp. (Lupine)
Mentha arvensis (Mint)
Maianthemum dilatatum (Wild Lily of the Valley) I
Mimulus guttatus (Monkey Flower)
Marah oreganus (Manroot)
Montropa uniflora (Indian Pipe) '
Menyanthes trifoliata (Bog Bean)
Myriophyllum spp. (Water Milfoil)
Nymphaea odorata (White Pond Lily) l
Nuphar polysepalum (Yellow Pond Lily)
Oenanthe sarmentosa {(Water Parsley)
Pyrola elliptica (White Wintergreen)
Polygonum hydropiper (Marsh Pepper) l
Plantago lanceolata {Plantain)
Potomogeton natans (Pond weed)
Potentilla pacifica (Pacific Silverweed) '
Potentilla palustris (Potentilla)
Prunella vulgaris (Self-heal)
Parentucellia viscosa (Yellow Schrophularia) l
Ranunculus aquatilis (Water Crowfoot)
Rumex spp. (Dock)
Ranunculus repens (Creeping Buttercup) l



Herbs {Continued)

Solidago canadensis (Goldenrod)

Solanun dulcamara (Bittersweet Nightshade)
Spiranthes romanzoffiana (Ladies-tresses)
Salicornia virginica (Pickleweed)
Sagittaria latifolia (Wapato)

Siun suave (Water Parsnip)

Streptopus spp. (Twisted Stalk)

Stachys cooleyae (Hedge Nettle).
Trientalis arctica (Bog Starfiower)
Thermopsis montana (Buck-bean)

Typha latifolia (Cattail)

Tolmiea menziesii (Youth-on-Age)
Tanacetum officinale (Tanzy)

Triglochin maritimum (Arrow Grass)
Tiarella trifoliata (Foamflower)

Urtica dioic (Stinging Nettle)
Utricularia minor (Bladderwort)

Veronica americana (American Brooklime)
Veratrum californicum (False Hellebore)
Veronica scutellata (Marsh Speedwell)
Yiola palustris (Marsh Violet)
Vallisneria americana (Wild Celery)
Zostera marina (Eel Grass)

Zannichellia palustris (Horned Pondweed)



APPENDIX J

WASHINGTON NATURAL HERITAGE PROGRAM LETTERS
REPORTING PLANT POPULATIONS IN
NORTH CASCADES NATIONAL PARK AND
WHATCOM AND SKAGIT COUNTIES
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June 9, 1988

Nancy Sprague, Assistant Data Manager
Washington Natural Heritage Program
Division of Land and Water Conservatien
Mail Stop EX-13 «

Olympia, Washington 98504

Dear Nancy,

The National Park Service (NPS) has requested Seattle City Light to
provide NPS with information on threatened, endangered and sensitive
plant species that may be present on City Light's transmission line
rights-of-way within the Skagit Recreation Area. The specific areas
of interest are the following:

T36N R11E Secticns 1,2,10,11,15,21,22

T3TN R11E Section 36

T37N R12E Sections 11,12,13,14,15,20,21,22,29,30,31
T37N R13E Sections 2,3,4,5,6,7

T38N R13E Section 35

We are very interested in knowing if any threatened, endangered or
sensitive speices have been previously reported in these areas or are
likely to be found in these areas.

If possible, I would also like to request copies of the most current
VWashington State and Federal threatered, endangered and sensitive plant
. species lists,

If you are in need of any additional information, please contact me at
684-4909. Please bill us if there are any charges for the database
search or materials. Thank you for your time and effort.

Sincerely,
Original Signed By
Judith Baumert, Plant Ecologist
Rights~of-Way Planning & Maintenance
JB.3b
becec: Hett
Rutz

Baumert
File



WASHINGTON STATE DEPARTMENT OF '

- %
&;_-’A Natural Resources

June 21, 1988

BRIAN BOYLE l
Commissioner of Public Lands

OLYMPIA, WA 98504 l

Judith Baumert :

City Light Department

City of Seattle .
1015 Third Avenue

Seattie, WA 98104

Subject: City Light's Transmission Line Rights—of~Nay Within Ross Lake
National Recreation Area

I've searched the Natural Herlitage Data System for Information on endangered,
threatened and sensitive plants In your study area., We currently have no rare
plant records for the transmission |ine rights-of-way,

You also requested Information on rare plants which could potentially occur in
your study area. |['ve enclosed |ists of the endangered, threatened and-
sensitive plants which have been reported to occur In Whatcom and Skagi+t
countles. ['ve highlighted several of the plants on the Whatcom County |ist
which were identifiled north of your project area,

I've also enclosed a copy of the most current !ist of Lndangered, Threatened

. This publication Includes
Information on Federal candldate species. There are currently no federally
listed plant specles In VWashlngton.

The Natural Heritage Data System is not a complete Inventory of Washington's

natural features. Many sreas of the state have never been thoroughly '
surveysd. There may be significant natural features 1n your study area that

we don't yet know sbout. This response should not be regarded as a final

statement on the natural features of the areas being considered and doesn't '

elIminate the need or responsiblilty for detailed on-site surveys.

If you're planning to conduct any rare plant surveys, we'd be very Interested
In receiving a copy of your survey report,

| hope you'l! find this Information helpful.

Sincersly,

MMV ébmg&te’/

Nancy Sprague, Assistant Data Manager
Washington Natural Herlitage Program
Division of Land and Water Conservation
Mall Stop: EX=13

Olympia, WA 98504

(206) 753-2449

fg
Enclosures

Equal Opportunity/Aflirmative Action Employer
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ENDANGERED, THREATENED AMD SENSITIVE
VASCULAR PLANTS OF MASHINGTCM
JUNE 1988

