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EXECUTIVE 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. 

SCL, TRANSMISSION LINE VEGETATION MGT. PLAN, FINAL REPORT, PAGE i 
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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. 

SCL, TRANSMISSION LINE VEGETATION MGT. PLAN, FINAL REPORT, PAGE ii 
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The Ross Lake National Recreation Area (NRA) is one of four 
major and contiguous park units that comprise the North Cascades 
National 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 t_he NRA. The_ eas·tern 
boundary of the project study area is located at Ross Dam which 
is approximately 1,200 feet (ft) above mean sea level. The 
western boundary of the NRA is located at the confluence of the 
Bacon 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 Horth Cascades 
Highway and the Skagit River corridor. The Skagit transmission 
system consists of two lines. The line designated as the Bline 
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. 

SCL, TRANSMISSION LINE VEGETATION MGT. PLAN, FINAL REPORT, PAGE 1-1 
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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. 

SCL, TRANSMISSION LINE VEGETATION MGT. PLAN, FINAL REPORT, PAGE 1-2 
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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 i~ter
viewed the Noxious Weed Control Program Supervisors in Thurston, 
Clallum, Pacific, Pierce and Lewis County with regard to their 
herbicide use on these species. Additionally, we spoke with the 
Supervisor of the State Department of Transportation's Roadside 
Maintenance Program, and to 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. In 
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 

SEATTLE CITY LIGHT, T-LINE VEGETATION MGT. PLAN, FINAL REPORT, PAGE 2-1 
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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 visual 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 control programs. 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 "pa.rent 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 n·a.cti ve 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 general 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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COMPANY 

TABLE 2-1 
COMPOUNDS COMMONLY USED FOR RIGHT-OF-WAY 

WEED CONTROL IN WASHINGTON 

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 2,4-0 

Cyanamid Atrazine X X Triazine, residual 

Fermenta Bueno 6 X X MSMA . ( arsenical ) 
Decamine 40 X X 2,4-D formulation 

Uniroyal Oed-Weed Sulv X X 2,4-0 formulation 

DuPont Hyvar X X Bromacil can move 
Karmex X X Diuron used by WOOT 
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 + 2,4-0 

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 

A.mitrole (various trade names) 
Ammonium sulfamate (Ammate*) 
Atrazine (Aatrex*) 
Bensulide (Betasan*) 
Bromacil (Hyvar•, Krovar*) 
Bromoxynil (Brominal*, Buctril*) 
Cacodylic Acid {Phytar*) 
Chlorflurenol (Maintain*) 
Chloramben (Amiben*) 
Chlorsulfuron (Telar*) 
Dicamba (Banvel*) 
Dichlobenil (Casaron*) 
Diphenamid {Dymid*} 
Diguat _(Diquat*) 
Diuron (Karmex*) 
DSMA (various trade names) 
Fluazifop (Fusilade*) 
Fosamine (Krenite*) 
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*) 
Paraquat (Gramoxone*) 
Petroleum oil (Agri-Dex*) 
Prometon (Pramitol*} 
Sethoxydim (Poast*) 
Simazine (Princep*) 
Sulfometuron-methyl (Oust*) 
Tebuthiuron (Spike*) 
Triclopyr (Garlon*) 
Trifluralin (Treflan*) 
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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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·1 s vegetation management program. 

~ompounds 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. All 
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 Control Handbook 
( Appendix A ) . 
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TABLE 2-3 
STATE RESTRICTED USE PESTICIDES FOR USE BY CERTIFIED 

APPLICATORS ONLY 

COMMON CHEMICAL NAME 

Alachlor* 

Aldicarb 

Atrazine* 

Bromacil* 

Carbofuran 

Cyanazine* 

1,3-Dichloropropen~ 

Disulfoton 

Diuron* 

Heptacblor 

Hexazinone* 

Metolachlor* 

Metribuzin* 

Oxamyl 

Picloram*-

Prometon* 

Simazine* 

Tebuthiuron* 

*These products are herbicides 

SELECTED TRADENAMES 

Lasso 

Temik 

Aatrex, Atratol 

Hyvar, Krovar 

Furadan 

Bladex 

Telone 

Di-Sys ton 

Karmex, Krovar 

Velpar 

Dual 

Lexone, Sencor 

Vydate 

Tordon 

Prandtol 

Princep 

Spike 

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 

2,4-D and combinations 

Triclopyr 

Metasulfuron-methyl 

Chlorsulfuron 

Glyphosate 

Dicamba 

Tebuthiuron 

NOTES 

Various formulations 

Trade name "Garlon", 
as well as others 

Escort 

Telar 

Round-up 

Banvel,predominately 
as "Weed.master" 

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 environ.men
tal impact. 

Table 2-5 presents a shortened list of herbicides which are 
believed to be of potential in SCL's vegetation management pro
gra~. 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 

NAlltJFACTURER COHPOtJHD TANSY BRUSH NOTES 

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

Monsanto Glyphosate X X Short lived 
compound, 
tradenames are 
Accord, Round-
up, Rodeo, and 
others 

DuPont Sulfonylureas X X Extremely low 
and others rates required 

Elanco Tebuthiuron X X Similar to 
above compound 

Dow Triclopyr X X Especially good 
on brush 

Sandoz Dicamba X X Currently used 
by SCL 

I SOURCE: Specimen labels for compounds named. 

I 
I 
I 
I 
I 
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TABLE 2-6 
RANGES FOR ACTIVITY VALUES - HERBICIDES OF INTEREST 

COMPOUND RAT ORAL MODE OF 
LOSO 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 Publishing) 
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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 Search 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
quirement 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 maae 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 (Chemical Abstract 
Services On-Line) asking for matches based on the six herbicides 
of interest. As expected, the Agrochemical Handbook had one entry 
per chemical, which we had printed. Analytical Abstracts returned 
a total of 46 citations, ranging from one each for imazapyr ~nd 
triclopyr 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 
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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 Agrochemic~l Handbook 

Analytical Abstracts 

Agricola (2 subfiles) 

Chemical Abstracts 
(5 sub-databases) 

General 

1980-89 

1970-78 
1979-89 

1967-71 
1972-76 
1977-81 
1982-86 
1987-89 

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. 

Contains primarily data 
on pesticide analytical 
methodology, with occa
sionally other data on 
the pesticides. 

Deals primarily with data 
on agric.ul ture, soil 
science and weed and pest 
control. 

Perh~ps the most complete 
source of general inform
ation regarding chemicals 

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 cateqories 
based on 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 introduced in the data 
selection process. 

I 2.3 HERBICIDE DATA MATRIX 

I 
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The resulting Data Matrix is presented in Tables 2-aa through 2-
Sf. 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. 
Additipnal 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 
order 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 regu
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_ Products -

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, IUPA~ 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 Signal 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 IV)] 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. 

I 2,3.2.4 CAS Number -

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

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 Octanol/Water Partition Coefficient -

A measure of the tendency of the parent compound to migrate from 
a water solution into octanol (an a-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. 

I 2.3.2.11 Corrosiveness -

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

2.3.3 Environmental Fate 

2.3.3.1 Animal Metabolism -

Data regarding metabolism and elimination of the parent material 
by animal.s 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 molecule 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. 

2.3.3.6 Soil Metabolism -

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 
biological and/or chemical breakdown. 
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2.3.3.7 Soil Half-Life -

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 soil half-lives 
are more "persistent". It should be noted that the half-life time 
(x 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. 

I 2.3.3.8 Aquatic Metabolism -

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

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 
applic·ation. · 

The terms "Koc" and "Kd", termed "soil/water partition coeffi
cients", found in this category in the tables are indications of 
the soil mobility potential of a compound.Kc indicates the 
mobility potential with regard to soil organ~c carbon content, 
while Kd is a general indication of mobility potential with 
regard to a particular soil type, regardless of the organic 
carbon content. The higher the value of either number, the 
lower the potential for mobility through the soil. It should 
be noted that the Kd or K00 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 (LD50 ) 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/kg}. 
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2,3.4.2 Acute Dermal LD50 -

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

2.3!4.3 Acute Inhalation LC50 -

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 Lc50 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 te~t 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 Skin 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 - Nonrodent -

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. 

2.3.4.9 Chronic - Rat -

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 Chronic - Other -

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 to 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 Oncogenicity - 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.j. 

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 generations 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 specific genetic 
trait variations or dissection and examination for abnormalities 
in cell reproduction. 

2.3.5 Wildlife and Aquatic Organisms 

2.3.5.1 Avian LD50 -

Similar to the acute oral LD50 (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. 

I 2.3.5.2 Avian (Dietary) Lc50 -

I 
I 
I 

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 Lc50 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 {Section 
2.3.4.15.). This is a multi-generation st~dy typically conducted 
using mallard and bobwhite quail. In addition to typical repro
ductive parameters observed, egg production, hatch and shell 
thickness are monitored. 

2.3.5.4 Fish Lc50 (96 Hour) -

In this test, groups of fish are subjected to several single 
concentrations of the test compound in their water for 96 hours. 
The LC50 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 ~6 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 Lc50 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. 

2.3.5.6 Marine Lc50 -

This test, nearly always conducted in a flow-through system, is 
similar to the invertebrate Lc50 test (Section 2.3.5.5.) using 
typical marine organisms sucn 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 LD50 is reported as micrograms 
of test compound per bee (ug/bee). In the contact test, the test 
material is applied to the bee's integument either topically or 
as a (water) spray. Contact L050 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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TABLE 2-8A 

Compound DlCAHBA TEBUTHIURON 

Typical formulated Banvel, Trooper (both cba salt) Spike 
prociJcts 

Manufacturer Sandoz Elanco 

,. .... ~,,.A, n•rA: 

Chemical name Sandoz: 2·methoxy-3,6-dichlorobenzoic acid 
JUPAC: 3,6-dichloro·o-anisic acid JUPAC: 1·(5·tert·butyl-1,3,4·thiadiazole·2-

CA: 3,6·dichlor-o-2-~ethoxybenzoic acid yl)-1,3-dimethyluree 
Elanc:o, CA: 

N-(5·1,1-dimethylethyl)-1,3,4-
thiadiazole-2-yl>·N,N'·dimethylurea 

Signal word/toxicity Warning/I I Werning/I[, Caution/[11 
class (depending on formulation) 

Molecular formula C8HbC1203 C9H16N4QS 

Holec1.1lar weight 221.0 228.3 

CAS n...aber 1918·00-9 34014-18·1 

Solubility al 25C water: 4.5-6.5 g/liter water: 2.3 g/liter 
ethanol: 922 g/liter methanol: 170 g/l iter 
acetone: 810 g/liter acetone: 70 g/l iter 

Vapor pressure 4.5 mPa • 25C 0.27 11Pa al20C 

(3.4 x 10·5 11111 Hg) (2 X 10·0 • Hg> 

Dissociat. ion constant 1.16 X 10"2 DNF 

Octanol/water parti· 3.5 logk (1.19) 
tion coefficient 

pH 2.S • 3.0 7.4 (50% a~s solution) 

Stability Stable in acids & alk.al is; decomposes at ca. Stable in aq.ieous media at pH S-9. Hydro-
200C. Acidic in reaction, forming water·solu- lyzed at. higher t.ap.raturea by strong alka-

ble salts l is and str-ong acids 

Corrosi11en••• SL ight Non-corrosive to 11etals and poly.thylene 
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TABLE 2.;..8A 

Compound TRICLOPYR IHAZAPYR 

Typical formulated Garlon, Turflon Arsenal (isopropyl1111ine [IPAI salt), 
produets Chopper 

Hanufacturer Dow Cyanaaid 

CHEMICAL DATA: 

Chemical ne111e Dow, JUPAC: 3,S,b-trichloro·2-pyridyloxyecetic IUPAC: 2·(4·iscpropyl-4-.. thyl-5-oxo·2·i•i· 
acid dazolln-2-yl)nicotinic ecid 

CA: ((3,5,6·trichloro·2·pyridinyl)oxy) Cyan1111id end CA: 
acetic acid 2·(4,5-dihydro·4·methyl-4·(1·••thyl 

ethyl)-5-oxo-1H·i•idezo 1·2-yl)-3· 
pyridinecarboxylic ecid 

Signal word/toxicity Danger/I (Garlon 3A, Turflon Alline) Caut ion/ll 1 
class Caution/Ill (Garlon 4, others) 

Molecular formula C7H4CL3N03 C13H15N303 

Holecular weight 256.5 261.3 

CAS nullber 55335·06-3 81334-34·1 

Solubility GI 25C water: 440 mg/liter water: 10-15 g/liter 
acetone: CJ89 g/liter 

n·octanol: 307 g/liter 

Vapor pressure 0.17 mPa i 25C <O. 03 •Pa i14SC 

(1.3 X 10·6 • Hg) (2.0 X 1o·l • Hg) 

Dissociation constant OHF DNF 

Octanol/water parti· DNF 1.3 ii122C 
tion coefficient 

pH DNF 3.0-3.5 IIS 1X water solution i125C 

Stability DNF DNF 

Corrosiveness Not corrosive DNF 
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TABLE 2-8A 

Coapound SULFOHETURON·HETHYL GLYPHOSATE 

Typical formulated Oat Rodeo, RounciJp, Honcho, Ranger 
products (all iaopropyl11111ine salt) 

Hanuf ac:turer DuPont Monsanto 

CHEMICAL DATA: 

Chemical n- IUPAC: methyl 2-(3(-4,6-diaethylpyrimidin-2· Honaanto, [UPAC, CA: 
yl)ureidosulphonyl)benzoate 

DuPont and CA: N·(phosphQOOlllethyl)glycine 
aethyl 2·(((((4,6·dimethyl·2·pyriai 
dinyl)amino)carbonyl)amion)sulfonyl) 
benzoate 

Signal word/toxicity Caution/II I Danger/I (Ranger) 
clau Warning/JI (Round.lp) 

Caution/Ill (Rodeo, Honcho) 

Molecular formula C15H1bN40SS C3H8NOSP 

Molec1Jlar -ight 3b4.4 169.08 

CAS number 74222-97·2 1071-83-6 

Solubility i 25C water: 10 mg/liter at pH S, and 300 mg/liter water: 12 g/liter 
at pH 7 Insoluble in cOIIIIIOn organic solvents. 

ethanol: 13.7 mg/kg The alkali metal and aaine salts ara readily 
ac:etone: 2.40 g/kg soluble in water. 

Vapor pressure 8 111Pa il25C Negligible 

(6.0 X 1o·S 1111 Hg) 

Dissociation constant DNF DNF 

Octanol/water parti· 0.31 ipH 7 (phosphate buffer used to stabil- 1.7 X ~2·4 il.20 ppa 
tion coefficient ize> b X 10 i 100 ppa 

pH DNF DNF 

Stability Stable in neutral and alkaline aa.dia and when DNF 
dry at normal temperatures and storage condi· 

tions. 

Corrosiveness DNF Corrosive to iron and galvanized 1teel 
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Caapound 

~· •--- ENTAL FATE: 

Ani••l aatabolism 

Plant metabolisa 

Mode of action 

Hydrolysis 

Photodegradation 

Soil metabolism 

Soil half·l ife 

Aquatic 11etabolis• 

TABLE 2-8B 

DICAHSA 

Rapidly (80-90% in 24 hours) eli•inated in 
urine, mainly as dicamba and partly as the 

glycine conjugate of dicamba 

Several aetabolites are formed,including: 
major: S-hydroxy-3,6-dichloro-o-anisic acid 
minor: 3·6 dichlorosalicylic acid 
minor: 5-hydroxy-3,6-dichloro-2-methoxy-di

chlorobenzoic acid 

Selective systeaic herbicide. Absorbed by 
leaves and roots and readily translocated 
throughout the plant, Acts as auxin·like 

growth regulator. 

Resistant to hydrolysis under normal environ· 
.. ntal conditions 

Limited 

Undergoes •icrobial breakdown through 3 or 4 
stages to citric acid cycle intermediates and 

thereafter Largely to CO2, Soil Ph 5.3 favored 
rapid breakdown, while pH of 4.3 or 7.5 slowed 

breakdown. 

Ranges froa 7 to 14 days under favorable soil 
•icrobial conditions to 32 days or leas. Deg· 

radation slows under Lower temperature and 
soil IIOisture conditions 

DNF 

TEBUTHIURON 

Studies with rats, rabbits, dogs, mallard 
and fish Indicate the aaterial is rapidly 

absorbed, metabolized, .and nearly all (851) 
excreted in urine and feces within q6 hours. 

There is no significant retention of the 
material or its aetabolites. 

Hetebol i sa by N-de111ethylat ion and hydroxy
lat ion of the tert·butyl sidechain. 

Systemic herbicide. Absorbed by roots very 
rapidly and translocated to the leaves, 

where it inhibits photosynthesis. 

Generally resistant to hydrolysis under nor· 
mal anvironmental conditions . 

Essentially none 

There is soae disagreeaent whether metabo· 
lism by soil microorganisms is the primary 

or secondary mechanism for breakdown of 
tebuthiuron in soil, as opposed to chemical 

breakdown. 

11-18 110nths"in areas with average rainfall 
(12·15 110nths for 40·60. inch annual 

rainfall). Half-life is greater in areas of 
low rainfall, and in high organic-content 

soils, regardless of rainfall. Half-life of 
5 years was reported in arid region near 

Fresno, CA. 

Preli•inary results of recent studies indi· 
cate l i•ited degradation under aerobic and 

anaerobic conditions. 
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TABLE 2-8B 

Coapound TRICLOPYR [HAZAPYR 

ENVIRONMENTAL FATE: 

Aniaal aetabol ism Is rapidly excreted primarily via urine•• Studies in rats indicate approximately 87i 
unaltered triclopyr. lfullan teats indicated 1/2 of a dose is excreted in urine and feces 

excreted in 5 hours after 0.5 mg/kg body within 24 hours as the unaetabolized acid. 
weight dose. 

Plant metabolism DNF Residues rapidly decline in the 24 hours 
following application to the plant. Excreted 
through roots largely as unmetabolized acid. 
A half-life of 12·40 days has been reported 

for trees and brush. 

Hoda of ect ion Selective systeaic herbicide, absorbed by fo- Non-selective systeaic herbicide. Absorbed 
liage and roots and translocated throughout b:y roots and foliage and rapidly trans· 

plant and concentrated in meristematic tissue. located to th• aeristematic regions, where 
Induces auxin-type responses in growing it accumulates. Blocks synthesis of certain 

plants. plent .. ino acids leading to interference 
with cell growth. 

Hydrolyilis In aqueous solution, the acid is stable in the In aqueous solution, is stable in the dark, 
dark, but breaks down very rapidly in the but breaks down very rapidly in the presence 
presence of Light. The triethylaaine (TEA) of light. 

salt (Gerlon 3A) and butoxy•thyl ester {BEE) 
(Garlon 4) break down rapidly in water to the 

acid. 

Photodegradation Half-life in sunlight of 2·6 hours at 40 de· Stable in light in the absence of water. 
grees north latitude in spring, sU111111er and 

fall. 

So iL metaboli SIi Undergoes microbial breakdown in soil. Major The isopropylaaine salt (Arsenal active 
degradation prodJct is 3,S,6-trichloro-2-pyri- ingredient) degrades slowly in soil. Its 
dinol, with a soil half-life of 30·90 days. A major route of breakdown is photo· 

second metabolite is 3,5,6·trichloro-2·meth· degradation, with sOIN contribution by soil 
oxypyridine. The metabolites are thence con· aicrcbes. 
verted by soil microbes to COz and soil organ· 

ic matter. 

Soil half-life Varies over a large range, depending primarily Few data are available. CalC1llated half-life 
on soil moisture and temperature. in an Alabama forest soil was 1q-34 days, 

Typically 8·30 days in well-aerated soil, 42· and 'Sl-44 days in Leaf litter. 
130 days in anaerobic soil. An experiHnt in 
two sites in western Oregon and Washington 

gave values of 75-81 days. 

Aquatic metabolism DHF DNF 
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. TABLE 2-8B 

Compound SUlFOMETURON-METHYL GLYPHOSATE 

ENVIRONMENTAL FATE: 

Animal utabolism DNF Eliminated largely in feces, soae in urine, 
in rebbits. Rapidly eliminated in fish end 

a~atic insects. 

Plant ... tabolism DNF Not Ntabol bed. In one study, no signifi-
cant dagredation of the ccapound was found 

in plants after 20 days. 

Mode of action Broad-spectrum herbicide, absorbed rapidly by Nonselec:tive systemic herbicide. Absorbed by 
roots end foliage, then translocated through- foliage with rapid translocation throughout 

out th• plant. Stops cell division in the the plant. Acts on various enzyae systems, 
growing tips of roots and plants by •itotic interfering with amino acid and other bio· 

inhibition. synthesis. 

Hydrolysis In the dark, the acid is stable at pH 7 and 9 Stable 
(approx. 10% loss after 30 days). At pH 5, the 
acid breaks <**n to methyl 2·Call!inoaulfonyl)-

benzoate and saccharine. Th• dark half·life at 
pH 7 is approximately 14 days. For light con-

ditions, see photodagradation, below. 

Photodegradation No data -r• found regarding photodagradation Negligible in water and on soil. 
of th• dry mater i al • ln pH 7.4·8.b water solu· 

tion at a UV/blue light intensity about 1/2 
that of SUIDller noon sunlight, half-life is 

about 1.5·3 days. Major product is CO2 as well 
es numerous other compounds in s11all ~anti· 

ties. 

Soil Ntebolism Degradad atainly by hydrolysis, also by soil Soil microbial attack is the major and poa· 
microbial action. In acid soils, hydrolysis is sibly only llechanisa of breakdown in soil. 

the IIOSt important factor, while microbial The primary metebolite is aminomethylphos· 
action is IIIOl'e important in neutral and alka• phonic acid, which is also biodegradable; 
lin. soils. ]n addition to CO2 and saccharin, three other phosphonic acids ar• also usual· 
at least three major aroaatic sulfonyl break· ly prod.Iced. Further microbial action 

down products have been idant if ied in soil. results in conversion to~. 

Soil half·l ife Degradation rate is primarily dependent on Typically less than 60 days. Half-lives 
soil pH and moisture content, with faster deg- ranging from 2.5 weeks to 25 weeks have been 

radation occurring in aoister soil. Liaited reported for various soils including sand, 
available data indicate half·lives frca 4 to sandy loams and clay loams. 

1b weeks or longer. 

~atic metaboliSII DNF If aaterial comes into contact with suspend· 
ed or bottom sediaont, will bind to part i • 

cles and be degraded by microbial action. If 
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 

DICAHBA TEBUTHIURON 

Aquatic half·life DNF DHF 

-

Soil Koc: 511 l(d: sand:0.11, sandy loam:O.b.2, loam:0.82, 
Leaching/mobility clay:1.82 (0.5, 1.4, 1.8, 2% organic matter, 

ICd: D to o.q respectively). 

Dicalllba readily leaches in most soils except Moderately IIObile in 111ost soils. Is edi.orbed 
those with high organic content and kaolinite by clay and organic aatter in soil, so move-
clays, The degradation prod.act 3,b·dichloro- ment is inversely proportional to the soil 
salicylic acid adsorbs more readily and is clay and organic matter content, and is di· 

less llobile. rectly proportional to the aaount of precip· 
itation. Rarely 1110ves below 18 inches depth. 

Accumulation in non· Ooes not accumulate in a11111111alian tissue due to Does not accumulate due to repid excretion 
target organisms rapid excretion and Lack of binding to aniaal tissues. 
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TABLE 2-8C 

Compoulld TRICLOPVR [HAZAPYR 

Aq.latic half-life Rapid hydrolysis indicates that• short half- DHF 
life would be expected in surface waters ax· 
posed to sunlight, but longer half-life in 

deeper water. Values of 0.5-3 days for a for· 
mulated product and 8 days (aerobic)/42 days 

(anaerobic) fof th• acid have bean determined. 

Soil leaching/- Kd: 10.0 (soil type not specified) Kd: 
mobility The acid has low leaching potential. 0 (clay), 0.07 (clay loam), 0.17 (loamy 

sand),0.19 (sandy clay loai1) 
Fairly mobile. Relation of soil pH to mobil-

ity is poorly understood. 

AccU11Ulation in non- Rapid excretion suggests that accumulation is Does not accumulate in animals, including 
target or9aniS111s not to be expected. fish. 
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TABLE 2-8C 

Compound S\JLFOHETURON·HETHYL GLYPHOSATE 

Aq.iatic half-life While no dat• were found, photod.gradation and Following h•ve been raported: 
hydrolysis dat• suggest that half-Life in neu- ~atic sediaent: approx. 7 .... ks 
tral and alkaline natural water the acid would Sphagn.a bog {pH 4.2): 7 weeks 

have a half-life on tha ordar of• few days. - Cattail swap (pH 6.3): 9 weeks 
Haterial that was carried to greater depths Pond water (pH 7.3): 10 weeks 
where light does not penetrate would persist 

longer in neutral and alkaline water. 

$oil lHCh ing/- Kd: 0.12 (clay) - 0.68 (sandy clay loam) Very Little potential mobility. Rapidly and 
llobi l ity strongly aclsorbed to soil, particularly to 

Fairly •obila in soil. Hora ~obile in soils of clay particles and at lower pH values. 
pH 7 or greater, less llobile in clay soils. 

~nown soil 11etabolitea are also fairly llobile. 

Accullulation in non- Data not found regarding HIUDals. Does not Does not accuaul•t• in fish or other-
tar-got or-gani111s 11Ccumulate in fish. aniaals. 
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TABLE 2-8D 

Compound DICAKBA TEBUTHIURON 

TOXICITY: 

Acute oral LD50 757·17071119/kg (rat) 579-071 mg/kg (rat) 
568-644 mg/kg (110U11e) 

256-310 11g/kg (rabbit) 

Acute der11al LD50 > 2000 ag/kg (rabbit) > 5000 mg/kg 

Acute inhalation LC50 9.6 mg/liter (ret) :?: 3. 70 mg/liter (rat) 

Eye irritation Extr1111ely irritating and corrosive· SL ight 

Skin irritation Moderate (rabbit) Non-irritating (rabbit) 

Skin sensitization Moderate (guinea pig) None (guinea pig) 

Subchronic - rat NOAEL: 5000 ppm in diet (250 11g/kg/day) NOAEL: 1000 ppm in diet 

Subchronic • DNF NOAEL: 1000 ppm in diet (dog) 
. nonrodent NOAEL: 1000 ppm in diet {chicken) 

Chronic - rat NOAEL: 1000 pp111 in diet NOAEL::?: 400 ppm in diet (20 mg/kg/day) 

Chronic - other NOAEL: 1000 ppm in diet (dog, aouse) NOAEL: 25 ag/kg/day (1 year dog) 
52 mg/kg/day (dog) 

Oncogenicity • mou11e Not oncogenic Not oncogenic 

Oncogenicity - other Not oncogenic (dog) Not oncogenic (rat) 

Teratogenicity - rat Not teratogenic Not teratogenic 

Teratogenicity Not teratogenic (rabbit) Not teratogenic (rabbit) 
• other NOAEL: 3.0 mg/kg/day 

ReprodJctive effects NOAEL: 500 ppGI in diet (25 mg/kg/day) (rat) Not a reprod.active toxin 

Gene 1111.1tation Not -..tagenic Not tlUtegenic 
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TABLE 2-8D 

Coapound TRICLOPVR IHAZAPYR 

TOXICITY: 

Acute oral LDso b30·730 11g/kg'"Cmala, female rat) > 5000 ag/kg (rat) 
310 mg/kg (guinaa pig) > 2000 mg/kg (f .. ala IIOUse) 

550 119/kg (rabbit) 4800 ag/kg (rabbit) 

Ac:ute dermal LD50 > 2000 mg/kg (rabbit) > 2000 mg/kg (rllbbit) 
> 2000 ag/kg (rat) 

Acute inhalation LC50 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) 

Subchrooic • rat NOAEL: 100 mg/kg/day (female) and 30 mg/kg/day NOAEL: ? 10,000 ppm in diet 
(aale) 

Subchronic • NOAEL: 
nonrodent 

2.5 mg/kg/day (7.5 month) (clog) DNF 

Chronic· rat NOAEL (2 year): 10 mg/kg/day DNF 

Chronic· other NOAEL (2 year): 240 ppai in diet (5 119/kg/day) DNF 
CIIIOUse) 

NOAEL: 5 mg/kg/day (12 month} (dog) 

Oncoganicity • mouse Not oncogenic ONF 

Oneogenieity • other Not oncogenie DNF 

Teratogenieity · rat NOAEL: 100 mg/kg/day NOAEL: ? 1000 mg/kg/day (rat.) 
Not teratogenic Not ter-atogenic 

Teratogenicity NOAEL: 75 ag/kg/day (rabbit) NOAEL: ? 400 ag/kg/day Cr-abbit) • other- Not teratogenic Not teratogenic 

Reprociletive affects NOAEL: ? 30 mg/kg/day (3 generations)(rat) NOAEL:? 1000 119/kg/day (rat) 
Not a reprod.ictive toxin ~ 400 ag/kg/day (rabbit) 

Not a reprocilctive toxin 

Gena -..tation Not mutagenic Not mutagen ic 
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TABLE 2-8D 

Conlpound SULFOMETURON·METHYL GLYPHOSATE 

TOXICITY: 

Acute or-al LD50 > 5000 ag/kg Caal• rat) 4300-5600 aq/kg (rat) 
3800 ag/kg (rabbit) 

Acute der-mal LD50 > 8000 •glkg (male r-ebbit) > 5000 aq/kg (r-abbit) 
> 2000 mg/kg (female r-ebbit} 

Acute inhalation LC50 5 mg/liter- (rat) > 12.2 mg/Liter- (r-at) 

Eye irr- itat ion . Slightly irritating Slightly ir-ritating 

Skin irritation Slightly irritating (rabbit) Non-irrit.eting (rabbit) 

Skin sensitization Non-sensitizing (guinee pig) ONF 

Subchr-onic - ret DNF NOAEL: ?: 2000 pp11 in diet (90 day) 

. 
Subchron ic • DNF NOAEL: ? 350 1119/lc.g/day <rabbit) 
nonrodent ? 2000 pp11 in diet (90 day dog) 

Chronic - rat NOAEL: 50 ppa in diet (2 year) NOAEL:?: 300 pp11 in diet (2 year) 

Chronic - other NOAEL: 200 pp111 in diet (1 year, dog) NOAEL:?: 300 ppm in diet (2 year deg) 

Oncogenicity - aouse Not oncogenic NOAEL? 300 ppm in diet 
Not oncogenic 

Oncogenicity - other Not oncogenic Not oncogenic (rat) 

Teratogenicity • rat DNF NOAEt:?: 3500 mg/kg/day 
NOAEL (fetotoxicity): 100 ag/kg/day 

Not ter-atogenic 

Teratogenicity DNF NOAEL: 175 111g/kg/day (rabbit) 
• other Not teratogenic: 

Repr-oductiv• effects NOAEL: 500 ppm in diet NOAEL: 10 ag/kg/day (3 generation rat) 
Not a reprod.ictive toxin 

Gane mutation Not 11utegenic NOAEL: ?: 2000 ag/kg (aouse, "Dollinant le-
thal•> 

Not autagenic 
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TABLE 2-8E 

Compound DlCAHBA TEBUTHlUROH 

WILDLIFE ANO AQUATIC 
ORGANISMS: 

-
Avian LD50 2000 ag/kg (aellard) > 500 mg/kg (m•llerd, quail, chicken) 

Avian (dietar-y) LC50 >10,000 ag/kg in diet (8 day mallar-d, quail) NOAEL:? 2500 ppm in diet (mallar-d, quail) 

Avian reproa.iction 90% hatch when hen•s eggs injected with 10 ppm NOAEL: ? 100 ppm In diet (mallar-d, quail} 
dicamba 

Fish L~ (% hour-) 28-35 mg/liter (r-ainbow trout) 144 ag/liter (rainbow trout} 
23•40 ag/liter (bluegill) 112 mg/liter- (blueg;Ll) 

46S mg/liter- (carp) > 160 mg/liter- (goldfish) 

Invertebrate LC50 > 100 mg/liter- ;1s-21c (6 spp freshwater- crus- NOAEL: 225 ppm (Daphnia) (no time given) 
taceans) (48 hours) 

Marine EC50 DNF NOAEL: 
180 ppm (oyster) 
10 ppm (shrimp) 

32 ppm (fiddler crab) 

Honey bee effects LD50 contact:> 100 ug/bee Contec::t LD50:? 100 ug/bee 
oral:> 10 ug/bee Non-toxic 

Essentially non·toxic 

EFFICACY: 

Target vegetation Controls annual and perennial broad-leafed Contr-ols herbaceaus and woody plants and 
plants (weeds, hardwood br-ush, certain tr .. s), tr .. s, including red alder- and Russian this· 

including Russian thistle and tansy ragwort. tle. Gr-asses are less impacted than 
Banvel and Trooper are labell~d for cut-stump br-oadleaf plants. Exhibits SON 

use. poat-rgence activity on annual grasses ond 
broadleaf ~. 

Non·tar-get vegetation Little or no effect on grasses. Some phytotox- Will d8118ge orna11entals if al lowed to COM 
ic effects on conifers sprayed at high rates, into contact with ev•n pert of the root sys-

inc:luding partial or complete defoliation. tea. 
This is usually followed by recovery th• fol-

lowing year. 
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TABLE 2-8E 

Compound TRlCLOPVR IMAZAPVR 

WILDLIFE ANO AQUATIC 
ORGANISMS: 

Avian LD50 1b98 mg/kg (mallard) > 2150 mg/kg (aallard, qJail) 

Avian (dietary) LC50 > 5600 pplll diet (mallard) > 5000 ppm diet (mallard, qJail) 
2935 pp111 diet (quail) 

Avian reproe11Ction NOAEL: > 500 ppm diet (mallard, qJail) DNF 

Fish LC50 (9b hour) 117 ag/l iter (rainbow trout)· > 100 ag/liter (rainbow trout, bluegill, 
148 mg/liter (bluegill) channel catfish) 

Invertebrate LC50 133 mg/liter (48 hour) (Daphnia) > 100 mg/liter (48 hour) {Oaphnia) 

Marine EC50 DNF DNF 
. 

Honey bee effects Oral LD50 > b0.4 ug/bee Contact LD50: > 100 mg/bee 
Essentially non·toxic Non-toxic 

EFFICACY: 

Target vegetation Controls voody plants and many broad-leafed Good control of annual and perennial grass· 
weeds. Suitable for use in uncultivated l.,,,J, es. Controls broad leaf weeds and aany brush 
grassland, coniferous forests. Garton gives and dec:ici.lous tree species. Effective 

good control of red alder and fair control of against red alder. 
broadleaf maple with foliar or cut stuap ap· 
plications. Good control of tansy ragwort. 

Non-target vegetation Clover, Larch, lodgepole pine and ornamentals Generally low to moderate phytotoxicity to 
are sensitive. Little or no effect on grasses. conifer-s, but in Oregon trials for red alder-

control soae dulage to Douglas fir was not· 
ed, with subseqJent r-ecovery. White pine may 
also be susceptable. Conifer deaiage is also 

dependent on the application rate. 
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TABLE 2-8E 

Caapo1.1nd SULFOMETURON-HETHYL GLYPHOSATE 

WILDLIFE AND AQUATIC 
ORGANISMS: 

Avian LD50 DNF > 3850 mg/kg (quail) 

Avian (dietary) LC50 5000 ppm (mallard) > 4o40 mg/kg (mallard, CJJ•il) 
5b20 C CJ.I• il ) 

Avian repr0<1,ction DNF DNF 

Fish LC50 (% hour} > 12.5 ppm (rainbow trout) 86 mg/liter (rainbow trout); 120-170 
11g/l iter also reported 

110-1b0 mg/liter (bluegill) 
115 mg/liter (carp) 

97 1119/liter (fathead minnow) 

Invertebrate LC50 CNF 780 mg/Liter (Caphnia) (48 hour) 

Marine EC50 CNF 9b hour: 
281 nag/Liter (shriap) 

934 mg/liter (fiddler crab) 
> 10 mg/liter (oyster) 

Honey bee effects DNF 48 hour LD50: >100 ug/bee 
Not toxic to bees 

EFFICACY: 

Target vegetation Controls annual and perennial graa .. s and Controls a variety of annual, biennial and 
broad-leaf 11111eds; used in forestry to control perennial grasses, sedges, broec:1-leaved 
woody trees in pine tree stand$. Success with weeds and shrubs.Reportedly effective 
graa.es h variable, depending on the species. against tansy ragwort. Variable success 

Effective pre· or post-emergence. A related against red alder. RCll.lndup is labelled for 
sulfonourea, .. tsulfuron·•thyl, gives good cut-stuap use. 

tansy control . 

Non-target vegetation Can cause growth retardation and other adverse Has caused teaporary browning of conifers In 
effects of YCll.ln9 blue spruce end some pines forestry uses. 

and other conifers. 
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TABLE 2-8F 

Ccapound OICAMBA TEBUTHIURON 

OTHER INFOiHATION: 

A test in Oregon and Washington has shown good Because of long soil half-Life, gives long-
continuing control (about 70% after 1 year) of lasting control. Pelleted for1a1lations can 
tansy ragwort when applied at 0.5 lb ai/acre be stable on th• soil surface up to six 
in early April. Another test indicated that months with no precipitation. Eff i cacy suf -

when tansy is large or when flower stalk has fers if used on soil with >5% organic matter 
elongated, 1.0 lb ai/acre will afford control. or >30% clay. 
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TABLE 2-8F 

Ccapound TRICLOPYR IHAZAPYR 

-- :.;;-.:.RHATIOH: 

A study in Oregon has shown continuing control Arsenal uApplicator•s Concentrat~11 has an 
(about 701 after 1 year) of tansy ragwort when EPA Supple11entary Label for control of big-

applied at 1.S to 2.0 Lb ai/acre in early Leef maple and red alder in forestry Lands 
Apri L. in Oregon and Washington. 
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TABLE 2-8F 

Compound SULFOHETURON·HETHYL GLYPHOSATE 

OTHER JNFORHATJON: 

Tests in Oregon coastal range forest indicat.ct . 
poor.red alder control; ~ajor Douglas fir daa· 

-age at 4 oz/acre and minor injury at 2 
oz/acre. 
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ai 

C 

CA 

OMA 

DNF 

ECSO 

g 

Hg 

IPA 

IUPAC 

Kd 

TABLE 2-9 
LIST OF ABBREVIATIONS 

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 soil. 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.Sxl0-6 mm Hg (or, 1 
atmosphere of pressure= lxl08 mPa). 

NOAEL No Observed 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 (for-.alations) of th• six herbicidal 
coapounds considered In this revi-. 

Compound Typic•l prO<b:t Signal USEPA Reason 
word toxicity 

category 

Oicambe Benvel {OMA salt} W•rning II Eye irritation 
Trooper (OMA salt) 

Tebuthiuron Spike BOW Caution II I (*) 
Spike 20P,40P 
Spike SG 

Spike OF Werning IJ Orel toxicity, der•el 
toxicity, aye irritation 

Triclopyr Garlon 3A (TEA salt) Danger I Eye d•age 
Turflon Alline (TEA salt} 

Garlon 4 CBE ester} Caution III (*) 

Imazapyr Arsenal (parent+ IPA salt) Caution II I (*) 
Chopper (parent + IPA salt) 

~Lfoaeturon Diethyl OJst Caution ] JI (*) 

Glyphosate Ranger (]PA salt) Denger ] Eye daaage 

Roundup (]PA salt) Warning II Eye d•ege 

Rodeo, Honcho (IPA salt} Caution ] JI (*) 

OMA; di .. thylamine IPA : isopropylaaine TEA: triethylaaine BE= butoxyethyl 

C*) NOTE: No reason is given for inclusion in Category III since this is, realistically, the 
default Category into which pesticides are placed if they are not Category I or II. 
There .ere virtually no Category IV pesticides. 
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. 
TABLE 2-11: USEPA criteria for the assign111ent of • pesticide to• given toxicity category. 

Toxicity Category 

Criterion I u I JI IV 

Acute oral LD50 50 or less so - 500 500 - 5000 > 5000 
(mg/kg body weight) 

Acute dermal LD50 200 or less 200 - 2000 2000 • 5000 > 5000 
(mg/kg body weight) 

Acute inhalation 0.05 or Len 0.05 - 0.5 0.5 - 5.0 > 5.0 
LC50, 4 hour expo· 
sure 
(mg/liter air) 

Eye ir-l"'itat ion corrosive, or corneal involve- corneal involve- minimal effects 
corneal involve· •ent or irrita· mentor irr-ita- clearing in less 
aent Lasting more tion clearing in tion clearing in than 24 hours 

than 21 days 8·21 days 7 days or less 

Dermal irritation corrosive, with severe irritation IIOderate irrita- mild to slight 
tissue destruc· at 72 hour-s tion at 72 hours irritation at 72 

tion 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-

SEATTLE CITY LIGHT, T-LINE VEGETATION MGT. PLAN, FINAL REPORT, PAGE 2-50 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

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 founq 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 
nuau::,er 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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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 contr~l. 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 bas 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 according 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. 

SEATTLE CITY LIGHT, T-LINE VEGETATION MGT. PLAN, FINAL REPORT, PAGE 2-53 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

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. Since the 
cost per unit treated cannot be presented for this cost analy
sis, we have assumed that (l) 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 applicator 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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HERBICIDE 

Arsenal/Chopper 

Garlon 4 

Oust 

Escort 

Roundup 

Banvel 4 lb/gal 

Banvel CST1 

Spike 80WP 

Spike SG 2 

TABLE 2-12 
COMPARATIVE HERBICIDE COSTS 

COST/GALLON MIX RATE* 

$ 166.75 0.5 gal 

73.35 0.25 gal 

150.72 3.0 fl oz 

448.00 1.0 fl oz 

69.80 1.0 gal 

61.95 2.5 pint 

23.00 

21.25 [lb] 1.5 lb 

2.85 [lb) 

COST 

$ 83 .38" 

18.34 

28.26 

28.00 

69.80 

19.36 

31.88 

• Mix Rate= The amount of the formulation 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 IMPACT EVALUATION 

3.1 INTRODUCTION 

SCL Departmental Policy and Procedure (OPP) goals for the mainte
nance of the utility's transmission rights-of-way were adopted in 
1983 (OPP 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 

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



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

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. In 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 visual 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 transmiss'on line 
and ROW located in the.Ross Lake National Recreation Ar a. The 
evaluation presented here supplements a comprehensive a sthetic 
impact evaluation prepared for the Skagit Hydroelectr c Power 
Project, conducted under separate contract. 

The scope of this task is to: 

• 

• 

• 

conduct an evaluation of the visibility 
transmission structure and ROW from the North 
Highway {SR20) within the NRA and identify ar 
should be targeted for visual impact re 
(Aesthetic Target Areas): 

of the 
ascades 
as that 
uction 

document the extent of visibility, character and 
magnitude of visual impact for the Aesthetic Target 
Area ROW segments: and 

evaluate and recommend viable vegetative ma agement 
techniques (mitigation prescriptions) for mi imizing 
the visual impacts of the transmission struct res 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 I tegrated 
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 availa le data 
concerning the project segment of the Skagit transmissi n corri
dor. Data sources include: 

• 

• 

• 

• 

Seattle City Light Departmental Policy and Procedure 
for transmission ROW maintenance {OPP 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 a~ong the 
project ROW were consulted to obtain a familiarity ith the 
vegetation management techniques that are currently bein imple
mented to guard visual resources of the neighboring land. Addi
tional information was obtained concerning SCL's operati nal and 
safety constraints that are integral to the successful d unin
terrupted distribution of power via the Skagit line. 
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One of the key objectives is to manage the vegetation i the ROW 
corridor to prevent vegetation from contacting the pow r lines, 
thus preventing tr.ansmission failure, fire hazards and otential 
safety hazards to SCL maintenance personnel. Additional y, unim
paired access is important for quick response to repair ransmis
sion failure or control the spread of fires. Other asp cts that 
affect worker safety and the transmission system's 'ntegrity 
include line sag and sway, tree size and age, and soil type, 
slope and stability. Costs associated with an inability o quick
ly respond to such adverse scenarios are substantia (Newby 
1989). Consequently, it is necessary for SCL maintena ce crews 
to routinely manage vegetation to control height and cl ar 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 29 -24-960) 
and Safety Standards for Electrical Construction C de (WAC 
296-44-21230) presented in Appendix G and H, respectivel. 

Interagency Consultation 

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 

.mining the key aesthetic impacts of the transmission li 

meeting 
project 

S issues 
adjacent 
o deter-

dor to viewers enroute along SR20 and the development o mitiga
tion recommendations was presented. No issues, in add'tion to 
those targeted by the objectives of this contract subt sk, were 
presented by the NPS. 

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

3.2.3 Visual Impact Determination 

In addition to a review of the database of materials ma avail
able from SCL, a site reconnaissance of the project area 
ducted. The entire length of SR20 in the project study rea was 
traveled to identify areas where the transmission line to ers and 
ROW had a high level of visibility to travelers along t e high
way. A number of areas which had a history of cone rn were 
pointed out by SCL staff. Additional areas of cone rn were 
included as a result of the survey of the project study a ea. 
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3.3 AESTHETIC TARGET AREAS (ATA) 

Reconnaissance of the project study area and consulta ion with 
key SCL personnel resulted in the identification of seen areas 
(Aesthetic Target Areas) that are recommended for visu 1 impact 
reduction. 

The selection of ATAs was based upon the visibility oft e trans
mission line features and its likely adverse impact to viewers 
traveling SR20. Of primary concern is the visual comp tibility 
of the transmission features in the areas observed. Th varying 
level of contrast of the visual characteristics of the ransmis
sion line and corridor (i.e. form, line, color, textu e) with 
those of the surrounding natural landscape elements wi 1 impact 
the viewer. The extent of impact can be determined from an 
evaluation of the following: 

1) 

2) 

Viewer Exposure - the visibility of the tra smission 
corridor to travelers enroute or located at ey view
point locations along SR20. The significanc of the 
viewer's exposure is affected by: 

• 

• 

the viewing distance zones (i.e. 
project features experienced from for 
middleground and background distanc 
1974]), 

t'he duration of the viewing activity (af 
whether views are experienced while m 
stationary), · 

of the 
ground, 
s [ USDA 

by 
or· 

• the portion of the transmission line fea res and 
ROW exposed to viewers at key viewpoint ocations 
(i.e. lines, towers, ROW cleared vegetati n), and 

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

Viewer Sensitivity - based upon the numbers of viewers, 
the visual characteristics of the natural env'ronment, 
and the viewer's probable expectations. 

Figure 3-1 locates the seven areas on the project b se map. 
Following an upstream progression from the western proje t bound
ary near Bacon Creek, the Aesthetic Target Areas name in the 
figure are: 

1) 
2) 
3) 
4) 

Bacon Creek 
Pinkie's 
Thornton Creek 
Goodell Creek 

5) 
6) 
7) 

Gorge Dam Vi wpoint 
Diablo "Y" 
Diablo Overl ok 
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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 
(i.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 ANO IMPACT RATINGS 

PARAMETER 
OF CONCERN 

VISIBILITY OF T·LJNE FEATURES 

Transaission Tower 

Transmission Lines 

T·line ROW Clearing 

IMPACT 
RATINGS 

, - 3 

, • 3 

1 - 3 

OBSERVER POSITION/VIEWING ANGLE 

Inferior 1 

2 

Superior 3 

Perpendicular 1 

DEFINITION 

These are the structural c0111pOnents of the trans· 
mission corridor. 

At any one site, tower visibility is rated as 1 
(minimum), 2 (moderate) or 3 (maxi.lllUID), 

At any o~e site, visibility of lines between 
towers are rated 1 (minimum>, 2 (moderate) or 3 
(mu iaum >. 

At any one site, maintenance clearing zones, 
depending upon their visual ·impact, are rated 1 
(miniaua), 2 {moderate) or 3 (aaxi11U111), 

Note: Not all viewing angles are achieved at each 
site; eppl icable 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 considered of moderate ia
pact, and is assigned a ranking of 2. 

A superior view (above the target viewed) is 
considered of maxiaum i~pact, and is assigned a 
ranking of 3. 

A view which is perpendicular to the viewed object 
or target is considered of aini- viewer impact 
and is assigned a ranking of 1. 
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DEFINITION OF TERMS AND IMPACT RATINGS (continued) 

PARAMETER 
OF CONCERN 

Linear 

VIEWING DISTANCE ZDNE 

Background 

Hiddleground 

Foreground 

VIEWING OPPORTUHITY TYPE 

Primary Travel Route 

Informal Turnout 

Formal Turnout 

IMPACT 
RATl:NGS 

2 

1 

2 

3 

3 

2 

3 

DEFINITION 

A view along the length of the viewed object or 
target is considered of aocterate impact and is 
assigned a ranking of 2. 

Host viewpoint locations will have only one zone, 
that is the target viewed will be in the fore· 
ground, background, or middleground of the view· 
•r's scope of vision. 

A viewed object et background distances (5 miles 
plus) is considered of minimal iap,ect and is rated 
as 1. 

A viewed object at middle ground distances (3-5 
miles) is considered of modarete impact and is 
rated 2. 

A viewed object in the foreground CX ·~mile) is 
considered to have maximum impact and is rated 3. 

The freq.ieney of use end the 11tecessibil ity of an 
area will deteraine the ranking for these catego
ries, The opportunity type, viewer category and 
view duration are interdependent and require som. 

subjective interpretation of the vi.wing potential 
and duration. 

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

A •oderate ranking is given to pull-off sites, as 
IDOvement through these areas is usually associated 
with specific purposes (to let faster traffic 
pass, etc.) and views ~•y be :secondary. 

Caapgrounds, scenic view turnouts, and in soae 
cases trailheeds are areas in lllhich viewers have a 
specific interest in their visual surroundings. 
These areas are, therefore, rated with a 11axi .. 
score of 3. 
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DEFINITION OF TERMS AND IMPACT RATINGS (continued) 

PARAMETER 
OF COHCERH 

Non·ROW Changes 

YI EWEii CATEGORY 

Pleasure driver 

Recreationist 

Scenic Viewing 

VI EV DURATION 

Traveling 

Still Viewing 

IMPACT 
RATIHGS 

2 • 3 

3 

1 

2 

DEFIHITIOH 

Struc~ural IIOdifications such as the proposed NPS 
visitor center have their own impect on surround· 
ing viewsheds and thus interrelate indirectly with 
the T·Line ne.ds. These areas are given e rating 
of ainimua impact (1). 

People passing through the areas evaluated have 
specific activities or goals for their movement. 
Depending upon their likely intent and presence, 
viewer cat&gories are given a ranking of 1 to 3 as 
described below. 

A pleasure driver is likely to pass through an 
area rather quickly and make observations while 
moving, without stopping to c:onc:entrate on any 
particular view. Therefore, this viewer opportu· 
~ity for ac:tivity is rated as minilllUII for visual 
impact 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.e. 
hiking, boating and picnicking) will be scored for 
each activity. 

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

Not all durations will apply to a given site; 
those which do apply are given an appropriate 
score as described beLOlol. 

A viewer aoving through the area and not typically 
stopping is rated with a mini- score of 1. 

A viewer provided with an opportunity to stop 
briefly wi_ll be more cognizant of the surrounding 
•reas and thus is IIOderately illpaeted a"d rated as 
2. 

SCL, TRANSMISSION LINE VEGETATION HGT. PLAN, FINAL REPORT, PAGE 3-10 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DEFINITION OF TERMS AND IMPACT RATINGS (continued) 

PARAMETER 
OF CONCERN 

Extended Viewing 

IMPACT 
RATINGS 

.3 

DEFINITION 

Extended views are likely in scenic view areas, 
resort and camping areas, and siailar use situa· 
tions. This typ,1 of viewing is assigned a mexillUIII 
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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AREA 1: BACON CREEK 

I VIEWSHED DESCRIPTlON 

I 
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I 
I 
I 

VIEWPOINT LOCATION 

SR20; (H.P. 111) 

Skagit River: R.H. 83.00 

VIEWSHED CHARACTERISTICS 

Transmission Lines B & D cross 
SR20 w.st of Bacon Creek target 
area and again •ast of Bacon 
Creek Campground access road. 

Transmission Lines, towers and 
cleared vegetation within ROW 
dominate views of and through 
the target area. 

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

VIEWER EXPOSURE 

VISIBILITY IMPACT RATING 

1 • 3 Cain· max) 

Visibility of T·line Features 

* treo:saiss ion towers 3 

* T·lines 3 

* ROW clearing 3 
SUBTOTAL 

Observer Position/ Viewing Angle 

* inferior (1) 1 Westward 

Page 1 of 8 

IMPACT SIGNIFICANCE 

SUBTOTAL TOTAL 

9 

* nor11al (2) 2 at Site looking 

* superior (3) eastward 

* perpendicul11r {1) 

* linear (2) 2 
SUBTOTAL 5 

Viewing Distance Zone 
• background (1) 
• aiddleground (2) 

* foreground (3) 3 
SUBTOTAL 3 17 

VIEWER SENSITIVITY 

VIEWING POTENTIAL/ DURATION IMPACT RATING 

Opportunity Type 

* Primary travel route 3 

* Informal turnout 2 
• Foraal ca11pground site 

Bacon Cr.ek Campground 3 

(West of projec:t boundary) 
SUBTOTAL 8 

Viewer Category 

* Pleasure driver 1 
• Recreationist 

· picknicking/ 3 
telllpOrary rest 

• fishing 3 

• informal hiking 2 
(no establ. trails) 

SUBTOTAL 9 
View Duration 

• traveling (1) 1 

* still vi-ing (2) 2 

* extended viewing (3) 

SUBTOTAL 9 26 

TOTAL 43 

I 
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TABLE 3·1 
SEATTLE CITY LIGHT T·LJNE VEGETATION MANAGEMENT 
AESTHETIC TARGET AREA VISUAL IMPACT DETERMINATION 

AREA 2: PINKIES 

VIEWSHED DESCRIPTION 

VIEWPOINT LOCATION 

SR20;(M.P. 114.4) 

Skagit River-: ILH. 87.75 

VIEWSHED CHARACTERISTICS 

The tr-ansaission ROW par-allels SR20 
to the nor-th. Line D is &djacent to 
the highway and line 8 is situated 
up slope and above the highway along 
a steep embankment. 

Sporadic views of Line D, its towers 
and ROW cteared of vegetation are 
partially screened by the rugged 
terrain and vegetation. Line B would 
be visible fr-oa a stationary l)Qsition 
and only slightly visible while travel· 
ing on SR20. 

VIEWER EXPOSURE 

VISIBILITY 

Visibility of T·line Features 

* tr-ansaission towers 
* T-lines 
* ROW clearing 

IMPACT RATlNG 
1 • 3 (min· ma~) 

D· line 
2 
2 
1 

SUBTOTAL 
Obser-ver Position/ Viewing Angle 

* inferior (1) 

* nor1uil (2) 

* superior (3) 

* perpendicular (1) 

* linear (2) 

Viewing Distance Zone 

* b11ckground (1) 

"' middleground (2) 

* foreground (3) 

VIEWER SENSITIVITY 

VIEWING POTENTIAL/ DURATION 

Opportunity Type 
* Primary travel route 
* Inforaal turn<ll.lt 

Viewer Category 
* Pleasure driver 
* Recreatiooist 

• picknicking/ 
tellpOl"ary r-est 

- fishing 
· informal hiking 
(no establ. trails} 

View Duration 
* tr-aveling (1) 
* ,till viewing (2) 
* extended vi9"ing (3) 

1 

1 

SUBTOTAL 

IMPACT RATING 

3 

2 

3 

3 

2 

1 
2 

SUBTOTAL 

SUBTOTAL 

SUBTOTAL 

TOTAL 

Page 2 of 8 

IMPACT SIGNIFICANCE 

SUBTOTAL ·TOTAL 

5 

2 

1 8 

5 

3 17 

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 

VIEWSHED DESCRIPTION 

VIEWPOINT LOCATION 

SR20;(H.P. 117) 

Skagit River: R.H. 90 

VJEWSHEO CHARACTERISTICS 

Line D closely parallels SR20 to the 
north and Line Bis situated above 
the highway along a steep bank north 
of Line D. 

Line D, its towers and cleared ROW 
doainate views to the north side of the 
highway. line B can be from a stationary 
and only slightly visible while travel· 
ing al~ng the highway. 

VIEWER EXPOSURE 

VISIBILITY IMPACT RATING 
1 • 3 (min· max) 

Visibility of T·Line Features 

* transmission towers 3 

* T·l ines 3 
* ROW clearing 3 

Cl,server Position/ Viewing Angla 

* inferior (1) 

* noraal (2) 

* superior (3) 

• _perpendicular (1) 

• Linear (2) 

Viewing Distance Zone 

* background (1} 
• aidclleground (2) 
• foreground (3) 

VIEWER SENSITIVITY 

2 

2 

3 

SUBTOTAL 

SUBTOTAL 

SUBTOTAL 

VIEWING POTENTIAL/ DURATION IMPACT llA.TlNG 

Opportunity Type 

* Primary travel route 3 

• Informal turnout/trail· 2 

head 

SUBTOTAL 
Viewer Category 

* Pleasure driver 1 
• Recreationist 

- picknicking/ 3 

teaporary rest 
- fishing 3 

SUBTOTAL 
View Duration 

• traveling (1) 1 
• atill viewing (2) 2 

* extended viewing (3) 3 

SUBTOTAL 

TOTAL 

Page 3 of 8 

IMPACT SIGNIFICANCE 

SUBTOTAL TOTAL 

9 

4 

3 16 

5 

7 

18 

J4 
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AREA 4: GOODELL CREEK 

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

VI EWER EXPOSURE 

VIEWSHED DESCRIPTION VISIBJUTY IMPACT ·RATING 

VIEWPOINT LOCATION 

SR20;{H.P. 120.2 

Skagit River: R.H. 92.25 

VIEWSHEO CHARACTERISTICS 

The , transaission 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 froa the 
highwey. For the entire Length of the 
Goodell cr .. k Target area. 

1 - 3 (min· max) 

Visibility of T·line Features 

* transmission towers 

* T· lines 
* ROW clearing 

Observer Position/ Viewing Angle 

* inferior (1) 

* normal (2) 

* superior (3) 

* perpendicular (1) 

* linear (2) 

Viewing Distance Zone 

* background (1) 

* middleground (2) 

* foreground (3) 

VIEWER SENSITIVITY 

3 

3 
3 

SUTOTAL 

2 eastward 

2 
SUBTOTAL 

3 

SUBTOTAL 
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. VIEWING POTENTIAL/ DURATION IMPACT RATING 

A aicroweve distribution Line, along 
Trapper's peak ridge north of the highway 
would not be visible from the highway or 
visitor's center. 

Opportunity Type 
* Primary travel route 
* Informal turnout 
* Formal campground site nearby 

Goodell Campground 
* Proposed NPS Visitor's center 

Loe. on south side of river. 

v;-r Category 
* Pleasure driver 
* Recreationist 

- pioknicking/ 
teaporary rest 

• fishing 

• inforaal hiking 
(no establ. treils) 

* Foraal scenic viewing 
activity 

3 

2 

3 

3 

3 
2 

3 

SUBTOTAL 

Page 4 of 8 

IMPACT SIGNIFICANCE 

SUBTOTAL TOTAL 

9 

4 

3 16 

8 

SUBTOTAL 12 
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AREA 4: GOODELL CREEK (Continued) 

VIEWSHED DESCRIPTION 

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

VIEWER EXPOSURE 

VISIBILITY IMPACT RATING 
1 • 3 (min· max) 

View Dur•tion 
* trav•l ing 2 

extended viewing while 
tr•veling ca,e to perollel 
alignaent of T·lines end SR20. 

* still viewing (2) 2 
* extended viewing-still (3) 

froa NPS Visitor's Center 3 
SUBTOTAL 

TOTAL 

Page 5 of 8 

IMPACT SIGNIFICANCE 

SUBTOTAL TOTAL 

7 

43 

SCL, TRANSMISSION LINE VEGETATION MGT. PLAN, FINAL REPORT, PAGE 3-16 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TABLE 3·1 
SEATTLE C[T~ LIGHT T·LINE VEGETATION MANAGEMENT 
AESTHETIC TARGET AREA VISUAL IMPACT DETERMINATION 

AREA 5: GORGE DAM :VIEWPOINT 

VIEWSHED DESCRIPTION 

VIEWPOINT LOCATION 

SR20;(M.P. 123. 
Skagit River: R.M. 96.5 

VIEWSHED CHARACTERISTICS 

The site is situated south of SR20 and 
overlooks Gorge Dam and its reservoir 
to the southeast. The surrounding area 
is dominated by rugged terrain and covered 
by dense evergreen forest vegetation. 

The transaission lines are located between 
the viewpoint site and SR20 on the top of 
a ridge which separates the two. 
The T·line crosses over the Skagit 
River_ west of the dam and is clearly 
visible frOIII the viewpoint, as are 
the T·line towers along the north side 
of Gorge Lake. 

VIEWER EXPOSURE 

VISIBILHY 

Visibility of T·line Feature 

* transaission towers 
* T·lines 
* Rml clearing 

IMPACT RATING 
1 ·.3 (min· aax) 

3 

3 

3 
SUBTOTAL 

Observer Position/ Viewing Angle 

* inferior (1} 1 

* normal (2} 

* superior (3) 

* perpendicular (1} 

* linear (2) 2 
SUBTOTAL 

Viewing Distance Zone 

* background {1 ) 

* •iddleground (2) 2 

* foreground (3) 

SUBTOTAL 

VIEWER SENSITIVITY 

VIEWING POTENTIAL/ DURATION IMPACT RATING 

Opportunity Type 

* Primary travel route 3 

* Formal turnout 3 

* Proposed formal scenic 3 
viewpoint 

SUBTOTAL 
Viewer Category 

* Pleasure driver , 
* Recreationist 

· picltnicking/ 3 
temporary rest 

SUBTOTAL 
View Duration 

* traveling (1) 

* st il L viewing (2) 2 

* extending viewing (3) 

· future 3 

SUBTOTAL 

TOTAL 

Page o of 8 

IMPACT SIGNIFICANCE 

SUBTOTAL TOTAL 

9 

3 

2 14 

9 

4 

5 18 

32 
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TABLE 3·1 
SEATTLE CITY LIGHT T·LINE VEGETATION MANAGEMENT 
AESTHETIC TARGET AREA VISUAL IMPACT DETERMINATION 

AREA 6: OIABLO "Y" 

VIEWSHED DESCRIPTION 

VIEWPOINT LOCATION 

SR20;(N.P. _> 
Skagit River: R.H. 99.0 

VIE\ISHED CHARACTERISTICS 

Line B crosses diagonally over the east 
end of Diablo Lake and conti,.,.es up• 

ridge east of the lake. Line O crosses 
over Diablo Lake further west of Line B 
and parallels the lake along• steep rocky 
elllbank .. nt. It later rejoins Line 8 at the 
east end of the lake. 

The views of transaission lines of Line 8 
are clearly visible froa SR20. Views of 
Line D' s lines and towers are ainimized 
by the light colored backdrop of the 
rocky embankment . Where tho two lines 
converge at the east end of Lake Diablo, 
distant views of the trans•ission lines, 
towers and cleared vegetation is exposed 

Page 7 of 8 

VIEWER EXPOSURE IMPACT SIGHIFICAHCE 

VJSIBILI TY IMPACT RATING SUBTOTAL TOTAL 
1 • 3 (ain • max} 

Visibility of T·line Features 8·line D·Line B / D B / D 

• transmission towers 3 2 
• T·lines 3 2 
• ROW clearing 3 1 

SUBTOTAL. 9 / S 

Observer Position/ Viewing Angle 

• infer ior (1) 1 D·Line 
• noraal (2) 2 B·L in• at lake elavat ion 
• superior (3) 

• perpendicular ( 1) 

" linear (2) SUBTOTAL. 2 / 1 

View ing Distance Zone 

• background (1) 

• aiddleground (2) 

" foreground (.3) 

VIEWER SENSITIVITY 

B·Line D·Line 

2 
.3 

SUBTOTAL 

VIEWING POTENTIAL/DURATION IMPACT RATING 

Opportunity Type 
* Priaary travel route 
• lnforaal turnout 

3 

2 
SUBTOTAL 

3 / 2 

s 

14 / 8 

1 
by the west-feeing ridge. Vi-r Category 

• Pleasure driver 
• Recreationist 

• fishing 

1 

I 
I 
I 
I 
I 
I 

Vi- Duration 
• traveling (1) 

* still viewing (2) 
• extended viewing (3) 

SCL, TRANSMISSION LINE VEGETATION HGT. PLAN, 
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TABLE 3-1 
SEATTLE CITY LIGHT T-LINE VEGETATION MANAGEMENT 
AESTHETIC TARGET AREA VISUAL IMPACT DETERMINATION 

AREA 7: DIABLO OVERLoa::: 

VIEWSHED DESCRIPTION 

VIEWPOINT LOCATION 

SR20;(H.P. _) 
Skagit River: R.H. 102.75 

VIEWSHED CHARACTERISTICS 

A single transmission lino crosses 
over the northern most tip of 
Lake Diablo traversing over steep 

heavily forested terrain. 

Distant views of the T·Line towers 
ere clearly visible where it crosses 
over Oiablo Lake from the Viewpoint 
situated above the lake and at the 
south s

0

ide. A port ion of cleared land 
is visible west of the lake where the 
terrain is exposed to the viewer. 
The heavy vegetation screens the 
rotaainder of the cleared areas, 
exposing only the tips of the towers 
and transmission lines which tend to 
be highlighted by the dark background 
provided by the evergreens. 

VIEWER EXPOSURE 

VI SIBILJTY IMPACT RATING 
1 • 3 (min· max) 

Visibility of T·line Features 

* transmission towers 3 

* T- lines 3 

* ROW clHring 2 

SUBTOTAL 

Observer Position/ Viewing Angle 

* inferior (1) 

* normal (2) 

* superior (3) 3 

* perpendicular (1) 

* linear (2) 

SUBTOTAL 
Viewing Distance Zone 

.. background (1) 

* middlaground (2) 2 

* foreground (3) 

SUBTOTAL 

VIEWER SENSITIVITY 

VIEWING POTENTIAL/ DURATION IMPACT RATING 

Opportunity Type 

* Primary travel route 3 
• Formal scenic viewpoint 

Di«>lo Overloolt 3 

SUBTOTAL 
Viewer Category 

* Pleasure driver 1 
* Recreat ion ht 

• picknicing/teap. res 3 
• boating/resort 3 
- fishing 3 
- hiking (Diablo Lake 

Trail) 3 
SUBTOTAL 

View Duration 

* traveling (1) 1 

* at ill viewing (2) 2 

* extended viewing/ (3) 
boating J 

SUBTOTAL 

TOTAL 

Page 8 of 8 

IMPACT SIGNIFICANCE 

SUBTOTAL TOTAL 

8 

3 

2 13 

6 

13 

6 19 

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
niqu~s 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 tnorough 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 VEGETATION 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 scr~ened 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 claarance oL t~nes is 16 ft 6 
inches for 230 kV lines a~ for 24~ kV ~ N~ so 

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 Cl.
character of the NRA. This objective can also be accomplished b~ 
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. 
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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. 
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I TABLE 3-2 
PLANTING KEY 

I SYMBOL TYPE/SIZE EXAMPLE 

I 
EVERGREEN lREES 

I DOUGLAS FIR 
WESTERN HEMLOCK 

TALL (OVER 80') WESTERN RED CEDAR 

I 
LODGEPOLE PINE 

MEDIUM ( 40-80') 

I 
I 
I 

DEaDUOUS TREES BIG LEAF MAPLE 

TALL (OVER 80') 
WHl"Tr.: POPLAR 
PAPER BIRCH 

I BLACK COTTONWO~ 
RED MAPLE 

I 
MEDIUM ( 40' -80') RED ALDER 

VINE MAPLE 

I 
ROCKY MOUNTAIN MAPLE 

LOW (25'-40') EUROPEAN ASH 
WILLOWS 

I WILDUFE FORAGING SHRUBS 
THIMBLEBERRY 

I 
HARDHACK 

OCEAN SPRAY 
TALL (8'-15') GOOSEBERRY 

~ I 
. WESTERN SERVICE BERRY . .. SALM ON BERRY ... 
• RED OSIER DOGWOOD 

RED ELDERBERRY 

I 
MEDIUM (3'-8') RED HUCKLEBERRY 

SPIREA 

I 
Yt1LDUFE FORAGING SHRUBS 

I • KINNIKINNIK .,,,,.,,,. LOW (1'-3') LONG-LEAVED OREGON GRAPE 

I 
MOUNTAIN BOX 
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~EES 
MITIGATION: PROVIDE A HEIRARCHY OF VEGETATION HEIGHTS UNDER THE TRANSMISSION LINES WHERE THEY 

ARE VISIBLE FROM SR 20. PLANT AND/OR ALLOW TO GROW TALLER VEGETATION AROUND THE 
TOWERS WHERE TRANSMISSION LINES HA VE THE GREATEST GROUND CLEARANCE. PLANT AND /OR 
ALLOW TO GROW VEGETATION THAT DECREASES PROGRESSIVELY IN HEIGHT TOWARDS THE CENTER 
WHERE TRANSMISSION LINE GROUND CLEARANCE IS AT ITS LOWEST POINT. UTILIZE WILDLIFE 
FORAGING VEGETATION WHERE TRANSMISSION LINE GROUND CLEARANCE IS MINIMAL. 

RESULTS: VEGETATION PROVIDES PARTIAL SCREENING OF EXPOSED CORRIDOR, SOFTENS BOLD LINEAR FEATURES 
OF TOWER STRUCTURE, REDUCES VISUAL MAGNITUDE OF TRANSMISSION LINE FEATURES AND REDUCES 
CONTRAST OF CLEARED AREA WITH VEGETATION ALONG THE MARGINS OF THE CORRIDOR RIGHT OF WAY. 

TRANSMISSION TOWERS 

TRANSMISSION LINES 

ECIDUOUS TREES 

,TALL SHRUBS 
LOW/MEDIUM 

16'-6" MIN. CLEARANCE 
d,~ -~ 

f ~ :l(B1~ C, 

'""'~ ~~r,iill i~'i~~n 



TRANSMISSION RIGHT OF WAY 

LOW 
- DECIDUOUS 

TREES 

MAINTENANCE TRAIL 

EXISTING VEGETATION 

TRANSMISSION TOWER 

FALL LINE 

~ MAINTENANCE ROAD 

ON ALONG THE MARGINS OF THE CORRIDOR RIGHT OF WAY WITH TALLER VEGETATION ALONG THE OUTER MOST 
IGHT UNDER THE TRANSMISSION LINES. CLUSTER PLANTINGS TO PROVIDE A MEANDE~:ING EDGE TREATMENT 

LIZE WILDLIFE FORAGING VEGETATION UNDER THE TRANSMISSION LINES. 

) 



TRANSMISSION RIGHT OF WAY 

.----- MEDIUM TO TALL DECIDUOUS TREES 

MAINTENANCE TRAIL 

TRANSMISSION TOWERS 

MEDIUM TO TALL 

EVERGREENS 

FALL LINE 

EXISTING VEGETATION 

~ -_MAINTENANCE ROAD 

IB ALONG BOTH SIDES OF CORRIDOR. · PLANT AND/OR ALLOW TO GROW AREAS BETWEEN TOWERS WITH THE TALL 
PROGRESSIVELY SMALLER TOWARDS THE TOWERS. 
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HT OF WAY 

I~ 

TRANSMISSION TOWER 

~ 
MEDIUM TO TALL 

DECIDUOUS TREES 

TALL SHRUBS 

MAINTENANCE ACCESS ROAD 

AND SUPPLEMENT WITH A MIXTURE OF VEGETATION 
LY SCREEN THE TRANSMISSION LINES AND TOWERS. 

!MIZE VIEWS BY PROVIDING A NATURAL SCREEN IN CLOSE 

EXISTING VEGETATION 

S'c--?. 
~~11 

lt~lf,, 

~ 

,.('-~o~ 

~0'1<'.) 

rn--"'\ 



'. PLANTINGS OF TALL SHRUBS PARALLEL TO SR 20 WHERE TRANSMISSION LINE RIGHT OF WAY CROSSES THE 
,TO EXISTING VEGETATION ON EITHER SIDE OF THE TRANSMISSION LINE RIGHT OF WAY. 

~IDOR AND TOWERS CAN BE EFFECTIVELY SCREENED FOR THOSE WHO ARE TRAVELING THROUGH THE RIGHT OF 
:GETATION ADJACENT TO SR 20. 

TRANSMISSION RIGHT OF WAY 

w 
(.) 
z 

3'= , ~ -0 a:: 
....I <t: 

w 
....I 
(.) 