HHATCOM COUNTY

SCIENTIFIC NANE COMON NAME FROPOSED FEDERAL HIsTCarc

STATE STATUS STATUSH RECORD

AGOSERIS ELATA

o

# C » CANDIDATE FOR LISTING ON THE 1985 FEDERAL REGISTER, NOTICE OF REVIEW
% H & KNCWN ONLY FROM HISTORIC RECDADS '

- ?&M \Qﬂ—ig\;ﬂﬂv?ﬂc Aeca

TALL AGOSERIS SENSITIVE H
ASTER SIBIRICUS VAR HERITUS ARCTIC ASTER SENSITIVE
BOTRYCHIUN LARCEOLATIX LANCZ-LEAVED GRAPE-FERN SENSITIVE H
BOTRYCHIUM LUMARXA HOGKIORT SENSITIVE
BOTRYCHIW MINGANENSE . VICTORIN'S GRAPE-FERN SENSITIVE H
BOTRYCHIUM PIRHATLM ST. JOHN'S HOCIMIORT SENSITIVE
CALAMASROSTIS CRASSIGLUMIS THICKGLUME REEDGRASS THREATENED c H
CAREX ATRATA VAR ERECTA ERECT BLACKENED SEDGE SENSITIVE
CAREX CONDSA BRISTLY SEDGE SENSITIVE
CAREX HACROCHAETA LARGE-AKN SEOGE SENSITIVE
CAREX PAUCIFLORA FEW-FLOWERED SEDGE SENSITIVE H
CAREX PAUPERCULA POOR SEOGE SENSITIVE
CAREX SAXATILIS VAR HAJOR RUSSEY SzD3E SENSITIVE H
CAREX SCIRFOIOEA VAR SCIRPOIDEA CAHADIAN SINGLE-SPIKE SEDGE SENSITIVE H
CICUTA BULBIFERA BULB~BEARING WATER-HEHLOCK SENSITIVE H
DRABA AUREA GOLDEN DRABA -~ SENSITIVE H
FRITILLARIA CAMSCHATCENSIS BLACK LILY SENSITIVE
GENTIANA GLAUCA GLAUCOUS GENTIAN SENSITIVE H
LIMOSELLA ACAULIS SCUTHERN MUDHORT STHIITIVE ]
" LOSELIA DORTHANNA HATER LOBELIA SENSITIVE H
YCOPODIUM DERFDROIDEUY TREELIKE CLUBMOSS SENSITIVE
YCOPOOILR INUNDATUH BOS CLUBMOSS SENSITIVE
PHAEA TETRAEONA PYGHY WATER-LILY POSSIBLY EXTINCT H
ORTHOCARPUS ERACTEOSUS ROSY OWL-~CLOVER SENSITIVE H
POA GRAYANA GRAY®S BLUEGRASS SENSITIVE
PUCCINELLIA KUTKAENSIS ALASKA ALKALIGRASS SENSITIVE H
SAXIFRAGA DEBILYS PYGHY SAXIFRAGE SENSITIVE
SAXIFRAGA INTEGRIFOLIA VAR APETALA SHANP SAXIFRAGE SENSITIVE H



. SCIENTIFIC HAME

C2REX COMOSA

CASTILLEJA LEVISECTA : N
rnmmm: REVOLUTUN

LOBELTA DORTHANMA
LOISELEURIA PRCCUMBENS
POTAFOSETON OSTUSIFOLIUS
COoMSTAA-=" PUCCINELLIA NUTKAENSIS

SAXIFRAGA DEBILIS
domg A3, * g30- cvedan a~j

® H = KNOWN ONLY FROM HISTORIC RECORDS

EMDANGERED, THREATEHED AND SENSITIVE ’ w
VASCULAR PLANTS OF MASHINSTON

JUNE 1988
SKAGIT COUNTY

COMMON HAHE

BRISTLY SEDGE

GOLDEN IKDIAH-PAINTBRUSH
PINK FAMM-LILY

WATER LOBELIA

ALPINE AZALEA
BLUNT-LEAVED PONDMEED
ALASKA ALKALIGRASS

PYGMY SAXIFRAGE
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® C = CANJIDATE FOR LISTING ON THE 1985 FEDERAL REGISTER, KOVICE OF REVIEW
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WASHINGTON STATE DEPARTMENT OF

Natural Resources

:‘:l-;-f g

BRIAN BOQYLE
Commussioner of Public Lands

May 9, 1989

Ron Vanbianchi

Parametrix, Inc.

13020 Northup Way, Suite 9
Bellevue, WA 98005

SUBTECT: Skagit Basin Rare Plant Survey

OLYMPIA, WA 98504

I’ve checked our files far infarmation on rare plants and high
quality native plant caommmities in the vicinity of Ross, Diablo,
and Gorge lLakes. I’ve enclcsed a printout of the rare plant
records axrently in the Natural Heritage Data System for Ross
ILake Naticnal Recreation Area and North Cascades Naticnal -Park. . - . .. . ..
Lists of the erdangered, threatened and sensitive plants which =~ - - .-... -
have been reported to occour in Whatcom and Skagit counties are
also enclosed. I'vealsomltﬂedinfmummthelocatimsof
high quality native plant comamities in your study area. - - -

Please keep in mind that the Natwral Heritage Data System is not a
camplete inventory of Washington’s natural features. Many areas
of the state have never been tharoughly sirveyed. There may be
significant nmatural features in your study area that we don’t yet

kncw abeut.

I hope you’ll find this information helpful in plaming your field

' surveys. We’d appreciate receiving any new rare plant information

that you collect and a copy of your siwrvey repart, if possible.

Sincerely,

R P .

Joneg 75

Nancy Sprague, Assistant Data Manager
Washington Natiral Heritage Program
Division of Iand & Water Conservation
Mail Stop: EX-13
Olympia, WA 98504
(206) 753-2449

NS:fg
Enclosures

Equal Opportunity/Affrmative Action Employer



HASHINGTON MATURAL HERITAGE DATA SYSTEM
SPECTAL PLANT RECORDS FOR ROSS LAKE NATIONAL RECREATION AREA
AND NORTH CASCADES MATIOMAL PARK
DATA CURRENT AS OF MAY 9, 1989

PLANT NAHE AND NUMBER:
COMMON HAME!

CALAMAGROSTIS CRASSIGLUMIS 007

TONNSHIP, RANGE AND SECTION:
THICKGLUME REEDGRASS

T37N R13E S17

COUNTY ! WHATCOM
SDURCE OF LEAD: ZOBEL D & R HASEH 1982 USGS QUAD NAME: ROSS DAM 7.5
DATE OF SIGHTING: 1978 LATITUDE/LONGITUDE: 484145N1210720W
PRECISION: LATITUDE/LONGITUDE ACCURATE TO 1/4 MILE RADIUS & CONFIRMED BY WNHP ASPECT:
FEDERAL STATUS: CANCIDATE ELEVATION!
STATE STATUS! THREATENED VERIFIED: NO

GENERAL DESCRIPTION: MW CORNER OF PYRM‘IID LAKE H SPIRAEA DOUGLASII, RHODODENORON ALBIFLORUM, ALNUS

SINUATA, ACER CIRCIMNATUH, ACER GLABRIH. SALIX, CAREX SPP, GALIUM, SPHAGNUM,
FONTINALIS ANTIPYRETICA

PLANT NAME AND MMBER: CAREX PAUPERCULA 007 TOWNSHIP, RANGE AMND SECTION! T38N R12E 501

COMMON NAME! PODR SEOGE COUNTY ! WHATCOM
SOURCE OF LEAD! VANBIANCHI R AND WAGSTAFF S 1986 USGS QUAD NAME! MT PROPHEY 7.5
DATE OF SIGHTING: 19860809 LATITUDE/LONGITUDE! 484827N1211050W
PRECISION! LATITUDE/LONGITUDE ACCURATE TO 1/6 MILE RADIUS & UNCOMFIRMED BY MHNHP ASPECT! N
FEDERAL STATUS: ELEVATION: Z2000FT
STATE STATUS: SENSITIVE VERIFIED! YES

GENERAL DESCRIPTION! BIG BEAVER VALLEY. APPROX 20 PLANTS IN A COBBLE/GRAVEL FIELD AT THE BASE OF A
PERMANENT SNOWFIELD ON A N-FACING SLOPE. WEARLY INACCESSIBLE SITE-NO THREATS.
ASSOC SPP: CAREX SPECTABILIS, ATHYRIUM DISTENTIFOLIUM, ACHILLEA MILLEFOLIUM,

PLANT HAHE AND NUHBER:
COMMON NAME !