TRANSMISSION CORRIDOR 
CROSSING SR 20 

TRANSMISSION LINES 

SEE TYPE-A 



I RIGHT OF WA y 

·~~ 
DECIDUOUS TREES 

DISTANT VIEWS 

6' MIN. CLEARANCE 

TRANSMISSION TOWER 

LOW TO MEDIUM SHRUBS 
~--- -- TALL SHRUBS 

~~~ 
EDGE AND 

RUBS WITHIN 
R. 

ARE PARTIALLY SCREENED BY 
I riw Tri t.Ai:-n111t.A C::~RI IAC:: 

TALL EVERGREEN TREES 

EXISTING VEGETATION 
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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 applicabl~ to the type of 
views possible from SR 20. 
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,ACTERISllCS 
:>RRIDOR 
PROVIDING SOME SCREENING AT BACON CREEK. 

WAD 

I 

I 

RISllCS 
SES CORRIDOR. 
PROVIDING SOME SCREENING AT SAGON CREEK. 
EAST END OF CORRIDOR. 

o PARTIALLY SCREENED 
FROM VIEW. 

o-- SHORT DURATION. 

o TYPE: A,B,D AND E 

o SEPOSED 
SLOPE 

o TYPE: 

o LONG LINEAR CORRIDOR HIGHLY o NOT SIGNIFICANT 
VISIBLE Willi EXPOSED SLOPES 
AT FAR WEST END OF CORRIDOR. 

o TYPE: A,B AND D 

o LINEAR CORRIDOR 
o MED./SHORT VIEW 

DURATION 

o TYPE A,B AND D 

o EXPOSED SLOPE 
o LONG DURATION 
o HIGH VISIBILITY 

o TYPE: A,B AND D 



ARACTERISTICS 
I 

o LONG LINEAR VIEW OF D-LINE CORRIDOR, SHORT DURATION DUE TO o D-LINE VISIBLE 
H FOR SHORT 

I 

/ 
/ 

DURATION 

o TYPE: A AND D 

SCREENING BY EXISTING VEGETATION. 
o B-LINE NOT VISIBLE 

o . TYPE: A AND D 

RACTERISTICS 

FlCANT 
o D-CORRIDOR 

VISIBLE, MEDIUM 
DURATION 

o 0- CORRIDOR NOT VISIBLE 
o SMALL AREA AROUND TOWER B~ VISIBLE 

,1 

~Oo 

o NOT VISIBLE 

N/A 

-----

o EXPOSED SLOPE D-LINE 
o 8- CORRIDOR NOT VISIBLE 

11, 



TERIS11CS 
NOT VISIBLE 
EXPOSED SLOPE 
LONG DURATION. 

o B-LINE: NOT VISIBLE. 
o D-LINE: LONG LINEAR VIEW HIGHLY VISIBLE AS ROAD MEANDERS ALONG LENGTH OF CORRIDOR. 

1 AND D o TYPE: A, D AND E 

----- -0-- -

RIS11CS 
o 8-LINE: NOT VISIBLE 
o D-LINE: EXPOSED 

SLOPE HIGHLY VISIBLE. 

--- ---- ................ _ 
~-

---~:e:-------- - -0- --------~ ~~ 
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o B-LINE: NOT VISIBLE. 
o D-LINE: LONG LINEAR VIEW HIGHLY VISIBLE AS ROAD MEANDERS ALONG LENGTH OF CORRIDOR. 



~CTERIST1CS 
~ VERY LONG LINEAR CORRIDOR, HIGHLY VISIBLE 

1

0 TYPE: A,B AND E 

IST1CS 
VERY LONG LINEAR CORRIDOR FRAIAES MOUNTAIN VIEW 
HIGHLY VISIBLE 

TYPE'.: A,B AND E 



lEARED o DRAMA TIC VIEWS OF DAM AND CANYONS, o LONG LINEAR VIEW OF BOTH LINES, EXPOSED CORRIDOR HAS SIMILAR EXISTING OVERHEAD VIEWS OF T-LINE APPEARANCE TO STEEP ROCK CUFFS 

I 

o TYPE: F o TYPE: A,B AND C 

--- -0- - -0- -
~- ~ 
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o 8-UNE VISIBLE 
HIGA ABOVE 
VIEWER 

o TYPE: A,D AND E 

* 
DURATION VIEWS, D-UNE AND 
ABOVE SOMEWHAT VISIBLE 

A,D AND E 

~ 

0 LONG LINEAR AND PERPENDICULAR VIEWS OF 
CORRIDOR, CUFFS MINIMIZE IMPACTS, LINES 
CONlRAST WITH VEGETATION 

o NOT SIGNIFICANT 

o TYPE: D AND E oTYPE: B 

0 
LINEAR AND PERPENDICULAR VIEWS OF CORRIDOR, 
CUFFS MINIMIZE IMPACTS OF CL.EARED CORRIDOR, 
LINES CONlRAST WITH VEGETATION 

SR 20 

LINEAR VIEWS OF LONG DURATION, 
o CORRIDOR HIGHLY VISIBLE, SHARP 

VEGETATION CONlRAST 

o TYPE: D AND E o TYPE: A AND B 



O LINES VlSIBLE, CORRIDOR 
NOT VISIBLI: 

0 VlSIBLE CORRIDOR O LINES VISIBLE, CORRIDOR 
NOT VISIBLE 

0 VlSIBLE 
CORRIDOR 0 NOT VISIBLE 
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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 wc,rk 
targeted for the 1989 season was complete by mid-summer { Stanc:h
field 1989). 

Knowledge of planned future activity will enable SCL to evalu,1te 
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 respo~se 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 manag~d to prevent tall vegetation from 
contacting power lines. SCL crews regularly remove or trim trees 
in the ROW that can potentially grow into 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 
Aster sibiricus var meritus 
Botrychium lanceolatum 
Botrychium lunaria 
Botrychium minganense 
Botrychium montanum 
Botrychium pinnatum 
Botrychium simplex 
Calamagrostis crassiglumis 
Campanula lasiocarpa 
Carex atrata var atrosquama 
Carex atrata var erecta 
Carex buxbaumii 
Carex comosa 
Carex interrupta 
Carex macrochaeta 
Carex norvegica · 
Carex paupercu/a 
Carex pluriflora 
Carex saxatilis var major 
Carex scirpoidea var scirpoidea 
Carex scopulorum var prionophylla 
Carex stenophylla 
Carex stylosa 
Castilleja levisecta 
Cicuta bulbif era 
Coptis asplenif olia 
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 
lliamna longisepala 
Limosella acaulis 
Listera borea/is 
Lobelia dortmanna 
Loiseleuria procumbens 
Lycopodium dendroideum 
Lycopodium inundatum var inundatum 
Mimulus pulsif erae 
Mimulus suksdorfii 
Mimulus washingtonensis 
Nymphaea tetragona 

alpine/subalpine 
subalpine 

conifer & broad]eaf 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 cliffs 
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 woods 

wetlands 
alpine/subalpine 

conifer forest 
bogs 

cliffs, rock outcrops 
cliffs, rock outcrops 
cliffs, rock outcrops 

ponds & .Jakes 
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Orthocarpus bracteosus 

TABLE 4-1 

Habitats of Potential Species 

Parnassia kotzebuei var kotzebuei 
Parnassia kotzebuei var pumila 
Pel/ea brachyptera 
Petrophytum cinarescens 
Poa grayana 
Poa nervosa var nervosa 
Polemonium viscosum 
Potamogeton obtusif olius 
Potenti/la diversifolia var perdissecta 
Puccinellia nutkaensis 
Ranunculus cooleyae 
Rubus acaul is 
Salix tweedyi 
Salix vestita var erecta 
Sanicula marlandica 
Saxif raga debilis 
Sax if raga integrif olia var apetala 
Spiranthes romanzof/iana var porrifolia 
Tri/ olium thompsonii 

00 l-misc-020\habitat. tab 

Page 2 of 2 

meadows 
damp cliffs 
damp cliffs 

limestone outcrops 
basalt cliffs 

alpine/subalpine 
basalt cliffs 
talus slopes 

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 plan~s. 

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. In 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 Operation 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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PACIFIC NORTHWEST WEED CONTROL MANUAL 
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FORESTRY 
Undesirable woody ana heroaceous plants are ;:,rct11ems ,n com· 
merc1al forests and on fencelines and rigi1ts-of.way Safe. depend· 
able methods of cnem1cal weed control have been developed !or 
most forestry needs. Reforestation. in particular, may depend heav
ily on weed control. Depending upon local cono1t1ons and weea 
compos1t1on. the results sougnt differ strikingly •n degree of control 

and com~os1t1on of residual vegeiat1on. hence 1n tr.e cl101ce of 
method. 

The Oregon Forest Practices Act has :he manoatory requirement of 
successful reforestation after logging. n also prescribes certain 
rules regarding uses of herbrc:des to protec: plantations. Ocerators 
should tam1l1ar:ze themselves with these rules. 

Forest Land Brush Control 
The ob1ec:,ve of Need or brust-: conuol en commerc:al fcrest land :s 
to prov1ce larget and _h1gr.er-,:i1,;al,ty harvests and ro reduce the 
limgth of :1me recu1red to ::ring the c:op to maturity. The weea 
contro1 100 a!one cannot :irccuce a naNest, ~ut m:.,st :;e c:::mo,nea 
with cultural ;iract1ces 1nvciv1ng either seeo1ng m ;:ilannng, and 
subsequent orac:1ces that bring the crop to maturity. Grow,ng trees 
is '.he ultimate ob1ec::ve, not ~1!11ng brush: brusn control rs merely a 
pnase ct tM retorestat1on crcceoure. 

Chemicals 
Virtually all brush and ·.veea :ree control on forest :anos .scone w1lh 
2.4-0 . am,troie. glypncsate. ;:itc:oram. trrc:aoyr. or MSMA. as dor
mant or lo11ac;e scravs ,;ir n1ec:1ons Atraztne and '1exa.:1none are 
usea for neroacecus .veec :cntro: n ~1amat1ons: da1acon 3lso ·s 
useo ~or ;c~e ::e rer1n:a1 -;rasses. rr.ese :-Tiater1ais . s1n~Jv ,::r n 
comomanoo. g:ve :::uaaa-~oe<:~rum ac~:•J1ty :.:.n 'crest 3cec:es_ The 
2.4·0 ;ype corrcounas 3re ·e1at1ve1y ncn,n1urious :o Oouc;:as fir 
seedlings .:::urine; :he dormant season. Am1tro1e :s more 1n1urious :o 
conifers. but has gre3ter ac:1v,ty on certain 2.-t-O-res,stant 01ams. 
Picloram ano o:camoa are r.ear1y always harmrul wnen aopuea 
directly to conifers. SJ.t1slac:ory reforestation orush control can oe 
ach1e'led ·.vrth me proper :orrr.ulanon of these comoounds apphed 
a1 the proper season and wrCh the rignt earner D,camoa has shown 
ac:1v1ty on some resistant soec:es. bu1 neeos funner tesnng :or 
general recommenoat1ons ,n reforesta11on worK. Sorl·ac:1ve herb1· 
c:des are seldom suited for selective brush control in :his region 
because cf their tendency ta 1n1ure conifers. but are useful for site 
preoarat1on. Giyphosate 1s a growth 1nh1b1tor apclied exclusively as 
a late-summer foliage treatment to brush. G,yphosate also may be 
used an hares any time conifers are dormant. Triclopyr ,s a new 
arnval that has many prcpe~ies s1m1tar :o 2.4 5-T. and may often be 
used as a substitute at a h1gner cost. It 1s now registered for site 
preparaucn and release. and may be 1n1ected as the amino salt. It 1s 
highly 1n1unows to 2 to 3 needle pines. 

Hazards 
The broadcast aoplicat1cn of pest1c:des has received cons1derao1e 
attention ,n recent years :n connection with :he clanger to animals 
and other forms of life. The known toxic:ty of the common brush· 
killing comcounds used on fcres1 lands 1s rather low. as 1s 1nd1cated 
1n the sec:1on of this manual perta1n1ng 10 the properties of herb1c:des. 

In the Lake states. the same chermcals recommended for local use 
in reforestation have been used to top·k1II brush to promote the 
proliferation of sprouts for deer browse. Local studies have shown 
that deer eliminate or degrade both phenoxv herb1c1des and atra
z1ne with negligible accumulaliOn, and no apparent harmtul effects. 
Direct effects are llm,ted to plants under normal circumstances. 
Meat QUality has not been affected by either class of here1c:de as 
used for reforestation. 

There are numerous fac:ors that the ces11c:ce acc1,c:1tcr must 
consider Treatment of a forest oiten en:a1is :he acp1ica1:on ct :arge 
amoums 01 c~em,cals aver large areas It s 01fficult to de1meate 
prec1se1y wnicn areas are :ie,ng :reatea. ano wn1cn areas ar!? 
certain to be free ,:ii drift. :t 1s a1ways w,se ror the aco11caror :o avo1c 
unnecessar1 exoosure to these chemicals It ,s always N1Se to 
consult !tie ne1gneonng :andowners t:eiore conouc::ng 3 =1ac 
scray 100. and to taKe lhe max,mum ;:recauucns :a avord :resoass 
The oenetits from 1ud1c:ous ana 'Ne!l·olanned her::i1c:ce use can oe 
enormous ana ~r.oula not be 1eccaro1.:'<!a :iecause '.l1 ;;icor puc11c 
re!auons 

ALWAYS FOLLOW THE DIRECTIONS ON THE LASE!... The 
inlormation provided ir, this handbook is not intended to oe a 
complete guide to herbicide use. Before using any chemical, 
you should read the label recommendations ari the container. 
Be!ore a chemical can be r11commended for a specific use, it 
must be thoroughly tested. The recommendation on the manu
lacturer's label, when followed, can prevent many problems 
arising lrom the wrong use ol a c!'lemical. 

Application Methods 
The methods se!ec:ed for '.he aco11cat1on of herc:1c1des in a brush 
control s11uauon deceno uoon !he scec:es compos,uon. prox1m1ty of 
crops. degree of con1ro1 reawreo. and ava1Taote eau1cment. Method 
and season of appt1ca11on also have a maier influence on degree of 
selec:1v1ty 

In general, brush 1n wh1cn most stems are less than 2 nches ,n 
diameter, and grassy weed problems inoperable w1tt1 farm eausp· 
ment. are best treated by aircraft. Spot brush control 1s cest suited 
for hand or tractor-mounted ground rigs. Weed trees over 1.5 to 2 
inches :n diameter and conifers to be thinned are most econom1· 
catly treated by 1n1ect1on Some of the other methods are useful in 

special circumstances. but the above usually give ttie best results 
per dollar. The commonly used methods are descnbed betow, with 
special empnas1s on ob1ect1ves. formu1a11ons. and equipment pecu
liar to each. 

Foliage Application: Foliage spraying 1s an extensively used prac· 
nee that. to some extent. lacks select1v1ty for conifers. Nonstocked 
brush rields thal are to be converted to conifer stands are some· 
times better suited to foliage spraying than dormant spraying. Spe
cies sue:, as vine maple and others (see Tables of Recommendations} 
are nor sa11srac1only controlled by this method. Manzanita. Ceano
lhu.s. and 01her persistent-leaved brusn scec1es lend themselves 10 
saustactory conlrol with foliage treatments at any season from late 
dormancy until late summer. The choice of season ror these spe
c:es 1s de1erm1ned. within broader limits. by the availability of spray 
equipment and the presence or absence of susceptible crop trees. 
Alder 3/ld satmonberry are espec:ally sensitive to foliage sprays. 
but timing 1s cntlcal. It 1s important to wait until foliage is mature ror 
good control. Spraying of rapidly elongating stems wilt result in 
excessive sprouting, except 1n very sens1t1ve species. The optimum 
season is usually midsummer 1n terms of target spec:es control. 
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Chemical: 2.4-D. dichlaroroo. tric!apyr, gtyphosate. d1camba. 
picloram. and ammote are 1he herbac:des used Jar lohage appli
cations. For rates of acolicauan refer to the Tables of Recom
mendations. 2A·O. tr1c:opyr ester, and glyphosate are by far tne 
most he1ptu1 hercac:des of !his group. The others are used largely 
where these fall shor1. Amstrcle and dlcamoa are :ionvola11le and 
are very promising on some resistant species. Pic!oram-2.4·0 gives 
excellent c::ntrol of mixed species. Picloram and c1camca are highly 
tox,c ta most con1rers wnen apphed directly. but seedlings planted 6 
or more months after treatmen1 are normally unattec:ed. Water ,s 
almost always used as a carrier: :n late summer a small arr.aunt of 
diesel !ue1 (uo to ~ ,., i may be adcea. 

Application: The c::01ce of wnether to soray fot1age tram the air or 
with ground eou,oment oeoends ,~con the size of the ;ob and the 
eau1omen1 ava1latlle For most scot soray JDDs. grcunc ecuaoment :s 
the most sat1s1ac:ory With ground equipment. ,t •s necessary to 
como1etely cover :he fcsiac;e ot the brusn :,emg :re3tec. It :s gener
ally necessary to aco1y 100 ;al per acre or more of the spray 
so1ution to get adecuate coverage. Aerial appt1c:it1on ,nvo1ves 5 {O 
10 gal per acre Wh11e the ground ecu1prr.ent ienos :tse!f very well to 
small JOOS. :he iacor recu1rement ,s excessive on JOOS of more than 
a few acres: and aena1 acohcataon ,s orererrec. O:i large 1obs. aenal 
soray1ng·oeccmes a mL.:c:i !ess excensive way to apo1y hero1c:des 
The !ewer aosac;es and ·,c1umes acohec by aarc:aft may '10t !Jr~
duce quite .as como1e1e resul1s as a soaK1ng ;rounc spray, but 
snould orove aoeouate for mos: !orest ry ourcoses w1tM mucn le~s 
nerb1c1de waste. 

MaKe foliage trea1mer:ts tor mes: dec:duous scec:es wnen :he 
p1ants are ,n full ,ea: S,;ason or accllc:won 1s :rnocrtant Bes: 
results ....,,th :ohage ;crays ot :;nenoxys. am,irc,e oaclorarr. . or 
oicamoa are ac:'lsevec n !ate June ca early A"Q'.JSI Giypncsate 
snould be appheo cnly :n Aua;ust ano Seotember Treatment tco 
early ,n summer results 1n excessive sprouting or t ree damage 

Foi,age :reatment may be used with reasonable se:ect1111ty after 
conifers have comoieteo terminal elongauon. Ma,1omum se1ec:1v1ty 
1s observed with gtypnosate after Seotember 1. 

Dormant Application: Aoplicat1ons are made curing the season 
wnen buos are begannang to swell, but have not ac:ually opened 
This 1s used 1n areas where Douglas fir or true firs are estabhsned 
and require release from brush that is susceptible 3t this season. rn 
.all cases, except where tne brush species retain green foliage 
dunng the winter months. oil 1s used for the llerb1clde earner. 
Emulsions may be as effective on the persistent-leaved brush. 
Pines are sensitive to dormant sprays after the end of January. 

c:iemical; Phenoxy herc1c:des and triclopyr ester are applied 1n 
tow volumes by helicopter. Other types of ground apoaratus are 
not well acaoted to the requirements of this type of treatment. 
There are no known substitutes for 011. Ej(cept tor vine maple. 
however. most species can be treated 1n summer Vine macle 1s 
most sens1t1ve to triciooyr only during Macch and April. Giyphosate 
is also effective on vane maple in September, and may offer an 
effective substitute for the dormant spray 

Basal Application: This method of application ,s generally used 
where selective treatment of plants 1s desirable. It ,s also a means 
of extending spraying time for brush control, since basal applica
tions are effective from March to October. With basal treatments. 
the spray ,s mixed with oil and applied to tne lower 8 to 10 inches of 
a tree trunk or brush stem, soaking the trunk liberally to the ground 
line. Even larger hardwOod trees watt, thick bark are usually con· 
trolled effectively by basal treatments. Errecliveness and low cost 
of inJection will probably limit general use of basal applicauons. 

Chemical: The 1cw volatile es1er form of 2.4·0 . d1chlorprco. tnclopyr, 
and dicamba. singly or 1n comb1nat1on. may be used for basal 
soray1ng. Tnc,opyr 1s generally used when mixed brusn spec.es are 
involved; dlcamoa ,s excellent where reSldues will not harm conifers. 
01chtorprop shows some ut1hty tor basal treatment of mao1es. 

Appllcatlon: Herbic ides for basal sprays are always apohed with 
011 as a carrier, using either diesel or stove 011 Rates ot ;o or more 
pounds acuve ingredient of the herbicide to each 100 gal al 011 are 
used (TO ... aeghJ. For successful resul!s with basal sorays. the 
stem must be soaKed and thoroughly covered throughout the treat
ment area. The results !rem basal treatments cio not become rmme· 
d1a1e1y apoarent. Often the tree will leaf out and o,e bac~ ; or 2 
years be!ore finally dyrng. 

Sering acohcat1ons may proouce best :co-Krll. wmle sumr;:,;, and 
fall sorays may g,ve oetter sprout control Winter treatrne!'l,S may 
reouire 3 higher volume of scray with hagner coricemrat:cr. a~ ·.•,e!I 

Modified Basal Application: This method of aco11cat1cn ,5 a ::rrc1-
na1,on of the fouage and basal methods oi acohc:rnon It .~ .-,as,eiul 
of c:iem,cal , but ouate etfect,ve. esoec1ally on 01ackoerr:es 

C~em1cal: The same c:'lem1ca1 m1x1Ures thal :re effec::,,e ·n ::-asar 
metr.oo or apol1cat1on 

Application: The scray mixture 1s 6 pounos of me ac:o ~cu,valent 
ot the hormone cnem1ca1s 1n 10 to 15 gal of ::11ese1 011, ,01us ercuc;r. 
water :o make ;QQ gal of total soray: for haro-to·i<ill brusn, st; au;nt 
011 earner shoula be used Prooer acc11cat1cr. :eau1res carefu1 Ne!· 
trng c t :ne stem at the base. ano at least O oi' io J.5 ot :he !onage c t 
the ::1ant. i ne appucat,cn 1s mace ounnc; me growing seas.::r -i,g:-: 
volumes 01 011 and chemical may ::,rove excess1veiy oco~cu~ :er 
settled areas. 

Cut Surface Application: !n !he frill treatment. the trunK of t~e tree 
1s hacke<l or fnllea at ,ntervals around the trunk at a cc:iver.1ent 
level. The cuts are maae throu9h the bark. with ltle chros remaining 
connec:ed to the tree. The cut frill can be treated any time during 
the year. but the ::ut section should t:ie treated with the concen
trated amine-formulated nerb1c1de 1mmed1ately alter the trifl_ 1s 
comoleted. Few soec1es reau,re complete fra llang. Scaced axe cuts 
with 0.25 teaspoon (0.25 teaspoon as about equal to one milliliter 
(ml] or cubic centimeter (cc] of herbicide per cut) are usually 
aoeauate. 

Season 1s important 1n cut-surface applications. Certain herb1c:des, 
including 2.4-0 amine. ac t most effectively dUr,ng the upward pl'lase 
of sap movement. and others, including MSMA and dicamba. are 
best when sap is '"moving dOwn" 1n the fall. Season also affects 
root reserves of food for recovery. Stumps may be treated with 
either of two methods. One method 1s essentially the same as for 
basal treatment. The only difference is that the the top ts removed 
and the stump 1s treated to preven1 regrowth and resorou11ng. 
Research with btgleat maple and Oregon white oak indicates that 
best results require that the stump be thoroughly soaked around the 
ground line and cut surface with the spray solution at any t ime after 
cutting, but preferably before regrowth of sprouts. Far less costly is 
the applicallon of undiluted herbicide to· the penmeter of the freshly· 
cur stump surface. A teaspoonluf 1s adequate for almost any stump 
when uniformly distr1bu1ed around the perimeter of the llw wood in 
a thin tine. Stumps tnus treated may sprout weakly in the second 
year ii treated during ttle growing season or tall. Spring stump 
treatment has not been as successful. A delay between cutting and 
treatment of even an hour may reduce effectiveness. 

Chemical: 2.4-0 amines. triclopyr amine, pictoram, dicamba, or 
MSMA used singly or ,n comb1nat1on. are most effective and easiest 
to apply tor the Intl and girdle method. Esters will not worl( well. Do 
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not mix ~acodyl1c ac:o or .am11101e w,tt, am,nes or other sa1ts cf 
2.4·0 or ;i1c!oram Most cr.em,cals are used unc:luted. Tric!or;:yr r:iay 
be d1luteo :o half-s:rength Nith water :or hardwoode other :han 
maoles. Tric!ooyr s ,,ery elfec:1ve on many soec,es. 

Application: When :.1s1ng ,c rmone c:.em,cals suer. as 2. ~-o 
tnc!ocyr. or p1c:oram. !he c~t 3rea or ,n1ec:1Dn should be :reatec 
with the undiluted chemical as ;;urchased. Use •1, to '·" le3s~con 
( = 1 ml) of the chemical ~er each cut. When using unc1lutec 
chemical. ·t is oest to use amine or other sa1t formulations. Acd1t1on 
of a smail arr.aunt of water may be necessary ,r, freezing weather :o 
recuce •11scos1ty; :he salt ccr:c2ntrat1on ·.viii ;;,revent treezir:g. ?henoxy 
herb1c:oes s:ioulo ~e used ounng !ate soring ano early summe! 
MSMA snoula be useo only :Junng summer and tall. exceot on 
conifers ?:c:cram may ce usec any or these seasons 1n mixture 
wllh 2 . .!·u. :::u1 ·S ::est n surr.rr.er Tr:c:ooyr s oest ,n sering ar.c 
summer 

.i.cc11ca11on r:.av ::econ~ wnr. ·,anous :y~es oi ;ree :n1ec:ors ::::r ·.v11h 
a :iatc:-:et ar.o sc t; eeze bottle •ree 1n1ec :ors are :cols c:e~::;;:-:ec ·o 
p1aca ::t;em1ca1s ,nio trees .v,thout frn!1ng, ~1rc1mg, or le!ilr.g The 
,n1ec:or s ,ac:::eo :nto :he tree at :egular intervals at a c:::n.,,~rner:t 
he,gnt ar.o at an ang!e of acorox1mateiy eO oegrees with ,he ;rcunc 
On one ;ype. a ,ever at the c1c:::er end 01 :he ,niec:cr ,s tnocea ar.c a 
so1ut1on .5 01sc:.arc_;eo ,mo rt-:e ·n1ector 'lOle. 7r.e ob1ect ·s :c ., ,ec: 
the cnem:c:11 01rec :1y ·n:o the ,,ve :issue or '.he :ree :n1ec:c~ .,atc:-:
ets ;nculc ma~e :h,s a ·1ery ~se!u1 anc :cw -ccs: :nethco. ::ar::c:,;1ar:v 
s:nce 'Ticcern c::e'l1:ca1s oo ~ot recu,re .n1ec ::or. :.t ·he oasa ·J T ·na 
tree . 

The ··r.acx ar.o ; cuiri '" mernca s ~1ow1H ·han 'he ,niec:c r ar.c 
,s .ess orec:se n meterir.g or : :-:em,ca1s It :::rf~·s :he acvanr::c;e ,::1 
:o·.ver nvesrrr:ent : c!::! \;.r '! fl;a.l .cos :r 3 ~er ,::a~~a1r. ·nat ~~!::1..1:: ~,~ 

-::rr.cara::1e ·c ·~cse )f r. ie.c:~rs. = ;..; .J1ffer'?r.cas. .vCl..1C .... c: :~ 
great .n ar.y -:ven: 

C.it soac:ng ·s rr.r;:ortant. As ;i ru1e. harcwccos reouire ::cser 
soac:rg :han ccn,lers Alder. a mooerate1y sens11111e -=:cec:es sr:cu10 
sull _oe ,n1ec:zd at no morP. :nan .1 -ncnes be:ween C\.Jt :er.ters 
Douglas l1r, on the otl'.er hano. NIii be controlled by a singie n,ec· 
t1on (1 cc) ot MSMA ,n stems ·.;o le '2 ,nc:ies :n c:rcumrerence •4 
incnes d1ame1en 11 :s always a good ,dea 10 aec~ease soac:ng on 
larger trees. hence a '0-,nc:, Douglas fir may receive ttve 1n1ec::cns 
of MSMA to achieve results comoaraore 10 one ,n1ec:1on ,n a .;.,ncr: 
tree. Harowoods more :nan :2 .nches ,n diameter snould not na11e 
more than an 1ncn of ..inbroken oark between ,n1ec:1ons. Rots enter
ing 1n1ec:1on points hasten oem1se of many harawoods. esoec:ally 
alder_ 

ln1ect1on of conifers 1s probably :he lowest cost method of :t1inn1ng. 
Total '<ill :s :iot reou,red. ano m1n1ma1 dosages will permit gooo 
deyelor;:ment of untreated :rees. Heavy dosages. parucularly ot 
p1cloram. offer danger of "flasnbacl<" damage to unueated trees_ 
Organic arserncals and MSMA aopear to offer cons,aeraole pro
tection from bark beetles 1n conifer trees l<1lled by :ne herc,c:oe. 
MSMA ,s more etfec:111e for ~riling ~tlec:s on the :rees. ano s 
generally recommenced: 1t ,s most etfec:111e 1n fatl and early winter 
Cutting of sprouung species w1tt1out treatment 01 stumps often 
results 1n prohf1c :egrowth, esoec,alty wnen done :n winter or spring. 

Special Considerations 
Brush 1s not :he only problem likely to be prevalent 1n brusny areas 
scheduled for reforestation 9rush 1s tine habitat tor animals that 
feed on tree seeal1ngs. Moreover. 1n heavy stancs of brush, dead or 

ahve. there 1s substanuat shade to weaKen trees. and considerable 
deons cacable of la11ing and c rushing small plamed seedlings. An 
ordinary ettort to establish trees .n sue.~ c:rcumstances will sureiy 
result ,n failure. 

Trees •Jsed ior reforestation ,n :he ::irusn need to be 3ubstanc1a1ly 
larger !han ttiose used tor Christmas :rees and old :,etd planungs_ 
They should also t:e repellent treated. or, preteraoly. of a spec:es 
unpalatable to animals. Finally, the seeohngs should be able to 
persist ,n shade. If Douglas fir 1s useo. t mus: be recognized :hat ·t 
1s 3ttrac11ve :o 3nimals and cannot :clerate '1eavy shade Dcugtas 
fir seeclings should be a rn1n_1mum of .24" :all fe r sue:, areas; 30" 1s 
;::releraole Normal 2· or 3-year-old m, rsery se!!Cllmgs are ,nadecuate 
be,;ause of rabtlil aamage and 1nac,hty :o stand up under littertall 

?,,macs oetter suited 10 c:iem,cal s,te ::r<:carauon than Ccug1as ::r 
,s :;rand fir :or areas of less than so·- ra1mad. ar.o western hern,ccx 
,r. ·ne moister areas. Sotr. scec:es ar;; -: ~1te ·Jnattrac:1ve io ar,,rr.c:s 
':':en ·.v1thcut ·ece1lams. and are c::.cac,e ·11 :c1era11r.g a suc:;;an::a1 
~e'.,ree :>f ·eenc;cac:-:mem ':;y brus:, Seeo11r.gs :c'" :o 24" are 
ace:::uate :n size Marxe ts are •mcrov,n:; rao1dly for :,rr.oer -:if :r.ese 
; :;ec:es. and ·hey 'Tlay ·Nell oro11e ec::nom,ca1ty -ncre attrac:1•,e 
:rar. Dcug1as :1r. :or .vn,c:, ::tant,r.c; ~·Jc:ess may :ie uncertam r. 
orusr. 

=-~cer:ence s ; r.ow1ng 'hat :wo ac::11cst!cns of rerc,c:::e ;r ~·: e~ 
:";":~re rr.ay : e necessary 'e r fu1I ~srac 11sr:r;;1?r'.t o1 orontat,cns : rese 
::,:::.;10 ::e ,c'.'.eoulec 10 'hat -ncs; .,cec:es are ccr.!:c1tec ·rr::ne::::
~te!:t :Jerore :,1annn<; After p1ar:t1ric;, ; .$Crir:g dorr.:an! 5cr~v s ; 
;~::a mear.s ,r .:-rc1ong:r.g -eiie r 'rcrr. ::.rusn N1th 3 ~ Lnim:.;n", Jt 

~arr:a;e :c ::!"':11ers r r.e ~c r:ng Jcr:r-sn1 ;c;ru,,s .1re :lama~sr.c; ·:J 

sc~e 01nes ~c.·Je•,er arc -e•e3se :J: ::-:es:e .;hc :Jlc :e i:or.a tJl.; r1r -; 
&!-? ~i..l rr.rr,gr n ;enera1 ·~e ::,1:ies .;r~ CCC! ::2!s .r ~rus~r:e!(:1 =r:: 
·r..~ :1111 >e!ccm ce a cons;c ero.ttor. 

Special Registration for Forestry 

i-e•o,c::::es should carry on the,r !ace·~ ;cec.!,c .-ecc:nrr.enca1:c1;3 
icr a ::amct;lar ;;se. Fcrests are not nc:t;Ceo ..;nder nar.crco :ace:
,n,;; accord:n,;; 10 recent ,nterpre!at ,cn or iaoehng !aws. Herb1c:a2 
ceaters and d1stnoutors are reouireo Jnaer •he Feceral Pestrc:::e 
C.::mrol Act of 1972 to ,nsure :hat :r.e:r :::oauc ts are prcoerly lacelec. 
.ar.o sord only for ourposes desc:1beo on ;he iacel The ma1or herb1-
c:::es registered tar forestry use ,n Cre;on are lis:ed 1n the Grass 
Control tor Plantation Establishment sec:1on. with a rating of etfec
:r,eness on some important forest sr;:ec:es. 

General Use Formulations 
Same nerb,c:des are reg1stereo !or ;;enerat woooy soec:es control 
fer such areas as pastures. tence11nes. and d1tcnbanks. Some are 
nonse1ec11ve. such as the dicamoa. amttrole. anc p1c!cram formula
tions: others are nonselecuve onoy at certain times. such as 
g1yphosate. 2.4-0 orushk1ller, and ot/ler onenoxy formulat1ons. These 
materials may oe usetul tor site preparanon or stand ~leanuo. Many 
of :Mse produc:s have been used trao1tiona1ty on forest tanos. but 
proscec:111e users are warned to venfy current laoel status and 
,r.:eroretatron oefore proceeding_ 

Suson of UH 
C:iem,cals are used ,n alt seasons tor •crest weeo controt. but eac:i 
c::em1cal proouces a part1c~1ar set of :esu1ts ,n ~ac:-i season. Some 
are etlecti11e for only a few weeks out ot the year: others are 
se1ec:111e at certam times and nonselec::11e at others. Dosages ana 
resuits change "N1th season. Follow the lacet carefully for safety. 
economy, and good results. 
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I 
I Effectiveness of Major Forestry-Registered Herbicides 

I 
During Seasons of Optimum Usage 

Herbicide 

ami- atra- dala- gly• pie- nexa· 1r1· t Species trole line pon phosate loram 2,4•0 zinone asuJam cfopyr 

I Conifers-
Pines R 1-A 1-R l-S S-1 R R s 
Dougfas-fir R I-A R s 1-R A R I 
True firs 1-R 1-R R s 5-1 I A 

I Hemlock l·R 1-R s 1-R ? R 

Woody Weed Spp.-

Alder R s 1-S s 

I 
Bigleaf maple I I 1-R R l·S 
Blackberries s s s R s 
Cascara I s I s 
Ceanon,us spp. A s s 
Cherry s s s I 

I Chmquapin A I s 
Elderberry s .S s A s 
Hazel I s I I 
Madrone R R I s 

I 
Mani;anila spp. A R s s 
Poison-oak s l s R 
Salmonberry s s A 
Snowberry s 1-S 
Tanoak A l·S I Th1mbletlerry A s I I I 
Vine maple s 1-S R l·S 
W1llowspp. :.s R-S 1-S 

I 
Herbs-

Annual grasses s s s s R A s A R 
Perennial grasses s S·R S-1 s R R s A A • Bracken tern I I A s I R I s R 
Broad-leaved hert,s s I R s S-1 s S-1 R s 

I Sword fern A A R I - A R R R A 

A = Resistant lo highest rates. 
I = Intermediate or variable; highest rates eflectiv&. 

I 
S = Sensitive; killed by medium or lower rates. 

I 
I 
I 
I 
I 
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Recommendations for Directed Spot Spray, Tree Injection, and 
Basal Bark Treatment 

Active 
chemical 
per 100 
gal of 

Name Chemical' solution 

Alder, Red (A/nus rubra) 2,4-0 2 1b 

p1cioram + 2,4-0 1 gat 
(0.54 + 2 !b a1) 

d1camba -r 2. 4-0 1 lb .;. 2 'b 

2.4·0 amine una1Jucea 

p1c!oram ..,. 2,4·0 ur.01lu1ea 

p1c!oram pellets 

2.4-0 • d1chlororcp 1 5ga1 
(3 + 3Jb:;,,) 

2 . ..1 .0 ~ Oichlorproo 3 10.1 gal 
(6 ,03 -
6 to8 ,ball 

tnc:ccyr es:e r or 0.75 ,;a l 
tric!covr amine 3 ib 

triclopyr am,ne Half streng:r, 

trrc:opyr ester 4 ta8 1b 
unaoluted 

glyphosate 3 lbae 

Ash, Oregon (Fraxinus lat1/olia) tnclopyr am,ne 31b 

triclopyr ester 3 lb 

Blackberry 
Himalaya (Rubus procerus) gtyphosate Jlbae 

p1cloram + 2.4·0 1 gal 
(0.54 • 2 lb a1) 

tncJopyr ester 3 lb 

Camer 

Water 

Water 

Water 

None 

None 

None 

'Nate' 

0,1 

Water 
Water 

'Nater 

0 ,1 

Water 

Water 

Water 

Water 

Water 

Water 

Expected 
control 

Exce!lent 

E;ccellent 

Excellent 

Goca 

Gooa 

fac eHent 

Exce11ent 

&celfent 

Good to 
excellent 

Excellent 

l:)cceflent 

Excellent 

Goodto 
excellent 

E;ccelfent 

Application 

Foliage spray. See 
label for re!ease 
:,ming. 

Fohage spray Site 
prep. onfy 

Site orep. only 

ln1ect1cn-3" tie· 
tween centers. 

ln1ec:1cn- 3'' ::ie-

tween cemers 

Spnng. 5,ce ~re::i 
onfy 

Foliage soray. Not 
recommendea ,'1 

WAano !O 

8asa1 :re3tme~t. 

M,csumrr.er ~:rec: · 
eel to11age sc:av 
Net tor c::n,ter 
release 

ln1ec:ion, 3 . .:" ::e· 
tween centers. 

Basal treatme~t. 
any season. 7r.ir.
line basal bar~ 
treatment. 

Foflage spray. July. 

Foliage spray. Not 
!or conifer release. 

Directed !Oliage 
spray. 

Sept.-Oct., as 
long as most of the 
!oliaoe is still green. 

Fot1age spray. Aug.
Seat. Site preo. only. 

Midsummer direct
ed foliage spray. 

' Herbicides listed in tnese recommendations generally have broadly ,nclusive labels, in terms of effectiveness at concentrations given. 
Concentrations and dosages suggested here are not necessarily listed on proOuct labels for each species. The recommendations here are 
based on the best experience available, and do not exceed rates recommended for various uses on the labels. Deviations from specific 
labels are primarily to include species other than those for which product data were a11a1lable at the time latest labels were issued. New regu· 
latlons regarding use and current label coverage shOtJld be consulted before purchasing a particular product. 
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I 
I DIRECTED SPOT SPRAY, TREE INJECTION, AND BASAL BARK TREATMENT-continued 

Active 
chemical 

I per 100 

t gal of Expected 
Name Chemical' solution Carrier control Application 

Blackberry (Continued) 

I Himalaya (Rubus pracerus) tnclopyr amine 2roJ /O Water Gooci Midsummer foliage 
spray. Not fer 
conifer re,ease. 

Evergreen (Rubus Jacmiatus) glyphOsate 31bae Water Excellent Sept.-Oct., as 

I long as mos; or the 
foliage is still green. 

p1cioram • 2.4·0 , gal Water Gcod Fouage scray. Site 

I 
(054 + 2 lba1) prec. only. 

rr1c!ooyr amine 2to31b Water Good M,asummer to11a~e 
spray. Not tor 
con,ter release. 

I 
Trading (Ruous v1tdolius) prc!oram + 2.4·0 , gal Water Good Foliage spray 

(O 54 + 2 lb a,) 

trJc!opyr amine 2 !03 lb Water Good M,csummer fo11age. 
scray Not !o r 

I 
conifer release. 

tr,c:cpyr ester 31b Water Fa,r to good M1asummer direct· 
ed fo11a9e soray. 

I 
g1vcnosa1e 3 lb ae 'Na!er Excellent Aug ·Seot 

Broom. s.cotcn (Cyr,sus scopar,usJ 2.J-0 2 1b Water c :'!cellent Folla,;e spray. See 
label for re1ease 
llmmg. 

I trrc!opyr ester • 4 toB lb 0,1 Good Basal/fo11a9e soray • Ju1y :o Aug. Not !or 
conifer release. 

Cascara. buckthorn (Rhamnus pursh1ana) 

I glypnosate 3 to 4.5 lb ae Water GOOd Late summer. 

MSMA 5 to6 lblgal None Good ln1ection. late 
(undilured) summer. 

I 
Ceanotllus• 

Mountain wh1tel'lorn (Ceanothus trrc!opyr ester 31b Wate r Midsummer direc.· 
cordulatus), ed. foliage soray. 

Blue blossom (Ceanothus thyrsif/orus), or 

I 
Snowbrush (Ceanothus velutinus) 

Oeerbrush (Ceanothus integemmus) 2.4-0 2 lb Water Elccellent Foliage spray. See 
label for release 
timing. 

I glyphosate 3 lb i18 Water Elcceflent Sept., foliage 
spray. 

Cherry 
Bitter (Prunus emargmata) prc!oram + 2.4·0 1 gal 'Water Good to Foliage spray. Site 

I (0.54 to 2 lb ai) excellent prep. only. 

glyphosate 31bae Water Elccellent Sept.. foliage 
spray. 

I 
• Based on results in southwestern Oregon. 

I fJ 
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DIRECTED SPOT SPRAY, TREE INJECT!ON, ANO SASAL BARK TREATMENT-con1inued 

Ac:1ve 
cr.em1cal 

e per 100 
galot 
solution Carrier Name Chemical' 

Cherry. Bitter (Prunus emargrnara) {Continueo) 
Himalaya(Prunus.orocerus) dicamba + 2,4-D 1 :b + 2 'b Water 

2.4-D am,ne undiluted None 

tnclopyr ester 4 ;o d lb 01! 

tr:c!acyr ester una1lutea None 

ChoKec~erry (Prunus virgm1ana) 2,4-0 amine uncilurea None 

C:iincuaoin (C.;stanops1s sp.) p,cloram + 2.4-0 1 gal Water 
(0 54 ... 2 'b ar) 

2.4-0 amine ur.c1lutea None 

Water 

4 lO 8 ,Q Oil 

C.:itfee:ierry (Ahamnus callfom,caJ 2 4-;:; Water' 

p1ciaram - 2.~-o 1 gal Water 
(0 E4 .,. 2 'b a1) 

- Cottonwooel {Poou/us rnc:mo:arpa) 

None 

d1camoa + 2.4-0 1 ib ... 2 lb Water 

2.4-0 amine • unelilured 

tnclooyr ester 4 to8 lb 

gJyphosate 3 lb ae Water 

CJrran,s &Gooseberries (R1bes sp.) 

Douglas-fir (Pseudo1suga menz1es11) p1ctoram + 2.4-D 2gal Water 
{t.oa + 4 :b a1) 

dicamba + 2.4-0 1 lb+ 21b Water 

MSMA 6.0 lb/gal None 
(undiluted) 

p1c!oram + 2,4-0 undiluted None 

E:derberry. Red (Sambucus callicarpa) d1camba + 2. 4-0 1 lb+ 21b Water 

glyphosate 3 lbae Water 

p1ctoram + 2.4-0 1 gal Water 
(0.54 + 2 lb a1) 

Gorse (Ulex eurooaeus) prcloram + 2.4-0 1 gal Water 
(0.:4 + 2 lb at) 

Hazel (Cory/us carnuta var. caJifornica) gtyphosate 3 lbae Water 

triclopyr ester 4to81b Oil 
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Expec:ed 
control 

Exce!lent 

Exe et lent 

Excellent 

Exce11enr 

Gooo 

Good 

Pear 

Gaea 

Excellent 

C-<Jod 

Excellent 

Excellent 

Good 

Good 

Excellent 

Excellent 

Excellent 

Excellent 

E.~cellent 

Excellent 

I 
I 

Application I 
Foliage spray S,te 

I prep. only 

lniect1on or fnll 
June-Aug. 

Basal soray. Nov . I Feb. 

Th1nline basal barK 
treatment. I lniect;an or frill 
June-Aug. 

Foliage spray 

I Site pre:::. only 

~r1il treatment. 

Fo11age scray Noc 
far coniier release I Basal sorav 

Q,rec:ea rc11.age 
soray or site oreo 

I F'J11age s:::ray S,te 
prep only 

Foliage scray 

I Fn!I treatment or 
1n1ec:1cn. 

Basal scray. 

Foliage spray, July I to Aug. Not recom-
mended in ldana. 

Roadside spray. I 
Roadside spray. 

ln1ect1on (thinning). I 
ln1ectton {thinning) 
fall-winter. 

I Foliage spray. Site 
prep. only 

Late summer. 

I Foliage spray Site 
prep only. 

Foliage spray. Best 

I on younger plants. 
Site prep. only. 

Late summer foli· 
agespnay. 

I Basal spray. 

I 
I 



I 
I DIRECTED SPOT SPRAY, TREE INJECTION, AND BASAL BARK TREATMENT-continued 

Active 

I 
chemical 
per ioo t, gal of Expected 

Name Chemical' solution Carrier control Apclication 

I 
· Lo<19epo111 pine (Pinvs contorra) MSMA 5 to 6 lbtgal None Excellent ln1ection-1 cut per 

(undiluted) 5" circumference. 

Madrone (ArOCJtvs menz1esii) 2,4-D 41b Water Good Directed foliage 
spray or site prep. 

I picloram pellets None Excellent Spring treatment. 
Site prep. only. 

tric!opyr ester 3 :0 Water Good Miasumrner direc:-

I 
ed foliage spray. 

4 to 8 lb Oil Excellent Basal s::iray. 

Manzanita• 
Hairy (Arcrosrapny/os columb1ana) 2,4-D 2'b Water' Good Foliage scray. See 

I label for release 
t1m1ng 

Hoary (Arctostar,nytos canescens) 2.4-0 2 !b Water Good Fo11age spray. See 
lace! for :e1ease 

I trm1ng. 

Pine (ArctostaDl'lylos parryana) 2.4-0 2 !b Water• Good Foliage spray. See 
label for reiease 
timing . 

I Whiteleaf (Arcros;aony/os vrsc;daJ 2.4·0 2 'b Water' Good Foliage soray. See 
label fo r release 
t1m1ng. 

I 
Greenleaf (Arctosta,:,nylos patula) 2.4·0 2!b Water• Poor to fa1t Retreatment of 

sprouts necessary: t ,, 
foliage scray. S<!e 
label ror release 

I 
11m1n9. 

trrc!opyr ester 31b Water Fair MiClsummer direct· 
ed foliage spray. 
Not r~ommended 

I 
in ldano. 

4to6 1b Oil Excellent Basal spray. 

Howell's (Arctostaphy/os hispidvla) 2,4-D 21b Water Good Foliage spray. See 
label for release 

I timing. 

Maple 
Bigleat (Acer macrophytlum) dichlorprop 201b Oil or Water Good Invert aerial clump 

spray. WA and OR 

I only. 

picloram + 2.4-0 t gal Water Fair Site prep. only. 
(0.54 + 2 lb ai) 

I 
dicamba + 2.4-0 11b +21b Water Fair to good Foliage spray. 

2,4·D + dlch!orprop 1.Sgal Water Foliage spray. Not 

(3 + 3 lbai) recommended in 
WAandlO. 

I 2.4-0 + dlcntorprop 3to4gal Oil Basal treatment. 

(6108 + 6to 
81b ai) 

I 
• Based on results in southwestem OreQon. 

• Addilion of 2 •t. to 5 % oil as an emulsion gives best results. ,, 
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I 
DIRECTED SPOT SPRAY, TREE INJECTION, ANO 8ASAL BARK TREATMENT-continued I Ac:1ve 

chemical - per :oo 

I gal c t Excecteo 
Name Chemical' solution Carrier control Acplicat,on 

Maple, Bigleat (Acer macrophyllum) MSMA 6.0 101c;a1 None Good ln1ecticn: trees up 
(Continued) (undiluted) to ~6" diameter. 

I Aug.-Oec. 

tric!apyr amine Unailuted Excellent rn1ec:1on, hair-
strength ror t rees 
less than 12" or 

I stump treatment. 

tr,claoyr es:er 4 1b Water Fair Foliage spray or 
sprout c!umcs. Net 
tor conifer reiease 

I triclopyr ester 4 :c a ;b Oil Gooa Basa, treatment. 

p1cloram pellets. Ncne Fair Peilets around 
base ,n sering. 

I Site preo only 

PJCtcram + 2.~-0 unc:iu:eo None E.,ce!lenr Fnil, :n1ec:;cn, or 
stump 

Vine (Acer c:rc:narumJ g1yphosate 3 rt: ae 'Narer Gooo Fauage scray. iate 

I summer 

p,croram -'- 2.4-0 I ,;a1 'Nater Gooa Fot,age soray Si te 
(0 ::~ - 2 !b a,\ prep oniy 

d1carnca -- 2.-l-Q , .tl - 2 'b 1Note~ Goco Fo11a<";e ~oray S,te I :ire::i cnlv 

triclopyr ester 12 !t: c ir Gooo to Basal treatmeni - excellent 

I unc:h.:reo None Gooo to Th1r.11ne basal ban< 
excellent :reatment. 

Oak 
Oregon (Ouerc:.is garryana) g!yphosate 31bae Water E.~cellenl Foliage soray I p1cloram + 2.4-0 1 gar Water Excellent Foliage soray. Sile 

(0.:4 - 2 1b a,) prep. only 

2.4-D amine unc1lureo None Excellent Fnll-9ood on all 

I oaks. 

triclooyr ester 2 to3 tb Water Good Directed foliage 
spray. 
Good on all oaks. I 4to8 1b Oil Basal treatment. 
Good on all oaks. 

2,4· 0 + dichlorprop 1.Sgal Water Good Foliage spray. Not 

I (3 ... 3 lb a,) recommended in 
WA and ID. 

2.+D + d1chlorprop 3 to 4gal Oil Good Basal treatment. 
(6tod -

I 610 a lb a,) 

Canyon Uve (Ouercvs chrysoler,rs) 2.4-0 4ib Water' Fair to good Directed fol iage 
spray or site prep. 
Retreatment may 

I be necessary. 

triclopyr ester 4to8 1b Oil Excellent Sasal spray. 

-• Addition of 2 % to 5 0/o oil as an emulslOll gives best results. 

I 
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I 
I DIRECTED SPOT SPRAY, TREE INJECTION, AND BASAL SARK TREATMENT-eontinued 

Actl\/e 

I 
chemical 
per 100 ., galol Expec1ed 

Namt Chemical' solu1ion Carrier control Aj:lplication 

I 
Oak (Q)ntlnued) 

P0tson-Oak (Rhus divers1/01Ja) tnciopyr ester 2 to 3 lb Water Good Directed foliage 
seray. 

glyphosate 6 1bae Water Excellent Fo11age spray 

I 
Ju1y-Aug. 

2 . .:-0 4!b Water Fa1r Directed tohage 
scray or site prep. 
Aetrea1 sprouts 

I ;:,:c!oram ... 2.~-D 1 gal Water Fair Foliage s;:iray. Site 
(0.54 -;- 2 lb a1) oreo. only 

p1c1oram 21b Water Gocd i=ohage spray Site 
creo. oniy 

I Ponderosa Pine (P:nus ;:;onaerosa) MSMA 6.0 lblgal None Excellent. :n,ecnon One cut 
(undiluted) especially 1n per:" c1rcumler-

winte r ence Has some 
bceHe repellancy. 

I Wider spacing 
g:ves good klll of 
trees. 

tr1c:coyr ester 4 ,., Water or C11 i:xce,lent Fo11age spray ,,.. 

I May-Aug. S,te prep 
cniy 

Rhododendron (Rhododenaron tr1clopyr ester 4 1b Water or Cd Fa,rto good Sarong fol iage 

I 
macrophyllum) soray. Site prep 

only f :i 
Salal (Gaulthefla snallon) 1nc:ooyr ester 41b Water Good Summer foliage 

scray Site prep. 

I 
on1y. 

p1croram 2 !b Water Good Summer foliage 
spray. Site prep 
only. 

I p1ctoram • 2.4-0 1 gar Water Fair Foliage spray. Site 
(0.54 + 2 lb ai} prep. only. 

Salmonberry (Rubus spectab1/is) 
(See Blackberry-Salmont>erry) 

I Servicet>efry (Amelanchier spp.) 2,4·0' 2lb Water• Poor tofa1r Foliage Spray. Sev-
eral t reatments 
required. See label 

I 
for release liming. 

tnclopyr ester 2to31b Water Good Directed foliage 
spray. 

Snowberry (Symphoricarpos a/bus) g!yphosate 4 lbae Water Excellent Foliage spray 

I July-Sept. Not re<:· 
ommended in Idaho. 

tnctopyr ester 2to31b Water Good Foliage spray. 

I 
• Addition of 2•1, to 5% oil as an emulsion gives best results. 

• One pound MSMA per 100 gal spray should rmorove effectiveness. Check label tor current registration. Some labels may specify that this 
treatment should be used in areas where conifers are less than 4 feet tan because of potential injury thraugn root uptake. 

I fl)· 
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DIRECTED SPOT SPRAY, TRE: INJECTION, AND SASAl BARK TREATMENT~on11nued 

Ac:111e 
cnem1ca1 
per 100 
gal of 

Name ci,em,c:il' solut1cn 

Sweetbriar rose (Rosa eglameriaJ p1c!oram + 2,4·0 1 gal 
(O 5 + 2 lba1) 

tnciopyr ester 2'.03 lb 

Tanoak' (L1t/'locarpus censiflora) 2.4·0' 4 1b 

tnciooyr ester 4 to3 1b 

Th1moleoerry (Rucu;s oar·11ffcrus; p:c:oram - 2.-l·D 1 ga1 
(0 54 + 2 !ba,) 

glyphosate 3 1b ae 

<J1camt:a .,. 2 .. I-() I :b ~ 2 1b 

Willow (Sa1rx $CC : 2.J.Q 2 'b 

2.~·0 - Ctc:ilorproo 1 5 gai 
(3 ... 3 :b a,) 

2.4-D " dic:ifcrproo 3 :o.igal 
(6108 + 

6 to8 lb a,) 

tric !ooyr ester 2 to 3 lb 

4 to8 lb 

glyphosate 3 1bae 

Carner 

Water 

Water 

Water' 

c ,1 

Water 

Wa1er 

'Nacer 

'Nater 

Water 

C,I 

Water 

Oil 

Water 

E.-;pected 
control 

Good 

Poor 

Gaea 

b :ce1 lent 

i'a1r :ogooo 

Geed 

Good 

Good 

Application 

Good 1n1tial k1H, 
some retreatment 
on sprouts. Site 
prep. only. 

Directed :011age 
spray 

Directed fohage 
scray. Several treat · 
ments recu1red. 

Basal treatment. 

Fo1,age spray Fie· 
:reatment may be 
reau1ree1. Site orec. 
on1y 

Fo11age soray, 
July-Sept . 

F'.Juage scray S,te 
preo oniy 

Fo11age soray ~./lay 
r.eea to retreat 
sorcuts. See lacel 
!or :elease ttm,ng. 

Foliage scray .~ct 
recommenceo :n 
WA and ID 

Basal treatment. 

Directed to1iage 
soray. 

Basal treatment. 

Foliage spray, July· 
Sept. 

1 Herb1c1des listed ,n these recommendations generally have broaoly ,nc:us1ve !abels. 1n terms of effectiveness at concentrations given. 
Concentrations and dosages suggested here are not necessanly listed on proauc: labels for each spec:es. The recommendations nere are 
based on the best experience available, and do riot exceed rates recommended for vanous uses on the labels. Oev1at1ons tram specific 
labels are primarily to inc!ude spec:es other than those lor which product data were avallaole at the time latest labels were issued. New regu
lations regarding use and current label coverage shoufo be consulted belore purcnasmg a particular product. 

• Based on results in southwestern Oregon. 

, AdOit1on of 2 % to 5 'I• 011 as an emulsion gives best results. 

• One pound MSMA per 100 gal spray should ;mcrove effectiveness. Cnecx lacel for current reg1stra11on. Some labels may specify that this 
treatment should be used ,n areas where conifers are less than 4 feet tall because of potential in1ury through root uptake. 
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CONTROL OF PROBLEM WEEDS-continued 

Hertilcide Application and Remarks 

Scotch thistle (Onopordum acanthium)-continued 
musk thistle (Carduus nutans)-contlnued 
• dicamba Rate: 

Banvel 

• picloram 
Tordon 

• ch1orsulfuron 
Telar 

Time: 

Remarks: 

Caution: 

Rate: 

Time: 

Remarks: 

Caution: 

Rate: 

nme: 

Remarks: 

Caution: 

St. Johnswort (Hypericum perloratum) 

• 2,4-0 Rate: 

Time: 

Remarks: 

Caution: 

0.5 to 1.0 lb aelA 

Apoty beiore lengthening o111ower stalk on established plants and for seedling control. 
Fall aco1tcat1ons should be sprayed to control rosettes. 

Repeat aoo1ica11ons for several years alter initial treatments to control new seedlings. 

Soil residuals may be present for 12 10 18 months fcllow1ng application or dicamba. 
Grass 1s to1erant cf dicamba at these rates. 

0.25 ib ae/A 

Aooly 1n the iall before scotch or musK thistle bolts. 

Do not use on d1vers1fied cropland wes: of tne Cascades Follow•up acpllca;;cns will ce 
necessary to control new seedlings and escaced ctan:s. 

A restricted-use herbicide. Soil res1duais may last ever 1 year following a 0.:!5 ib a1/A 
acolicat:on De not use near water Potatoes. beans, ana many otl'ler broadleal crops 
are ser.s,t1ve :o c1cloram. Do not use in diversified crocp1ng areas. 

1 10 3 o= ;ircouc:/A 
o. i5 to 2.25 oz a1/A 

Apoty to young, actively growing weecs. 

Do not aco1v tp rrozen g1ound. Maintain constant ag1tat1on while mixing product with 
water Aca 0.25 'lo Oy volume of nonionic surlactam to spray m1xt;.ire Ac::;1y with 
grouno ec:.uoment in a m1n1mum of , O gpa carrier. 

Avoid con.act with sens1t1ve crcos. Ch1orsulfu1on can persist 1n soil: it lana 1s :o ~e 
returned to cropland. allow sutt:c1em time for produc: to diss1oate. Powdery, dr1 soils 
and light. sanay sells should not :ie treated when there 1s little likelihood of ra1nfa11 
after treatment. 

2.0 lb ae/A 1n SO gal or water 

Aoply be tore any blossoms open. prereraoty on new seedlings after germination. 

2,4·0 is not very effective in completely killing St. Johnswort in 1 application, so 
repeatea apclicat1ons are necessary. Klamath beetles are preferred tor controlling 
large ,ntestattons. 

Avoid dn!t to.sensitive crops. 

swainsonp11a or Austrian p11aweed (Swainsona sa/su/a) 

• 2,4-0 LV ester Rate: 2.0 lb ae/A 

Time: 

Remarks: 

Caution: 

==rt(SeNC/o'")rai&a-l 
• 2,4-0 Rate: 
• plcloram 

Tordon 
• dioamba 

Banvel 
• 2,4-0 + dlcamba 

Weedmaster 

Time: 

Apply in the early bloom stage al growth. 

Repeat treatment may be required. 

Avoid dnft to sensitive crops. 

1.0 to 2.0 !b ae/A 2,4·0. LVester. or amine 
0.25 lb ae/A p1cloram 
t . 0 lb ae/A dlcamba 
2.0 qt/A Weedmaster 

When using 2,4-0, apply in tl'le si>ring before any flowers appear. The &artier the 
application 1n relation to plant growth, the better the control. Picforam and dicamba can 
be used at the flo1Mtring stage with good results. Fall applications after rains haYe 
initiated seed germination have proven effective also. 
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CONTROL OF PROBLEM WEEDS-continued 

Herufcide Application and Remarics 

laiiil~ t11~9_!1 (S..!!:!_~C?Jagobae~.=~!l!Ll'!!!!9 ~ 
• 2,4-0 (cont.) Remarks: 
• picloram 

Tordon (cont.) 
• dfcamba 

Sanvel (cont.) 
• 2,4-0 + dicamba 

Weecmaster (cont.) 

C.;aution: 

Respraying tor more than 1 year 1s necessary to control late-germmat1ng seeds. Consult 
herbic:de !ace!s fer grazing restrictions. See also pasture ana rangeland section for 
broadcast spray 

Pic!oram is a restricted-use herbic:de. Pic!oram ,s registered for use an rangeland 
and permanent pastures. Avoid dnft to sens1t1ve crops. Do net use p1c!oram near 
water. Potatoes, ?leans, and many other broadleaf craps are sens;t1ve :o p1c!aram. Oo 
not use p1c!oram 1n diversified crapping areas. Do not graze da,ry anima1s within 2 
weeks after applicallon. 

westem bracken fem (Pt1tridium aquWnum) 
• asulam Rate: 

Asulox 

• p1cloram 
TorC!on 

• dicamoa 
Banvel 

• glyphosate 
Roundup 

Time: 

Remarks: 

Caution: 

Rate: 

Time: 

Remarks: 

Caution: 

Rate: 

Time: 

Remarks: 

Caution: 

Rate: 

nme: 

Remarts: 

Caution: 

wild blackberry vines (Rubus spp.) 

• picJoram 
Tordon 

• glyphasate 
Roundup 

Rate: 

Tlme: 

Remarts: 

Caution: 

Rate: 

Time: 

Remarks: 

Caution: 

1.6 :o 3.34 :b a1/A 

When bracxen 1s ,n fu1t !reno. 

AppJy an ~ncu1t1vatea :and. reforestat:on sites, ar.a Christmas :ree ;i1arn.:mans or.iy 
Asulam nas a halt life of 6 :o t 4 aays :n the soil. 

Sae label far ;irecau11ons. 

4 0 lbae/A 

Spring aop11c3t1on during frcnd growth. 

W:11 control broaalear clants for 'JP to 2 ·1ears. Granular 'armula11cr.s ~ave -nore conr:01 
than liqu,a tormulac1ons Reg1stereo :or use an gra:z:r.g ar.c ncnc:c:::,ano 

A restricted-use nerb1c1de. Do ,,oc JSe near Na,er since p,c:oram ,s ·,ery ·Narer 
sc,uble. Patatces. beans. ar.a many 01her :roac:ear c:cps are very sensmve ca c:c:oram 
Oa :101 use 1n d1vers1fieo crnoo1ng are;!s. Co no, Jraze dairy animais on :reatea areas 
w1th1n 2 weeks atter aop11cat1on. Use no mare than 2: gal of 7orccn 2:K ~n ar,y 100 
ac:e block 1n a s:ngle season. 

a Oto 8.0 lb ae/A 

Apply 1n late w1n:er berore frond emerge~ce. 

Proper management tor maximum crap ccmcent1cn '.viii J1d ,n contrc1. Will :ict control 
grasses. 

Avoid dr1tt to sens1t1ve crncs. c:aver stancs may be •e<:iuced or elim1naced 1n pastures 

2.25 ta 3.0 lb ae/A or use a 1.0% to 1.5% satuncn wnen using hand-held BQu1pment. 

When bracken fronds are al least 18 inches long. 

Adequate foliar coverage 1s necessary. 

Giyphosate will control grasses 1n the treated area as weil as other ve~eta11on 

1 .0 lb ae with 50 gal of water for spot treatmen1 sprays. 

Apply 1n !ate spring after leaves are ruJly developed. 

A thorough wetting of ro11age is necessary. Reapp1icanon wilt be required as regrowth 
occurs. 

A restricted-use herbicide. Do no1 use near water. Potatoes. beans. and many 01her 
broaoleaf crops are sensitive to p1cloram. Do no, use p1cloram 1n diversified cropping 
areas. 

Broadcast trea,ment, 2.25 to J.O lb ae/A. 
Spot treatment. 1 0% :o 1.5 % solullons. 

Apply in September to October when canes are ac:1vely growing and after berm~s are 
formed. Fall treatments must be ,:nade before a killing frost. 

Symptoms of the fall spray treatment may not occur before frost. Repeat treatments 
may be necessary for complete control. Tra1Hng blackberries are mare dlfficult to 
conlrol. 

Glyphosate will control grasses 1n the treated area as well as other vegetallon. 
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APPENDIX B 

SPECIMEN LABELS FOR COMPOUNDS OF INTEREST 
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eanver 
HERBICIDE 

ACTIVE INGREDIENTS: 
Dimethylamine salt of dicombo 

(3,6-dichloro-Q.-onisic acid)* ... . .... . 
Dimethylomine salts of related acids .. . . 

INERT INGREDIENTS: .... . .... . . . . .. . 

48.2% 
12.0% 
39.8% 

TOTAL . . . 100.0% 

* This product contains 40.0% 3,6-d ichloro-Q.-onisic 
acid (dicombo) or 4 pounds per gallon. 

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

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, or on 
clothing. Harmful if swallowed. Avoid breathing 
spray mist. Wash thoroughly offer handling. In case of 
contact, wash skin w ith soap and water; for eyes, 
flush with water for 15 minutes ond get medical 
attention. 

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

SANDOZCROP PROTECTION 

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 ANO FOLLOW THE PRECAUTIONS 

IMPORTANT 
The following.directions apply to 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, gropes, 
ornamentals, peas, potatoes, soybeans, sunflowers, 
tobacco, tomatoes and other broadleof plants when 
contacting their roots, stems or foliage. These plants 
ore most sensitive to BANVEL Herbicide during their 
development or growing stage. FOLLOW THE 
PRECAUTIONS LISTED BELOW WHEN USING 
BANVEL HERBICIDE. 

• Do not treat areos where either possible downward 
movement into the soil or surface washing may 
cause contad 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 ore 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 on adequate buffer zone between 
area to be treated and sensitive plants. Coarse 
sprays ore less likely to drift out of the target area 
than fine sprays. Agriculturally approved drift-re
ducing additives may be used. 

Continued on next poge ... 

• 

• 

• 



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

• Do not · use aerial equipment to apply BANVEL 
Herbicide when sensitive crops and plants ore 
growing in the vicinity of area to be treated. 

• To ovoid injury to desirable plants, equipment used 
to apply BANVEL Herbicide should be thoroughly 
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 in.terval 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 wi ll be plowed 
under, do not follow up with the planting of a sensitive 
crop. 

Crops growing under stress 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 product and application site are registered. 

Do not apply thi s 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 BANYEL 
Herbicide as a tank mix with wettable powders (WP), 
emulsifioble concentrates (EC), or other types of 
water-dispersible formulations. BANVEL Herbicide 
tank mixes with water-dispersible formulations 
require the use of a water/ detergent rinse. 
5) Complete step 1. 

6) 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 overn ight. 

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

8) Repeat step 1, and follow w ith 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 mode 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 5 to 50 gallons of diluted spray per treated acre 
when using ground application equipment, or 3 to 10 
gallons of di luted spray per treated acre when using 
aerial application equipment. Use the higher level of 
the listed spray volumes when treating dense or toll 
vegetation. Use coarse sprays. 

Select nozzles designed to produce minimal amounts 
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 
BANYEL Herbicide may be applied as a bond 
treatment. Use the formulas below to determine the 
appropriate rate and volume per treated acre. 

Bandwidth 
in incbes Broadcast 

Row width X RATE = Band RATE 
in inches per treated acre per treated acre 

Bandwidth 
in inches Broadcast 

Rowwidth X VOLUME = Band VOLUME 
in inches per treated acre per treated acre 
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COMPATIBILITY TEST 
Before mixing in the spray tank, it is advis<:'ble to test 
compatibility by mixing oil comf?~>nents ,n a s~all 
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) 
HEUICIDE RATE LEVEL 

FORMULATIONS PER ACRE TEASPOONS 
Ory 1 lb. 1 'h 

Liquid 1 pt. 1h 

If herbicide(s) do not ball-up or form flakes, sludge, 
gels, oily films or layers, or other preci_Pitates, then the 
tested spray mix is compatible. . Usually, 
incompatibility in any of the above described forms 
will O!=cur within 5 minutes ofter mixing. 

If components ore 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 !reoted 
with BANVEL Herbicide in accordance with this label 
as recommended under the rotes 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 brood
leaf weeds, a~d many WOODY brush and vine 
species including: 

ANNUALS 
Amaranth, Spiny 

(Spiny Pigweed) 
Aster, Slender 
Bedstraw 
Beggorweed, Florido 
Broomweed, Common 
Buckwheat, Wild 
Buffalo bur 
Burclover, California 
Burcucumber 
Buttercup,Roughseed 
Corpetweed 
Catchfly, Nightflowering 
Chamomile, Corn 
Chickweed, Common 
Clovers (Annual) 
Cockle, Corn 
Cockle,Cow 
Cocklebur, Common 
Croton, Tropic 
Croton, Woolly 
Cucumber, Wild 
Daisy, English 
Eveningprimrose, 

Cutleaf 
Fleabane, Annual 
Goosefoot, Nettleleof 
Henbit 
Jimsonweed 
Knotweed 
Kochia 
Lodysthumb 
Lombsquarters, Common 

Lam bsqua rte rs 
(triazine resistant) 

Lettuce, Prickly 
Mallow,Common 
Mallow, Venice 
Moyweed 
Morningglory, lvyleof 
Morningglory, Tall 
Mustard, Tansy 
Mustard, Wild 
Mustard (Yellowtops) 
Nightshade, Block 
Pennycress, Field 

(Fanweed, 
Frenchweed, 
Stinkweed) 

Pepperweed, Virginia 
(Peppergrass) 

Pigweed, Prostrate 
-Pigweed, Red root 

(Corelessweed) 
Pigweed, Rough 
Pigweed, Smooth 
Pigweed 

(triazine resistant) 
Pigweed, Tumble 
Poorjoe 
Puncturevine 
Purslane, Common 
Pusley, Florida 
Radish, Wild 
Ragweed, Common 

ANNUALS (Cont'd.) 
Ragweed, Giant Spikeweed, Common 

Buffoloweed) Spurge, Prostrate 
Rubberweed Bitter Spurry, Corn 

(Bitterweed) Starbur, Bristly 
Sesbanio, Hemp Sumpweed, Rough 
Shepherdspurse Sunfl~wer, Common 

. (Wild) 
S!cklep~d Sunflower, Volunte!r 
S1da, Prickly Thistle Russian 

(Teoweed) Velvetfeaf 
Smortweed, Green . Waterhemp 
Smartweed, Pe~nsylvania Waterprimrose, Winged 
Sneez~weed, Bitter Wormwood Annual 
Sowthrstle, Annual ' 
Sowthistle, Spiny 

BIENNIALS 
Burdock, Common 
Carrot, Wild 

(Queen Anne's Lace) 
Cockle, White 
Eveningprimrose, 

Common 
Geranium, Carolina 
Gromwell 
Knapweed, Diffuse 
Knapweed, Spotted 

Mallow, Dwarf 
Plantain, Bracted 
Ragwort, Tansy 
Starthistle, Yellow 
Sweetclover 
Teasel 
Thistle, Bull 
Thistle, Milk 
Thistle, Musk 
Thistle, Plumeless 

PERENNIALS 
*Alfalfa 
Artichoke, Jerusalem 
Aster, Spiny 
Aster, Whiteheoth 
Bedstraw, Smooth 
Bindweed, Field 
Bindweed, Hedge 
Blueweed, Texas 

*Bursage 
(Bur Ragweed) 
(Lokeweed) 
(Povertyweed) 

Bursage, Woolyleaf 
(lakeweed) 

*Buttercup, Tall 
Campion Bladder 
Chickweed, Field 
Chickweed, Mouseear 
Chicory 

*Clover, Hop 
*Dandelion, Common 
*Dock, Broadleaf 

(Bitterdock) 
Dock,Curly 
Dogbone, Hemp 

*Dogfennel 
(Cypressweed) 

Fern, Bracken 
Garlic, Wild 
Goldenrod, Canada 
Goldenrod, Missouri 
Goldenweed, Common 
Howkweed 
Horsenettle, Carolina 
lronweed 
Knopweed, Block 
Knapweed, Russian 
Mare's Tail 

(Horseweed) 

Milkweed, Climbing 
Milkweed, Common 
Milkweed, Honeyvine 
Milkweed, 

Western Whorled 
Nettle, Stinging 
Nightshade, Silverleof 

(White Horsenettle) 
Onion, Wild 

*Plantain, Broad leaf 
*Plantain, Buckhorn 
Pokeweed 
Ragweed, Western 
Redvine 
Smortweed, Swamp 
Snokeweed, Broom 

*Sorrel, Red 
(Sheep Sorrel) 

Sowthistle 
Sowthistle, Perennial 
Spurge, Leafy 
Sundrop, Halfshrub 

(Eveningprimrose) 
Thistle, Canada 
T oadflox, Dalmatian 
T rumpetcreeper 

(Buckvine) 
Vetch 
Waterhemlock 
Waterprimrose, 

Creeping 
*Woodsorrel, 

Common Yellow 
Wormwood, Common 
Wormwood, Louisiana 

*Yonkeeweed 
Yarrow, Common 

• 

• 

•• 



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

WOODY 
Alder 
Ash 
Aspen 
Basswood 
Beech 
Birch 
Blackberry 
Blackgum 
Cedar 
Cherry 
Chinquapin 
Cottonwood 
Creosotebush 
Cucumbertree 
Dewberry 
Dogwood 
Elm 
Grape 
Hawthorn (Thornapple) 
Hemlock 
Hickory 
Honeylocust 
Honeysuckle 
Hornbeam 
Huckleberry 
Huisoche 
Ivy, Poison 
Kudzu 

Locust, Block 
Maple 
Mesquite 
Oak 
Oak,Poison 
Olive, Russian 
Persimmon, Eastern 
Pine 
Plum, Sand (Wild Plum) 
Poplar 
Rabbitbrush 
Red cedar, Eastern 
Rose, McCartney 
Rose, Multiflora 
Sagebrush, Fringed 
Sassafras 
Serviceberry 
Spicebush 
Spruce 
Sumac 
Sweetgum 
Sycamore 
Terbush 
Willow 
Witch hazel 
Yaupon 
Yucca 

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 ovoid 
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 l 112 inches below 
the surface, delay application unti I corn hos emerged. 

Up to 2 applications of BANVEL Herbicide may be 
made during a growing season. Do not exceed o total 
of 1112 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 sedion. 

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

Do not use odjuvants 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 are designed to produce 
minimal amounts of fine spray particles such as 
raindrops, LP flat fans or large ~opacity flood nozzles 
such as Dl 0, TKl O or greater capacity tips. Keep the 
spray pressure at or below 20 psi and the spray 
volume at or above 20gpa, unless otherwise required 
by the manufacturer of drift~reducing nozzles. An 
agriculturally approved drift control agent may be 
added to further reduce the potential for drift. 

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 
brood leaf weeds or give growth suppression of many 
PERENNIAL broadfeaf weeds commonly found in 
corn. (Refer to the GENERAL WEED LIST on pages 
13-14.) 

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

Preemergence control of cocklebur, velvetfeaf, and 
jimsonweed may be reduced if conditions such as low 
temperature or lock of soi I moisture cause delayed or 
deep germination of weeds. 

Adding an agriculturally approved surfactant to 
BANVEL Herbicide will improve wild mustard, 
common sunflower, or velvet( eaf 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 treatments 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 orfine 
textured soils containing 2% or greater organic 
matter. This rate also applies to soils containing 
greater than 8% organic matter. Use 1/2 pint per 
treated acre on coarse textured soils (sand, sandy 
loom, and loamy sand). 

When planting into o legume sod (e.g., alfalfa or 
clover), apply BANVEL Herbicide after 4-6 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 ot 1 pint per 
treated acre may be mode to medium or fine textured 
soils which contain 2% or greater organic matter. DO 
NOT apply to coarse textured soils. 
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Preemergence application of BANVEL Herbicide 
does ·not require mechanical incorporation to 
become adive. A shallow mechanical incorporation 
is recommended if application is not followed by 
adequate rainfall or sprinkler irrigation. Avoid tillage 
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 rote to 112 pint per 
treated acre if the crop is beyond the 8 inch stage or 
growing on coarse textured soils (sand, sandy loam, 
loamy sand). 

LA TE POSTEMERGENCE 
(ALL TILLAGE SYSTEMS) 

(8" to 36" tall corn) 
Application of BANVEL Herbicide at 1/2 pint per 
treated acre may be made from 8 to 36 inch tall corn 
or 15 days before tassel emergence, whichever 
comes first. 

Make directed spray application when: (1) corn 
leaves prevent proper spray coverage; (2) sensitive 
crops are growing nearby; (3) tonk 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 ony of these conditions exist: 

- corn is more than 24 inches tall 
- soybeans are more than 10 inches toll 
- soybeans have begun to bloom 

OVERLAY (SEQUENTIAL) TREATMENTS 
BANVEL Herbicide moy be applied to ground 
previously treated with one or more of the following 
herbicides. 
atrozine 
Bexton®/Ramrod 

(propachlor) 
Bicep® 
Blodex~ (cyonazine) 
Bronco® 
Dual® {meto lachlor) 
Erodicane~ (EPTC) 
Extrazine® 

Gromoxone® 
(paraquat) 

Lasso® {alachor) 
Marksman <!· 
Princep® (simazine) 
Prowl® {pendimethalin) 
Roundup® (glyphosote 
Suton + ®/Genate® 

(butylote) 

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

TANK MIX TREATMENTS FOR CORN 
BANVEL Herbiciae may be tonk mixed with one or more of the following herbicides for_ control of grosses or 
additional broadleof weeds. Read and follow the label of each tank mix product used for precautionary 
statement, directions for use, rotes and timings, and other restrictions. 

RATES AND TIMINGS 

BANVEL I PLUS 

PREPLANT/ 
PREEMERGENT 
(NO TILLAGE 
CORN) 

PREEMERGENT 
(CONVENTIONAL 
OR REDUCED 
TILLAGE CORN) 

EARLYPOST
EMERGENT 
(AU TILLAGE 
SYSTEMS) 

LATE 
POSTEMER· 
GENT(All 
TILLAGE SYS
TEMS) 

ADDITIONAL 
DIRECTIONS 

I Atrazine 

I 
I 
I 
I 
I 
I 

BLAoex·· 

DUAL 8 

l 1/4·4 lbs. oi/ A 

l 1/4-4 lbs. oi/ A 

11/4-4 lbs. ai / A 

11/4-4 lbs. ai / A 

1112-3 lbs. ai/ A 
{use only on fine 
or medium 
textured soils 
with 2 112% or 
greater organic 
matter) 

l %-4 lbs. oil A 11/4-4 lbs. ai/ A 

11/4-2 lbs. ai / A 
(usethe80W, 
90DF formula
tions only.} 

l 1/2-3 lbs. oi/ A 

Application may 
be mode before 
grosses ore 
11/2 inches toll. 

Application may 
be made before 
grasses ore 11h 
inchesta ll, ond 
before corn is 
beyond the 4 true 
leaf stage. 

Application may 
be made ofter 
planting and until 
grosses reach the 
2 leof stage and 
before corn is 
greater than 3 
inches tall. 

•• 

• 
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RATES AND TIMINGS I 
LATE I PREPLANT/ PREEMERGENT EARLY POST- PO STEM ER-

PREEMERGENT (CONVENTIONAL EMERGENT GENT(ALL 
BANVEL·~ (NO TILLAGE OR REDUCED (ALL TILLAGE TILLAGE SYS- ADDITIONAL 
PLUS CORN) TILLAGE CORN) SYSTEMS) TEMS) DIRECTIONS I 

Application may 
LASSO<!> 11/1-4 lbs. oi/ A 11/2-4 lbs. ai / A 11/2-4 lbs. ai/ A be made before I ( use only on f ine {use only on fine grosses reach the 

textured soils textured soils 2 leaf stage and 
greater than w ith greater before corn is 

I 2112% organ ic than 21/2% or- greater than 3 
matter) ganic matter) inches tall. 

Application may I PARAQUAT 1/ 4 - l lb. oil A 1/ 4- l lb ai/ A be made to 
emerged weeds 
but prior to co rn 

I emergence. 

Application may 

I PRINCEP·•O 2.0-3.0 lbs. ai/ A 2.0-3.0 lbs. ai/ A be made prior to 
w~ed and corn 
emergence. 

Application may I 
PROWL 1) 1.0-2.0 lbs. oi / A be made immed-

t 
iotely afte r I planting but 
prior to weed 
and corn 
emergence I 
Application may 

ROUNDUP !\' 1.0-3.0 lbs. ai / A l.0-3.0 lbs. oi/ A be made to I emerged weeds 
but prior to 
corn emergence. 

I 
Drop pipes ore to 

2,4-0 1/ 4- 112 lbs. ai / A 1/ 4 -
1/7 lbs. ai/ A Notrecom- 1/ 8 1b. ai/A be used when 

I mended corn reaches the 
8" growth 
stage. Keeping 
the spray off the 

I corn leaves and 
out of the whorl 
will reduce the 
l ikelihood of I crop injury and 
improve spray 
coverage of 
weed foiloge. I 

I 
I 
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GRAIN SORGHUM {Milo) 
IMPORTANT 

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

Read and follow mixing ond 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 ofter treatment. 

WEEDS CONTROLLED 
BANVEL Herbicide, when applied at the recommend
ed rate for grain sorghum, will control many actively 
growing ANNUAL broad leaf weeds and will reduce 
competition from established PERENNIAL broadleof 
weeds as well as control their seedlings. {Refer to 
GENERAL WEED LIST on pages 13-14.) 

RATES ANO 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 mode ofter 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 small (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 and improve spray coverage 
of weed foliage. 
BROADCAST RATE PER TREATED ACRE: 
l,"2 pint (1/4 lb. a.i.) 

TANK"MIX TREATMENT 
BANVEL plus Atrazine 
For improved control of emerged, actively growing 
broodleof weeds including triazine resistant species 
and added supression of perennial brood leaf weeds, 
tonk mix 1/2 pint BANVEL Herbicide with 0.5 to 1.25 
lbs. a.i. atrazine per treated acre. For control of 
grasses (less than 1 .5 inches toll), tonk mix 1/ 2 pint 
BANVEL Herbicide w ith 2-3 lbs. o.i. otrozine per 
treated acre. For best performance and minimal crop 
injury, make application when sorghum is 3-8" toll 
and when broadleof weeds are small (less than 6 
inches tall) . The otrazine rate will depend upon soil 
texture and length of residual weed control desired. 

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

OVERLAY (SEQUENTIAL) TREATMENTS 
BANVEL Herbicide may be applied to ground 
previously treated with one or more of the following 
herbicides: 

Herbicide 

Maximum rate per 
treated acre 

(lbs. a.i.) 
olachlor (Lasso~) 

(Screen®-treated seed) 
atrazine 
metolachlor (Dual®) 

(Concepl!'.-treoted seed) 

4 

3 
2.5 

propochlor (Ramrod®) 5 
propazine (Milogord®) 3.2 

PREHARVEST USES 
For Use Only in the States 
of Texas and Oklahoma 

Application of BANVEL Herbicide may be mode any 
time ofter 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 RA TE PER TREATED ACRE: 
1h pint(% lb. o.i.) 

SMALL GRAINS 
(NOT UNDERSEEDED TO LEGUMES) 

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

If small grains ore grown for posture 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 
rotes, will control! ANNUAL broodleaf weeds 
commonly found in small grains, such as: 

Buckwheat, Wild Pigweed, Redroot 
Chamomile, Corn (Corelessweed) 
Cockle, Corn Pigweed, Rough 
Cockle, Cow Pigweed, Tumble 
Cocklebur, Common Ragweed, Common 
Henbit Ragweed, Giant 
Knotweed (Buffaloweed) 
Kochia Smartweed, Green 
Ladysthumb Smortweed, Pennsylvonia 
Lambsquorters, Sowthistle, Annual 

Common Sunflower, Common 
Mellow, Common (Wild) 
Nightshade, Block Sunflower, Volunteer 
Pennycress, Field Thistle, Russi on 

Velvetleaf 

BANVEL Herbicide and BANVEL Herbicide tonk 
mixes will reduce competition from established 
PERENNIAL broodleaf weeds and control their 
seedlings. (Refer· to GENERAL WEED LIST on pages 
13-14.) 

• 

• 

• 



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

* Fiddleneck (T arweed) Gromwel I 
Garlic, Wild * 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 mode 
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 in a 
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: 
1/4 pint (1/a lb. a.i.) 

TANK MIX TREATMENTS 
For control of grosses or additional broad leaf 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 1/a- 1/4 pint (1/16-1/s lb. a.i.) BANVEL Herbicide 
with: 

amount erodud• lb.a.i. 
2,4-D 112-3/ .. pint 1; •• 3/a 
MCPA 1h-3/ .. pint i; •. 31! 
bromoxynil 

(Bror.ninal ME4, 112-3/•pint 1; •. l/s 
Buctril) l-1 1hpinl 113.3/a 

bromoxynil + MCPA 
1;. + 1;. (Bronate, l pint 

Brominal Plus) 1 pint 11. + 1;. 
metsulfuron (Ally")"*** 1/10wt.oz. 0.0038 
metribuzin 

ISencor~ 75 DP·, Lexone.J> DF"') 1/6- 1/3 lb. ,18• ,1• 
Sencort 4 .. , Lexone~ 4L) 1/•- 1hpint 1;8 .1;. 

Lexone-' SOWP) 1/•-1h lb. 1;8 .1;_. 

ch orsulfuron• .. 
(Glean<e 75 DF) 116-1/iwt.oz. 0.008-0.024 

diuron (Kormex-!>8QWPJ 1h-2 lbs. 2/5-1% 
terbutryn (l~rono!> SOW) 11h-23!. lbs. 11/s-2 1/s 
Finesse.& .. • 0.3-0.Swt.oz. 

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

** Application may be made after foll seeded 
wheat has started to grow and has a well 
established secondary root system or is 
beginning to tiller, but prior to the jointing stage. 

*** When making tank mix applications with Glean, 
odd o surfactant of at least 80% active 
ingredient at the rote of 1-2 quarts/100 gallons 

ofsprayornotmorethon 114- 112% byvolume. Use 
the higher rate of surfactant when using the 
lower rate ranges of the tonk mix and/or when 
treating more mature weeds or dense vegetative 
growth . 

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

SPECIAL USE TANK MIX FOR 
FALL SEEDEDWHEAT ONLY 

1/4 pint 
plus 

1/alb.a.i. 
plus 

BANVEL 
plus 

2,4-D amine 1 to2pints 1/2to 1 lb. a.i. 
or or or 

2,4-Dester l to 1112pints 1hto3/41b.o.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 RA TE PER TREATED ACRE: 
1/.i pint (1/s !b. a.i.) 

TANK MIX TREATMENTS 
For control of additional broadleof weeds, BANVEL 
Herbicide may be tonk mixed with the folfow1ng 
herbicides. Read and follow the label of each tonk 
mix product used for precautionary statements, 
directions for use, weeds controlled and geographic 
and other restrictions. 

BROADCAST RATE PER TREATED ACRE: 
Apply 1/s-% pint (1.i'i6- 1/a lb. a.i.) BANVEL Herbicide 
with: 

Herbicide amount erodud* lb.a.i. 
2,4-0 1/2-3/4pint %-3!a 
MCPA 
bromoxynil 

112-3/4 pint l/4-3/a 

(Brominal, 112-% pint 1/4-3/a 
Buctril) 1-l 1/2pint l/4.3/a 

chlorsulfuron** 
(Glean~ 75 OF) 1/6-11.1 wt. oz. 0.008-0.024 

Finesse~*** 0.3-0.Swt.oz. 
metsulfuron (Ally!.>)*** 1/1owt. oz. 0.0038 

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

** When making tonk mix applications with Glean, 
odd 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/,-112% by volume. Use the 
higher rote of surfactant when using the lower 
rote 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 broad leaf 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: 
11~ pint (Va lb. 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 label of each tank 
mix product used for precautionary statement~, 
directions for use, weeds controlled and geographic 
and other restrictions. 

BROADCAST RATE PER TREATED ACRE: 
Apply 1/a-1/, pint (1/16-1/s lb. a.i.) BANVEL Herbicide 
with: 

Herbicide 
2,4-D 
MCPA 
chlorsulfuron** 

(Glean~ 75 OF) 
metsulfuron (Ally®)**
metribuzin 

Sencor4 
Sencor75 OF 

amount product• 

112 pint 
112-31.tpint 

%-1/2wt. oz. 
1/1owt. oz. 

1/2- l pint 
1/3-2/Jpound 

lb.a.i. 

0.008-0.024 
0.0038 

• Based on 4 pounds per gallon formulations of 
MCPA and 2,4-0. 

•• When making tonk mix appl'ications with Glean, 
add a surfactant of at least 80% active ingredient 
at the rote of 1 -2 quarts/100 gallons of spray or 
not more than %-1/2% 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 per treated acre for 
improved control of broad leaf weeds. 

SPRING SEEDED BARLEY 
BANVEL HERBICIDE MUST BE APPLIED BEFORE 
SPRING SEEDED BARLEY EXCEEDS THE 3 LEAF 
STAGE. 

BROADCAST RATE PER TREATED ACRE: 
3
/16 pint {3/32 lb. a.i.) 

TANK MIX TREATMENTS 
For c~~troJ of additional broad leaf weeds, BANVEL 
Her~1~1de may be tank mixed with the following 

I hE:rbic1des. Read and follow the label of each tank 
~ix f?roduct used for precautionary statements 
d irdectioh ns for use, weeds controlled and geographi~ 
an ot er restrictions. 

I 
I 
I 

BROADCAST RATE PER TREATED ACRE: 
Apply 1/s-3/i6 pint (1./16-%1 lb. a.i.) BANVEL Herbicide 
with: 

Herbicide 
MCPA 
metribuzin 

Sencor4 
Sencor75DF 

ch I ors u lfuron ** 
(Glean® 75DF) 

metsulfuron (Ally®)*** 

product amount* 
1h pint 

1/:z pint 
113 pound 

1/6.1,!:zwt.oz. 
1/iowt. oz. 

lb. a.i. 

0.008-0.024 
0.0038 

• Based on 4 pounds per gallon formulations of 
MCPA. 

*• When making tank mix applications with Glean, 
add a surfactant of at least 80% active ingredient 
at the rate of 1-2 quorts/100 gallons of spray or 
not more than 1/4-1/2% 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 
broad leaf weeds. 

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

BROADCAST RATE PER TREATED ACRE: 
% pint (1/s lb. 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 label of each tank 
m_,x f:lroduct used for precautionary statements, 
d1rect1ons for use, weeds controlled and geographic 
and other restrictions. 

BROADCAST RATE PER TREATED ACRE: 
Apply 1/a.1/4 pint (1/16-1/s lb. a.i.) BANVEL Herbicide 
with: 

Herbicide 

MCPA 

amount 
product" lb.a.i. 

* Based on 4 pounds per gallon formulations of 
MCPA. 

SUGARCANE 
IMPORTANT 

Observe all precautions on pages 11-1-2. Read and 
Follow mixing and application instructions on pages 
12-13. 

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

• 
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WEEDS CONTROLLED 
BANVEL Herbicide, when applied at recommended 
rates, will control many ANNUAL, BIENNIAL and 
PERENNIAL broadleaf weeds commonly found in 
sugarcof)e. (Refer to GENERAL WEED UST 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 

Weed Stage 
&Type · 

Annual 
Small, actively growing 
Established weed growth 

Biennial 

Perennial 

product 
amount 

112-1 pt. 
1-1 1/, pis. 

1-2 pts. 

Noted(*pg 3&4) Perennials 2-4 pts. 
Other Perennials 4-6 pts. 

lbs.a.i. 

1-2 
2-3t 

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

When possible, direct the spray beneath the 
sugarcane canop·y 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 total of 6 pints (3 !bs. 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 broadfeaf weeds. Read and 
follow the label of each tank mix product used for 
precautionary statements, directions for use, rates 
and timings, weeds controlled, geographic and other 
restrictions. 

Herbicide 

ametryn (Evik&>) 
asulam (Asuloxlll) 
atrazine 
dalapon (DalaponJJ) 
2,4-D 

Rates per 
treated acre 

(lbs. a.i.) 

2/sto 8 
2 to 3i13 
2/sto4 

31hto 81/2 
112 to 3" 

* Application of BANVEL Herbicide plus 2,4-D tank 
mix at the higher listed rate ranges may result in 
crop in1ury. 

PASTURE, RANGELAND 
AND NON-CROPLAND AREAS 

BANVEL Herbicide is recommended for use on 
posture 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, oats, 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, 
rotes of BANYEL Herbicide in excess of 2 quarts (2 
lbs. a.i.) per treated acre may cause temporary injury 
to many gross species. 

Bentgrass, carpetgrass, buffalograss and St. 
Augustine grass may be injured at rates exceeding l 
pint BANVEL Herbicide (1/2 lb. a.i.) per treated acre. 
Usually colonial bentgrasses are more tolerant than 
creeping types. Velvetgrosses 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 TO SLAUGHTER. 

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

TIMING RESTRICTIONS FOR LACTATING 
DAIRY ANIMALS FOLLOWING 

TREATMENT 
BANVEL H•rbicide Days Before Days Before 
Rate pet' Treated Acre Grazing Hay Harvest 
Up to 1 pint (1h lb. a.i.) 7 days 37 days 
Up to 1 quart (1 lb. a.i.) 21 days 51 days 
Up to 2 quarts (2 lbs. a.i.) 40 days 70 days 
Up to 8 quarts (8 lbs. a.i.) 60 days 90 days 

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

MIXING AND APPLICATION 
BANVEL Herbicide con be applied using water, oil in 
water emulsions {including invert systems}, or 
sprayable fluid fertilizer as a carrier. A COM
PATIBI LJTY TEST (pages 12-13 of this booklet) should be 
made prior to tank mixing. 

To prepare oil in water emulsions, half.fi II spray tonk 
with water plus appropriate amount of herbicide. 
With continuous agitation, slowly add a premix of oil 
(such as diesel oil orfuel oil) plus a suitable emulsifier 
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to spray tank .. Con_,plete fillin~ o! spray. tank with 
water. Maintain vtgor~us a91tatron during sp~ay 
operation to prevent 011 and water from forming 
separate layers. 

BANVEL Herbicide may be applied broadcast using 
either ground or a~rial application equipment. When 
using ground equipment, apply 5 to 600 gallons of 
diluted spray per treated <;1cre. Vol~me of spray 
applied will depend on the height, density, and type of 
weeds or brush being treated 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 penetronts) may be used for 
wetting, penetration, or drift control. Spray additives 
must be agriculturally approved when used in posture 
applications. If spray additives are used, read end 
follow all use recommendations and precautions on 
product label. 

WEEDS CONTROLLED 
BANVEL Herbicide, when applied at recommended 
rotes, will give control of many ANNUAL, BIENNIAL, 
and PERENNIAL broadleof weeds, and many 
WOODY brush and vine species commonly found in 
posture, rangeland and non-cropland areas. (Refer 
to GENERAL WEED UST on pages 13-14.) Noted (*) 
PERENNIAL weeds may be controlled with lower 
rates of either BANVEL Herbicide or BANVEL 