LYCOPODItRM INUNDATWM 015
BOG CLUBMOSS

TOHNSHIP, RANGE AND SECYION: T38N R1Z2E SOl

COUNTY: WHATCOM
SOURCE OF LEAD! VANBIANCHI R AND HWAGSTAFF S 1986 USGS QUAD MAME: HT PROPHET 7.5
DATE OF SIGHTING: 19860804 ) LATITUDE/LONGITUDE ¢ %84833N1211040H
PRECISION: LATITUDE/LONGITUDE ACCURATE TO 1/4 HILE RADIUS & UNCONFIRMED BY WNHP ASPECT?
FEDERAL STATUS! ELEVATION: 1880FT
STATE STATUS: SENSITIVE VERIFIED: YES

GENERAL DESCRIPTION! BIG BEAVER VALLEY. 1 LARGE COLONY CA ¢ METERS IN DIAMETER & SMALL PATCHES SCAT-
TEREQD ELSEWHERE IN A BOG ON THE S SIDE OF THE VALLEY NEAR THE CONFLUENCE OF MAC-
MILLAN & BIG BEAVER CR. REMOTE SITE-NO LIKELY THREATS. ASSOC SPP: SPHAGHM SP,

PLANT HAME AND NUMBER! CAREX MACROCHAETA 001

TOWNSHIP, RANGE AND SECTIOM:
COMMON NAME! LARGE-AHM SEDGE

T38H R1ZE SZé

PLANT NAME AND MUMBER?
COMMON INAME 3

LYCOPODIUM INUNDATUM D14
BOG CLUBMOSS

TOWNSHIP, RANGE AND SECTION:
COUNTY ¢

COUNTY: WHATCOM
SOURCE OF LEAD! WAGSTAFF SJ MSJWODL 00Z (1 OTHER COL,1979) USGS QUAD NAME! MT PROPHET 7.5
- DATE OF SIGHTING: 197907 LATITUDE/LONGITUDE! 484555N1211320H
PRECISION: LATITUDE/LONGITUDE ACCURATE TO 1/4 MILE RADIUS & COMFIRMED BY WNHP ASPECT:
FEDERAL STATUS: ELEVATION:
STATE STATUS: SENSITIVE VERIFIED: YES
GENERAL DESCRIPTION: NORTH-FACING BOULDER-STREMN SLOPE NEAR SEEPAGE BY ALSI THICKET ASSDCIATED SP
PHAL , TOGL ,EPLA,ERPE. FOLLOW STETATTLE CR TOMARDS AZURE LAKE,AVALANCHE TRACK S
* SIDE OF CR.IALSO STETATTLE CR DRAINAGE BASIN ABOVE DIABLO,ELEYV 3200°,N-ASP SL)
-

T38N R13E S05
HHATCOM

—
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SPECIAL PLANY RECORDS FOR ROSS LAKE MNATIONAL RECREATION AREA
AND NORTH CASCADES NATIOMAL PARK
DATA CURRENT AS OF MAY 9, 1989

SOURCE OF LEAD:
DATE OF SIGHTING:
PRECISION!

VANBTACHI R AND HAGSTAFF S 1986 USGS QUAD HAME: MT PROPHET 7.5

19860804 LATITUDE/LONGITUDE 1 #84818N1Z10801H
LATITUDE/LONGITUDE ACCURATE TO 1/4 MILE RADIUS & UNCONFIRMED BY WHHP ASPECT3

FEDERAL STATUS: T . . ELEVATION? 16B0FT
STATE STATUS: SENSITIVE VERIFIED! YES

GENERAL DESCRIPTION: BIG BEAVER VALLEY. A COLONY APPROX 2.5 METERS IM DIAMETER WAS SEEN IN A BOG ST
EAST OF 39 MILE CREEK. ASSOC SPPt SPHAGMUM SP, RHYNCHOSPOSA ALBA, TOFIELDIA
GLUTINOSA, DROSERA ROTUNDIFOLIA, CAREX SPP. THREATS! INUNDATION IF ROSS DAM IS

PLANT NAME AND NUMBER:

LYCOPODIUM DENDROIDEUM 006
w COMMON NAME !

TOWNSHIP, RANGE AND SECTION:
TREELIKE CLUBMOSS

T38N R13E S0&

COUNTY! WHATCOM
SOURCE OF LEAD: VANBIANCHI R AND MAGSTAFF S 1986 USGS QUAD NAME:! MT PROPHET 7.5
DATE OF SIGHTING! 19860704 LATITUDE/LONGITUDE: 484836M1210955H
PRECISION: LATITUDE/LONGITUDE ACCURATE TO 1/4 MILE RADIUS & UNCONFIRMED BY WP ASPECT!
FEDERAL STATUS: ELEVATION: 1880FT
STATE STATUS: SENSITIVE VERIFIED: YES

GENERAL DESCRIPTION: BIG BEAVER VALLEY. CA 20 SHOOTS UNDERNEATH A LARGE OVERHANGING ROCK IN A MATURE
DOUGLAS-FIR DOMINATED FOREST., THREATS: TRAMPLING-COLONY IS ALDNG BIG BEAVER
VALLEY TRAIL. GROWING SYMPATRICALLY HWITH L. COMPLANATUM. ASSOC SPPi1 LIMNAEA

PLANT NAME AND MUMBER: CAREX PAUPERCULA 006

TOWNSHIP, RANGE AND SECTION!

T38NH R13E S0%
COMMON NAME: POOR SEDGE : COUNTY 1 NHATCOM
SOURCE OF LEAD! VANBIANCHI R AND MAGSTAFF S USGS QUAD NAME: PUMPKIN MTN 7.5
DATE OF SIGHTING: 19850804 LATITUDE/LONGITUDE: 4B849758N1210645H
PRECTSION: LATITUDE/LONGITUDE ACCURATE TO 1/4 MILE. RADIUS & UNCONFIRHED BY HHHP ASPECT:
FEDERAL STATUS: ELEVATION: 1640FT
STATE STATUS: SENSITIVE VERIFIED: YES

GEMNERAL DESCRIPTION: BIG BEAVER VALLEY. A SINGLE PLANT ON A GRAVEL BAR AT THE CONFLUENCE OF BIG

PLANT NAME ANO NUMBER)
COHMON NAME1

BEAVER CREEK & AN UNNAMED TRIBUTARY ENTERING ON THE N SIDE AT RIVER MILE 5.5.