Herbicide plus 2,4.D. See RATES AND TIMINGS 
below. 

RATES AND TIMINGS 
Application rotes and timing of BANVEL Herbicide 
are given below. Use the higher level of listed rate 
ranges when treating dense or tall vegetative growth. 

Broadcast rate per 
treated acre 

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

Small, achvely growing 
Established weed growth 

tBienniol 
Roselle diameter 

Less than 3 inches 
3 inches or more 

Bolting 
Perennial 

Suppression or top growth control 
Noted (") Perennials 
Other perennio Is 
Dense ston~s 

Woody Brush & Vines 

'h ·l pt. 
1-1 1h pis. 

'12-1 pt. 
l-2pts. 
2-3pts. 

112-1 qt. 
1-2 qts. 
2-4 qts. 
4-6qts. 

1h-l 
1-2 
2-4 
4-6 

Folioge Suppression 1h -1 qt. 1h -1 
Stems 1-2 qts. l-2 
Stems and Stem Sprouts 112-1 gal. 2-4 
Stems and Root Sprouts 1-2 gals. 4-8 

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

when 

Retreatments may be made as needed; however, do 
not exceed a total of 2 gallons (8 lbs. o.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 RA TES 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. 

Herbicida 
Pasture, rangeland, and non•cropland use: 

otrazine 
diuron (Karmex•) 
glyphosate (Roundup"'} 
simozine (Princepe} 
paraquat 
triclopyr (Garlone} 
2,4-0 

Rcingeland and non.cropland use only: 
piclorom (Tordon•) 
2,4,5-T 

Non-cropland use only: 

Rates per treated 
acre (lb1. a.i.) 

1hto2 
4to48 

3/•to33/, 

Sto40 
1hto 1 
3!.to9 
1/,to6 

1/, to 3 
1/, to 6 

amitrole 2to8 
otratol (Atrotole} 4"f.sto40 
bromacil (Hyvare) 11/i to 24 
dalopon (Dalopon•) 41/, to 123/• 

diquot 1h 
fosomine ammonium (Krenite• ) 6to 12 
hexozinone{Velpor•) 2to 12 
MSMA 2 
prometon (Promitol•} 10 to 60 
sulfometuron methyl (Oust"') 0.14 to 0.56 
tebuthiuron (Spike~) 1 to 16 
2,4. DP (Weedone•) 1,-'i to 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 12·13 is recommended prior to actual tank 
mixing. 

CUT SURFACE TREE TREATMENTS 
BANVEL Herbicide may be applied as a cut surface 
treatment for control of unwonted trees and 
prevention of sprouts of cut trees. A mix of 1 part 
BANVEL Herbicide with 1 to 3 ports 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 point 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 con be applied when plants are 
dormant as an undiluted SPOT-CONCENTRATE 
directly to the soil or cs o LO-OIL BASAL BARK 
treatment using on oil-water emulsion solution. 

• 
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MIXING AND APPLICATION 

SPOT-CONCENTRATE applications of BANVEL 
Herbicide should be applied directly to the soil as 
dose as possible to the root crown but within 6-8 
inches of the crown. On sloping terrain, application 
should be mode to the uphil I side of the crown. Do not 
make . application wh~n. sno~ or water prevents 
applying BANVEL Herb1c1de 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 
oft~r bud break or when plants ore 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, half fill 
spray tank with water plus appropriate amount of 
herbicide. With continuous agitation, slowly add a 
premix of 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. 

RATES AND TIMINGS 
Application rotes of BANVEL Herbicide ore given 
below: 

SPOT CONCENTRATE TREATMENT 

Canopy diameter BANVEL Herbicide 
(feet) (ounces) 

5 y4 
10 1 
15 21/ 4 

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. 

Volumeof 
spray solution 

desired 
(gal.) 

1 
2 
5 

10 

Water 

1 oo• (3 qts.) 
200 {6qts.) 
500 (3.75 gals.) 

1000 (7.5 gals.) 

Ounces 

Emulsifier 
BANVEL 
Herbicide 

8 
16 
40 
80 

*Conversion: 100 ounces= 3 quarts 

No.2 
Diesel 
Fuel 

20 
40 

lOO 
200 

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 Directions for Use 
booklet (especially pages 4-5 and 14-21) attached to 
the container. 

Newly Seeded Areas - seedling grasses or small 
grai~s such as barley, oats, rye, wheat, or other grass 
~pec1e_s grown cs a cover crop may be severely in· 
1ured rf 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 con 
exhibit various injury symptoms that may be more 
pronounced if herbicides are applied. Bentgross, 
carpetgrass, smooth brome, buffolograss and 
St. ~ugustine gross may _b? injured at rates exceeding 
l pint of BANVEL Herb,crde (0.5 lb a.i.) per treated 
acre. Depending art the rote used, treatment with 
BANVEL Herbicide will injure or kill alfalfa, clovers, 
lespedeza, wild w inter peas, vetch or other legumes. 

MIXING AND APPLICATION 
BANVEL Herbicide can be applied using water, oil 
in water emulsions (including invert systems}, or 
sprayoble fluid fertilizer as a carrier. A 
COMPATIBILITY. TEST (page 9 of the BANVEL 
H~r.bicide Booklet) should be mode prior to tank 
m1x1ng. 

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

B~NVEL Herbicide may be applied broadcast using 
either ground or aerial equipment. When using 
ground equipment, apply 5-50 gallons of diluted 
spray per treated acre. The volume.of spray applied 
wi If depend on the height, density, and types of weeds 
being treated and the type 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 ·drift-reducing additives or 
surfactants may be used. If spray additives ore used, 
read and follow all use recommendations and 
precautions on product label. Do not use odjuvants 
containing penetronts such as petroleum and crop 
oils after cover crop emergence. 
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DIRECTIONS FOR USE 
BANVEL Herbicide, when applied at recommended 
rotes, 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 
gross or in the fellow (stubble) or cover crop period 
prior to seeding a grass crop, apply 1 quart (1 lb a.i.) 
of BANVEL Herbicide per treated acre. Established 
gross is defined as: Gross that is treated the season 
ofter planting. 

ANNUAL WEEDS CONTROLLED 
Buckwheat, Wild . 
Chamomile, Corn 
Cockle, Corn 
Cockle,Cow 
Cocklebur, Common 
Henbit 
Knotweed 
Kochio 
lodysthumb 
Lambsquarters, Common 
Mellow, Common 
Nightshade, Block 
Pennycress, Field 
Pigweed, Redroot 

Pigweed, Rough 
Pigweed, Tumble 
Ragweed, Common 
Ragweed, Giant 

(Buffo loweed) 
Smartweed, Green 
Smcrtweed, Pennsylvania 
Sowthistle, Annual 
Sunflower, Common 

{Wild) 
Sunflower, Volunteer 
Thistle, Russian 
Velvetlecf 

BIENNIAL WEEDS CONTROLLED 
Knopweed, Diffuse 
Knopweed, Spotted 
Storthistle, Yellow 
Sweetclover 

Thistle, Bull 
Thistle, Musk 
Thistle, Plumeless 

PERENNIALS 
(SUPPRESSION OR TOP GROWTH CONTROL) 

Alfalfa (Volunte~r) Garlic, Wild 
Artichoke, Jerusalem Horsenettle, Carolina 
Bindweed, Field Knapweed, Russian 
Bindweed, Hedge Nightshade, Silverleaf 
Blueweed, Texas Redvine 
Bursoge Smcrtweed, Swamp 

(Bur Ragweed) Spurge, leafy 
(Povertyweed) Sowthistle, Perennial 
(Lakeweed) Thistle, Canedo 

Dandelion, Common Trumpetcreeper 
Dock, Curly (Buckvine) 
Dogbone, Hemp 

RATES AND TIMING 
Appl ication rotes and timing of BANYEL Herbicide 
treatment ore given below. Use the higher rote of the 
rate range when vegetation is either dense or tall, or 
when weeds ore growing under stressed conditions 
such as drought or cool temperature. 

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

Broadcast rate per 
treated acre 

WeedType' 
&Stage 

Annuals 
Small actively growing 
Established weed growth 

Biennials• 
Rosette diameter 

a) less than 3 inches 
b) 3 inches or greater 
c) bolting biennial 

Perennials• 

Amountof 
Formulated 
BANVEL 
Herbicide 

1/~ to 1 pt. 
l pt. 

1h to 1 pt. 
1 to 2 pts. 
2to3pts. 

Equivalent 
lbsa.i. 

1/,to 112 
'h to 1 
llo l 'h 

Suppression/Control 2 to 4 pis. 1 to 2 

' For best results, treat Biennial weeds with BANVEL 
Herbicide when they ore in the rosette stage of 
growth. Retreatments may be made as needed; 
however, DO NOT EXCEED A TOTAL OF 2 
QUARTS (2 lbs o.i.} of BANVEL Herbicide per 
treated acre during a 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 
used for precautionary statements, directions for 
use, application rates, and other restrictions. 

BANVEL Herbicide may be tonk mixed with one or 
more of the following herbicides for control of 
grosses or additional broad leaf weeds. 

Tank Mix Rates Per Treated Acre 
Herbicide (lbs a.i.) 

Atrozine* 1/ 2 to 2 
chlorsulfuron (Glean 75DF}** 0.008 to 0.024 
Glyphosate (Roundup)'" 1h to 2 
2,4-D 1/ 4 to 6 
metsulfuron (Ally)"'** 0.0038 
Poroguot* 1/2 to l 
• Preplont application 

•• When making tank mix ap'plications with Glean, 
odd a surfactant of at leost 80 percent active 
ingredient at the rote of 1-2 quarts/100 gallons of 
spray or not more than 1/4 - 1h percent by volume. 
Use the highest rate of surfactant when using the 
lower rote ranges of the tonk mix and/ or when 
treating more mature weeds or dense vegetative 
growth. 

... Use 0.25 percent surfactant per treated acre for 
improved control of broad leaf weeds. 

CAUTION 
When used os a preplant application for control of 
existing weeds, allow 45 days per pint of BANVEL 
Herbicide applied per acre before seeding gross 
west of the Mississippi River, or 20 days per pint east 
of the Mississippi River. Exclude days when the 
ground is frozen. Do not apply prior to planting of 
gross-legume mixtures. 

• 
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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) 
o! some spears may result. If such crooking occurs, 
discard affected spears. 

Do not harvest prior to 24 hours after treatment. 

Make only one opp I ication per season. 

RATESANDTIMINGS 
Apply BANVEL Herbicide to emerged and actively 
growing weeds in 40 to 60 gallons of diluted spray per 
treated acre immediately ofter cutting the field, but at 
least 24 hours before the next cutting. 

Weeds 
Mustard, Black 
Pigweed, Red root (carelessweed) 
Sowth istle, Annua I 

*Thistle, Canada 
Th istle, Russian 

*Bindweed, Field 
Ch ickweed, Common 
Goosefoot, Nettleleaf 
Rad ish, Wtld 
Thistle Milk 

Rate Per 
Treated Acre 

112 to 1 pt. 
(

1/4· 112 lb. a.i. ) 

l pt. 
{1!-2lb. a. i.) 

BANVEL Herbicide plus 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 iniury to newly seeded grasses, appl ication 
of BANVEL Herbicide should be delayed until after 
the second mowing. Furthermore, application rates in 
excess of l pint (1h lb. a.i.) per treated acre may cause 
noticeable stunting or discoloration of sensitive gross 
species such as bentgrass, carpetgrass, buffalograss, 
and St. Augustine grass. 

In areas where roots of sensitive plants extend, do not 
apply in excess of 1/ • pint (1/a lb. a .i .) of BANVEL 
Herbicide per treated acre on coarse textured 
(sandy-type) soils, or in excess of 1/ 2 pint (% lb. 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, w ill 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 broadleof weeds and WOODY brush 
and vine species. (Refer to GENERAL WEED UST on 
pages 13-14.) 

MIXING AND APPLICATION 
Apply 30 to 200 gallons of diluted spray per treated 
acre (3 qts. to 4% gals. per 1,000 sq. 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 
pints per lbs. a.i. per teaspoons 

Weed Stage treated treated perlOOO 
&Type acre acre sq. ft. 
Annua l 

Small, actively growing '."2· l 1;4 . , ,, 1. 21_;. 
Established weed growth 1-1117 ·,~.)/. 21.', -31/, 

Biennial 
Rosetted i a meter 

Less than 3 inches 1.12 . 1 'l_/4. l,'2 1-21/ , 

3 inches or more 1-2 ''2-1 21:, -41/ 2 

Perennials and Woody 
Brush and Vines 1-2 1. '2-1 2'/•-41/2 

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

Retreotments may be made as needed; however, do 
not exceed a total of 2 pints (1 lb. a.i .) 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, APPLICA
TION RATES AND TIMINGS AND OTHER 
RESTRICTIONS. 

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

Apply 1/s to 1h pint (1/10-1/ 4 lb. a.i.) of BANVEL 
Herbicide per treated acre with 112 to l1/2 lbs. acid 
equivalent of 2,4-D, MCPA, or MCPP, or with 3/a to 1h 
lb. 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 lb. a.i.) of BANVEL Herbicide per 
treated acre during the growing season. 
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GRASS SEED CROPS 
Perennial Grasses such as Bermuda grass, 
Bluegrass, Lawntype Fescue and Ryegrass 

IMPORTANT 
Observe all 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 1h to 2 pints (1/4- l lb. a.i.) of BANVEL Herbicide 
in 5 to 40 gallons of diluted spray per treated acre 
ofter weeds have emerged and are actively growing 
for control of broad leaf weeds such as: 

Alfalfa Cockle, White 
*Bindweed, Field Dock, 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 112 to 1 pint (114-112 lb. 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 lb. a.i.) of 
BANVEL Herbicide per treated acre may be used on 
well-established PERENNIAL grass. DO· NOT APPLY 
AFTER THE GRASS SEED CROP BEGINS TO JOINT. 

For control of ANNUAL GRASS WEEDS such as: 

Brome, Downy (Cheatgrass) 
Brome, Ripgut 
Fescue, Rattail 

Apply 2to 4 quarts (2-4 lbs. a.i.) of BANYEL Herbicide 
per treated acre in the foll or late summer after 
harvest and burning of established gross seed crops. 
Applications should be mode within 3-14 days 
following first irrigation and before weeds hove more 
than 2 leoves. 

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 broodleaf weeds. (Refer to GENERAL 
WEED UST on pages 13-14). In addition, BANYEL Her
bicide will control the following PERENNIAL broad
leaf weeds: 

*Alfalfa 
Artichoke, Jerusalem 
Bindweed, Field 
Bindweed, Hedge 
Blueweed, T exos 

*Bursoge 
(Bur Ragweed) 

· (Povertyweed) 
(Lakeweed) 

*Dandelion, Common 
*Dock, Curly 

*Dogbone, Hemp 
Garic, Wild** 
Horsenettle, Carolina 
Nightshade, Silverleaf 
Redvine 
Smartweed, Swamp 

*Sowthistle, Perennial 
Thistle, Canada•• 
Trumpetcreeper 

(Buckvine) 

Noted(*) perennials may be controlled using BANVEL 
Herbicide at rotes lower than those recommended for 
other listed perennial weeds. (See RATES AND 
TIMINGS, page 24.) 

** SPECIAL TANK MlX TREATMENTS, page 24, for 
specific control program. 

RATES AND TIMINGS 
Apply BANVEL Herbicide as a broadcast 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 
crop injury. 

For best performance, make application when 
ANNUAL weeds ore less than 6 inches tall, when 
BIENNIAL weeds are in the rosette stage, and to 
PERENNIAL weed regrowth in late summer or foll 
following a mowing or tillage treatment. Most 
effective control of upright perennial broadleaf 
weeds, such as Canada thistle and Jerusalem 
artichoke, occurs if application is made when the 
majority of weeds is 8 inches or taller. Viney perennial 
broad leaf weeds, such as field bindweed and hedge 
bindweed, are best controlled when weeds ore in or 
beyond the full bloom stage. 

Avoid disturbing treated 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 BANYEL 
Herbicide). 

Weed Stage 
&Tree 

BANVEL Herbicide per 
treated ocre 

product 
amount lbs. a.i. 

Annual 1,"i-1 pt. 1;,.1h 
Biennial 1-2 pis. lh-1 
Perennial 

Perenn iol suppression 1-2 pts. lh-1 
Noted(•) perennials 2-4 pts. 1-2 
Other perennials 4 pts. 2 

Retreotments may be mode as needed; however, do 
not exceed a total of 4 pints (2 lbs. o.i.) of BANVEL 
Herbicide per treated acre during any given fallow 
period. 

• 

• 
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TANK MIX TREATMENTS 

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

Herbicide 

ANNUAL WEED CONTROL 
atraz1ne 
chlorsulfuron• (Glean' l 

cyanazine {Bladex') 
glyphosote (Roundup•·) 
metribuzin (Sencor•·, Lexone ' l 
poroquot 
2,4-D 
PERENNIAL WEED CONTROL 

Rate per treated acre 
(lb5.a.i.} 

·12103 

0.016 to 0.024 
( 1 2- ' f.; wt. oz. product) 

Wsto31/s 
11,to \"2 
\ "J to 3/ , 
1/110 l 

1i410 11'2 

glyphosote l to 2 
2,4-D l to2 

*When making tonk mix applications with Glean, odd 
a surfactant of at least 80% active ingredient at the 
rate of 1-2 quarts/100 gallons of spray or not more 
than 1/ 4- 1/2% 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 . 

SPECIAL TANK MIX TREATMENTS 
For suppression of perennial weeds, apply 0.25-0.50 
lb. o.i. BANVEL Herbicide with 0.25-0.50 lb. a.i. 
Roundup herbcide per.treated acre. 

For wild garlic control, apply l pint (1/ 2 lb. o.i.) 
BANVEL Herbicide with l1h lbs. acid equivalent 2,4-0 
low volatile ester per treated acre. Apply when wild 
garlic is 4 to 8 inches tall. 

For Canada thistle control, use BANVEL Herbicide or 
BANVEL Plus Roundup Herbicide tonk mix treatments. 

Application may be made during fallow periods for 
control of volunteer barley, bulbous bluegrass, 
downy brome, jointed goatgross, common rte and 
volunteer wheat when they are actively growing. Use 
l pint BANVEL Herbicide with 1 /2-3/4 lb. Kerb SOW 
(0.25-0.38 lb. a.i.}. Foll seeded wheat may be planted 
9 months or more ofter application. For best 
performance, make application between mid-Octo
ber and mid-December, prior to soil freeze up. 

During fallow periods, apply BANVEL Herbicide plus 
Landmoster 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 
londmaster 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 rotes up to 4 pints (2 lbs. a.i.} 
pertrected acre. 

CORN and SORGHUM may be planted in the spring 
fol lowing applications made during the previous year. 

SOYBEANS may be planted in the spring following 
applications made during the previous year. If less 
then 1 inch of rainfall occurs between application and 
first killing frost, treated areas should be cultivated to 
allow herbicide to come in contact with moist soil. 
Cultivation may toke place before or immediately 
after ground thaw. 

Soybean injurt 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 m.ay be planted in the fall or spring following 
applications. Also, spot applications may be made 
any time prior to crop emergence if crop iniurt 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 Herbic ide per treated acre. Exclude 
days when ground is frozen . 

Following 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 o sensitive crop. 

CONTROL OF PERENNIAL BROAD LEAF 
WEEDS IN CROPLAND 

(SPOT APPLICATION 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 broad leaf weeds including: 

Bindweed, Field Knapweed, Russian 
Dock, Brood leaf Ragwort, Tansy 

(Bitterdock} Spurge, Leafy 
Dock, Curly Thistle, Canada 
Knapweed, Block 

RATES AND TIMINGS 
BANVEL Herbicide may be applied at any time 
following a crop harvest to stubble follow 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 lbs. a.i.) of BANVEL Herbicide 
per treated acre. Application may be mode up to one 
month prior to the planting of wheat. 

Note: Do not use unless injury to wheat or rotated 
barley will be acceptable. 

I Barley, oats, corn, sorghum (mile), . annual or 
perennial grass crops may be planted into treated 
areas one year after application. Crops grown for 
seed (other than perennial grass seed) should not be 

I planted into treated areas until three years after 
application. Do not plant broadleaf crops such as 
alfalfa, beans, peas, potatoes, or sugarbeets into 

I 
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 

I has been lost, a follow-up program for seedling 
control or other cultural practices should be instituted. 

I WIPERAPPLICATION USES 
IMPORTANT I Observe all precautions on pages 11-12. 

BANVEL Herbicide may be applied through wiper 
application equipment to control or suppress actively 

I growing broadleaf weeds, brush and vines. Use a 
solution containing l part BANVEL Herbicide to l port 
water. Do not contact desirable vegetation with 

I 
herbicide solution. Wiper application should only be 
made to crops (including postures) and non-cropland 
areas described in this label w ith the exception of 
Groin Sorghum (Milo). 
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24(c) SLN #50 

24(c) SPECIAL 
LOCAL NEED 

LABELING 

BANVEL® Herbicide 
Annual Weed Control in Millet (Nebraska) 

24(c) SL-N #61 
BANVEL ® Herbicide 
Preharvest Application in Fall Seeded Wheat 
(Oklahoma) . . . . . . . . . . . . . . . . . . 

24(c) SLN #66 
BANVEL ® Herbicide 
Prehorvest Application in Fall Seeded Wheat 
(Kansas) .. ... .. . .. ... .. ... . . 

24(c) SLN #86 
BANVEL ® Herbicide 
For Control of Annual and Perennial 
Broodleaf Weeds Such as Field Bindweed in 
Between Cropping Applications to Wheat 
(Oklahoma) . . . . . . . . . . . . . . . . . . 

24(c) SLN #89 
BANVEL ~ Herbicide 
For Control of Annual and Perennial 
Broadleaf Weeds such as Field Bindweed in 
Between Cropping Applications to Wheat 
{Texas) . . ... .. .. .. .. . . . .. .. . 

24(c) SLN #90 
BANVELi Herbicide 
Wild Buckwheat Control in Fall Seeded 
Wheat (Oklahoma) .. . . ...... .. . . 

24(c) SLN #91 
BANVEL (!<. Herbicide 
Between Cropping Applications (BCA) 
BANVEL·)i. Plus Landmoster:F. Tank Mix for Use 
in Follow Rotated to Wheat (Colorado, 
Montano, 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 Landmaster4- Tonk Mix For Use 
in Fallow Rotated to Wheat (Montana and 
North Dakota) . . . . . . . . . . . . . . . . . 

2(ee) Recommendation #93 
BANVEL <R Herbicide 
Between Cropping Applications (BCA) 
BANVEL \!-· Plus LandmosterQI Tonk Mix For Use 
in Fallow Rotated to Wheat (Montana, North 
Dakota, Wyoming, Washington, Idaho, Utah 
and Nebraska) . . . . . . . . . . . . . . . . . 

• 

• 
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STORAGE AND DISPOSAL 
PROHIBITIONS 
Do not contaminate water, food or feed by storage or 
disposal. 

STORAGE 
Store in original container in a well-ventilated area 
separately from fertilizer, feed and foodstuffs. Avoid 
cross-contamination with other pesticides. Spilla9e 
or leakage should be contained and absorbed with 
cloy granules, sawdust, or equivalent material for 
disposal. 

PESTICIDE DISPOSAL 
Trip le rinse pesticide from containers and use rinsotes 
in the pesticide application. Wastes which cannot be 
used according to label instructions may be disposed 
of on site or at on 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 local 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 L,ab,lity before buying or us, ng this 
product. If the terms are not acceptable, return it at once, unopened. 

It ,s cnfical that this product be used and mixed only as specified an the label. 
The laws of a State may make some or all of this paragraph inapplicable or 
may give you rights in addition to your rights hereunder. Except lo the extent 
prohibited by applicable low, the exclusive remedy of the user or buyer and 
the limit of liability of th,s Com pony or any other Seller for any and all losses, 
personal injuries or damages resulting from the use of this product{ shall be 
the purchase price po1d by the user or burer for the quantity o producl 
involved. Excspt to the extent prohibited by State Low, !here 1s no worronly, 
and this Company and other Sellers disclo,m oll liob,lity for losses, personal 
in1ury or domoges: (i) oris,ng lrom ony use of this product ,no manner or for a 
purpose not recommended ,n ,ts label directions or from m,x,ng rh,s produc! 
before use with ony substance except as recommended by the product's 
label; (ii/ arising from handling or storage in v,olot,on of label msfruct1ons, 
(iii) for o I indirect, special or conseguent,ol damages; (iv) when not reported 
to this Company within one year of discovery; ona (v) arising from product 
nof used within the lobel-des,gnoted shelf l ife or four years from the dote of 
purchase, whichever first occurs. THERE ARE NO IMPLIED WARRANTIES 
AND NO WARRANTIES OF MERCHANTABILITY OR FITNESS 

Prowl" ,so registered trademark of American Cyonom,d Company. 

Atrotrol'·. Bicep•, Concep •, Dual•, E111k •, lgron' , M,logard ' , Prom,tol•, and 
Princep• ore registered trademarks of Cibo-Ge,gy Corporation, 
Agricultural DJV1s1on . 

Sexton"", Dowpon•, Gorlon•, and Tordon~ ore registered !rodemorks o f 
Dow Chem,col Company 

Dolopon •· 1s o registered trademark of SOS 81otech Corp. 
Ally .. , Blodex ... , Extrozine•, Finesse~. Glean', Hyvor .. , Karmext, Kren,te·• , 
lexone_., ond Velpor• ore registered trademarks of E.I, duPont de Nemours 
& Co., Inc. 

Oust '" is a trademark of E.1. duPonf de Nemours & Co., Inc. 
Sp,ke e ,s a registered trQdemark of Elanco Products Company. 

Weedone• is o registered trademark of Union Carbide Arg,culturol Products 
Company, Inc. 

Senco,.. ,s a registered trademark of Mobay Chemical Corporation. 

Bronco•, lo ndmoster•, lasso•, Rom rod·~, Rau ndu p ', o nd Screen"' are 
registered trademarks of Monsanto Agricultural Products Campany. 

Erodicone• and Suton+" ore registered trademarks of Stauffer Chem,col 
Company. 

AsuloX--, Brom,nol", and Buctril,. ore registered trademarks of Rhone
Poulenc Chemical Company. 

Gromoxone• is a registered trademark of ICI Agrichem,cols, Inc. 

Bonvel• Herbicide, Marksman• Herbicide end Accutrol~ ore registered 
trademarks of Sandoz ltd. 

(OSANOOZ CROP PROTECTION CORP. 1988 
O ctober 1988 
Des Plaines, IL 
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This sample label is current as of January 1, 1989. The product descriptions and recom~endations provided in this s~mple .label are for 
background information only. Always refer to the label on the product container before using Monsanto or any other agrichem1cal product. 

EPA Reg. No. 524-308-AA 

AVOID CONTA . 
GREEN STEMS ." . 
CROPS, DESIRABL PLANTS AND 
TREES, SINCE SEVERE INJURY OR 
DESTRUCTION MAY RESULT. 
This product 1w been apprured for use in California 
ncept as stated otherwise on pap 118. . 

19ag.2 897.lO-OOUO/ CG 

I 
Read the entire label before using this product. 

Use only according to label instructions. 

Read "LIMIT OF WARRANlY AND llABILllY" before buy. 

I 
mg or using. If terms are not acceptable. return at once 
unopened. 

LIMIT Of WARRANTY AND LIABILITY 

I 
(Not appjicallle to consumer applicatiofts applied by the 
homeowner tor noncommercial p1rposa as permitted 
by the supplemental labelin1 for one-41uart containers.I 

Th1s Company wanants that this product conforms to the 

I 
chemical descnption on the label and is reasonably fit 
for the purposes set forth in the Complete Directions tor 
Use label booklet ("01recbons') when used m accordance 
with those Directions under the conditions described 

I therein. NO OTHER EXPRESS WARRANlY OR IMPLIED 
WARRANTY OF FITNESS FOR PARTla.uR PURPOSE OR 
MERCHANTABILITY IS MADE. This warranty 1s also sulr 
1ect to the conditions and limitations stated herein. 

I Buyer and all users shall promptly notify this Company 
of any claims whether based 1n cont/act, negligence, 
strict liab,hty, other tort or othe,w1se. 

I 
I 
I 
I 
I 
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Buyer and all users are responsible for all loss or damage 
from use or handling which results from conditir,ns 
beyond the control of th is Company, including, but not 
limited to. incompatibility with products other than those 
set forth in the Directions. application to or contact with 
destrable vegetation. unusual weather, weather condi
tions which Me outside the range conS1dered normal at 
the application site and for the time period when the 
product is applied. as well as weather conditions which 
are outside the application ranges set forth in the Direc
tions. application in arty manner not explicitly set forth 
in the Directions. moisture conditions outside the 
moisture range specified in the Directioos, or tlle 
presence of products other than those set forth in the 
Directions in or on the soil, crop or treated veeetation. 

THE EXCLUSIVE REMEDY OF THE USER OR BUYER, AND 
THE LIMIT OF THE LIA81LllY OF THIS COMPANY OR ANY 
OTHER SELLER FOR ANY AND All LOSSES, INJURIES 
OR DAMAGES RESULTING FROM THE USE OR HANO. 
UNG Of TitlS PRODUCT (I NClUOING CLAIMS BASED IN 

CONTRACT, NEGLIGENCE, STRICT LIABllllY, OTHER 
TORT OR OIBERWISE) SHALL BE THE PURCHASE PRICE 
PAID BY THE USER OR BUYER FOR THE QUANTllY OF 
THIS PRODUCT INVOLVED, OR, AT TllE ELECTION OF 
THIS COMPANY OR ANY OTHER SELLER, THE REPI.ACE· 
MENT OF SUCH QUANTITY OR, If NOT ACQUIRED BY 
PURCHASE, REPLACEMENTOF SUCH QUANTITY. IN NO 
EVENT SHAlL THIS COMPANY OR ANY OTllER SELLER 
BE LIABLE FOR ANY INCIDENTAL. CONSEQUENTIAL OR 
SPECIAL DAMAGES. 

Buyer and all users are deemed to have accepted the 
terms of this LIMIT OF WARRANTY AND LIABILITY which 
may not be varred by any verbal or wntten a1reement 

PRECAUTIONARY STATEMENTS 

Hazards to 
Humans and Domestic Animals 

Keep out of reach of children. 

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 least 15 minutes. Call a physician. 

IF ON SKIN, immediately flush with plenty of water. 
Remove contaminated clothing. Wash clothing before 
reuse. 

IF SWALLOWED. this product will cause gastrointes
tinal tract irritation. Immediately dilute by swallowmg 
water or milk. Call a physician. 

In case of an emergency involving this product. Call 
Collect day or night (314) 694-4000. 

Environmental Hazards 
Do not apply directly to water or wetland (swamps. bo&s. 
marshes or potholes.) Do not contaminate water by clean
mg of equipment or disposal of wastes. 

Physical or Chemical Hazards 

Spray solutions of this product should be mixed, stored 
and applied only in stainless steel. aluminum. fiberglass, 
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 SPRAYTANKS. This product or spray 
solutions of this product react with such containers and 
tanks to produce hydroeen gas which may form a highly 
combustible gas mixture. This ps mixture could flash 
or explode, causing se,ious personal injury, if i&nited by 
open flame, spark, welder's torch, lighted ci1arette or 
other ignition source. 

ACTIVE INGREDIENT: 
•1sopropylamine salt of 
glyphosate . . . . . . . .. . . . . . . . . . . . . . 41.0f. 

INERT INGREDIENTS: .... .. .. . .. . . . . . . . 59.01. 
100.0, 

*Contains 480 1rams per litre or 4 pounds of the active 
ingredient isopropylamine salt of N{phosphonomethyi) 
glycine per U.S. gallon. Equivalent to 356 grams per 
litJe or 3 pounds per U.S. gallon of the acid, glyphoute. 

Product protected by 
U.S. Pat. No 3,799.758 and 

U.S. Pat. No. 4,405,531. 
Other patents pending. 

No license granted under any non-U.S. patent. 

© MONSANTO COMPANY 1988 

In case of an emergency involving this product. Call 
Collect day or night. (314)694-4000. 

MONSANTO COMPANY 
AGRICULTURAL PRODUCTS 
ST. LOUIS. MISSOURI. 63167 U.S.A. 

GENERAL INFORMATION 

00 NOT APPLY THIS PRODUCT USING AERIAL S.P~AY 
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. !t may 
be applied through most standard industrial or field-type 
sprayers after dilution and thorough mixing with water 
1n accordance with label instructions. 

This product moves through the plant from the point of 
foliage contact to and into the root system. Visible etf~ 
on most annual weeds occur within 2 to 4 days, but on 
most perennial weeds may not occur for 7 days or more. 
Extremely cool or cloudy weather following treatment 
may slow down act1v1ty of t_h is product and delay visual 
effects of control. ViS1ble effects are a gradual wilting and 
yellowing of the plant which advances to complete 
brownin1 of aboYe ground growth and deterioration of 
underground plant parts. 

Unless otherwise specified on this label. delay applier 
tion until veaetation has emerged and reached the sl3ges 
described for control of such vegetation under the 
"Weeds Controlled" section of this label. Unemerted 
plants arising from unattached underground rhizomes 
or root stxicks of perennials will not be affected by the 
spray and w~I continue to grow. For this reason, best car,. 
trol of most perennial weeds is obtained when treabnent 
is made at late growth stages approaching matunty. 

Always use the higher rate of this product per am with in 
the recommended ranp when (1) weed growth is heavy 
or dense, or (2) weeds are growing in an undisturbed 
(noncultivated} area. 
Do not treat weeds under poor growing conditions such 
as drought stress, disease or insect damage, as reduced 
weed conlJOI may result Reduced results may also occur 
when treating weeds heavily awered with dust. 

Reduced control may result when applications are made 
to annual or perennial weeds that haye been mowed, 
irazed. or cul and have not been allowed to regrow to 
the recommended st.age for treatment 

Rainfall or irrigation occurring within 6 hours after appli
cation may reduce effecfueness. Heavy rainfall or irrip, 
tion within 2 hours after application may wash the 



chemical off the foliage and a repeat treatment may be 
required. 

Roundup herbicide does not provide residual weed con
trol. For subsequem residual weed cootroi, follow a label
approved herbicide program. Read and carefully observe 
the cautionary statements and all othei information 
_appearing on the labels of all herbicides used. 
Buyer and all usm are responsible for all loss or damage 
1n connection with the use or handhng of mixtures of 
Roundup with herbicides or other materials that are not 
expressly recommended in this labehng. M1xmg this 
product with 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 pomt of 
runoff. 

Keep people and pets off treated areas until spray 
solution has dried. 

DOMESTIC ANIMALS: This product is considered to be 
relatively nontoxic to dogs and other domestic animals. 
However, ingestion of this product or large amounts of 
freshly sprayed vegetation may result in temporary gastro
intestinal irritatmn (vomiting, diarrhea, colic, etc.). If 
such symptoms are observed, provide the animal with 
plenty of fluids to prevent dehydration. Gall a veterinarian 
if symptoms persist for more than 24 hours. 

® Registered trademark of Monsanto Company 

AnENTION 
AVOID DRIFT. EXTREME CAR£ MUST BE USED WHEN 
APPLYING THIS PRODUCT TO PREVENT INJURY TO 
DESIRABLE Pl.ANTS AND CROPS 

Do not allow the herb1c1de solution to mist. drip. drift. 
or splasn onto desirable vegetation since minute quan
t1t1es of this herb1c1de can cause severe damage or 
destruction to the crop, plants. or other areas on which 
treatment was not intended. The likel1hood of m1ury 
occurring from the use of this product 1s greatest when 
winds are gusty or m excess of 5 miles per hour or when 
other conditions. mcludin& lesser wind veloc1ttes. will 
allow spray drift to occur. When spraying, avoid com
b1nat1ons of pressure and noule type that will result in 

splatter or fine particles (mist} which are likely to dnft. 
AVOID APPLYING AT EXCESSIVE SPEED OR PRESSURE. 

NOTE: Use of this product in any manner not consistent 
with this label may result m in Jury to persons, ammals 
or crops, or other unmtended consequences. Keep con
tamer 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 WINO OR OTHER CONDITIONS WHICH ALLOW 
DRIFT TO OCCUR. HAND GUN APPLICATIONS SHOULD 
BE PROPERLY DIRECTED TO AVOID SPRAYING DESIR· 
ABLE PLANTS. NOTE: REDUCED RESULTS MAY OCCUR 
IF WATER CONTAINING SOIL IS 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: Fill the mixing or spray 
tank with tfle required amount of water. Add the proper 

amount of this product (see "Directions for Use" and 
"Weeds Controlled" sections of this label) near the end 
of the filling process and mix well. Remove hose from 
tank immediately after filling to avoid siphoning back 
into the carrier source. During mixing and application 
foaming of the spray solution may occur. To prevent or 
minimize foam, avoid the use of mechanical agitators. 
place tfle filling hose below the sorface 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 compat1b1lity of labeled tank 
mixtures of this herbicide with water carrier by mixing 
small proportional quantities m advance. 

M 1x labeled tank mixtures of Roundup herb1crde 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-half full 
with water and start ag1tat1on. 

3. If a wettable powder 1s used. make a slurry with the 
water carrier. and add 1t SLDWL Y through the screen 
mto the tank. Contmue ag1tat1on. 

4. If a flowable formulation 1s used, pre-mix one part 
flowable with one part water. Add diluted mixture 
SLOWLY through the screen into the tank. Continue 
agitation. 

5 If an emuls1hable concentrate formulation 1s used. 
pre-mix one part emuls1f1able concentrate with two 
parts water. Add diluted mixture slowly through the 
screen into the tank Continue agitation. 

6. Contmue fillmg the sprayer tank with water and add 
the required amount of Roundup herbicide near the 
end of the filhng. 

7. Where nonionic surfactant 1s recommended. add this 
to the spray tank before completing the fdlmg 
process. 

8 Add 1ndmdual formulations to the spray tank as 
follows. wettable powder. flowable. emulsif1able con
centrate, drift control add1t1ve. water soluble hqu1d 
followed by surfactant. 

Maintain good ag1tat1on at all times until the contents · 
of the tank are sprayed. If the spray mixture 1s allowed 
to settle, thorough agitation is required to resuspend the 
mixture before spraymg 1s resumed. 

Keep by-pass line on or near bottom of tank to mm1m1ze 
foammg. Screen size m nozzle or hne strainers should be 
no finer than 50 mesh. Carefully select proper nozzle to 
avoid spraying a hne mist. For best results with conven
tional ground apphcat1on equipment. use flat fan 
nozzles. 

Clean sprayer and parts immediately after using this 
product by thoroughly flushing with water. 

ADDITIVES 

SURFACTANTS 
Nonionic surfactants which are labeled for use with her
b1c1des may be used. Do not reduce rates of th 1s herbi· 
cide when adding surfactant. When addin& additional 
surfactant or label instructions require the use of addi· 
lional surfactant use 0.S 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 I percent surfactant concentration 
(4 quarts per 100 gallons of spray solution) for those sur
factants containin& less than 50 percent actM! ingrPr 
dient. Read and carefully observe surfactant cautionary 
statements and other information appearing on the sur
factant label. 

AMMONIUM SULFATE 
The addition of 2 percent dry ammonium sulfate by 
weight or 17 pounds per I 00 gallons of water may in
crease the performance of Roundup and Roundup plus 
2.4-0 amine or Banvel™ tank mixtures on annual and 
perennial weeds. The.1mpriwement in performance may 
be apparent where environmental stress is a concern. 
Low-Quality ammonium sulfate may contain material 
that will not readily dissolve which could result in nozzle 
tip plugging. To determine Quality, perform a 1ar test by 
adding Ii, cup of ammonium sulfate to 1 gallon of water 
and agrtate for I mmute. II undissolved sediment 1s olr 
served, predissolve the ammonium sulfate in water and 
filter prior to addition to the spray tank. If ammonium 
sulfate is added directly to the spray tank, add slowly 
with agitation. Adding too quickly may clog outlet Jines. 
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 to reduce corrosion. 

NOTE: The use of ammonium sulfate as an add1trve does 
not preclude the need for add1t1onal surfactant Do not 
use herb1c1de rates lower than recommended in this 
label 

'"Banvel ,s a trademark of Sandoz. Inc 

COLORANTS OR DYES 
Agnculturally approved colorants or marking dye~ may 
be added to this product. Colorants or dyes used in spray 
solutions of this product may reduce performance, 
especially at lower rates or d1lut1ons. Use colorants or 
dyes accord mg to the manufacturer's recommendations. 

APPLICATION EQUIPMENT 
AND TECHNIQUES 

Do not apply this product through any type of 1rrrgat1on 
system. 

This product may be applied with the following apphca
tion equipment: 

Aerial-Fixed Wing and Helicopter 

Broadcast Spray 
Controlled Droplet Applicator (CDA)-Hand-held or boom
mounted apphcators which produce a spray consisting 
of a narrow range of dropiet sizes. 

Hand-Held and Hi&h-Yolame 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 vehicle mounted high-volume spray equip
ment for spray-to-wet applications. 

Selective equipment-Recirculating sprayers, shielded 
sprayers and w1 per applicators. 

See the appropriate part of this sect10n for specific rates 
of apphcatlOn and instructions." 

• AERIAL EQUIPMENT • 
Use the recommended rates of this herbicide in 3 to JS 
gallons of water per acre unless otherwise specified on 
th is label. See the "Weeds Controlled" section of th is 
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label for specific rates. Unless otherwise specified, do 
not exceed the one-quart rate per acre of this product. 

(Aerill applications of ttris product may be made i11 an
nual croppi111 conventional tilla&e systems, fallow and 
rlCiuctd tilla&t systems, p,ehanest. sihicultural sites, 
and ripts-of.way. Refer to th• inclmdul use area sec
tiolls ot this label for recommended Wllumes and appli
catioll rates.) FOR AERIAi. APPLICATION IN r.AUFORNIA, 
RffiR lO THE .FEDERAL SUPPl.fMENTAL LABEL FOR 
AERIAL APPLICATIONS IN THAT STATE FOR SPECIFlt 
INSTRUCTIONS, RESTRICTIONS ANO REQUIREMENTS. 

Avoid direct apphcat1on to any body of water. 

AVOID DRIFT-DO NOT APPLY DURING INVERSION 
CONDITIONS. WHEN WINDS ARE GUSTY. OR UNDER 
ANY OTHER CONDITION WHICH Will AllOW DRIFT. 
DRIFT MAY CAUSE DAMAGE TO ANY VEGETATION CON
TACTED TO WHICH TREATMENT IS NOT INTENDED. TO 
PREVENT INJURY TO ADJACENT DESIRABLE VEGETA
TION. APPROPRIATE BUFFER ZONES MUST BE MAIN
TAINED. 

Coarse sprays are less hkely to dri~ therefore. do not use 
noutes or nozzle configurations which dispense spray as 
fine spray droplets. Do not angle nozzles forward into the 
a1rstream and do not rncrease spray volume by increas
mg noule pressure. 

Dnft control additives may be used. When a dntt contiol 
additive is used. read and carefully obsene the caution
ary statements and all other tnformatlon appeanng on 
the additive label. 

Ensure uniform application- To avoid stJeaked, uneven 
or overlapped application. use appropnate marking 
devices. 

Thoroughly wash aircraft. especially landing gear. after 
each day of spraymg to renlOYe residues of this product 
accumulated dunng spraying or from spills. PROLONGED 
EXPOSURE OF THIS PRODUCT TO UNCOATED STEEL 

I 
SURFACES MAY RESULT IN CORROSION ANO POSSIBLE 
FAILURE OF THE PART. LANDING GEAR ARE MOST SUS. 
CEPTIBLE. The maintenance of an organic coating (paint) 
which meets aerospace specificat10n Mll-C-38413 may 

I p•revent corrosion. 

BROADCAST EQUIPMENT • 
For contral of anr111al or perem1ial weeds listed on this 

I 
lallel usinc broadcast equipment--Use the recommend
ed rates of this product in 3 to 40 gallons of water per 
acre as a broadcast spray unless otherwise specified on 
this label. See the ''Weeds Controlled" section of this 

I label for specific rates. As density of weeds increases, 
spray gallonage should be increased within the recGm
mended range to ensure complete coverage. Carefully 
select proper nozzle to avolC! spraying a fine mist For best 

I results with ground application equipment, use flat fan 
noules. Check for eYen distribution of spray droplets. 

• CONTROLLED DROPLET • 
I 

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 label when applied by con-

I ventional broadcast equipment. For vehicle-mounted 
COA equipment apply 3 to 15 gallons of water per acre. 

For the control of labeled annual weeds with hand-held 
~ I COA units, apply a 20 percent solution of this product 

at a flow rate of 2 fluid ounces per minute and a walk
in1 speed of 1.5 MPH (1 quart per aae). For the control 
of labeled perennial weeds, apply a 20 to 40 percent I solution or this product at a flow rate of 2 fluid ounces 

per mmute and a walking speed of 0.7 5 MPH (2 to 4 
quarts per acre). 

Controlled droplet application equipment produces a 
spray pattern which is not easily visible. Extreme care 
must be exercised to a'I01d spray or drift contacting the 
foliage or any other green tissue of desirable veeetat10n 
as damage or destJuct1on may result. 

a HAND-HELD and HIGH-VOLUME • 
EQUIPMENT 

Use coarse sprays only. 

Mix this product in clean water and apply to foliage of 
vegetation to be controlled. For applications made on a 
Sl)ra)"t~wet basis. spray coverage should be umform and 
complete. Do not spray to the point of runoff. 

for control of annual weeds listed on this label, apply a 
0.5 percent solution of this product plus non1on1c sur
factant to weeds less than 6 inches in height or runner 
length. Apply prior to seedhead fOl'mation in grass or bud 
formation in broadleaws. Allow three or more days before 
tillage 01 mowing. 

For annual weeds over 6 inches till. or when not using 
additional surfactant or unless otherwise specified. use 
a l percent solution. For best results. use a 2 percent 
solution on harder-to-control perennials. such as 
bermudagrass, docl<. field bindweed. hemp dogbane. 
milkweed and Canada thistle. 
Less than complete 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 solutt0n. Do not reduce 
recommended concentrations of Roundup when addmg 
surfactant. 

Prepare the des1reo volume of spray soiut1on by mixmg 
the amount of this product in water as shown in the 
followmg table: 

Spray Solution 

DESIRED 
VOLUME 

AMOUNT OF ROUNDUPe 

l gallon ~ oz l ~ oz 2 oz 2~ oz 61h oz 
25 gallons I pt l qt !\, qt 2 cit 5 qt 
100 gallons 2 qt l 2al I In gal 2 gal 5 gal 

2 tablespoons '= l ounce 

For use 1n knapsack sprayers, it 1s sug&ested that the 
proper amount of this product be mixed with water in 
a larger container. Fill sprayer with the mixed solution. 

For hand-held WIPER APPLICATORS see the "Selective 
Equipment" section and for hand-held CONTROLLED 
DROPLET APPLICATORS see the "ContJolled Droplet 
Applicator (CDA)" 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 thorough mixing wrth water to 
listed weeds growing in any noncrop site specified on this 
label and only when specifically recommended in cn:,p
ping systems. 

A recirculating spray system directs the spray solution 
onto weeds growing above desirable vegetation, while 
spray solutiolT not intercepted by weeds is collected and 
returned to the spray tank for reuse. 

A shielded applicator directs the herbicide solution onto 
weeds while shielding desirable vegetation from the 
herbicide. 

A wiper applicator applies the herbicide solution onto 
weeds by rub~ng the weed with an absorbent material 
containing the her~icide solution. 

AVOID CONTACT WITH DESIRABLE VEGETATION. 

Contact ot the herbicide solution with the desirable vege
tation may result in damage or destruction. Applicators 
used abow desired vegetation shookl 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 settling on 
desirable vegetation may result in discoloration. stunt
ing, or destruction. 

Applications made abM the crops should be made when 
the weeds are a minimum of 6 inches above the desir
able vegetation. Better results may be obtained when 
more of the weed is exposed to the herbicide solution. 
Weeds not contacted by the herb1c1de solution will not 
be affected. This may occur in dense clumps. severe 
infestations, or when the height of the weeds vanes so 
that not all weeds are contacted. In these instances, 
repeat treatment may be necessary. 

See the "Weeds Controlled" section of this label for 
recommended stage of growth for specific "Needs. 

NOTE 

• Mamta1n equipment m good operating condition. 
A"101d leakage or dnpping onto desirable vegetation. 

• Ad1ust height of applicator to insure adequate con
tact with weeds. 

• Keep nouJe tips and wiping surfaces clean. 

• Keep spray patterns aligned into recovery chamber of 
the recirculating sprayer. 

• Keep shields on shielded applicators ad1usted to pro
tect desirable vegecatton. 

• Mamtain recommended roller RPM on roller applica
tors while in use. 

• Keep wiper material at proper degree of saturation 
with herbicide solution. 

• DO NOT use wiper eqwpment when weeds are wet 

• 00 NOT operate equipment at groond speeds greater 
than 5 mph. Weed control may be affected by speed 
of application equipment As weed density increases. 
reduce equipment ground speed to insure good cover
age of weeds. 

• Be aware that on sloping ifOund the herbicide solu
tion may mie,ate, causing dripping on the lower end 
and drying on the upper end of a wiper applicator. 

• Vanation in equipment design may affect weed con
trol. With wiper applicalofs. the wiping material and 
its orientation must allow delivery of sufficient quan
titteS of ttle recommended herbicide solution directly 
to the weed. 

• Care must be taken with all types of wil)ffl to ensure 
that the absorbent material does not become over
saturated, causing the herbicide to drip on desirable 
vegetation. 

• Mix only the amount of solution to be used durin1 a 
one-day period, as reduced activrty may result from 
use of leftover solutions. With all equipment. dram 
and clean sprayer and wiper parts immediately after 
using this product by thoroughly Hushing with water. 

R£CIICUI.ATIN6 SPRAYERS 
Recirculating sprayer calibration is made on the basis of 
&JQUnd speed and delivery YOlume. Two procedures can 
be used to calibrate: (1) detennine the d~harge being 



delivered per minute, then operate at the designated 
ground speed, or (2) select the desired ground speed and 
then adiust the sprayer to deliver the recommended 
volume per minute (this may require noule changes). Use 
the appropnate table below. 

Do not operate at noule pressure above 20 PSI. 

Table 1. Use this table when calibrating box or row-type 
racnculatrng sprayers. Box or row-type sprayer calibra
tion 1s based on the total discharge collected per row. 

Use only straight stream or 15° fan.type noules. 

•voLUME PER MINUTE PER ROW 

MPH 

2 
J 
4 
5 

Ounces 

26 to 35 
38 to 51 
51 to 68 
65 to 86 

~NOTE Be certain the amount collected 1s for all spray 
streams treatmg one row. 

Table 2. Use this table when cal ibrating broadcast type 
rec1rculatmg sprayers. Broadcast recirculatmg sprayer 
calibration 1s based on the discharge collected per 
minute from one noule on a 20-inch spacrng. 

VOLUME PER MINUTE PER NOZZLE 

MPH Ounces 

2 7 to 9 
3 10 to 13 
4 13 to 18 
5 16 to 22 

When applied as recommenced unoer the cond1t1ons 
oescnbed for recirculating sprayers. this product will 
control the foflowmg weeds growing a minimum o1 6 
inches above desirable vegetation 

Perennial Br111dfea1 Weeds-To SUPPRESS the follow· 
mg weeds. mix rn a ratio of 4 ouarts of this product rn 
20 gallons of water and apply as directed 

Oogbirte, hemp Milkweed 
Apocynum cannabmum Asc/ep1as synaca 

Perennial Grmes and Annual Broadleaf Weeds-To con
trol the following weeds. mix m a ratio of 3 quarts at this 
product 1n 20 gallons of water and apply as d1recied· 

Cocklebur Pigweed, redroot 
Xanthwm Amaranth us 
strumarrum retroflexus 

Johnsongrass Sunflower 
Sorghum ha/epense Hel,anthus annuus 

Annual Grasses-To control the follow mg weeds, mix rn 
a ratio of 2 quarts of this product m 20 gallons of water 
and apply as directed: 

Corn 
Zea mays 

Shattercane 
Sorghum b1color 

SHIELDED APPLICATORS 
When applied as directed under conditions described for 
shielded applicators, this product will control those 
weeds listed in the "Weeds Controll~d" section of this 
label. 

Shielded applicators which apply the herbicide solution 
as a spray band should be calibrated on a broadcast 
equivalent rate and volume basis. To determine these: 

Band width Herb1c1de Herb1c1de 
in mches X Broadcast = Band RATE 
Row width RATE per acre 
in inches per acre 

Band width Broadcast Band 
m inches X VOLU ME of = VOLUME 
Row width solution of solution 
in inches per acre per acre 

Use noules that provide uniform coverage with m 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 annual and perennial weeds, see the 
"Weeds Controlled" section of this label. 

WIPER APPLICATORS 
Wiper applicators include either roller or wrck devices 
which physically wipe appropriate concentrations or 
amounts of th is product directly onto the weed. EQu 1p
ment must be designed, mamtamed. and operated to 
prevent the herb1c1de solution from contacting desirable 
vegetation. Operate th 1s eQu1pment at ground speeds no 
greater than 5 mph. Performance may be improved by 
reducing speed rn areas of heavy weed infestations to 
ensure adequate wiper saturation. Better results may be 
obtained if two apphcat1ons are made m opposite 
directions. 

Do not add surfactant to the herb1c1de solution 

For Roller Applicators-Mix I gallon of this product 1n 
enough water to prepare IO gallons of herb1c1de solution 
(10 percent solutron) Apply this solution to perennial 
weeds or annual broad leaf weeds listed in this "Wiper 
Applicators" section 

Mix I gallon of thrs prooucl 1n enough water to provide 
20 gallons of herb1c1de solution (5 percent soiut1on) 
Apply this solutron to annual grasses listed rn this "Wiper 
Appl 1cators" section. 

Roller speed should be ma1ntamed at 40 to 60 RPM. 

For Wici or Wiper Applicat01S-M1x I gallon of this 
oroduct rn 2 gallons of water to prepare a 33 percent 
solution. Apply this solution to weeds listed m this "W1oer 
Applicators .. section 

In severe infestations. reduce eQu1pment ground speed 
to ensure that adequate amounts of this product are 
wiped on the weeds. A second treatment in the opposite 
direction may be beneficial. 

Do not permit herb1c1de solution to contact desirable 
vegetation. 

When apphed as recommended under the cond1t1ons 
described for "W1 per Applicators" , this product 
CONTROLS the following weeds: 

ANNUAL GRASSES 
Corn 
lea mays 

Panicum, Texas 
Pantcum texanum 

Rye, common 
Secale cereale 

Shattertane 
Sorghum b1color 

ANNUAL BROADLEAVES 
Sicklepod 

Cassia obtustfolia 

Spanishneedles 
B,dens b1pmnata 

Starbur, bristly 
Acanthospermum 

hrspidum 

When appfred as recommended under the conditions 
described for "Wiper Applicators", this product 
SUP PR ESSES the following weeds: 

ANNUAL BROADLEAVES 
Beuarweed, Rorida 
Desmodium 

tortuosum 

Docfennel 
fupatooum 
capilliflor1um 

Pipeed, redroot 
Amaranth us 
retroflex us 

Ragweed, common 
AmbrOS/a artemisufolia 

PERENNIAL GRASSES 
Bermudacrm 
Cynodon dactylon 

Guinea1rass 
Panicum maximum 

JollnsonlfB 
Sorghum halepense 

Ragweed, aiant 
Ambrosia trihda 

Sunflower 
Helianthus annuus 

Thistle, musi: 
Carduus nutans 

Velvetluf 
Abutilon theophrast, 

Smutgms 
Sporobolus po1reti1 

Vasenms 
Paspalum urv11/e1 

PERENNIAL BROADLEAVES 
Dogbane, hemp 
Apocynum cannab,num 

Nightshade, silvtrleaf 
Solanum elaeagmfohum 

Milkweed Thistle, tanada 
Ascelep,as syflaca Clfssum arvense 

WEEDS CONTROUED 

This herbicide controls many annual and perennial 
grasses and broadleaf weeds. 

ANNUAL WEEDS 
• Apply to actively growing grass and broad leaf weeds. 

• Allow at least 3 days after treatment before tillage 

• For max1mu m agronomic benefit. apply when weeds 
are 6 mches or less m height. 

• To prevent seed productror.. apphcat1ons should be 
made pnor to seed head formatron. 

• This product does not provide residual control: there
fore. delay application until maximum weed emer· 
gence. Repeat treatments may be necessary to control 
later germrnatrng weeds. 

LOW-VOLUME BROADCAST APPLICATION 
(LOW-RATE TECHNOLOGY} 

When applied as directed under the cond1trons 
descrrbed. this product will control the weeds listed 
below when: 

Water earner volumes are 3 to IO gallons per acre IOI' 
ground apphcat1ons and 3 to 5 gallons per acre for 
aenal applications. (See the "Aerial Appticahon" sec
hon of this label for approved sites.) 

2. A nomonic surfactant 1s added at 0.5 to I percent by 
total spray volume. Use 0.5 percent surfactant con
centration when using surfactants which contain at 
least 50 percent active ingredient or a l percent sur
factant concentration for those surfactants contammg 
less than 50 percent active ingredient 

NOTE 
• The addition of 2 percent dry ammonium sulfate by 

weight or 17 pounds per l 00 gallons of water may 
increase the performance of this herb1c1de on annual 
weeds. The improvement in performance may be 
apparent where environmental stress is a concern. 
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Refe, to the "Mixing, Additives and Application 
Instructions" section of this label. 

• Do not tank-mix with soil residual herbicides when 
using these rates unless otherwise specified. 

• For weeds that have been mowed, grazed. or cut. 
allow regrowth to occur prior to treatment. 

• Refer to the "Tank Mixtures" portion of this section 
for control of addittanal broadleaf weeds. 

RATE 
MAXIMUM PER 

WEED SPECIES HEIGHT ACRE0 

F01tail 12" 8 oz. 
Setaria spp. 

llarnyardgrass 6" 12 oz. 
Echinochloa crus-ga/li (0 to 4" 16 oz.1) 

(4 to 6" 24 02.1) 

Bluevass, a111111al 

Poaannua 

Brome, downy• 
Bramus tectorum 

Mustard, blue 
Chorispora tene/la 

Mustard, tansy 
Oescurainia pmnata 

Mustard, tumble 
S1symbr,um altissimum 

Mustard, wild 
Sinap1s arvens,s 

Spurry, umbrena 
Holosteum umbellatum 

Barte, 12" 
Hordeum vulgare 

Rye 
Sec3/e cerea/e 

Sandbur, field 
Cenchrus spp. 

Shatterane 
Sorghum bicolor 

Stinqrass 
Eragrostis c1/ianensis 

Wheat 18" 
Triticum aestivum 

Morninglory 2" 16 oz. 
lpomeaspp. 

Sicklepod 
Cassia obtuS1folia 

Bkleom. bulbous 6" 
Poa bulbosa 

Cheat 
Bromus s«3linus 

Chickweed, mouseear 
Cerastium vulgatum 

Corn 
Zeama,s 

Gniandsef, common 
Stnecio vulgaris 

Honeweecl/Marestail 
Conyu canadensis 

MAXIMUM 
WlED SPECIES HEIGHT 

l.ambsquarttrs, common 6" 
Chenof)Odium album 

Pennycress, field 
Fanwted 

Thlaspi arvense 

Rockll, London 
Sisymbrium irio 

RyecJass. Italian 
Lolium muft,florum 

Shepherdspurse 
Capsella bursa-pastor,s 

Buttercup 
Ranuncu/us spp. 12u 

Cocklebur 
Xanthium strumarium 

Crabgrass 
Dig,taria spp. 

Dwarf dandelion 
Kflg1a cesp1tosa 

Falseflax, smallsetd 
Camelina m,crocarpa 

Fo1tail, Cirolina 
Alopecurus carolimanus 

lohnsonpm, setdli111 
Sorghum halepense 

Oats, wild 
Arena fatua 

Panialm, fall 
Panicum dichotomiflorum 

Panicu1W, Tens 
Panicum texanum 

Pipeed, redn,ot 
Amaranthus retroflexus 

Pipeed, smooth 
Amaranthus hybndus 

W"rtchirass 
Pamcum cap11/are 

Sic•lepod 3 to 4H 
Cassia obtusifolia 

Signal&rm, btoadleaf 4" 
Brachiaria platyphylla 

Horsewetd / Marestail 7 to 12" 
Con1za canadensis 

Lambsquarttrs, common 
Chenopcdium album 

Tuweed 4" 
Sida spinosa 

Rice, red 6" 
Oryza satwa 

Geranium, Carolina 12" 
Geranium carolinianum 

6-crass 
Eleusine indica 

Primrose, cutleaf evenin1 
Dtnothm laciniate 

RATE 
PER 

ACRE•• 

16 oz. 

24 oz 

32 OZ. 

RATE 
MAXIMUM PER 

WE£D SPECIES HEIGHT ACar· 
Pusle,, Florida 12" 32 oz. 
Richardia scabra 

Sicklepod 5 to 12" 
Cassia obtusdolia 

Spanishneedles 
Bidens t,ipinnata 

Filaree 12" 48 oz. 
Erodium spp. 

iuse these rates in Alabama. Arkansas. Mississippi, 
Missouri, Louisiana and Texas for preplanttreatments. 

*For control in no-till systems. use 16 fluid ounces per 
acre. 

**For those rates less than 32 ounces pe,acre. Roundup 
at ,ates up to 32 ounces per acre may be used where 
heavy weed densities exist .. 

• 
• 
• 

TANK MIXTURES 
ROUNDUP® plus BANVEL 

plus NONIONIC SURFACTANT 

ROUNDUP plus 2,4-D AMINE 
phis NONIONIC SURFACTANT 

• 
• 
• 

DO NOT APPLY BANVEL OR 2.4-D AMINE TANK MIX
TURES BY AIR IN CALIFORNIA. 

These tank mixtures are recommenoed for use 1n fallow 
and reduced tillage areas only. Follow use directions as 
given in the ' 'Low-Volume Broadcast Application" 
section. 

Roundup plus Banvel or 2.4-0 amine will control the an
nual grasses and broadleat weeds previously listed for 
Roundup alone at the indicated heights (except 8 ounces 
per acre applications), plus the following broadleaf 
weeds. For those weeds previously listed at 8 ounces of 
Roundup herblClde alone per acre. use the 12-ounce rate 
in these tank mixtures. 

NOTE: Refer to the specific product labels for crop 
rotation restrictions and cautionary statements of all 
products used in tank mixtures. Some crop in1ury may 
occur if Banvel is applied within 45 days of planting. 
The addition of Banvel in a mixture with this product 
may provide short-term residual contra of selected 
weed species. 

Apply 12 to 16 ounces of this product plus 0.25 lb. a.1. 
ot Banvel or 0.5 pound a.e. of 2,4-0 amine. plus 0.5 to 
1 percent non,omc surfactant by total spray volume per 
acre to control dense pop41latioRs of the following annual 
broadleaf weeds when less than 6 inches in height 

lodlia• Pipeed, rtclroat 
Kochia scoparia Amaranthus r~ffexus 

lambsqu.ters Tbistlt, Russial 
Chenopodium album Salsola ka/i 

l.ettlce, priu/y 
Lactuca wr/0/a 

*Controlled with Banvel tank mixture only. 

HIGH-VOWME BROADCAST APPLICATIONS 
When applied as directed under the conditions 
described, this product will control the weeds listed 
below when water carrier volumes are tO to 40 gallons 
per acre for ground applications. 



Use 1 quart of this product per acre it weeds are less than Blueweed, Texas Napiergrass per acre. Treat when bermudagrass is actively growing 
I 

6 inches tall. If weeds are over 6 inches tall. use 1.5 Heh~nthus ci/Jaris Pennisetum purpureum and seedheads are present. Retreatment may be neces-

I quarts of this product per acre. II weeds have been Bracllenfern Niehtshade, silverleaf sary to maintain control. Allow 7 or more days after a~ 
mowed, grazed, or cut allow adequate time far new Pteridium aqu1/mum Solanum elaeagn,folium pl 1cation before tillage. 
growth to recommended stages pnOI" to treatment These 

BrameKrass, smooth Nutsedge, purple, yellow Bindweed, field/Blueweed, Texas-Apply 4 to 5 quarts F~ 
rates will also provide control of weeds listed in the "Low-

Bromi;s mermis Cyperus rotundas of this product per acre west of the Mississippi RiYer and I' Volume Broadcast Application" section. 
Cyperus esculentus 3 to 4 quarts per acre east of the Mississippi River. Apply Bursage, woollyleaf 

when weed 1s actively growing and is at or beyond full 
WEED SPECIES Franser,a tomentosa Orcharderass 

bloom. Do not treat when weed is under drought stress 
Balsam.apple* Panicum Canarygrass, reed Dactylis glomerata 

as goad soil moisture 1s necessary for active growth. New I Momord1ca charantia Panrcum spp. Phalaris arundinacea P.amp.as leaf development indicates active growth. For best 

Bassia, fivehook Ragweed, common Cattail Cortader,a jubata results, apply in late summer or fall. Fall treatments must 

Bass,a hyssopifolia Ambr0S1a artemisi,to/Ja Typha spp. Paragrass be appl 1ed before a kt lling frost Allow 7 or more days 

I Claver, red Brachiar,a mut,ca after application before tillage. 
Brome Rapeed, giant 
Bromus spp. Ambrosia trd,da Tritolium pratense Phragmites* Bindweed, field (suppression irripted lands where 

Smartweed, Pennsylvania Clower, white Phragm1tes spp. annual tillap is performedl-Apply l quart of this 
Fiddleneck 

product plus 0.5 to 1 percent nonionic surfactant by total 
Amsinckia spp Polygonum pensylvanrcum Trifo/Jum repens Quackerass 

spray volume in 3 to 10 gallons of water per acre. Apply I Aaxleaf Fleabane Sowthistle, annual Cogonerass Agropyron repens 
to actively growing bindweed that has reached a length 

Conyza bonanens1s Sonchus oleraceus lmperata cylindnca Ryegrass, ~rennial 
of 12 inches or greater. Allow maximum weed emergence 

Fleabane Sunflower Dallisgrass Lolium perenne and runner growth. Do not treat when weed is under I fogeron spp. He/1anthus annuus Paspalum dilatatum Smartweed, swamp drought stress as good sotl mmsture 1s necessary for 

Kochia Thistle, Russian Dandelion Polygonum coccmeum active growth. Allow 3 or more days after application 

Koch1a scopana Sa/so/a kali Taraxacum off1cmale Sweet potato, wild• before ti II age. 

lettuce, prickly Velvetle.af ~curly lpomoea pandurata Bluegrass, Kentucky / Bromegrass, smooth / Orchard- I Lactuca semola Abutilon theophrast1 Rumex cr,spus Thistle, Canada grm-Apply 2 quarts of this product in 10 to 40 gallons 
C1rswm arvense of water per acre when the grasses are acttV1!1y growing 

*Apply with hand-held equipment only. Dogbane, hemp and most plants have reached boot-to-early seedhead 

I Apocynum cannabinum Timothy 
stage of development. For partial control in pasture or 

PERENNIAL WEEDS Fescues Phleum pratense 
hay crop renovation apply 1 to 1 n quarts of this product 

Apply this product as follows to control or destroy most Fest11e2 spp. T orpedolf3$$$ plus 0.5 to 1 percent nomomc surfactant by total spray 

peren n1a I weeds· Fescue, tall Pamcum repens volume m 3 to 10 gallons of water per acre. Apply to ac- I .. NOTE. If weeds nave been mowed or tilled. do not treat Festuca arundmacea Vaseygrass ttvely growing plants when most have reached 4 to 12 

u nti I olants have resumed active growth and a re a!the Guineagrass Paspalum urv11/e1 inches in height. Allow 7 or more days after appl 1catton 

recommended stages. Pancium maximum Wheatgrass, western before ti Uage. 

Repeat treatments may be necessary to control weeds Horse nettle Agropyron sm1th1i Orchardgrass (sods going to no-till corn)-Apply 1 to 1.5 I regeneratmg from underground parts or seed. Repeat Solanum carolmense quarts of this product per acre plus O .5 to 1 percent non-
ionic surfactant by total spray volume m 3 to 10 gallons treatments must be made prior to crop emergence. *Partial Control 
of water per acre. Apply to orchardgrass that 1s a mint-

The add1t1on of 2 percent dry ammonium sulfate by See "D1rect1ons for Use" and ''Mixing, Add1t1ves and mum of 12 inches tall for spring appl1cat1ons and 6 I weight or i 7 pounds per I 00 gal Ions of water may m- Appl1cat1on Instructions"' sections of this label for inches tall for fall applications. Allow at least three days 
crease the performance of this herb1c1de on perennial labeled uses and spec1f1c appltcatmn instructions. following appl1cat1on before planting. A sequential 
weeds. The improvement 1n performance may be appar-

Alf.alb-Apply l quart of this product per acre plus 0.5 application of 3.75 to 4.5 quarts of Lanat® herb1c1de, 

I ent where environmental stress 1s a concern. Refer to the 
to 1 percent nonionic surfactant by total spray volume or equivalent. w1U be necessary for optimum results. 

"Mixing, Add1t1ves and Appl1cat1on Instructions·· section 
m 3 to 10 gallons of water per acre. Make appl1cat1on at- Lariat should be applied within 3 to 10 days following 

of th 1s label. 
terthe last hay cutting m the fall. Allow alfalfa to regrow spnng appl1cat1ons to prevent annual weed growth. 

When applied as recommended under the conditions to a height of 6 to 8 inches or more prtor to treatment. ~' Lariat ,s a registered trademark of Monsanto Compan, I descrtbed. this product WILL CONTROL the following Applications silould be followed with deep tillage at least Brackenfem-Apply 3 to 4 quarts of this product per 
PERENNIAL WEEDS: 7 days after treatment, but before soil freeze-up. acre as a broadcast spray or as a 1 to 1 17 percent sot u-
Alfalfa Horseradisll Alligatorweed-Apply 4 quarts of this product per acre tion with hand-held equipment. Apply ta fully expand-

Med,cago sat1va Armorac,a rust,cana or apply a 11h percent solution with hand-held equip· ed fronds wh 1ch are at least 18 inches long. I Alligatorweed* Johnsongrass ment to provide partial control. Apply when most of the Bursage, woollyleaf-For control apply 2 quarts of this 
Alternanthera Sorghum halepense plants are in bloom. Repeat apphcaltons will be required product pl us l pmt of Banvel per acre. For partial con-

phi/oxero1des Kikuyugrass to ma1ntam such control. trol apply I quart of this product pl us 1 pint of Banvel 

I Artichoke, Jerusalem Penn1setum Bentgrm-for suppressmn m grass seed production per acre. Add 0.5 to 1 percent non1omc surfactant by 
Helianthus tuberosus clandestinum areas. For ground applications only. apply 1.5 quarts of total spray 110tume and apply 3 to 20 gallons of water per 

Bahiagrm Knapweed this product plus 0.5 to 1 percent nonionic surfactant acre. Apply when plants are producing new acttve growth 

Paspalum notatum Centaurea repens by total spray volume in 10 to 20 gallons of water per which has been m1ttated by moisture for at least 2 weeks 

I acre. Ensure entire crown area has resumed growth prior and when plants are at or beyond flowering. 
Bentgrass Lantana 

to a fall applicat10n. Bentgrass should be actively growing Canaryarm, reed/Timothy / Wheatgrass, western-Agrost,s spp. Lantana camara 
and have at least 3 inches of growth. Tillage prior to treat- Apply 2 to 3 quarts of this product per acre. For best 

Bermudagrass Milkweed ment should be avoided. Tillage 7 to 10 days after ap- resu Its. apply to actrtely growmg plants when most ha~ I Cynodon dactylon Asc/ep,as spp. phcat1on is recommended for best results. Failure to use reached the boot-to-head stage of growth. Allow 7 or 
Bindweed, field Muhly, wirestem tillage after treatment may result m unacceptable more days after application before tillage. 
Convolvulus arvensis Muhlenbergia frondonsa control. Cotonsrm-Apply 3 to 5 quarts of this product plus 0.5 

I Bluegrass, Kentucky Mullein, common Bermudapass-FOI' control. apply 5 quarts of this to I percent non mnic surfactant in 10 to 40 gallons at 
Paa spp. Verbascum thapsus product per acre and for partial control. apply 3 quarts water per acre. Apply when Cogangrass 1s at least 18 



I inches tall and actively growing in late summer or fall. Milkweed, commoa-Apply 3 quarts of this product per to 1 percent noniomc surfactant by total spray 'IOlume 
Allow 7 or more days after application before tillage or acre. Apply when actively growing and most of the milk- in 3 to 10 gallons of water per acre. For the 2 quart rate. 
mowing. Due to une'len stages of growth and the dense weed has reached the late bud to flower stage of growth. apply m 10 to 40 gallons of water per acre. Do not tank 

I 
nature of vegetation pre'lenting good spray coverage. Following small e,ain harvest or mowing, allow milkweed mix with residual herbicides when using the 1 quart rate. 
repeat treatments may be necessary to maintain control. to regrow to a mature stage prior to treatment. Allow 7 Spray when quackgrass is 8 to 12 inches in height and 

Dopant, llemp/llnapweed/Honeradish-Apply 4 
or more days after application before tillage. actively growin&. Do not till between har,est and fall ai>-
Muhly, wirestem-App!y 1 to 2 quarts of ttlis product per plications or in fall or spring prior to spring application. 

I 
quarts of this product per acre. Apply when actively grow-

acre. Use 1 quart of this product plus 0.5 to I percent Allow 3 or more days after application before tillage. In 
ing and when most weeds have reached the late bud to 

nonionic surfactant by total spray volume m 3 to 10 gal- pastures or sods, for best results use a moldboard plow. 
flower sta&e of growth. Following crop harvest or mow-

Ions of water per acre. Use 2 quarts of this product when Quackgraa-Pastuni or Sod or Othet Noncrop Areas ing, allow weeds to regrow to a mature stage prior to 
treatment. For best results. apply 1n late summer or fall. 

applying 10 to 40 gallons of water per acre or m pasture, Where 0eep 1"Jllap is Not Planned Following Appjicatian: 

I Allow 7 Of more days after application before tillage. 
sod, or noncrop areas. Spray when the wirestem muhly Apply 2 to 3 quarts in 10 to 40 gallons of water per acre. 
is 8 inches or more in height and acti.-eJy growing. Do not Spray when the quackgrass is greater than 8 inches tall 

F•ue, tall-Apply J quarts of this product in IO to 40 till between h~rvest and fall applications or m the fall and actively growing. Do not till between harvest and fall 
gallons of water per acre to acti'lely growmg plants when or sprrng prior to spring applications. Allow 3 or more application or m fall or spring prior to spring application. 

I most ha~ reached boot-to-early seedh ead stage of days after application before tillage. This product will not Allow 3 or more days after application before ti llage. 
development. provide residual control of wirestem muhly from seeds Sweet Patato, wild-Apply this product as a 2 percent 
Fall applications only-Apply I quart of this p1oouct which germinate after a Roundup herbicide application. solution using hand-held equipment. Apply to actively 
plus 0.5 to 1 percent nonionic surfactant by total spray Do not tank mix with residual herbicides when using the growing weeds that are at or beyond the bloom stage of 

I volume in 3 to IO gallons of water per acre. Apply to 1 quart per acre rate. growth. Repeat applications will be required. Allow the 
fescue in the fall when actively growing and plants have Nigtrt:shade, silftlfeaf-For control. apply 2 quarts of this plant to reach the recommended stage of growth before 
6 to 12 inches of new growth. Allow 7 or more days af- product plus 0.5 to 1 percent nonionic surfactant by total retreatment. Allow 7 or more days before tillage. 

I 
ter application before tillage. A sequential application spray volume 1n 3 to 10 gallons of water per acre. Apph-

Thistle, Ca11ada-Apply 2 to 3 quarts of this product per 
of l pint per acre of this product plus nonionic surfac- cat10ns should be made when at feast 60 percent of the 

acre. Apply to actively growing thistles when most are at plants have bernes. fall treatments must be applied be-tant w1ll 1mprove long-term control and control seeolings 
fore a killing frost. Allow 7 or more days after applica- or beyond the bud stage of growth. After harvest. mow-

germinating after fall treatments or the following spring. 
tion before tillage. Do not treat 'Nhen weed is under mg or tillage in the late summer or fall, allow at least 4 

I Guineqrass-Apply 3 quarts of this product per acre or drought stress as good soil moisture 1s necessary for ac- wel!ks for 1mtiation of active growth and rosette develop-

use a 1 percent solution with hand-held equipment. tlve growth. ment pnor to the application of this product Fall treat-

Apply to actively growing gumeagrass when most has Nutsedge: J)U(Jlle, yellow-Apply 3 quarts of this product 
ments must be applied before a kilting frost. Allow 3 or 

I 
reached at least the 7-leaf stage of growth. Ensure ~er acre as a broadcast spray. or apply a I percent solu-

more days after application before tillage. 

thorough coverage when using hand-held equipment. tion from hand-held equipment to control existing For suppression of Canada thistle, apply l quart per acre 
Allow 7 or more days alter appl1cat1on before tillage. nutsedge plants and immature nutlets attached to of this product plus 0.5 to 1 percent nonionic surfactant 

Johnsonarm/Ryegrass, perennial-Apply 1 to J quarts treated plants. Treat when plants are 1n flower or when by total spray volume 1n 3 to IO gallons of water per acre 

I new nutlets can be found at rhizome trps. Nutlets which m the late summer or fall after harvest, mowing or tll-
of this product per acre. In annual cropping systems ap-

have not ger!llmated will not be controlled and may ger- lage. Allow rosette regrowth to a minimum of 6 inches 
ply I to 2 quarts of th 1s product per acre. Apply I quart 

minate following treatment Repeat treatments will be m diameter before treating. Applications can be made 
of th,s product plus 0.5 to l percent nonionic surfactant as long as leaves are still green and plants are actively 
by total spray l'Olume m 3 to 10 gallons of water per acre. required for long-term control. Wait 7 days alter treat-

I Use 2 quarts of this product when applying 10 to 40 gal· ment before tillage. Tillage will stimulate nutlet germi- growing at the time of application. Allow 3 or more days 

Ions of water per acre. In noncrop or areas where annual 
nation. after application before tillage. 

tillage (no-tim, is not performed, apply 2 to 3 quarts of Apply l pint to 1 quart of this product per acre. plus Torpeqnss-Apply 4 to 5 quarts of this product per 

I 
this product in l O to 40 ga lions of water per acre. For 0.5 to 1 percent nonionic surfactant in 3 to 40 gallons acre to provide partial control of torpedograss. Apply to 

best results. apply to actively growing plants 'Nhen most of water per acre to provide su PPteSSIOII or partial con- actively growing torpedograss when mast plants are at 

have reached the boot-t!Hlead stage of growth or in the trol of ex1stm, nutsedge plant~ Treat when plants have or beyond the seedhead stage of growth. Repeat appli-

fall prior to frost Allow 7 or more days after application 3 to 5 leaves (less than 6 inches). Repeat treatments cations will be requ ired to maintain control. Fall treat-

I before tillaee. Do not tank-mix with residual herbicides will be required to control subsequent emerging plants. ments must be applied before frost Allow 7 or more days 

when using the l quart per acre rate. Wait 7 days after treatment bef!lle tillage or mowing. after application before tillage. 

For burndown of Johnsongr~ apply 1 pint per acre plus Pampas-Apply this product as a l 'f.z to 2 percent solu- Other pnnnials listed on this label-Apply 3 to 5 quarts 

0.5 to 1 percent nonionic surfactant in 3 to l O gallons tion using hand-held equipment. Apply to plants that are of this product per acre. Apply when actively growing and 

I of water per acre before the plants reach a hetiht of 12 actively ,,owing at or beyond the boot stage of growth. most have reached early head or early bud stage of 

inches. For this use, allow at least 3 days after treatment Thorouih coverage is necessary for best c9ntrol. growth. Allow 7 or more days after application before 

before hllage. Phracmites-For partial control of phra11m1tes m Florida 
tillage. 

I Spot Treatment (partial c~ntrol or su ppression}-Ap ply and the counties of other states bordering the Gulf of TANK MIXTURES 
a 1 perant solution of this product plus 0.5 to l percent Mexico. apply 5 quarts per acre as a broadcast spray or When applied as directed. under the conditions 
nonionic surfactant by total spray volume when johnson- apply a 2 percent solution from hand-held equipment. described, Roundup plus Baiwel or 2,4-0 amine will su,> 
grass is 12 to 18 inches 1n height. Coverage should be In other areas of the U.S., apply 3 quarts per acre as a press or control the following perennial broad leaf weed: 

I uniform and complete. broadcast spray or apply a 1 percent solution from hand- Bindweed, field 
Kikuyasrass-Apply 2 to 3 quarts of this product per 

held equipment for partial control. For best results. treat Convolru/us arvensis 
acre. Spray when most kikuyugrass 1s at least 8 inches 

during late summer or fall months or when plants are 
For suppr~. apply 16 ounces of this product plus 0.5 actively growing and in full bloom. Treatment befofe or 

I 
in he11ht (3 or 4-leaf st.age of growth) and actively grow-

after this sta&e may lead to reduced contsol. Due to the 
lb a.e. of 2,4-0 amine Of 0.25 lb a.i. of Banvel, plus 0.5 

in&, Allow 3 or more days after application before tillage. 
dense nature of the vegeta~. which may prevent good 

to I percent nonionic surfactant by total spray 'IOlume 
in 3 to 10 gallons of water per acre for ground applica-

lataa-Al)llly this product as a l to 1 ~ peJtent solu- spray coveraee or uneven stages of if'Owth, repeat treat-
tions and 3 tD 5 gallons of water per acre for aerial appl~ '....:I lion using hand-held equipment only. Apply to actively ments may be nec~ry to mamtain control. Visual con-

I growing lantana at or beyond the bloom stage of growth. trof symptom will be slow to develop. cations. Applications should be delayed until maximum 
emergence has occurred and when vines are between 6 

Use the hither application rate to, plants that ha,e ~rips-In Anniral C,appin& s,sten, or in Patins to 18 inches in length. These tank mixtures may be 
reached the woody sta&e of powth. Allow 7 or more days and Sods Followed by Deep Tilla1e: Apply I to 2 quarts applied using aerial application equipment (except in 

I 
after application before tillage. of this product per acre. For the one quart rate, apply 0.5 California) in fallow and reduced tilfa&e systems only. 



I 
For control. apply 2 quarts of this product plus 0.5 pound C.nothus• Raspberry Ensure thorough coverage when using hand-held equip-
a. 1. of Banvel in 10 to 20 gallons of water per acre. At Ceanothus spp. Rubus spp. ment. Symptoms may not appear prior to frost or senes--