LYCOPODIUH DENDROIDEUM 005

TOHNSHIP, RAMNGE AND SECTION:
TREELIKE CLUBHOSS

T38H R13E S14

COUNTY: MHHATCOM
SOURCE OF LEAD1 VANBIANCHI R AND HAGSTAFF S 1986 USGS QUAD NAHE: PUMPKIN HTN 7.5
DATE OF SIGHTING! 19860704 LATITUDE/LONGITUDE: 4849653N1210455H
PRECISION! LATITUDE/LONGITUDE ACCURATE TO 1/4 MILE RADIUS & CONFIRMED BY HNHP ASPECT:
FEDERAL STATUS! ELEVATION: 1640FT

SYATE STATUS:

SENSITIVE VERIFIED!

GENERAL DESCRIPTION: BIG BEAVER VALLEY. APPROXIMATELY 10 SHOOTS UNDERNEATH A LOW SHRUB CANOPY

YES

(VACCINIUM SP) IN A FOREST/HWETLAND ECOYONE NMEAR THE MOUTH OF THE VALLEY, ON THE
SOUTH SIDE. THREATS: MNONE AT PRESENT; INUNDATION IF ROSS DAM WERE EVER RAISED.

PLANT NAME AND NUMBER!
COMMON NAME t

POA GRAYANA 004

TOHNSHIP, RANGE AMD SECTION: T40N R1Z2E S03
GRAY 'S BLUEGRASS

COUNTY: WHATCOM

SOURCE OF LEAD!
DATE OF SIGHTING:

LESHER R 1981

USGS QUAD NAME:
198008

HT SPICKARD 7.5

LATITUDE/LONGITUDE! 485943N1211335KH



HASHINGTON MATURAL HERITAGE DATA SYSTEM
SPECTAL PLANT RECORDS FOR ROSS LAKE NATIONAL RECREATION AREA
AND NORTH CASCADES MATIONAL PARK
DATA CURRENT AS OF MAY 9, 1989

PRECISION! LATITUDE/LONGITUDE ACCURATE TO 1 HILE RADIUS & UNCONFIRMED BY MWNHP ASPECT:
FEDERAL STATUS: ELEVATION!:

STATE STATUS! SENSITIVE VERIFIED: YES

GENERAL DESCRIPTION: OCCASIONAL IN VEGETATION MATS ON HODERATELY-STEEP TALUS SLOPES; S ASP, 7100FT EL
& FELLFIELD HABITAT ON EAST RIM OF SILVER LAKE,

PLANT NAME AND HUMBER:! SAXIFRAGA DEBILIS 015
COMMON NAME: PYGMY SAXIFRAGE
SOURCE OF LEAD: LESHER, R 1981
DATE OF SIGHTING: 198008

TONNSHIP, RANGE AND SECTION: T40N R12E S04
COUNTY : HHATCOM
USGS QUAD NAHE: HT SPICKARD 7.5
LATITUDE/LONGITUDE: 48590DM1211435M

PRECISION! LATITUDE/LONGITUDE ACCURATYE TO 1/4 HILE RADIUS & CONFIRMED BY HMP ASPECT:
FEDERAL STATUS: ELEVATION!
STATE STATUS! SENSITIVE

YERIFIED:1 YES
GENERAL DESCRIPTION! INFREQUENT PLT RESTRICTED TO OUTHASH AREA OF INLEY STREAH,SILVER LAKE. FOUND IN

MOIST MOSSY SITES OF GRAVELLY-SILYY SOIL. ASSOC SPt CAREX SPECTABILIS,C PHAEOCEP
HALA,JUNCUS DRUMAIONDII,,) MERTENSIANUS,POA ALPINA,FESTUCA OVINA BREVIFOLIA,TRISEY

PLANT NAME AND NUMBER: CAREX BUMBAUMII 011
COMMON MAME1 BUXBAUM'S SEDGE
SOURCE OF LEAD1 NAAS R & D 1986 (51%4) USGS QUAD HAME' HOXOHEER HTHN 7.8

DATE OF SIGHTIMG: 19860016 LATITUDE/LONGITUDE! 48S702N1Z10151H
PRECISION! LATITUDE/LONGITUDE ACCURATE TO 1/6 MILE RADIUS & UNCONFIRMED BY MNHP ASPECT:

FEDERAL STATUS!: ELEVATION: 3140FT
STATE STATUS: SENSITIVE VERIFIED: YES

GENERAL DESCRIPTION: RIDLEY LAKE. ABUNDANT ON BOGGY LAKESHORE. LAKE IN CONIFEROUS FOREST. ASSOCIATED
SPECIES: LONICERA INVOLUCRATA; SPIRAEA DOUGLASII, MENTHA ARVEMSIS, EQUISETUM SP.

TOMMSHIP, RANGE AND SECTION: T4ON R1SE S18 SE
COUNTYt HHATCOM
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SCIENTIFIC NAME

AGOSERIS ELATA

ASTER SIBIRICUS VAR MERITUS
BOTRYCHIW LANCEOLATUM
BOTRYCHIWUY LUNARIA
BOTRYCHIUH MINGANEMSE
BOTRYCHIUM PINNATUM
CALAMAGROSTIS CRASSIGLUMIS
CAREX ATRATA VAR ERECTA
CAREX BUXBAUMII

CAREX COMOSA

CAREX MACROCHAETA

CAREX PAUCIFLORA

CAREX PAUPERCULA

CAREX SAXATILIS VAR MAJOR
CAREX SCIRPOIDEA VAR SCIRPOIDEA
CICUTA BULBIFERA

DRABA AUREA

FRITILLARIA CAMSCHATCENSIS
GENTIANA GLAUCA

LIMOSELLA ACAULIS

LOBELIA DORTHANMNA
LYCOPODIUM ODENDROIDEUM
LYCOPODIUM INUNDATUM
NYMPHAEA TETRAGOMA
ORTHOCARPUS BRACTEOSUS

POA GRAYANA

PUCCINELLIA MUTKAENSIS
SAXIFRAGA DEBILIS

SAXIFRAGA INTEGRIFOLIA VAR APETALA

VASCULAR PLANTS OF WASHINGTON

FEBRUARY 1989

MHATCOM COUNTY

COHMON NANE '