I these rates. apply using ground application equipment Chamise Rose, multiflora cence with fall treatments. 
only. Adenostoma fasciculatum Rosa multiflora Allow 7 or more days after application before tillage, 

lrripted A(ricultural I.Inds Cherry: Sa1e, black mowing or removal. Repeat treatments may be necessary I Apply 1 to 2 quarts of this product plus 1 quart per acre Bitter Salvia mellifera to control plants regenerating lrom underground parts 
or seed. Some autumn colors on undesirable deciduous 

of 2.4-D amine m 10 to 20 gallons of water per acre with Prunus emar11nata Sa1ebrusll, Ciflfomia 
species a.re acceptable provided no ma1or leaf drop has 

ground equipment only for partial control (suppression) Black Artemis,a californica occurred. Reduced performance may result 1f fall treat-
of field bindweed. Applications should be made followm& Prunus serot,na Salmonbeny ments are made following a frost. I harrest or in fall fallow ground when the bindweed 1s ac-

Pin Rubus spectabilis 
l ively growing and the maionty of runners are 12 inches See "Directions for Use", and "Mixing, Add1t1ves, and 
or more in length. The use of at least one irrigation wlll 

Prunus pensy/vanica Sassafras 
Apptrcation Instructions" sections of this label tor la-

promote active bindweed growth. Cofate brush Sassafras aib1dum 
beled uses and specific appltcat1on instructions. I Bacchans consanguinea Sourwood 
Apply this product as follows to control or partrally control Dosbane, hemp Oxydendrum arboreum 

Apocynum cannabium Creeper, Virpnia• the following woody brush and tree~ 

For suppression. apply 16 ounces ot this product plus 16 
Parthenoc,ssus quinquefolia Sumac: Alder/Dewbeny/Honeysuckle/Post Oak/Raspbeny-For Poison• I ounces of 2.4-D amine plus 0.5 to I percent nonionic sur- Dewberry 

Rhus vern,x 
control. apply 3 to 4 quarts per acre of this product as 

factant by total spray volume 1n 3 to IO gallons of water Rubus trivia/is a broadcast ~pray or as a 1 to 1 ~ percent solution with 

per acre tor ground apphcatrons and 3 to 5 gallons of Elderberry Smooth· hand-held equipment. 

water per acre tor aenal applications. Delay applications Sambucus spp. Rhusglabra 
Aspen, quakin1/Cherry: bitter, black, pin/Hawthorn I until maxim um emergence of dogbane has occurred. For Elm• Winged• /Oak, southern red/Sweetpm/Trumpetcreeper- For 

control. apply 4 quarts ot this product in 3 to 20 gallons Ulmusspp. Rhus copallina control. apply 2 to 3 quarts of this product per acre as 
of water using ground application equipment only. Eucalyptus, Bluepm Sweetium a broadcast spray or as a 1 to 1 \., percent solution with 

Smartweed, Swamp Eucalyptus glotulus Liqurdambar styraciflua hand-held equipment. I Polygonum coccmeum Hasardia* Swordfern• Birch/Elderberry/Hazel/Salmonberry/ Thimbleberry-

For control. apply 16 ounces of this product plus 0.5 Haf)lopappus squamosus Polyst,chum mun,tum For control. apply 2 quarts per acre of this product as a 

pounds active ingredient of 2.4-0 amine plus 0.5 to I Hawthorn Tallowtree, Chinese broadcast spray or as a I percent solution with hand-held 

I percent nonionic surfactant by total volume ,n 3 to l 0 Crataegus spp. Sapium sebtferum equipment. 

gallons oi water per acre m tne late summer or fall. Apply Hazel Tan Oak Blackberry-For control, apply 3 to 4 quarts per acre of 
when plants are actively growing and most have reacned Cory/us spp L1thocarpus densiflorus this product as a broadcast spray, or l to 1 \.7 percent 
the early bud stage of growth. Allow 7 or more day after Honeysuckle Thimbleberry 

solution with hand-held equipment. Make apphcahon l aool1cat1on before tillage Lon,cera spp Rubus parv,f/orus 
after plants have reached full leaf matunty. Best results 

Reier to the specii1c proauct labels for crop rotation res- Kudzu 
are obtained when apphcat1ons are made in late sum-

" ' Tobacco, tree• mer or fa ll. After berries have set or dropped in late fall, 
mct1ons and cauhonat)· statements of all proaucts 1n Puerafla loba(a N1cot1ana glauca blackberry can be controlled by applying a 314 percent I tank mixture. 

locust, black* Trumpetcreeper solution of this product plus 0.5 to 1 percent nonionic 
Robm,a pseudoacac,a Camps,s rad,cans surfactant by total spray volume with hand-held eQu1i>-

WOODY BRUSH AND TREES Madrone ment For control of blackberries after leaf drop and until Willow 

I When a ppheo as recommended under tile cond,tions Arbutus menz,esu Salix spp. 
k1lltng frost or as long as stems are green. apply 3 to 4 

o~scrtbed. this proauct CONTROLS or PARTIALLY CON- Manunita 
quarts of ti11s product in 10 to 40 gallons of water per 

TROLS the following wooay brush plants and trees Arctostaf)hy/os spp. 
acre. 

Alder Monkey Flower" Maple: 
Blllom: Ft'lf1dl, Scotch-For control, apply a 1 \2 to 2 per. I A/nus spp. cent solution with hand-held equipment. M,mulus guttatus Red,.. 

Ash'" Oak: Acer ruorum Buckwheat, Cilifornia/Hasardia/ Monkey Flower/ 
Fraxinus spp. Btacx• Tobacco, tree-For partial control of these species. apply 

I Aspen, q111king Quercus velutma 
Surar a 1 to 2 percent solution of this product as a foliar spray 

Populus tremulordes Northern Pin 
Acer saccharum with hand-held equipment. Thorough coverage of foliage 

Bearmat (Bearcloverl Quercus pa/ustfls Vine• 1s necessary for best results. 

Chamaebatia foiro/osa Past 
Acer circmatum Catsdaw-For partial control, apply as a 1 to 1 !-i percent 

I Birch Quercus stellata *Partial control solutton with hand-held equipment. 

Betula spp. Red .. See below for control or partial control instructtans. eo,ote Brush-for control, apply a l 'n to 2 percent solu-

Blackberry Quercus rubra tlOll wrth hand-held equipment when at least 50 percent 

I Rubus spp. Southern Red NOTE: I I brush has been mowed or tilled or trees have of the new leaves are fully developed. 

Broom: Quercus fa/cata been cut, do not treat until regrowth has reached the Eucalyptus/Bluegum-For control of eucalyptus 

French White• recommended stages of growth. resc,routs. apply a 2 percent solutHJn of this product with 

Cytisus monspessulanus Quercus alba Apply this product when plants are actively growing, and hand-held equipment when resprouts are 6 to 12 feet 

I tall. Ensure complete coverage. Apply when plants are 
Scotch Persimmon• unless otherwise directed, atter full leaf expansion. Use 

11rowing actively, Avoid apphcat1on to drought-stressed the higher ra~e fOf larger plants and/ or dense areas of Cyt1sus scopaflus Diospyros spp. 
growth. On vmes. use the higher rate for plants that have plants. 

Buckwheat, California• Poison Ivy reached the woody stage of 1rowth. Best results are ob- Kudzu-For control. apply 4 quarts of this product per J Eriogonum fasc,cu/atum Rhus radicans tamed when application is made in late summer or fall acre as a broadcast spray or as a 2 percent solution with 
Cascara• Poison Olk after fruit format,on. hand-held equipment Repeat applications will be re-

Rhamnus pursh,ana Rhus tox1codendron In and areas. best results are obtained when appltcabon quired to maintain control. 

Catsclaw"' PopLI,., yellow 1s made m the spnng to early summer when brush Maple, rec1•• - For control, apply as a l to l ~ percent I Acacia gregg, Liflodendron tulipifera species are at h1eh moisture content and are flowering. solution with han~ equipment when at least 50 per. 
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cent of the new leaves are fully dneloped. For partial 
control. apply 2 to 4 quarts of this product per acre as 
a broadcast spray. 

Maple. supr/Oak, northem pin/Oak red-For control. 
apply as a l to l ln percent solution with hand-held 
equipment when at least 50 percent of the new leaves 
are fully developed. 

Poison IIJ/Poisan O.k-For control . apply 4 to 5 quarts 
of this product per acre as a broadcast spray or as a 2 
percent solution with hand-held equipment Repeat 
applications may be required to maintain control. Fall 
treatments must be applied before leaves lose green 
color. 

Rose, multiflora-For control. apply 2 quarts of this 
product per acre as a broadcast spray or as a l percent 
solution with hand-held equipment. Treatments should 
be made pnor to leaf deterioration by leaf-feeding 
insects. 

Sap, blad/Sagebrush, Califomia/Chamise!T aflawtree. 
Chinese-For control of these species. apply a l percent 
solution of this product as a foliar spray with hand-held 
equipment. Thorough coverage of foliage 1s necessary for 
best results. 

Willow-For control. apply 3 quarts of this product per 
acre as a broadcast soray or as a 1 percent solution with 
hand-held equipment. 

Other Woody Brush and Trees listed on this label-For 
oart1al control. apply 2 to 4 quarts of this product per 
acre as a broadcast spray or as a 1 ta 2 percent solution 
with hand-heid equipment. 

DIRECTIONS FOR USE 

It 1s a VIOiation at Federal law to use this product in any 
manner 1ncans1stent with ,ts labeling. 

Storage and Disposal 
Do not contaminate water. foodstuHs, seed or feed by 
storage or disposal. 

I See container label for STORAGE ANO DISPOSAL 
1nstruct1ons. 

NONCROP USES 

I See "General Information" and "Mixing, Additives and 
Application lnstJuct1ons" sections of this label for essen-

1 
tial product performance information and the following 
"Noncrop" sections for specific recommended use~. 

EXTREME CARE MUST BE EXERCISED TO AVOID CON
TACT OF SPRAY WITH FOLIAGE OF DESIRABLE TURF-

I GRASSES. TREES, SHRUBS. OR OTHER DESIRABLE 
VEGETATION SINCE SEVERE DAMAGE OR DESTRUCTION 
MAY RESULT. 

NOTE: If spraying areas adjacent to desirable plants, 

I use a shield made of cardboard, sheet metal or 
plyboard while spraying to help prevent spray from con
tactirti foliage of desirable plants. 

~ 

I 
Repeat treatments may be necessary to control weeds 
regenerating from undefground parts or seeds. 

I 
Roundup herbicide does not provide residual weed con-
trol. For subsequent weed control, follow a label
apJjrowed herbicide program. 

Read and carefully observe the cautionary statements 
and all other information appearin1 on the labels of all I herbicides used. 

INDUSTRIAL, RECREATIONAL 
AND PUBLIC AREAS 

When applied as directed far "Noncrop Uses··. under 
conditions described, this product controls annual and 
perennial weeds listed an this label growing in areas such 
as a1rparts, ditch banks, dry ditches. dry canals. fence
rows, golf courses. highways, industrial plant sites. 
lumber yards, parking areas. parks, petroleum tank farms 
and pumping installations. pipelines, power and tele
phone rights-of-way, railroads. roadsides. schools, storage 
areas. other public areas and similar mdustrral or non
crop areas. 

For specific rates of application and instructions for con
trol of various annual and perennial weeds and ·11aody 
brush and trees, see the ··weeds Controlled" section of 
this label. 

This product may be applied with recirculating sprayers, 
shielded applicators, or wiper apphcators 1n any noncrop 
site spec1f1ed on this label. See the ··selective Equipment 
part of "~pplication Equipment anci Techmques" sec
tion of this label for information on proper use and 
calibration of this equipment. 

a TANK MIXTURES FOR • 
INDUSTRIAL SITES AND 

FORESTRY SITE PREPARATIONS 

• ROUNDUP® plus OUST™ • 
Use on industnal srtes including arrports, industrial 
plants. lumberyards, petroleum tank farms. pumping 
stations. pipelines. railroads. roadsides. storage areas or 
other similar sites where bare ground 1s desired. 

This tank mixture may also be used as a site preparation 
treatment for sites to be planted to 1ad pine. loblolly 
pine. red pine. slash pine and V11gm1a pine. 

When applied as directed for "Noncrop uses·· under the 
conditions descnbed. this product plus Oust prOY1des 
control of annual weeds listed in the ··weeds Controlled" 
section of the label for this product and Oust. and con
trol or partial control of the perennial weeds I isted below. 

Apply l to 2 quarts of this product with 2 to 4 ounces 
of Oust 1n l Oto 40 gallons of spray solution per acre as 
a broadcast spray to actively growing weeds. 

This mixture may be applied by aerial equipment m site 
prep operations. When applied by air. use the recom
mended rates in 5 to 15 aallons of spray solution per 
acre. 

For control of annual weeds. use the lower rates of these 
products. 

For control of the listed perennial weeds, use the higher 
rates of both products. For partial control. use the lower 
rates. 

Bahiaarass 
Paspa/um notatum 

Blnlludaps
Cynodon dactylon 

llloomsedre 
Andropogon ~irginicus 

Did, curly 
Rumtx cr,spus 

Doatennel 
Eupatorium 
capilliforium 

Johnson.-** 
Sorghum halepense 

Poorjoe•• 
Diodia teres 

Quadps 
Agropyron repens 

Trumpetcreeper• 
Campsis radicans 

VISIJl1ISS 
Pas~lum um/lei 

Fascue, tall Venain, bl111 
Festuca arundinacea Verbena hastata 
*Suppression at the higher rates only. 

**Control at the lower rates. 

Read and carefully observe the cautionary statements 
and all other information appearing an the labels of all 
herbicides used. 

. ™oust ,s a trademar~ of E. I. du Pont de Ntmou~ 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 emer2ed perennial weeds listed in this label. When 
applied as a tank mixture, the following residual herbi
cides will provide preemergence control of the weeds 
listed 1n the individual product labels. 

• ROUNDUP plus OIURON • • ROUNDUP® plus KROVAR111 I • • ROUNDUP plus KROVAR II • • ROUNDUP plus RONSTAR,. SOWP • • ROUNDUP plus SIMAZINE, • CALIBER™ 90 

• ROUNDUP plus SIMAZINE 4L • • ROUNDUP plus SIMAZINE SOW • • ROUNDUP plus SURFlAN111 75W • • ROUNDUP plus SURRAN AS • 
When tank mixing with residual herb1c1des. add an 

• agriculturally approved nomon1c surfactant at 0.5 to 1 
percent by volume of spray solution. See the "Mixmg, Ad· 
dibves and Application Instructions" section of this label 
before preparing these tank mixtures. 

Read and carefully observe the label claims. cautionary 
statements. recommended use rates and all other infor
mation on the labels of an products used in these tank 
mixtures. Use according to the most restrictive label 
directions for each product in the mixture. 

CONTROL OF EMERGED WEEDS 
Annual Wetds-Apply 1 quart per acre of this product 
in these tank mixtures when weeds are less tllan 6 inches 
tafl and ! ':Jz quarts per acre when weeds are more than 
6 inches tall. 

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 at this label for stage of 
growth and rate of application fOf specific perennial 
weeds. 

PREEMERGENCE WEED CONTROL 
The following are the labeled rates for the recommen
ded residual herbicides for noncrop uses: 

PRODUCT 

Oiuron, Karmex"' 50WP 
Krovar I 
Krovar II 
Ronstar 50WP 
Simazine, Caliber 90 
Simazme 80W 
Simazine 4l 
Surflan 75W 
Surflan AS 

RATE/ ACRE 

2to 81bs 
4 to 6 lbs 
2to51bs 
4 to 8 lbs 
5.3 to 11.l lbs 
6 to 12'n lbs 
4.8 to 10 qts 
226 to 51h lbs 
2to4qts 



Refer to the individual product labels for specific non· 
crop sites, rates, carrier volumes and precautionary 
statements. 

Mix on~the quantity of spray solution which can be used 
during the same day. Do not allow these tank mixtures 
to stand D'fflrnight as this may result m reduced weed 
control. 

APPLY THESE TANK MIXTURES THROUGH CONVEN
TIONAL BROADCAST EQUIPMENT ONLY. 

TMea11ber 1s a trademark of C1bil"Ge1i)' Corporation. 
™KarlTll!x and TMl\ruvar are trademarks of E.I. du Pant de Nemou~ 

and Company. 
™Ronstar 1sa trademark of Rhone-Poulenc. Inc. 
™Surflan rs a trademark of £1anco Products Company. 

FARMSTEAD WEED CONTROL 

When applied as directed for "Noncrop Uses", under 
conditions described, this product controls undeslfable 
vegetation listed on this label around farmstead build
mg foundations, along and in fences, shelterbelts, and 
for general nonselect1ve farmstead weed contra!. 

For specific rates of application and instructions for ain
trol of m1ous annual and perennial weeds. see the 
'Weeds Controlled" section of this label. 

ORNAMENTALS 

THIS PRODUCT IS NOT RECOMMENDED FOR USE AS AN 
OVER-THE-TOP BROADCAST SPRAY IN ORNAMENTALS. 

Wnen appi1ed as directed for the cond1tmns described 
tor "Noncrop Uses", this product controls undesirable 
vegetation hsted on this label prior to planting ornamen
tals. in established ornamentals, and within and around 
greenhouses and shadehouses. 

For spec1f1c rates ol apphcat,on and instructions for con
trol of various annual and perennial weeds, see the 
"Weeds Controlled" section of this label. 

Where repeat appl 1cations are necessary, do not exceed 
l O 6 quarts ol this product per acre per year. 

Site Preparation-Following preplant applications of this 
product. any ornamental species may be planted. 
Precautions should be taken to protect nontarget plants 
during site preparation applications. 

Greenhouse/Shadehouse US!-Th1s product may be 
used to control weeds listed on this label which are grow
mg 1n greenhouses. Desirable vegetation must not be 
present dunng applicatrnn and air circulation fans must 
be turned off. 

Postdirected Spray-Use as a duected spray toward the 
base of established woody ornamentals species listed 
below. 

Arborvitae 
ThuJa spp. 

Azalea 
Rhododendron spp 

Ba1W0Dd 
Buxusspp. 

Crabapple 
Ma/us spp. 

Euonymus 
fuonymus spp. 

Fir 
Abies spp. 
Pseudutsuga spp. 

Lilac 
Syringa spp. 

Magnolia 
Magnolia spp. 

Maple 
Acer spp. 

Oak 
Quercus spp. 

Privet 
Ligustrum spp. 

Pine 
Pinusspp. 

Hollies 
/lex spp. 

.Spruce· 
Prcea spp. 

Yew 
raxus spp. 

SILVICUL TURAL SITES, 
RIGHTS-OF-WAY 

and CHRISTMAS TREES 

NOTE: NOT RECOMMENDED FOR USE ASAN OVER-THE
TOP BROADCAST SPRAY IN SILVICULTURAL 
NURSERIES, OR CHRISTMAS TREE PLANTATIONS. 

When applied as directed far "Noncrop Uses" under con
ditmns described, this product controls undesirable vege
tation listed on this label. This product also suppresses 
or controls undesirable vegetatmn listed on this label 
when a ppJied at recommended rates for release of 
estabhshed coniferous species listed on this label. 

For specific rates of application and instructions far COll

trol of various brush, annual and perennial weeds, see 
the "Weeds Controlled'' section of this labet. For specific 
rates of apphcat1on for release of listed coniferous 
species, see the "Conifer Release" part of this section 
of the label. 

Where repeat applications are necessary, do not eKceed 
10. 6 quarts of th 1s product per acre per year 

Aerial Application-This product may be applied using 
aerial spray equipment for silv1cultural site preparation. 
conifer release and nghts-of-way treatments. See the 
"Application Equipment and Techniques" part of the 
"Mixmg, Additives and Application Instruction:· section 
of this label for information on how to properly spray this 
product by air. . 

DO NOT APPLYTHIS PRODUCT BY AIR TO RIGHTS-OF· 
WAY SITES IN THE STATE OF CALIFORNIA. 

In order to reduce the aerial app'1cat1on drift hazard to 
aquatic sites*, to nontarget sites. or any site containing 
desirable vegetation. always maintain appropriate buffer 
zones. A buffer zone of the following minimum distances 
should be maintained· 

• Helicopters usmg a M1crofo1PM boom. a Thru-Valve™ 
boom {TVB-45). or equivalent drift control systems, 
should maintain at least a SO-foot buffer zone. 

• When using other aerial equipment: 

1. Mamtam at least a 75-foot buffer zone for applica
tions usmg 2 quarts or less per acre of this product. 

2. Mamtam at least a 125-foot bufler zone for appl1ca
t1on using more than 2 quarts per acre of this product. 

3. Maintain at least a 400-foot buffer zone for apphca
tmns on rights-of-way when applied from 75 feet or 
more above ground level. 

These distances should be increased 1f conditions favor
mg dntt exist. 

• Aquatic sites include all lakes, ponds. and streams used 
for significant domestic purposes or angling. 

™M1crofo1l 1s a trademark of Union Carb1d! Agncuttural Products, 
Inc. 

1",hru-Valve 1s a trademark of Walorum Sp!c1alt1es, Inc. 

• SITE PREPARATION • 
Follow1og preplant applicatmns of this product, any silvi
cultural species may be planted. 

• POSTDIRECTED SPRAY • 
In established silvicultural sites, use as a spray on the 

foliage of undestrable vegetation. Care must be exercised 
to avoid contact of spray, drift or mist with foliage or 
green bark of desirable species. 

• CONIFER RELEASE • 
For release, apply only where conifers have been estab
lished for more than one year. Vegetation should not be 
disturbed pnor to treatment or until visual symptoms 
appear after treatment Symptoms of treatment are slow 
to appear, especially m woody species treated m late fall. 
Injury may occur to conifers treated far release, especially 
where spray patterns overlap or the higher rates are 
applied or when apphcat1ons are made during periods 
of active conrfer growth. Do nol use additional surfactant 
with conifer release applications. 

Applications must be made after formation of fmal 
conifer restmg buds 1n the fall or pnor to 1mbal bud 
swelling in sprmg. Some autumn colors on undesirable 
deciduous species are acceptable provided no ma1or leaf 
drop has occurred. Use the following rates for conifer 
release to control or partially control the weeds listed m 
the "Weeds Controlled" section of th1s label. 

For release of the following conifer species: 

Douglas fir Pines• 
Pseudotsuga menz1esi1 Pinus spp. 

Fir Spruce 
Abres spp. Prcea spp. 

Hemlock 
Tsuga spp 

* Includes all species except eastern white pme, loblolly 
p me or slash pine. 

Apply I 1h ta 2 quarts of this product per acre except 1n 
Wash mgton and Oregon. west of the crest of the Cao;;cade 
Mou ntams. for sprmg treatments west of the crest of the 
Cascade Mountains. apply I quart of this product per 
acre before call ifer bud swel I far control of annual weeds. 
For fall treatments m Washington and Oregon. west of 
the crest of the Cascade Mountains. apply l to l ~ quarts 
of this product per acre before any maior leaf drop of 
deciduous species. 

For release of western hemlock apply l quart of this 
product per acre. 

For release of the following conifer species: 

Loblolly pine Slish pine 
Pmus taeda Pinus ell1ott11 

Eastern white pine 
Prnus strobus 

Late Season Application-Apply I ~ to 2 quarts of th 1s 
product ma minimum of 5 gallons of spray solution per 
acre during early autumn. Apphcat1ons made prior to 
September l or when cond1t1ons are conducive to rapid 
growth of conifers will result in potentia I for increased 
injury m the form of tip and/or needle burn. ln1ury may 
decrease with later applications. Some autumn colors are 
acceptable at time of application. Apply p11or to frost or 
leaf drop of undesirable plants. Applications made ac
cord mg to label d1rect1on will release loblolly pine. 
eastern white pme and slash pine by reducing compe
tition from the following species: 

~ Persimmon 
Fraxmus spp. Diospyros spp. 

Cherry: Poplar, yellow 
Black Liriodendron tulip/era 

Prunus serotma Sassafras 
Pin Sassafras albidum 
Prunus pensylvamca 
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Elm 
Ulmusspp. 

Hawthorn 
CrataetUS spp. 

Locust, blad. 
Robina pseudoacacia 

Maple, red 
Acer rubra 

Oak: 
Black 

Quercus ~lutina 

Post 
Quercus stellata 

Soutllern Red 
Quercus falcata 

Whitt 
Quercus alba 

Sourwoacl 
Oxydendrum arbcreum 

Sumac: 
Poisan 
Rhus ~mix 

Sl1IGoth 
Rhusglabra 

Wi11fed 
Rhus capallina 

Sweetium 
Liqu1dambar styrac1flua 

Apply only to those sites where woody brush and tr~ 
listed in this label constitute the ma1onty of the 
undesirable species. 

• Roundlp plus Oust Tank Mixtures • 
for Conifer Release from Herbateou$ Weeds 

To release loblolly pines from herbaceous weeds. tank 
mixtures of this product with Oust wdl provide control 
of annual weeds listed ,n the "Weeds Controlled" sec
tion of this and the Oust label, and partial control of the 
perennial weeds listed below. 

Apply 16 to 24 fluid ounces of Roundup with 2 to 4 
ounces of Oust 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 usmg aerial equip. 
ment. When applying by air, use the recommended rate 
m 5 to.15 gallons of spray solution per acre. 

For control of annual weeds below 12 inches 1n height 
(or runner length on annual vmes) use the low rates of 
both products. Use the higher rates of both products 
when annual weeds are 1n more advanced staees of 
growth and approaching flower or seed formation. 

Use the higher rates of both products for partial control 
of the following perennial weeds. Use the lower rates fo, 
suppression of growth. 

Bahia&ms 
Paspalum notatum 

Broomsedte 
Andropogon rirtmicus 

Dack, curly 
Rumex crispus 

Doafennll 
Eupatorium 
capi/fiforium 

Fescue, tall 
Festuca arundinacea 

.Johnsonpass•• 
Sorghum ha/epense 

Poorj,>e•• 
Oiodia teres 

TruA1petcreepe,.. 
Campsis radicans 

Vase,arm 
Paspa/um urvillei 

Venain, blue 
Ver~na hastata 

•suppression at the higher rates only. 

**Control at the higher rates. 

Pine damaae may occur or can be accentuated if treat· 
ment taMS place when youna trees are under stress from 
drought, flood water, insects or disease. 

Read and obsene Ille cautionary statements and all other 
infOlmation appearine on the label of all herbicides used. 

NOT£ TO USER 
This product must not be used in areas where adverse 
impact on federally designated endaneered/threatened 
plant or aquatic species is likely. 

Prior to makini 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 
coverage of the entire cambium. Cut vegetation close to 
the soil surface. Apply a 50 to 100 percent solution of 
this product to the freshly cut surface immediately after 
cutting. Delays ,n application may result in reduced per
formance. For best results, applications should be made 
during penods of active growth and full leaf expansion. 

When used according to directions for cut stump appli
cation, this product will CONTROL. PARTIALl Y CONTROL 
or SUPPRESS many types of woody brush and tree 
species, some of which are listed below: 

Alder Saltcedar 
Tamar,sk spp. 

Sweetaum 
A/nus spp. 

Euc.lyptus/ 81uepm 
Eucalyptus g/otulus Liqu,dambar styrac1flua 

Madrone Tan Oail 
Arbutus menz1es11 /.Jthocarpus dens,tlorus 

Oak 
Quercus spp. 

Reed, &iant 
Arundo donax 

• 

Willow 
Salix spp. 

INJECTION AND FRIU • APPLICATIONS 

Woody vegetation may be controlled by injection or frill 
application of this product Apply this product using 
suitable equipment which must penetrate into the livmg 
tissue. Apply the equ ,valent of l ml of th 1s product per 
each 2 to 3 inches of trunk diameter. This 1s best 
achieved by apply1na 50 to 100 percent concentration 
of this material either to a continuous /nil around the 
tree or as cuts effllly spaced around the tree below all 
branches. As tree diameter increases in size, better 
results are achieved by applying diluted material to a 
continuous frill or more closely spaced cuttings. Avoid 
application techniques that allow runoff to occur from 
frill or cut areas in species that exude sap freely after 
frills or cutting. In species such as this, make frill or cut 
at an oblique a,igle so as to produce a cupping effect and 
use undiluted material. For best results. application 
should be made during periods of active growth and after 
full leaf expansion. 

This treatment WILL CONTROL the following woody 
species: 

au sweetaum 
Quercus spp. Uquidambar styraciflua 

Pa,lar Sycallllll'I 
Populus spp. PlatJnus occidffltalis 

This treatment Will SUPPRESS the followin1 woody 
species: 

Black pm 
Nyssa sylvatica 

Dopaod 
Comusspp. 

tkury 
ear,, spp. ...,..,,. 
Ac1trubrum 

TURFGRASSES ANO GRASSES 
FOR SEED PRODUCTION 

• PREPLANT AND RENOVATION • 
When applied as directed fllf "Noncrop Uses", under 
conditions described, this product controls most exist
ing vegetation prior to the planting or Tena'Qtion of eitl\er 
turfgrasses or grass seed production areas. 

Hlf specific rates of applicatioo and instructions for con
trol of various an11ual and perennial weeds. and woody 
brush and trees, see the "Weeds Controlled" section of 
this label. 

For maximum control of existing vegetation, delay plant
ing to determine if any regrowth from escaped under· 
ground plant parts occurs. Where repeat treatments are 
necessary, sufficient regrowth must be attained prior to 
application. fllf warm-season grasses, such as bennuda
grass. summer or fall application provide best control. 

00 NOT DISTURB SOIL OR UNDERGROUND Pl.ANT 
PARTS BEFORE TREATMENT. TIiiage or renovation tech
niques such as vertical mowing, coring o, slicing should 
be delayed for 7 days after application to allow proper 
translocation into underground plant parts. 

TURFGRASSES 

Where existing vegetation 1s growing in a field or 
unmowed s1tuat1an, apply this product to actively grow
ma weeds at the stages of growth given in the "Weeds 
Controlled" section of this label. 

Where existing vegetation is growing under mowed turf
grass ma113&9ment apply this product after omitting at 
least one regular mowing to allow sufficient growth for 
good interception of the spray. 

Desirable turfgrasses may be planted following the abo'ie 
procedures. 

GRASSES FOR SEED PRODUCTION 

Apply this product to actively growing weeds at the sta&es 
of growth given in the "Weeds ContJolled" section of this 
label prror to planting DI' reno,ation ot turf or torace pa 
areas grown for seed production. 

DO NOT feed or graze treated areas within 8 weeks after 
application. 

• ANNUAL WEED CONTROL IN 
DORMANTBERMUDAGRASS 

AND BAHIAGRASS TURF 

• 
When applied as directed for "Noncrop uses·: this 
product will plll't1decontrol orsuPl)ression of many winter 
annual weeds and tall fescue for effectiwe release of dor· 
mantbermudagrass and bahia(rassturf. Refer to the rate 
table for Roundup alone under the "Release of Ber
mudagrass or Bahiagrass" section of this label for 
recommended rates and votumes on the species to be 
suppressed or controlled. Tieat only when turf is dor· 
mant and prior tu Sl)ring greenup Spot treatments or 
broadcast applications of the product in excess of 16 
ounces per acre may result in injury or delayed greenup 
iri hilhly maintained turfgrass areas; i.e., &Olf courses. 
lawns. etc. 

DO NOT APPLY TANK MIXTURES of Roundup plu, Oust 
in hi&hly maintained turfarass areas. 



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-mixtures only on railroads, 
highways, 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 
wmter annual weeds and tall fescue for effective release 
of dormant bermudagrass or bahiagrass. This product 
may be tank-mixed with Oust as recommended for 
residual control. Make applications to dormant bermuda
grass or bahiagrass. Roundup plus Oust tlnk mixture may 
delay green up. To naid delays in a,eenup and minimize 
injury, da nat add more than 1 ounce per acre of Oust 
on bermuda,rass or mare than t,(z ounce per acre an 
bahia&JUS, ar treat when these 1rmes are in a semi
dormant condition. 

For best results on winter annuals, treat when plants are 
in an early growth stage (below 6 inches in height) after 
most 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 control or suppression of 
winter annuals and tall fescue are listed below: 
Apply the recommended rates of this product alone or 
as a tank mixture in 10 to 25 gallons of water, plus 0.5 
to l percent nonionic surfactant by total spray volume 
per acre. 

For the best recommendation for the mixture of weeds 
w1thrn your geographic areas. contact your Monsanto 
sales representative. 

WEEDS CONTROLLED OR SUPPRESSED 
WITH ROUNDUP® ALONE* 

NOTE C "' Control 
S = Su press1on 

WEED SPECIES 

Barley, little 
Hordeum pusr/1um 

Bedstraw, catchweed 
Ga/Jum aparme 

Bluegrass, annual 
Poa anllua 

Chervil 
Chaerophyllum 
tamtunen 

Chickweed, common 
Ste/lar,a medra 

Clover, crimson 
Trdolium 
inCJrnatum 

Claver, lar1e hop 
Trlfo/ium campestre 

Fescue, tall 
Festuca 
arundmaceae 

Geranium, Carolina 
Geranium 

carolinianum 

ROUNDUP® OZ1ACR£ 
8 12 16 24 32 64 

sccccc 

sccccc 

sccccc 

sccccc 

S C C C C C 

•SSCCC 

• S S C C C 

• • • • s s 

• • S S C C 

Henbit 
umium amplexicaule 

Rye,rass 

• S C C C C 

Italian • • S C C C 
Lo/tum multtflorum 

Speedwell, corn 
Veronie3 arvens,s 

Vetch, common 
Vtcia sahva 

sccccc 

• • S C C C 

"These rates apply only to sites where an established 
competitive turf is present 

WEEDS CONTROLLED OR SUPPRESSED 
WITH ROUNDUP® PLUS OUST* 

N DTE: C "' Control 
S = Suppression 

ROUNDUP-! + OUST (OZ/ACRE) 

WEED 
SPECIES 

ROUNDUP 8 12 12 16 16 12 16 
+ +++++++ 

OUST 1, ~. ~ ~ ~ 1 1 

Barley, tittle 
Hordeum pust!ium 

Bedstraw, catchweed 
Ga/tum aparme 

Bluegrass, annual 
Poa annua 

Cheml 
Chaerophyllum 
tamturterr 

Chickweed, common 
Stellarra media 

Clover. crimson 
Trifollum incarnatum 

Clower, large hop 
Trtfoltum campestre 

Fescue, tall 
FestuC3 arundmaceae 

Geranium, Carolina 
Geranwm carol,manum 

Henbit 
Lam1um amvlextcaule 

Rye11rass, Italian 
Lohum multrflorum 

Speedwell, corn 
Veronica arvensis 

Vetch, common 
Vtcta sat1va 

C C C C C C C 

ccccccc 

scccccc 

ccccccc 

scccccc 

ssssccc 

••SSSCC 

• • • • • s s 

•SSC CCC 

•SCCCCC 

•SSCCCC 

SC CCC CC 

ccccccc 

*These rates or mixtures of rates a poly only ta sites where 
an established compet1t1ve turf is present. 

RELEASE OF ACTIVELY GROWING BERMUDAGRASS 

When applied as directed, this product will aid m the 
release of berm udagrass by pro~1d mg control of annual 
species listed m the "Weeds Controlled" section of this 
and the Oust label, and suppression or partial control of 
certain perennial weeds. 

For control or suppression of those annual species listed 
on th is label, use 1 to 3 pmts of th1s product as a broad
cast spray in 10 to 25 ga!lons of spray solution per acre. 
Use the lower rate when treating annual weeds below 6 
inches in height (or length of runner m annual vines). Use 
higher rate as size of plants increases or as they approach 
flower or seedhead formation. 

Use the higher rate of this product for partial control of 
the following 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. 

Bahiauass 
Paspalum notatum 

Bluestem, silver 
Andro{)Ogon saccharo1des 

Fescue, tall 
Festuca arundinacea 

Johnsonvass•• 
Sorghum halepense 

Trumprtcreepw 
Campsis radicans 

Vasenrass 
Paspalum uml/ei 

*Suppressmn at h 1gher rates only. 

.. Control at the h 1gher rates 

This product may be tan~-m1xed with Oust. ff tank. 
mixed. use no more than 1 to 2 pmts per acre of Round
up herb1c1de with l ta 2 ounces of Oust per acre. 

Use the lower rates of both mixtures to control annual 
weeds below 6 mches m height (or runner length m 
annual vmes) that are listed 1n the "Weeds Controlled" 
section of this boolllet and the Oust label. Use the higher 
rates as annual weeds increase m size and approach the 
flower or seedhead stages 

Use the higher rates of th 1s product to pra~tde partial 
control of the fallowmg perennial weeds. Use the lower 
rates for su ppress1an of growth. 

Bahiagrass Johnson grass" 
Paspalum notawm Sorghum halepense 

Bluestem, silver Poorjoe** 
Andropogon saccharo,aes D1ad1a teres 

Braamsedge T ru mpetcreeper* 
Andropogon v,rgintcus Camps1s rad1cans 

Dock, curly 
Rumex cr,spus 

Dogfennel 
Eupatorwm capiJ/iforwm 

Fescue, tall 
Festuca arundmacea 

Vaseygrass 
Paspa/um um/let 

Vervain, blue 
Verbena hasrata 

*Suppress.on at higher rates on!y. 

••control at the h 1gh er rates 

Use only on well-established bermudagrass. Bermuda· 
grass m1ury may result from the treatment but regrowth 
w1U occur under·mo1st cona1t1ons. Repeat applications 
1n the same season are not recommended. since severe 
1n1ury may result. 

Read and carefully observe the cautionary statements 
and all other information apoeanng on the labels of all 
herb1c1des used 

BAHIAGRASS SEEDHEAD AND 
VEGETATIVE SUPPRESSION 

When applred as directed m the md,cated noncrop areas 
(roadsides. airports. golf course roughs. and plant sites) 
this product will provide s1gn1ficant inh1b1bon of seed
head emergence and will suppress vegetative growth for 
a period of approximately 45 days with single applica
tions and approximately 120 days with sequential appli
cations. 

Apply Roundup herbicide l to 2 weeks after full greenup 
of bahiagrass or after the bah 1agrass has been mawed 
to a uniform height of 3 ta 4 inches. Applications must 
be made prior to seedhead emergence. Apply 6 fluid 
ounces per acre of th is product plus 0.5 tc 1 percent no~ 
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ionic surfactant by total spray YOlume in l O to 25 gallons 
of water per acre. . 

Sequential applications of this product plus 0.5 to I per
cent nonionic surfactant by total spray V-Olume may be 
made at approximately 45 day intervals to extend the 
period of seed head and vegetative growth suppress10~. 
for continued seedhead suppression. sequential appli
cations must be made prior to seedhead emergence. 
Apply no more than 2 sequential applicatio_ns per year. 
As a first sequential application, apply 4 fluid ounces of 
this product per acre plus nonionic surfactant. A second 
sequential application of 2 to 4 fluid ounces per acre 
plus nonionic surfactant may be made approximately 45 
days after the last application. 

A tank mixture of Roundup plus Oust may be applied 
only on raadsides for ~eedhead inhibition and vegetative 
suppression. Apply 6 fluid ounces per acre of this 
product plus 0.25 ounce per acre of Oust, plus 0.5 to 
l percent nonionic surfactant by total spray ~ume l to 
2 weeks following an initial spring mowing. When using 
Roundup plus Oust for suppression of bah1agrass. make 
only one application per year. 

CROPPING SYSTEMS 

See "General Information" and "Mixing, Additives and 
Application Instructions" sectlOllS of this label for essen
tial product performance information. 

See the followmg "'Cropping Systems" sections 104' 
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 
otherwrse specified on thrs label, repeat treatments must 
be made before !tie crop emerges in accordance with the 
instructions of this label. 

Except as otherwise specified rn a crop section of this 
label. the combined total of all treatments must not 
exceeo 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 other croppmg systems. except following spot treat
ment in forage grasses and legumes, do not harvest or 
feed treated crops for 8 weeks after application. Allow 
14 days following spot treatment or selectNe equipm~nt 
use before grazing domestic INeStock or harYestifli forage 
grasses and legumes. 

I When appjied as directed for "Croppin1 Systems", under 
the conditions described, this product controls annual 
and perennial weeds listed on this label, prior to the 
emergence of direct seeded crops or prior to transplantI ing of crops listed on this label. 

ALFALFA• 
ARTICHOKE. 

JERUSALEM 
ASPARAGUS• 
IARL£Y• 
8£ANS (AIQ 
BEETGIEENS 
BEETS (led, Suprt I BUClll(ffl 

KALE 
lINTILS 
LmtJCE 
LOGANBERRY 
MELONS••• 
MUSTARD GREENS 
OATS• 
OKRA 
OW.UEBEIRY 

BlUEBERRT 
BOYSENBERRY 
BROCCOLI 
CABBAGE 
CARROT 
CAULIROWER 
CELERY 
CHICORY 
CORN (Alli* 
COTION• 
CRANBERRY 
CUCUMBER••• 
CURRANT 
DEWBERRY 
EGGPUtw•• 
ELDERBERRY 
FORAGE GRASSES"' 
FORAGE LEGUMES* 
GARLIC*•• 
GOOSEBERRY 
GOURDS••• 
HORSERADISH 
HUCKLEBERRY 

ONION 
PEANUTS 
PEAS(Aln 
PEPPER••• 
PINEAPPLI•••• 
POTATO (Irish, Sweet) 
PUMPKIN• .. 
RADISH 
RASPBERRY (Black, Red) 
Rief•• 
RUTABAGA 
SORGHUM (Milot 
SOYBEANS• 
SPINACH 
SQUASH••• (Suiwmer, 

Wintert 
TOMATtLO••• 
TOMATOES•••t 
TURNIPS 
WATERMELON .. * 
WATERCRESS*** 
WHEAT* 

•spot treatments may be applied in these crops. 

**Oo 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. 

0000 not feed or graze treated pineapple forage fol
lowing application. 

t Use is restricted to direct seeded crops only. 

Spot Trutment (Only those crops with ..... can be spot 
treated.)-Applications in growrng crops must be made 
prior to heading of small Krains and m1lo, initial pod set 
10 soybeans. silking of corn, boll openin1 on cotton. 