TALL AGOSERIS

ARCTIC ASTER
LANCE-LEAVED GRAPE-FERN
HODNHORT

VICTORIN'S GRAPE-FERN
ST. JOHN'S HOONHORT
THICKGLUME REEDGRASS
ERECT BLACKENED SEDGE
BUXBAUM'S SEDGE

BRISYLY SEDGE

LARGE-AHN SEDGE
FEM-FLOWERED SEDGE

POOR SEDGE

RUSSET SEDGE

CAHADIAN SINGLE-SPIKE SEDGE
BULB-BEARING HWATER-HEMLOCK
GOLDEN DRABA

BLACK LILY

GLAUCOUS GENTIAN
SOUTHERN MUDHORT

HATER LOBELIA

TREELIKE CLUBHOSS

BOG CLUBMOSS

PYGHMY WATER-LILY

RDSY OWL-CLOVER

GRAY 'S BLUEGRASS

ALASKA ALKALIGRASS
PYGHY SAXIFRAGE

SHAHP SAXIFRAGE

% C = CANDIDATE FOR LISTING ON THE 1985 FEDERAL REGISTER, NOTICE OF REVIEW
H = KNOWN ONLY FROM HISTORIC RECORDS

PROPOSED FEDERAL
STATE STATUS STATUSH

SENSIVIVE
SENSITIVE
SENSIVIVE
SENSITIVE
SENSITIVE
SENSITIVE
THREATENED c
SENSITIVE
SENSITIVE
SENSITIVE
SENSITIVE
SENSITIVE
SENSITIVE
SENSITIVE
SENSITIVE
SENSITIVE
SENSITIVE ~
SENSITIVE
SENSITIVE
SENSITIVE
SENSITIVE
SENSITIVE
SENSITIVE
POSSIBLY EXTINCT
SENSITIVE
SENSIVIVE
SENSITIVE
SENSITIVE
SENSITIVE

HISTORIC
RECORD™

TTE TTTIT =X £ X T =



ENDANGERED, THREATENED AND SENSITIVE
VASCULAR PLANTS OF HASHINGTOMN
FEBRUARY 1%%

SKAGIT COUNTY

SCIENTIFIC NAME COMMON NAME PROPOSED FEDERAL HISTORIC
v STATE STATUS STATUSH RECORD»

CAREX COHOSA BRISTLY SEDGE SENSITIVE

CASTILLEJA LEVISECTA GOLDEN INDIAN-PAINTBRUSH ENDANGERED Cc

ERYTHRONIUM REVOLUTUM PINK FAWN-LILY SENSITIVE H

LOBELIA DORTHANMA HATER LOBELIA SENSITIVE

LOISELEURIA PROCUMBENS ALPINE AZALEA SENSITIVE ]

POTAMOGETON OBTUSIFOLIUS BLWIF-LEAVED PONDHEED SENSITIVE ]

PUCCINELLIA NUTKAEMSIS ALASKA ALKALIGRASS SENSITIVE H

SAXIFRAGA DEBILIS PYGMY SAXIFRAGE SENSITIVE H

% C = CANDIDATE FOR LISTING ON THE 1985 FEDERAL REGISTER, NOTICE OF REVIEW
# H = KNOWN OHLY FROM HISTORIC RECORDS
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REFCATED TO OCCUR IN NATICNAL PARK AREAS

USGS QUAD NAME

PUHPKIN MTN 7.5
PRIPKIN HTN 7.5
OIABLO DAN 7.5
DIABLO DAMN 7.5
PUHFKIN HTM 7.5
HOZOMEEM HTH 7.5
FUHFKIN HTH 7.5
HOZOMEEN HTN 7.5
HOZOMEEH MTN 7.5
HARBLEHOUNT 15
MY PROFHET 7.5
PUNPKIN HTM 7.5
PUHPKIN HTN 7.5

TOWNSHIP, RANGE

AND SECTION

TISN R13E
T35N R13E
TITH R13E
T3 R13E
T3EH R13E
T40N RI3E
TISN R13E
T4ON R13E
T4ON RL3E
T3TH R12E
T38N RI3E
TIEN R13E
T38N R13E

509
514
S06
$06
514
835
510
533
835
331
506
s09
510

HAMEAREA=ROSS LAKE HRA ----

DATA CURRENT AS OF JUNE 30, 1988

PLANT. COMMUMITY MAME

VINE HAPLE FOREST

RED ALDER/SALMONBERRY COMMUNITY
LODGEPOLE PINE-DOUSLAS FIR FOCREST
LODGEPOLE PINE-DOUGLAS FIR FCRESY
LODGEPOLE PIME/BEARBERRY COIDARMNITY
DOUSLAS FIR-LODGEPOLE PINE FOREST
OOUGLAS FIR-WESTERM HEMLOCK/CREGON BOXWOOD COHHUMITY
DCUSLAS FIR/VINE HAPLE COMMBIITY
DOUSLAS FIR/QCEANSPRAY COMMUNITY
HILLOW COMAMNITY

WESTERN REDCEDAR/VIHE HAPLE CO:RAMITY
HESTERH REDCEDAR/VINE MAPLE CCHMUMITY
WESTERN HEMLOCK/OREGOMGRAPE COHMUMITY



MASHINGTON RATURAL HERITAGE DATA SYSTEM 11
HIGH GUALITY MATIVE PLANT COMUNITIES 0
REPCRTED TO OCCUR IN NATIONAL PARK AREAS

DATA CURRENT AS OF JUNE 30, 1988

e HAMEAREA=HORTH CASCADES NPK

USES QUAD HAME TOUMSHIP, RAMGE PLANT COMMUNITY NHAME
AND SECTION :
BT CHALLENGER 15 T39H R12E S09 PACIFIC SILVER FIR FOREST .
OIABLO DAM 7.5 T36N R13E 504 PACIFIC SILVER FIR FORESY
DIABLO DAM 7.5 TI6K R13E 504 PACIFIC SILVER FIR FOREST
HT SHUKSAN 15 T38H RIDE 515 PACIFIC SILVER FIR-KESTERN HEHLOCK FOREST
DIABLD DAH 7.5 TIEH R12E 536 PLLXFIC SILVER FIR-HESTERN HEMLOCK FOREST
DIABLD DAM 7.5 T36H R13E S04 PACIFIC SILVER FIR-MESTERN HEHLOCK/SALAL COMIRMITY
DIABLO DAM 7.5 T36H R13E S04 PACIFIC SILVER FIR-MOUMTAIMN HEMLOCK FOREST
HT CHALLENGER 15 T3S R12E 516 PACIFIC SILVER FIR-MOUNTAIM HEHLDCK FOREST
CASCADE PASS 7.5 T35M RI3E 836 . PACIFIC SILVER FIR-MOUMTAIN HEHLOCK FOREST
HT CHALLEMNGER 15 T40N R10E S25 PACIFIC SILVER FIR-HOUMTAIN HEMLOCK FOREST
DIABLO DAM 7.5 TI7H R1ZE 502 PACIFIC SILVER FIR-MOUNTAIN HEHLOCK FOREST
DIABLD DAH 7.5 T36H R13E 504 PACIFIC SILVER FIR/DEVILSCLUB COMMUNITY
DIABLO DAH 7.5 T38H R1ZE S26 PACIFIC SILVER FIR/DEVILSCLUB COMMUNITY -
DIABLO DAM 7.5 T33H R12E S26 PACIFIC SILVER FIR/MESTERN CODLMORT COMMUMITY
DIABLO DAH 7.5 T36H R13E 504 PACIFIC SILVER FIR/ALASKA KUCKLEBERRY COMMUMITY
0IABLG DAH 7.5 T3I8N R12E S26 PACIFIC SILVER FIR/ALASKA HUCKLEBERRY COXMUNITY
DIABLO DAH 7.5 T3 R13E sS20 PACIFIC SILVER FIR/BI6 HUCKLEBERRY COMRNITY
HT CHALLEMGER 15 T3I9N R11E 510 SUBALPINE FIR FOREST
HT CHALLENGER 15 T4ON R11E 517 VINE HAPLE FOREST
HT SPICKARD 7.5 T4ON R12E S35 YIHE HAPLE FOREST
MT CHALLENGER 15 T3ISH R10E SGl VINE HAPLE FORESY
' HT SHUKSAN 15 T3I8H R10E 515 BIGLEAF HAPLE-BLACK COTTOMSDOD FOREST
DIABLO DAH 7.5 T36N R13E 504 BIGLEAF HAPLE-BLACK COTTONMDOD FOREST
HF SHUKSAN 15 T38H R10E 515 BIGLEAF MAPLE/SALMONBERRY COMMUNITY
DIABLO DAH 7.5 T36NH R11E S04 RED ALDER FCREST
HT SPICKARD 7.5 T40H R1ZE 515 RED ALDER FOREST
HT CHALLENSER 15 T3&8N R10E S0} RED ALDER-BLACK COTTOMNHOOD FOREST
HT PROFHET 7.5 T3I6N R12E S02 RED ALDER/SALHONBERRY COICMITY
HT CHALLEKGER 15 T38N R1GE S01 RED ALBER/SALHCHBERRY COMMUMITY
HT CHALLENGER 15 T39N R12£ 520 SITKA ALDER FOREST
MT CHALLENGER 15 T40N R11E 3517 SITKA ALDER FORESY
KT PROFHEY 7.5 T38H R12E 502 SITKA ALDER FOREST
HT CHALLENGER 15 T38H R10E S01 SITKA ALDER FOREST
HT PROPHET 7.5 T38N R12E S26 SITKA ALDER FGREST
HT SHUKSAN 15 T3S RI0E S30 SITKA ALDER FOREST
HT SHUKSAH 15 T394 RIOE S30 SITKA ALDER FOREST
DIABLO DAH 7.5 T36H RL3E S04 SITKA ALDER FOREST
- FORBIDDEN FEAK 7.5 TISN R14E 508 SITKA ALDER FOREST
ROSS DAY 7.5 T37H R13E 516 SITKA ALDER-VINE HAPLE COMMUNITY
FORBIODEN PEAK 7.5 T35H RI4E 517 SITKA ALDER-VIKE MAPLE COMBTUNITY
DIAELO DAH 7.5 T35H RI3E S04 BEAREERRY COHIUHITY
DIABLD DAH 7.5 T3I7H R12E 502 BEARBERRY COMRMNITY
HT PROPHET 7.5 T38H R1ZE 51% BEAREERRY COMMUMITY
KT SPICKARD 7.5 V41N R1Z2E 534 BEARGERRY COMMUMITY
HT LOGAN 7.5 T3I5H R14E 521 BEARBERRY COMAMITY
CASCADE PASS 7.5 T35H R13E 535 KESTERM CASSIDPE-RED MOUNTAINHEATHER COMUNITY
- MT CHALLENGER 15 T3%H R11E 510 LESTERH CASSIOPE-RED HOUNTAIMHEATHER COMEARIITY
HT CHALLENMSER 15 T40H R10E 525 HESTERN CASSIOPE-RED HOUNTAINHEATHER COMAMITY
DIABLO D&M 7.5 T37N R12E 502 KESTERN CASSIOPE-RED HOUMNTAIKHEATHER COMEANITY
HT SPICKARD 7.5 T4OH R12E 534 HESTERH CASSIOPE-RED HOUMTAINHEATHER COMIRIITY



WASHINGTON NATURAL HERIT. ATA EM - - - -
VS WD UEE TED MED NS CHES GRS cLEEE-olls BN BEN. W .
- REPORTED TO OCCUR XIH HATICHAL PARK AREAS
DATA CURRENT AS OF JUNE 30, 1983

————— e NAHEAREA=NORTR CASCADES NPK -

USES QUAD NAHE TOHNSHIP: RANGE PLAHT COMIUNITY HANME
ALD SECTION v
FORBIODEN PEAK 7.5 T35H R14E S19 WESTERN CASSIOPE-RED MOUNTAINHEATHER COMSRMITY
HT CHALLENGER 15 T4ON R10E S23 KESTERN CASSIOPE/LUETKEA COMHUNITY
HT CHALLENGER 15 TS0N R10E S23 BLACK ALPINE SEDGE COMMUNITY
DIABLO DAH 7.5 T3I7H R12E S02 BLACK ALPINE SEDGE CCMHUMITY
NT SPICKARD 7.5 T4ON R12E S04 BLACK ALPINE SEDGE COMMUNITY g
DIABLO DAH 7.5 T36N R13E S04 ALASKA CEDAR FOREST: +
DIABLO DAH 7.5 T36N R13E S04 ALASKA CEDAR FOREST . .
CASCADE PASS 7.5 T35N R13E 535 CRON3ERRY COMMUMITY ¥
HT PROPHET 7.5 V35N R12E 519 CROLBERRY COMMUNITY - -
HT CHALLENGER 15 T34 R12E S20 SUBALPINE LARCH COMMRUNITY '
FORBIDDEN PEAK 7.5 35H R14E Slé SUSALPINE LARCH COMHUNITY
HT CHALLENGER 15 T35N R11E S10 RED HOUNVAIMHEATHER-BLUELEAF HUCKLEBERAY COHMUNITY
MT CHALLENSER 15 T4oH R10E S25 RED HOUNTAINHEATHER-BLUELEAF HUCKLEBERRY COMSUMNITY
DIABLO DAH 7.5 Y37 R12E So2 RED HOUNTAIMHEATHER-BLUELEAF HUCKLEBERRY COMHOUMNITY
FORBIDDEN PEAK 7.5 T3SN R14E 818 RED MOUNTAINHEATHER-BLUELEAF HUCKLEBERRY COMHMUNITY
MT CHALLEHGER 15 TIN R11E 510 CREAM MOUNTAINHEATHER SHRUBLAKND
HT PROPHET 7.5 T38N R12E 519 CREAH HOUNTAINHEATHER SHRUBLAND
HT SPICKARD 7.5 TaoH R12E S04 CREAH MOUNTAINHEATHER SHRUBLAND
HT SPICKARD 7.5 T4lN R12E S34 WHITEBARK PINE-SUBALPINE FIR FOREST
DIABLO DAH 7.5 T38N R12E 526 DOUGLAS FIR-LOOGEPOLE PINE FCREST '
HT CHALLENGER 15 T4ON R11E S09 DOUGLAS FIR-MESTERN HEHLOCK FOREST
HT SPICKARD 7.5 T40N R12E S35 OOUGLAS FIR-MESTERN HEMLCCK/ODREGON BOXHOOO COMMUNITY
MT SPICKARD 7.5 TGON R13E S29 OOUGLAS FIR-WESTERH HEHLOCK/ODREGON BOXNHOOD COMRTUNITY
OIABLO DAM 7.5 T33N R12E S26 DOUGLAS FIR-HESTERH HEHLOCK/OREGOH BOXKO0D COMHUNITY
ROSS OAH 7.5 T3I7N R13E S16 DOUGLAS FIR-HESTERN HEHLOCK/OREGON BOXIKOOD COMUNITY
HT PROFHET 7.5 T38N R12E S01 DOUSLAS FIR/VINE HAPLE COMMUNITY
HT PROPHET 7.5 T36N R12E 3526 DOUSLAS FIR/SALAL COMMUNITY
OIABLO DAH 7.5 T38M R1ZE S26 THIMBLEBERRY/FIRENEED COHHUNITY
HT SPICKARD 7.5 T4O0N R12E S04 CASCADE WILLOW/ALPINE FESCUE COMMUNITY
MT SPICKARD 7.5 T41M R12E §34 SHOM WILLOM/ALPINE FESCUE COMMUNITY
HT CHALLENGER 15 T3I9N R11E S10 ALPINE SAXIFRAGE-PIPER'S HOCDRUSH COHMUNITY
HT CHALLENGER 15 T4ON R10E S25 ALPINE SAXIFRAGE-PIPER'S WOODRUSH COMMRUNITY
DIABLO DAH 7.5 TI7H R12E S02 ALPINE SAXIFRAGE-PIPER'S HOODRUSH COHHUNITY
HT SPICKARD 7.5 T41N R12E S36 ALPINE SAXIFRAGE-PIPER'S ROODRUSH COMIRRIITY
DIABLO OAH 7.5 T36M R13E S04 = MESTERN REDCEDAR-HESTERN HEHLOCK FOQREST
DIABLO DAH 7.5 T36N R13E S04 HESTERN REDCEDAR-WESTERN HEHLOCK FOREST
HT SHUKSAH 15 T3SN R10E S19 MESTERN REDCEDAR-WESTERM HEHLCCK FORESY
- HT SPICKARD 7.5 T40H R12E S35 HESTERN REDCEDAR-MESTERN HWEHLOCX FOREST
HT FROPHET 7.5 TISN R12€ S02 MESTERH REDCEDAR-HESTERN HEHLOCK/VINE HAPLE COMMUNITY
DIABLO DAM 7.5 T38H R12E S26 NESTERN REDCEDAR-NESTERN HEMLOCK/DEVILSCLUB/LADYFERN COMMUNITY
DIABLO DAY 7.5 T3 R13E s20 MESTERN REDCEDAR-WESTERN HEHLOCK/DEVILSCLUB/LADYFERH COHMUNITY
HT CHALLENGER 15 T40N R11E S05 WESTERN REDCEDAR/VINE HAPLE COMHMUNITY
HY SPICKARD 7.5 T40N R1ZE S35 HESTERN REDCEDAR/VINE MAPLE COMIMUMNITY
MY SPICKARD 7.5 T4O0N R12E S35 HESTERN REDCEDAR/VINE MAPLE COMMUMITY
HT CHALLEHGER. 15 TISN R10E sS01 HESTERN REDCEDAR/VINE MAPLE COMHUNITY
s HT SPICKARD 7.5 T4CH R12E S35 WESTERN REDCEDAR/SKUNKCABBAGE COHMMNITY
- DIABLO D .5 T36N R13E S04 HESTERN REDCEDAR/SKURKCABBAGE COHUNITY

OIABLO DAM 7. T38H R12E S26 KESTERH REDCEDAR/SKUNKCABBAGE COMMUMNITY
- HMT CHALLENGER 1 T4ON RI11E S05 MESTERN REDCEDAR/DEVILSCLUB COMHUMNITY
. HT SPICKARD 7.5 534 WESTERH REDCEDAR/DEVILSCLUB CCMIOUMITY

-~

'_1



HASHINGTON MATURAL MERITAGE DATA SYSTEM
HIGH QUALITY HATIVE PLANT COMMUNITIES

13

REPORTED 7O OCCUR IN NATIOMAL PARK AREAS

USGS QUAD HAME

HT CHALLENGER 15
DIABLO DAM 7
DIABLD DAX 7
DIABLO DAY 7
OIABLD DAN 7
DIABLO DAH 7.
7
7
7
7
7

-

nwn

DIABLOD DAM
DIABLO DAM
DIABLO DAM
NT PROPHEY
DIABLC DAM
DIABLO DAH 7.
MT FROPHET 7.
HT SPICKARD 7.5
MT SHUKSAN 15
CASCAOE PASS 7.5
HT CHALLENGER 15
HT PROPHET 7.5

HT CHALLEMGER 15
DIABLO DAM 7.5

HT CHALLENGER 15
DIABLD DAH 7.5
FORBIDDEN PEAK 7.5
DIABLO DAH 7.5
CASCADE PASS 7.5
MT CHALLENGER 15
MT CHALLENSER 15
DIABLO DAM 7.5
CASCADE PA3S 7.5
DIABLO DAM 7.5
DIABLO OAN 7.8

-

nvaTmiAanwuAan

TOWNSHIP, RANGE

AND SECTION

T40H R11E
T36H R13E
T38H R12E
T38H R13E
T36N R13E
T38N R12E
T36H R13E
T3&6N R13E
T38H RI1ZE
T38N R12E
T3I6H R13E
T3I™ R13E
T38N R12E
TI9N RIZ2E
T39H R10E
T35N R13E
T40N RI1CE
T38N RI12E
T40N R10E
T3 RI12E
T3% R11E
T38H R12E
T3ISN R14E
T36N R13E
T35H RI13E
TI9N RI11E
T4O0N R10E
T3 R1ZE
T3I5N R13E
T3I™ R12E
T38M R1eE

s31
S04
826
s3I
S04
526
S04
S04
526
513
504
s20
sS04
504
519
$36
s23
511
525
s02
510
S2é
s20
504
S36
s10
S28
$02
336
s02
326

-~ NAMEAREA=HORTH CASCADES NFK

DATA CURRENT AS OF JUME 30, 19238

PLANT COEUNITY HNAHE

HESTERN HEMLOCK FOREST °.

MESTERN HEHLOCK FOREST

HESTERN HEMLOCK/OREGONGRAPE COMMUNITY

WESTERN HEHLOCK/OREGOHGRAPE COMMUNITY

WESTERN HEHLOCK/SALAL COMPUMHITY

MESTERN HEHMLOCK/SALAL COtEaMITY

WESTERH HEHLOCK/SALAL COMUNITY

HESTERH HEHLOCK/SALAL COMHRUMITY

HESTERN HEHLOCK/SALAL COMIAUMITY

WESTERN HEMLOCK/MESTERN COOLWORT COMMUNITY

WESTERR HEHLOTK/ALASKA HUCKLEBERRY COMERMITY

KESTERN HEHLOCK/BI6G HUCKLEBERARY COMMUNITY

RESTERN HEHMLOCK/OVALLEAF HUCKLEBERRY COHMUNITY -

HESTERH HEHLOCK/OVALLEAF HUCKLEBERRY COMMUNITY

HOUNTAIN HEHLOCK FOREST

HOUHTAIN HEHLOCK-SUBALPINE FIR COMMIAUMITY

HOUNTAIH HEMLOCK-SUBALPINE FIR COMMUMITY

HOUNTAIN HEHLOCK/RED HOUNTAIMHEATHER-BLUELEAF HUCKLEBERRY COtMMUNITY
HOWRITAIH HEHLOCK/RED HOUNTAIRHEATHER-BLUELEAF HUCKLEBERRY COMHAUIITY
HOUNTAIH HEHLOCK/RED HOUNTAINHEATHER-BLUELEAF HUCKLEBERRY COMAMITY
HOURTAIN HEMLOCK/RED HOUNTAIMHEATHER-BLUELEAF HUCKLEBERRY COIRALMITY
HOUNTATH HEHLOCK/CASCADES AZALEA

HOUNMTAIN HEMLOCK/CASCADES AZALEA

BI6 HUCKLEBERRY SHRUBLAND

BIG HUCKLEBERRY-BLUELEAF HUCKLEBERRY COMMUNITY

BI& HUCKLEBERRY-BLUELEAF HUCKLEBERRY COMHUNITY

816 HUCKLEBERRY~BLUELEAF HUCKLEBERRY COMMUNITY

BIG HUCKLEDERRY-BLUELEAF HUCKLEBERRY COMMUNITY

SITKA VALERIAN-AMERICAH FALSE HELLESORE COMTMNITY

SITKA VALERIAH-AHERICAN FALSE HELLEBORE COrRRUNITY

SITKA VALERIAN-AHERICAM FALSE HELLEBORE COMIUNITY

4



	6
	Scan513259
	Scan513261
	Scan513263
	Scan513265
	Scan513267
	Scan513269
	Scan513271
	Scan513273
	Scan513275
	Scan513277
	Scan513279
	Scan513281
	Scan513283
	Scan513285
	Scan513287
	Scan513289
	Scan513291
	Scan513293
	Scan513295
	Scan513297
	Scan513299
	Scan513301
	Scan513303
	Scan513305
	Scan513307
	Scan513309
	Scan513311
	Scan513313
	Scan513315
	Scan513317
	Scan513319
	Scan513321
	Scan513323
	Scan513325
	Scan513327
	Scan513329
	Scan513331
	Scan513333
	Scan513335
	Scan513337
	Scan513339
	Scan513341
	Scan513343
	Scan513345
	Scan513347
	Scan513349
	Scan513351
	Scan513353
	Scan513355
	Scan513357
	Scan513359
	Scan513361
	Scan513363
	Scan513365
	Scan513367
	Scan513369
	Scan513371
	Scan513373
	Scan513375
	Scan513377
	Scan513379
	Scan513381
	Scan513383
	Scan513385
	Scan513387
	Scan513389
	Scan513391
	Scan513393
	Scan513395
	Scan513397
	Scan513399
	Scan513401
	Scan513403
	Scan513405
	Scan513407
	Scan513409
	Scan513411
	Scan513421
	Scan513423
	Scan513425
	Scan513427
	Scan513429
	Scan513431
	Scan513433
	Scan513435
	Scan513437
	Scan513439
	Scan513441
	Scan513443
	Scan513445
	Scan513447
	Scan513449
	Scan513451
	Scan513453
	Scan513455
	Scan513457
	Scan513459
	Scan513461
	Scan513463
	Scan513465
	Scan513467
	Scan513469
	Scan513471
	Scan513473
	Scan513475
	Scan513477
	Scan513479
	Scan513481
	Scan513483
	Scan513485
	Scan513487
	Scan513489
	Scan513491
	Scan513493
	Scan513495
	Scan513497
	Scan513499
	Scan513501
	Scan513503
	Scan513505
	Scan513507
	Scan513509
	Scan513511
	Scan513513
	Scan513515
	Scan513517
	Scan513519
	Scan513521
	Scan513522
	Scan513523
	Scan513524
	Scan513525
	Scan513526
	Scan513527
	Scan513528
	Scan513529
	Scan513530
	Scan513531
	Scan513532
	Scan513533
	Scan513534
	Scan513535
	Scan513537
	Scan513539
	Scan513540
	Scan513541
	Scan513542
	Scan513543
	Scan513544
	Scan513545
	Scan513546
	Scan513547
	Scan513548
	Scan513549
	Scan513550
	Scan513551
	Scan513552
	Scan513553
	Scan513554
	Scan513555
	Scan513556
	Scan513557
	Scan513559
	Scan513560
	Scan513561
	Scan513562
	Scan513563
	Scan513564
	Scan513565
	Scan513566
	Scan513567
	Scan513568
	Scan513569
	Scan513570
	Scan513571
	Scan513572
	Scan513573
	Scan513574
	Scan513575
	Scan513577
	Scan513579
	Scan513580
	Scan513581
	Scan513582
	Scan513583
	Scan513585
	Scan513587
	Scan513588
	Scan513589
	Scan513590
	Scan513591
	Scan513592
	Scan513593
	Scan513595
	Scan513596
	Scan513597
	Scan513598
	Scan513599
	Scan513600
	Scan513601
	Scan513603
	Scan513604
	Scan513605
	Scan513606
	Scan513607
	Scan513609
	Scan513610
	Scan513611
	Scan513612
	Scan513613
	Scan513614
	Scan513615
	Scan513617
	Scan513619
	Scan513620
	Scan513621
	Scan513622
	Scan513623
	Scan513624
	Scan513625
	Scan513626
	Scan513627
	Scan513628
	Scan513629
	Scan513630
	Scan513631
	Scan513632
	Scan513633
	Scan513635
	Scan513637
	Scan513638
	Scan513639
	Scan513640
	Scan513641
	Scan513642
	Scan513643
	Scan513644
	Scan513645
	Scan513646
	Scan513647
	Scan513648
	Scan513649
	Scan513650
	Scan513651
	Scan513652
	Scan513653
	Scan513654
	Scan513655
	Scan513656
	Scan513657
	Scan513659
	Scan513661
	Scan513662
	Scan513663
	Scan513665
	Scan513667
	Scan513669
	Scan513670
	Scan513671
	Scan513672
	Scan513673
	Scan513674
	Scan513675
	Scan513677
	Scan513679
	Scan513680
	Scan513681
	Scan513682
	Scan513683
	Scan513685
	Scan513687
	Scan513688
	Scan513689
	Scan513690
	Scan513691
	Scan513692
	Scan513693
	Scan513694
	Scan513695
	Scan513696
	Scan513697
	Scan513698
	Scan513699
	Scan513700