For forage grasses and forage legumes see "Spot Treat
ment" in the "Pastures" section of "Cropping Systems" 
in this label. 

for dilut1011 and rates of application usmg boom or hand
held equipment see "Mixing.. Additives and Application 
Instructions" and "Weeds Controlled" sections of this 
label. 

NOTE: FOR FORAGE GRASSES AND FORAGE LEGUMES. 
NO MORE THAN ONE-TENTH OF ANY ACRE SHOULD BE 
TREATED AT ONE TIME. FOR AU OTHER CROPS, 00 NOT 
TREAT MORE THAN 10 PERCENT OF TliE TOTAL FIEW 
AREA TO BE HARVESTED. 

THE CROP RECEIVING SPRAY IN TREATED AREA WIU. 
BE KILLED. TAKE \ARE TO AVOID DRIFT OR SPRAY OUT
SIDE TARGET AREA FOR THE SAME REASON. 

Selective Equipiwent-This product may be applied 
through recirculatinK 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 rutabacas, 
fora1e grasses and forage legumes. including pasture 
sites and sorghum m1lo. 

See the "Select~ Equipment" part of the "Application 
Equipment and Ttthniques" section of this label for ill
formation on proper use and calibfation of this 
equipment. 

Allow at least the foUowin& time interfals between appli
cation and harvest 

Cotton, Soybeans . . . . . .. . . . . . . . . . . . ... 7 days 

Apples, Avocado. Cherry, Citrus. 
Grapes, Pear, 
Rutabaps ... . 

Stone f ruit . . . . 
Nut Crops . . . . . . . . 
Sorghum (milo)* . . . . . . . 

. . . . . . .. .. 14 days 
. . .17 days 

. 21 days 
40 days 

*Do not use roller applicato,s. Do not feed or graze 
treated m1lo fodder. Do not ensile 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 applications and instructions for con
trol of various annual and perennial weeds, see the 
"Weeds Controlled" section of th_1s label. 

Prior to Clop Emerpnce-Apply th is product pnor to 
crop emer1ence for the control of emerged labeled 
annual and perennial weeds. DO NOT APPLY WITHIN A 
WEEK BEFORE TliE FIRST SPEARS EMERGE. 

Spot Treatment-Apply this product immediately 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. Do not harvest within 5 days of treatment. 

Posttwvest-Apply this product after the last harvest 
and all spears have been removed. 11 spears are allowed 
to regrow. delay application until fems have developed. 
Delayed treatments should be applied as directed or 
shielded spray in order to aY01d COITtact of the spray with 
ferns. stems or spears. Direct contact of the spray with 
the aspara1us may result 1n serrous crop mjury. 

NOTE: Select and use recommended types of spray 
equipment for postemergence postharvest applica
tions. A directed spray is any application where the 
spray pattern 1s aligned ,n such a way as to avoid direct 
contact of the spray with the crop. A shielded spray ,s 
any application where a physical barrier is positioned 
and maintained between the spray and the crop to pre, 
vent contact of spray witfl the crop. 

BERRIES ANO SMAU FRUITS 

for cranberries, apply after fruit set and no later than 30 
days before harvest 

For other berries. apply as a preplant 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 sectron. 

See "General Information" and "Mixing. Additives and 
Application Instructions" sections of this label for essen
tial product performance information. 

See the "Selective Equipment" part of the "Application 
Equipmetrt and Techniques" section of this label for in
formation on recommended use and calibration of this 
equipment. 

FwWidlorolMl'WiperAppllabs-Mix 1 gallon of this 
product in 4 1allons of water to prepare a 20 percent 
solution. Apply the solution to emereed weeds. Apply 
after cran~ fruit set and no later than 30 days before 
hanest 

In severe infestations, reduce equipment ground speed 
to insure that adequate amounts of this product are 
wiped on the weeds. A second treatment in the opposrte 
direction may be beneficial. 



Do not _permit ·herbicide solution to contact desirable 
vegetation, including green shoots, canes, or foliage. 

FALLOW AND REDUCED 
TILLAGE SYSTEMS 

FOR AERIAL APPLICATION IN CALIFORNIA, REFER TO 
SUPPUMENTAL LABEL 

Use this product m fallow and reduced tillage systems 
for control of annual weeds pnorto emergence of crops 
listed in this label. Refer to the "Weeds Controlled" sec
tion of th is label for specific rates and instructions. This 
product may be applied using ground or aerial spray 
equipment. See the "Application Equipment and Tech
niques" section of th,s label for instructions. 

• • 
• 
• 
• 

TANK MIXTURES 
ROUNDUP® plus BANVEL 

plus NONIONIC SURFACTANT 

ROUNDUP plus 2,4-0 AMINE 
plus NONIONIC SURFACTANT 

ROUNDUP plus Gl!AH111 

plus NONIONIC SURFACTANT 

ROUNDUP plus GOAL 111 

plus NONIONIC SURFACTANT 

• • 
• 
• 
• 

DO NOT APPLY BANVEL, GLEAN. OR 2.4-DAMINETANK 
MIXTURES BY AIR IN CALIFORNIA. 

The additions of Banvel in a mixture with this product 
may provide short-term residual control of selected weed 
species. Some crop in Jury may occur if Banvel ,s applied 
within 45 days of planting. Refer to the Banvel and 2.4-0 
labels for cropping restrictmns and other use in

structions. 

The Roundup plus Glean plus nonionic surfactant tank 
mixture provides postemergence control and soil residual 
control ot labeled annual weeds m fallow and reduced 
tillage areas to be planteo only to wheat. 

Use h ton ounce of Glean with the recommended rates 
of Roundup and nonionic surfactant as instructed in the 
"Low-Volume Broadcast Application" section of tt11s label 
booklet. Refer to the Glean label for planting, cropping 
and other rest11ct1ons. Follow all precautronary state
ments on this and the Glean label. 

Roundup® plus Goal lank Mixtures 

This product alone or rn tank mixtures with Goal plus0.5 
to l percent nonionic surfactant by total spray volume 
will provide control of those weeds listed below. 

Make apphcabons when weeds are actively growing and 
at the recommended stages of growth. Avoid spraying 
when weeds are subJect to moisture stress. when dust 
1s on the fohage or when straw canopy covers the weeds. 

ROUNDUP® 12 oz/acre ROUNDUP 16 ot/acre 

Wheat 18"· Annual grasses at 
Barley 12" left plus: 

Bluegrass, 
annual 

Barnyardgrass 

Rye 

Ryegrass. 
6" annual 
6" Ch rd weed 

6" Groundsel 
Marestail 
Rocket. London 
Shepherdspu rse 
Crabgrass 
Johnsongrass. 

seedling 
Lam bsq uarters 

6" 
6" 

6" 
6" 
6" 
6" 

12" 

ROUNDUP 12 oz/acre 
+ 

GOAL** 2 to 4 OZ/acre 

Annual grasses above 
plus: 

Cheeseweed,common 3" 
Chickweed 3" 
Groundsel 3" 
Rocket. London 6" 
Shepherdspurse 6" 

Oats. wild 12" 
Pigweed, redroot 12" 
Mustards 12" 

ROUNDUP 16 OZ/acre 

+ 
GOAL .. 2 to 4 oz/acre 

Annual weeds abrm 
plus 

Cheeseweed, common 6" 
Groun dsel 6" 
Chickweed 12" 
Rocket. London 12" 
Shepherdspurse 12" 

•Maximum height or length in inches. 
.. Use the 11 igher rate when weeds approach maximum 

recommended height or stands are dense. 

These recommended tank mo:tures may be applied using 
ground or aerial spray equrpment. Refer to the "Weeds 
Controlled" section of th,s label for specific rates and 
i nstruct1ons. 

™G~n 1s a trademarl< of E. I. du Pont de Nemours and Company. 
™Goal rs a trademm of Hohm and Haas Company 

AID TO Tiu.AGE 

This product, wnen used in con1unct1on with preplant 
tillage practices. will provide control of downy brome. 
cheat. volunteer wheat. tansy mustard and foxtail. Apply 
8 fluid ounces of this product plus 0.5 to 1 percent non
ionic surfactant by total spray volume m 3 to l D gallons 
of water per acre. Make appl1cat1ons when weeds are ac
tively growing and before they are 6 inches m height. Ap
plication must be followed by conventional tillage 
practices no later than 15 days after treatment and be
fore regrowth occurs. Allow at least 1 day after applica
tion before tillage. Tank mixtures with residual 
herb1c1des may result m reduced performance. 

PASTURES 

Apply this product prior to planting forage grasses and 
legumes. 

Pasture or Hay Crop Renmti11n-When a pp Ired as a 
broadcast spray this product controls the annual and 
perennial weeds listed in this label prior to planting 
forage grasses or legumes. Remove domestic livestock 
before apphcat1on and wait 8 weeks after application 
before grazing or harvesting. 

Spot Treatment-When applied as a spot treatment as 
recommended, this product controls annual and peren
nial weeds listed 1n this label which are growmg in 

pastures, forage grasses and forage legumes composed 
of bah1agrass. bermudagrass, bluegrass. brome, fescue, 
orchardgrass. ryegrass, timothy, wheatgrass. alfalfa or 
clover. 

Wiper Application-When applied as directed this 
product controls or suppresses the weeds hsted under 
"Wiper Applicators" rn the "Selective Equipment" sec
tion of this label. For spat treatment and wiper applica
tion, apply rn areas where the movement of domestic 
livestock can be controlled. No more than one-tenth of 
any acre should be treated at one time. Further apphca
tions may be made m the same area at 30 day intemls. 
Remove domestic livestock before application and wait 
14 days after application before grazing livestod or 
harvesting. 

SUGARCANE 

When applied as directed for "Cropprng Systems", under 
the condition described, this product controls those 
emer~ annual and perennial weeds listed on this label 
growing in Of around sugarcane or rn fields to be planted 
to sugarcane. This product 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 m or around 
ditches, canals or ponds containing water to be used 
for 1mgation. 

Broadcast Treatment-Apply this product m 10 to 40 
gallons oi water per acre on emerged weeds growing in 
fields to be planted -to sugarcane. 

For specific rates of apphcatron and rnstructions for con
trol of various annual and perennial weeds. see the 
"Weeds Controlled" section of this label. 

For removal of last stubble or ratoon cane, apply 4 to 5 
quarts of th is product m l O to 40 gallons of water per 
acre to new growth having at least 7 or more new leaves. 
Allow 7 or more days after a pphcatlon before t1 II age. 

Spot Treatment in or Around Sugarcane Fields-For 
dilution and rates of appl1catron using hand-held equip
ment. see "M1x1ng, Add1t1ves and Appl,catron lnstruc· 
t1ons'' and "Weeds Controlled" sections of th,s label. 

For control of volunteer or diseased sugarca~e. ma~e a 
1 percent solution of this product m water and spray to 
wet the foliage of vegetation to be controlled. 

NOTE: When spraying volunteer or diseased sugarcane, 
the plants should have at least 7 new leaves. 

Avoid spray contact with healthy cane plants since severe 
damage or destructrnn may result. 

Do not feed or graze treated sugarcane forage following 
appl1cat1on. 

• MINIMUM TILLAGE SYSTEMS • 
Tank Mixtures 

CORN AND SOYBEANS 

When apphed as recommended under the conditions 
described. these tank mixtures control many emerged 
weeds. and give preemergence control of many annual 
weeds when corn or soybeans will be planted directly into 
a cover crop, established sod, or m previous crop 
residues. 

Reier to specific product labels for crop rotation restric
tions and cautionary statements of all products used in 
these tank maxtu res. For m 1xing instructions. see the 
"M1xmg, Add1t1ves and Appilcat1on tnstruct.1ons" section 
of th 1s label. 

CORN 
a ROUNDUP® plus 1.ASSO® 

• ROUNDUP plus LASSO plus ATRAZINE 

• ROUNDUP plus lASSO plus BLA0EX111 

a ROUNDUP plus LASSO plus SIMAZINE 

• ROUNDUP plas ATRAZINE plus SIMAZINE 

SOYBEANS 

• • • • • 
• ROUNDUP® plus LASSO® a 
• ROUNDUP plus LASSO plus LINURON a 
• ROUNDUP plus LASSO plus U:XONE111 • 

a ROUNDUP plus LASSO plus SENa>Rra • 
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Apply these tank mixtures in l O to 40 gallons of water 
per acre after planting or during planting in such manner 
that the planter does not disturb the treated soil. Do not 
apply these mixtures after crop emergence. 

REDUCED CONTROL MAY RESULT IF THIS PRODUCT IS 
USED IN TANK MIX.TURES CONTAINING FLUID 
FERTILIZERS. 

CONTROL OF EMERGED WEEDS 

Annual Weeds-Apply to actively growmg grasses and 
broadleal weeds. Use l quart of Roundup herb1c1de per 
acre in these tank mixtures 11 weeds are less than 6 
inches tall. lf weeds are over 6 inches tall, apply 1.5 
Quarts of this product per acre. For emerged annual 
weeds controlled. seethe "Weeds Controlled'' section of 
this label. 

Perennial Weeds-At normal apphcatmn rates in mini
mum tillage systems, perennial weeds may not be at the 
proper stage of growth for control. See the ''General 
Information" section of this label for the proper stage 
of growth tor perenn 1al weeds. 

Use of 2 to 4 quarts of Roundup herb1c 1de per acre in 

these tank mixtures. under these conditions provides too 
kill and reduces compet1t1on from many emerged peren· 
n1al grass and broadleaf weeds. For emerged perennial 
weeds control led. see the "Weeds Controlled" section of 
this label. 

To obtain the desired stage of growth, 1t may be neces
sary to apply Roundup herbicide alone 1n the late 
summer or fail and then follow with a label-approved. 
seedling weed control program at planting. 

NOTE: Nhen using these tank mixtures. do not exceed 
4 quarts ot Roundup herb1c1de per acre. 

USE OF THESE TANK MIXTURES FOR BERMUDAGRASS 
OR JOHNSONGRASS CONTROL IN MINIMUM TILLAGE 
SYSTEMS IS NOT RECOMMENDED. For bermudagrass 
control. follow the instructions under "Control of Peren
nial Weeds'' sectmn of this label and then use a label
approved. seedling weed-<:ontrol program ma minimum 
tillage or con~entional tillage system. For Johnsongrass 
control, follow the instructions under "Control of Peren· 
nial Weeds" section of the label. and then use a label
approved seedling weed-<:ontrol program with conven
tional tillage. 

The followmg are labeled ranges for the recommended 
preemergence herbicides: 

PRODUCT 

Lasso 
Atrazine 4l 
Atrazme 80WP 
Atraz1ne 90Df 
Bladex 4l 
Bladex 80WP 
Simazine 4L 
Simazine 80WP 
Linuron 4L 
Lmuron SOWP 
Lexone 4l or 

Sencor 4F 
Lexone or 

Sencor 50 WP 
Lexone or 

Sencor 75DF 

RATES/ACRE 

(QUARTS) (POUNDS) 

2 to 4 
l to 2 

• 
• 

1 to 2.2 
• 
to 2.2 
• 

0.5 to LS 
• 

0.25 to 0.75 

• 

• 

• 
• 

1.25 to 2.3 
l.l to 2 

• 
1.25 to 2.75 

• 
1.25 to 2.75 

• 
to 3 

• 

0.5 to 1.55 

0.33 to 1 

Read and carefully obser..e the label claims, cautionary 
statements, rates and all other information on the labels 
of alt products. Use according 1(1 the most restrictive label 
directions for each product in the mixture. 

~ Lasso 1s a registered trademark of MoManto Company. 

™Blade,: and ™wone art! trademark$ of E. I. du Pont de Nemours 
and CIJmpany. 

™Stncor 1s a trademark of the parent com~ny of Farbenfabr1ken 
Sayer GmbH. LeY!!rkusen. 

PREHARVEST APPLICATIONS 

When applied as directed under the conditions 
described. this product controls annual and perennial 
weeds listed on thtS label prior to the harvest of COTION. 

Weed Control-For specific rates of application and 
instructions for control of various annual and perennial 
weeds. see the "Weeds Controlled" section of this label. 

Broadcast Applications-Th is product may be applied 
using either aerial or ground spray eQu1pment For ground 
applications with broadcast eQu1pment. apply this 
product m 10 to 40 gallons of water per acre. For aenal 
applicatmns. apply this product 1n 3 to 15 gallons of 
water per acre. 

To control Johnsongrass using multiple nozzle-directed 
spray equipment. apply I quart of this product plus 0.5 
to l percent nonionic surfactant ~y total spray volume 
m 10 to 20 gallons of water per acre. Ensure complete 
coverage. 

For partial control of field bindweed, apply one quart of 
this product plus 0.5 to l percent nonionic surfactant 
by total spray volume in 3 to 40 gallons of water per acre. 
Apply when bindweed is actively growing and 12 mches 
or greater in length. Reduced performance may result 11 
bindweed is under· drought stress. 

Tank Mixtures 
Roundup® plus Def,. 6 

Roundup plus Folu111 

When applied as recommended under the conditions 
descnbed, these tank mixtures control annual and peren
nial weeds listed on this label prior to ttie harvest of 
cotton. For application guidelines, precautions and 
defoliant rates, refer to the supplemental label for cotton 
harvest aid. 

Timiril of Application-Apply this l)l'oduct or these tank 
mixtures for preharvest weed control after 60 percent of 
the cotton bolls have opened. 

NOTE: DO NOT APPLY TO CROPS GROWN FOR SEED. 
Allow a minimum of 7 days between application and 
harvest. 

Do not feed or graze treated cottonseed forage or hay 
following prehanest applications. 

™Del ,s a trademark of Mobay Chemical Corporation. 
™Folex 1s a lrldernark of Rhone-Poulenc, IRC. 

TREE AND VINE CROPS 

This product is recommended for wNd amtrol in estab
lished groves. vineyards, or orchards, or for site prepara
tion prior to transplanting crops listed in this section. 
Applications may be made with boom equipm~nt. CDA, 
shielded sprayers, hand-held and high-volume wands. 
lances, or orchard guns. or with wiper applicator equip
ment, except as directed in this section. See the "Appli· 
cation Equipment and Techniques" section of this label 
for specific information an use of equipment. 

When applying Roundup alone, refer to the "Weeds 
Controlled" section fol' 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
gram using residual herbicides or use repeated appl ica
tions of this product Do not apply more than 10.6 quarts 
of this product per acre per year. 

EXTREME CARE MUST BE EXERCISED TO AVOID CON· 
TACT OF HERBICIDE SOLUTION, 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 SERIOUS 
CROP DAMAGE. 

AVOID PAINTING OUT STUMPS WITH THIS PRODUCT AS 
INJURY RESULTING FROM ROOT GRAFTING MAY OC
CUR IN ADJACENT TREES. 

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. 

Far specific rates of applications and instructions. see 
the "Weeds Controlled" section of this label. 

• TANK MIXTURES • 
TREE ANO VINE CROPS 

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. The 
following residual herbicides will provide preemergence 
control of those weeds listed in the individual product 
labels. 

• ROUNDUP® plus GO.Al 111 1.6E • • ROUNDUP plus KARMEi™ WP • • ROUNDUP plus KROVARlll I • • ROUNDUP plus KROVAR111 II • • ROUNDUP pkls SIMAZINE, • CAUBER111 90 

• ROUNDUP plus SIMAZINE 4L • • ROUNDUP plus SIMAZINE !OW • • ROUNDUP plus SOLICAM111 SOWi' • • ROUNDUP plus SURFLAN111 AS • • ROUNDUP plus SURFlAN 75W • • ROUNDUP' plus SIMAZINE • (BOW, o, 41.., or CALIBER 90) 
plus SURA.AN 1AS or 75W) 

• ROUNDUP plus GOAL (1.6E) • plus SURRAN 1AS or 75W) 

• ROUNDUP plus GOAL (1.&E) • 
plus S!MAZINE 

(BOW, or a, or CALIBER 90)• 

• ROUNDUP plus GOAL (1.6£) • plm SURFlAII (AS or 75W) 
plus simazina (BOW, 41.., 

or Caliber 901 
*See the Roundup plus Goal plus simazine tank mixture 

section below for specific use instructions. 

When tank-mixing with residual hl!fbicides, add an 
agriculturally approved nonionic surfactant 



Do not apply these tank mixtures m Puerto Rico. 

CONTROL OF EMERGED WEEDS 
Annual Weeds-Apply 1 quart per acre of this product 
in these tank mixtures, when weeds are less than 12 
mches tall. For weeds greater than 12 inches tall, apply 
l.5 quarts per acre. 

Perennial Weeds-For partial control of perennial weeds 
usmg these tank mixtures, apply 2 to 5 quarts per acre 
of this product. Follow the recommendations m the 
"Weeds Controlled" section of this label for stage of 
growth and rate of application for specific perennial 
weeds. 

PREEMERGENCE WEED CONTROL 

The following are the labeled rates for the recommen· 
ded residual herbicides· 

PRODUCT 

Goal l.6E 
Karmex WP 
Krovar I 
Krovar II 
Srmazine, Caliber 90 
S:mazine. 80W 
S1mazme 4L 
Sohcam 80WP 
Surflan AS 
Surflan 75W 

RATE/ACRE 

1.25 to 5 qts. 
2 to 8 lbs. 
2 to 8 lbs. 
2 to 8 lbs. 
1.1 to 10.6 lbs. 
l ~. to 12 lbs 
2 to 9.6 qts. 
217 to 5 lbs. 
2 to 4 qts. 
2~ to 516 lbs 

NOTE: These residual herbicides may provide post. 
emer(tflte activity on certain annual weed species. 

Refer to the indiridual product labels for specific 
crops. rates, geographical restrictions and precaution· 
ary statements. 

Read and carefully obseive the label claims. cautionary 
statements. rates and all other mformat,on on the labels 
of all products. 

For specific rates of application and instructions see the 
"Weeds Cont1olled •· section of th 1s label. 

• ROUNDUP® Plus GOAL • 
Roundup alone and Roundup plus Goal tank mixtures 
w11! control or StJppress annual weeds ltsted below 

Appl)' the recommended rates of Roundup or Roundup 
plus Goal tank m1xtu res plus 0.5 to I percent nonionic 
surfactant by spray volume in 3 to 10 gallons ot water 
per acre. Apply when weeds are actively growing and less 
than 6 inches m height. If weeds are under drought 
stress. irrigate prior to apphcat,on 

RECOMMENDED RATES AND WEEDS CONTROll£0 

C "" Control S • Sup press,on 

Roundup rate Roundup + Goal 
(fl oz/ acre) (fl oz/ acre) WEEDS 

SPECIES 8 12 16 16 + 4 to 16 
Bluearass. 

annual 
C C C C 

Barley 
Cheeseweed, 

C 
s 

common(3") 
Rocket, London S 
Shepherdspurse S 
Chickweed S 
Fleabane, S 

flaxleaf 
Red Maids s 

C 
s 

s 
s 
C 
C 

C 

C 
s 

C 
C 
C 
C 

C 

C 
C 

C 
C 
C 
C 

C 

16 + 4 to 16 

Barnyardgrass S C C C 
Cheeseweed. S S S C 

common (3-6") 
Crabgrass S S C C 
Groundsel. S S C C 

common 
J unglence S S C C 
lambsquarters S S C C 
Marestail S S C C 
P1gweed, S S C C 

redroot 
Ryegrass. S S C C 

common 
Sowth 1stle, S S C C 

annual 
Purslane, S S C C 

common 
Nettle. S S C C 

stmgmg 
Filaree S S S S 

• ROUNDUP® plus GOAL plus SIMAZINE • 
(California only) 

Roundup may be tank-mixed with Goal plus s1mazme for 
broad·spectru m postemergence and preemergence con
trol Refer to the following table for approved crops and 
rate ranges for each product m tt11s tank mix. Refer to 
the 1nd1vidual product labels for weeds co~trolted. 
geographical restrictions. precautionary statements and 
spec, fie use rates. 

RATE RANGES* 

GOAL SIMAZINE 

CROP 
ROUNDUP~ 
(quarts) 

+ l.6E + BOW0 

(quarts) (pounds) 

G1apes 
Almond 

I to 1.5 
I to 1.5 

1.25 to 5 2.5 to 5 
1.25 to 5 1.25 to 2.5 

Use equivalent rate of Caltber 90 or s1mazme 4L. 

• Rate dependent on weeds present. 

.. Rate dependent on soil type and weeds present. 

ROUNDUP® plus GOAL plus SIMAZlNE/SURFLAN 

This product plus Goal. applied alone or as a three-way 
or four·way with s1mazme and/ or Surflan, will provide 
postemergence control of those weeds listed below when 
applied as recommended. 

Refer to indmdual product labels for preemergence 
rates. weeds controlled, precautionary statements and 
other important information. 

Apply these tank mixtures m 3 to 40 gallons of water. 
Add 0.5 to 1 percent non1on1c surfactant by total spray 
volume to the spray solution. 

Weed Species 

Barley, 
wild 

Blueerass. 
annual 

Cheeseweed, 
common 

Chickweed, 
common 

WEEDS CONTROLLED 

Maximum 
Hei&ht 

(inches) 

4 

4 

4 

4 

Roundup® + Goal 
(quarts/acre) 

0.5 to l + 0.5 to 5 

0.5 to l + 0.5 to 5 

0.5 to 1 + 0.5 to 5 

0.5 to l + 0.5 to 5 

Flaxleaf, 
flea bane 

Groundsel, 
common 

Marestail 
Pmeappleweed 
Rocket. London 
Shepherdspurse 
Sowsthistle, 

4 

4 

4 
4 
4 
4 
4 

annual 
Cheeseweed.common 12 
Nettle, 12 
stingine 

Filaree 12 

0.5 to l + 0.5 to 5 

0. 5 to 1 + 0.5 to 5 

0.5 to l + 0.5 to 5 
0.5 to l + 0.5 to 5 
0.5 to 1 + 0.5 to 5 
0.5 to l + 0.5 to 5 
0.5 to l + 0.5 to 5 

I to 1.5 + I to 5 
l to l. 5 + l to 5 

l to 1.5 + I to 5 

™Goal 1s a trademark of Rohm and Hus Company 
111Sohum 1s a trademark of S,ncloz, Inc. 

• PERENNIAL GRASS SUPPRESSION 
ORCHARD FLOORS • 

wtlen applied as directed this product wiU suppress 
vegetative growth as indicated below. 

Bahiagrass 

This product will provide significant inh1b1t1on of seed
head emergence and will suppress vegetative growth for 
a period of approximately 45 days with a single appli
cation and approximately 120 days with sequential 
apphcat1ons. Apply this product l to 2 weeks atter full 
green-up or after mowing to a umform height of 3 to 4 
inches. Apphcat1ons must be made pnor to seedhead 
emergence. Apply 6 fluid ounces of this product plus 0.5 
to l percent nomon1c surfactant by total spray volume 
1n 10 to 25 gallons of water per acre. 

Sequential applications of this product plus nonionic sur
factant may be made at approximately 45-day intervals 
to extend the penod of seed head and vegetative growth 
suppression. FOf continued seedhead suppression, 
sequential applications must be made pnor to seedhead 
emergence. Apply no more than 2 seQuential appl1ca
t1ons per years. As a first sequential apphcat1on, apply 
4 fluid ounces of this product plus nonionic surfactant. 
A second sequent,al application of 2 to 4 fluid ounces 
may be made approximately 45 days after the last 
apphcat,on. 

BermudaJrass 

For burndown. apply l to 2 quarts of this product plus 
0.5 to I percent nonionic surfactant by total spray 
volume in 3 ta 20 gallons of water per acre. Use l quart 
of this product m 3 to 20 gallons of water per acre east 
of the Rocky Mountains. Use I to 2 Quarts of this product 
m J to l O gallons of water per acre west of the Rocky 
Mountains. Use this treatment only 1f reduction of the 
bermudaJirass stand can be tolerated. When burndown 
1s required prior to harvest, allow at least 21 days to 
ensure sufficient time for burndown to occur. 

Sappression only (east of the Rocky Mountiinsj-Apply 
6 to 16 fluid ounces plus0.5 to l percent nonionic sur· 
tactant by total spray volume in 3 to 20 gallons of water 
per acre no sooner than 1 to 2 weeks after full green-up. 
Mowing prior to application may occur provided a mini
mum height of 3 inches is maintained. Rates of 6 to 10 
fluid ounces plus nonionic surfactant should be used in 
shaded conditions or where a lesser degree of suppres
sion 1s desired. Sequential apphcat,ons may be made 
when re1rowth occurs and bermuda1rass injury and 
stand reduction can be tolerated. 
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S£.ppression only (west of the Rocky Mountainsj-Apply 
16 fluid ounces of this product plus 0.5 to l percent non
ionic surfactant by total spray volume in 3 to IO gallons 
of water per acre up to 6 inches in height and no soon
er than l to 2 weeils after full green-up. Mowing prior 
to application may occur provided a minimum height of 
3 inches is maintained. Sequential applications may be 
made when regrowth occurs and bermudagrass injury 
and stand reduction can be tolerated. 

Cooi Season Grass Cavers 

For su ppress1on of tall fescue, fine fescue. orchardgrass 
and quackgrass. apply 8 fluid ouoces of th 1s product plus 
0.5 to 1 percent nomomc surfactant by total spray 
volume in 10 to 20 gallons of water per acre. For best 
suppression. add ammonium sulfate to the spray solu
tion at a rare of 2 percent by weight or 17 pounds per 
100 gallons of spray solution. 

For suppression of Kentucky bluegrass covers. apply 6 
fluid ounces of this product plus nonionic surfactant Do 
not add ammonium sulfate. 

For best results, mow cool-season grass covers m the 
spring to even their height and apply the recommend
ed rate of this product 3 to 4 days after mowing. Avoid 
treating cool season grass covers under poor growing con
ditions. such as drought stress (dnp 1mgahon), disease 
or insect damage. 

LOW VOLUME APPLICATION 
(FLORIDA ANO TEXAS) 

For burn down or control of fisted perennial weeds. apply 
the recommenoed rates of this product plus 0.5 to l per
cent nonionic surfactant by total spray volume 1n 3 to 20 
gallons of water per acre. Where weed foliage 1s dense. 
use l O to 20 gal Ions 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 label. If perennial weeds are mowed, allow 
weeds to regrow to the recommended stage of growth. 
S = Su c press,on B = Burndawn 
PC : Partial control C = Control 
WEED ROUNDUP RATE PER ACRE 
SPECIES l qt 2 qts 3 qts 5 qts 

Bermudagrass B • PC C 
Guineagrass 

Texas and Ronda Ridge B C C C 
Flonda Flatwoods • B C C 

Paragrass B C C C 
Tarpedograss s • PC C 

TREE CROPS 

Citrus"': citron. grapefruit, kumquat, lemon, lime, orange, 
tangelo, tangerrne. 

Nuts"*: almond. filbert. macadam1a, pecan, p1stach10, 
walnut. 

Pome Fruit•: apple. pear. 

Stone Fruit'".,.: apricots. cherries. nectarines, olives, 
peaches. plums/prunes. 

For cherries. any application equipment listed in this sec
tion may be used in all states. 

For citron and olives. apply as a directed spray only. 

Any application equipment listed in this section may be 
used in apricots. nectarines, peaches. and plums/prunes 
growing 1n Anzona. Califorma. Colorado, Idaho, Kansas. 
Kentucky, New Jersey, North Dakata. Oklahoma. Oregon, 
Texas. Utah. and Washington. except for peaches grown 
in the states specified in the following paragraph. In all 
other states use wiper eq u1pment only. 

For PEACHES grown in Alabama, Arkansas, Honda. 
Georgia. lou1s1ana. Miss1ss1pp1, North Carolina, South 
Carolina. and Tennessee only, apply with a shielded boom 
sprayer or shielded wiper applicator which prevents any 
contact of th 1s product with the foliage or bark of trees. 
Apply no later than 90 days after first bloom. Appl 1ca
tions made after this.time may result m severe damage. 

Remove suckers and low hanging limbs at least 10 days 
pnor to application. Avoid applications near trees with 
recent pruning wounds or other mechanical mJury. Apply 
only near trees which have been planted in the orchard 
for 2 or more years.. EXTREME CARE MUST BE TAKEN ffi 
ENSURE NO PART OF THE PEACH TREE IS CONTACTED. 

Tropi~I Fruit acerola. avocado'". banana (plantams), 
coffee'"~~ figs~ guava. mango~ papaya, tea. Allow 
minimum of ! day between last application and har
vest of guava and papaya. In coffee and banana. de
lay applications 3 months after transplanting to allow 
the new coffee or banana plant to become established. 

NOTE: 

*Allow a mm1mum of 14 days between last appli
cation and harvest. 

.. Allow a minimum ot 21 days between last appli
cation and harvest of these crops. 

"*"Allow a minimum of 17 days between last appli
cation and harvest. 

'"***Allow a minimum of 28 days between last appli
cation and harvest. 

VINE CROPS 

Kiwi Fruit* 

Grapes:• Any variety of table, wine, or raisin grape may be 
treated with any equipment listed in this section. 

In the northeast and Great lakes regions. applications 
must be made prior to the end of bloom stage of grapes 
to avoid inJury. 

*Applications should not be made when green shoots, 
canes. or foliage are m the spray zone. 

*Allow a minimum of 14 days between last application 
and harvest. 

CALIFORNIA 

Roundup® herbicide has been approved by the U.S. 
Environmental Protectmn Agency for the uses. crops and 
sites listed in this label and by California under label 
designation 1988-1. Approval of the items listed below 
1s pending under the State of California registration 
requ 1rements. With the exception of these items. th,s 
booklet contains the material approved by California 1n 
label 1988-1. 

These use conditrnns. crops and sites may not be rreated 
with this product in California until apprO\lal 1s received: 

• Aerial application of Roundup plus Oust at the rate 
of 5 to 15 gallons of spray solution per acre for com fer 
release. 

• Prior to planting or transplanting of strawberries. 

EPA Reg. No. 524-308-AA 

897 !0-004.80/ CG 

This product has been approved for u~ in California 
u.cept as stated otherwise on page 118. 

ln case of an emergency involving this product 
Call Collect, day or night. (314) 694-4000. 

@ MONSANffi COMPANY 1988 

MONSANTO COMPANY 
AGRICULTURAL PRODUCTS 
ST. LOUIS, MISSOURI 63167 U.S.A. 
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SEPTEMBER 1988 

ACTIVE INGREDIENT: 
lsopropylamrne salt of lmazapyr (2-[4,5-dihydro-4-methyl-4-
(1-methylethyl)-5-oxo-1 H-imidazol-2-yl)-3-pyridinecar'boxylic 
acid)* . .............. . . .. .. .. .... .. . ... . ... ... ..... 27.6o/o 
INERT INGREDIENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72.4% 
TOTAL ........ . ...... : ........................ . .. 100.0°/o 

• Equivalent to 22.6% 2-[4 .5-dihydro-4-methyl-4-( 1-methylethyl)-5-oxo-1 H
imidazol-2-yl]-3-pyridinecarooxylic acid or 2 pounds acid per gallon. 

EPA Reg. No. 241·273 

KEEP OUT OF REACH OF CHILDREN 
CAUTION! ,~·~ 

(2: 0~\~ }s;D '0 

,~@,c:..~IJ 
~ \j c.:-- See next page for Additional Precautionary Statements 

PRECAUCION 
PRECAUCION AL USUARIO: 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, 
caU collect, day or night, Area Code 201·835-3100. 

•Registered Trademark of Amencan Cyanamid Company 

045 
9/88 



PRECAUTIONARY STATEMENTS 
HAZARDS TO HUMANS 

CAUTION! 
Avoid contact with skin, eyes or clothing. Avoid breathing 
spray mist. Wash thoroughly with soap and water after han
dling. Remove contaminated clothing and wash before reuse. 

FIRST AID 
IF ON SKIN: Wash with plenty of soap and water. 
IF IN EYES: Flush with plenty of water. Get medical attention 
if irritation persists. 

PHYSICAL AND CHEMICAL HAZARDS 
Spray solutions 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 
or spray tanks. · 

ENVIRONMENTAL HAZARDS 
DO NOT apply directly to water or wetlands. 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 locations where the chemical 
may be washed or moved into contact with their roots. DO 
NOT use on lawns, walks. driveways. tennis courts, or similar 
areas. DO NOT side trim 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
oughly flushing with water. 

GENERAL INFORMATION 
ARSENAL herbicide is an aqueous solution to be mixed in 
water and applied as a spray tor 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
larly 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 residual control of most weed species following a 
postemergence application. 
ARSENAL is readily absorbed through foliage and roots and 
is translocated rapidly throughout the plant. with accumula
tion in the meristematic regions. Treated plants 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 reflect 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 
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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 values 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 installations, fence rows, storage areas, non
irrigat\on ditch banks, and other similar areas. ARSENAL is 
recommended for the establishment and maintenance of 
wildlife openings. ARSENAL may also be used fpr the re
lease of improved bermudagrass (see specific labeling). 

STORAGE AND DISPOSAL 
PROHIBITIONS: DO NOT store below 10°F. DO NOT 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· 
lion, or, if allowed 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 rights-of-way and other non-cropland industrial 
sites. The application of ARSENAL on established Common 
and Coastal Bermudagrass provides control of labeled 
broadleaf and grass weeds. Competition from these weeds is 
eliminated, releasing the bermudagrass. Treatment of 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 
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fluid oz. per acre when the bermudagrass is still dormant and 
has not initiated new growth. 
SPRING-UP TO 25% GREEN-UP: Apply ARSENAL at 6 to 
8 fluid 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 parvmorus) 
Carolina geranium (Geranium carolinianum) 
Fescue (Festuca spp.J 
Foxtail (Setaria spp.J 
Little barley (Hordeum pusillum) 
Seedling Johnsongrass (Sorghum halepense) 
Wild carrot (Daucus carota) 
White clover (Trifolium repens) 
Yellow woodsorrel (Oxalis stricta) 
1. DO NOT APPLY lo bermudagrass during rts first growing season. 
2. DO NOT APPLY lo berm~agrass that is under stress from drought, 

disease, insects, or other causes. 
3. Temporary yellowing or bermudagrass may occur when treatment is made 

after growth commences. 
4. DO NOT add a surfactant. 

APPLICATION EQUIPMENT ANO TECHNIQUES 
ARSENAL herbicide may be applied with the following ap· 
plication equipment: 
Aerial-fixed wing and helicopter. 
Boom-conventional boom mounted, manifold mounted, and 
off-center nozzles. 
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 
Uniformly 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, THAU-VALVE boom or raindrop nozzles, must be 
used. Applications should 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: DO 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 application equipment, including landing gear, immedi
ately after 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 gal
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 pattern. · 
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 
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Thoroughly mix a 1h 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 SOWTION RATE GUIDE" below. 

PERCENT SOWTION RATE GUIDE 

ARSENAL RATE PERCENT SOWTION 
PER ACRE 10 MIX 

1-3 pints 112% 
3--4 pints 3/,% 
4-6 Dints 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) 
SOWTION 
VOWME 11z% 3/4% 1% 

1 gallon :VJ fl. oz. , fl. oz. 111.i fl. oz. 

5 gallons 31/3 fl. oz. 5 fl. oz. 61/2 fl. oz. 

10 gallons 6% fl. oz. 10 fl. oz. 13 fl. oz. 
25 gallons 1 pint 11h 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 af:er 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 c;lesired, 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 label and mix according to the table below. 

SPRAY SOLUTION MIXING GUIDE 

SPRAY PINTS ARSENAL TO MIX 

VOLUME PER 100 GALLONS WATER 

(GAL/ACREI 3 PTS/ACRE 4 PTSIACRE 5 PTSIACRE 6 PTSIACRE 
50 6 8 10 12 

100 3 4 5 6 
150 2 23/-4 31/4 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 

has been prepared according to good construction practices. 

I 
I 

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 

If rhizomes, stolons, tubers -or other vegetative plant parts are 
present in the site, they should be removed by scalping with a I 
grader blade to a depth sufficient to insure their complete 
removal. 

Application Directions: I 
Applications should be made to the soil surface only when For Herbicide Activation: 
final grade is established. Do not move soil following AASE- On Moist Subsoils: Apply ARSENAL after final grading and 
NAL application. immediately before laying asphalt or liner surface. Apply uni-
Uniformly apply ARSENAL to the area to be surfaced, includ- form!~, using at least 100 gallons of watE:r per acre. . I 
ing the shoulder areas at a rate of 6 pts. per acre. lf Moisture Is N.o! Pres~nt:. Incorporation of ARS~NAL 1s 
Apply ARSENAL in sufficient water (at least 100 gal. per need~ for herb!c1de act1vat1on._ ARS_ENAL ca~ be mcorpo-
acre) to insure thorough wetting of the soil surface. Ad9 rate~ into t~e soil t? ~ d~pth of~ to 6 1~ches usm~ a rot~1Uer 
the recommended amount of ARSENAL to clean water in the ?r disc. R~mfall or 1rngat1on of 1 mch ~di also provide um~rm I 
spray tank during the filling operation. Agitate before incorporation. Do not allow treated soil to wash or move 1nt9 
spraying. untreated areas. 

IMPORTANT I 
~ing should follow ARSENAL applica~ions as soon as pos- where landscape plantings could be anticipated. 
s1ble. DO NOT apply where the chemical may contact the Injury or death of desirable ptants may result if this product is 
roots of desirable trees or other plants. applied where roots are present or where they may extend . 
The product is not recommended for use under pavement on into the treated area. Roots of trees and shrubs may extend a I 
residential properties such as driveways or parking lots, nor is considerable distance beyond the branch extremities or so 
it recommended for use in recreational areas such as under called drip line. 
bike or jogging paths, golf cart paths, or tennis courts, or 

WEEDS CONTROLLED I 
ARSENAL herbicide will provide postemergence control with accordance with the recommendation on this label and the 
residual control of the following target vegetation species at leaflet label. 
the rates listed. ARSENAL herbicide should be used only in 

GRASSES 
---------------------------------------------

Annual bluegrass (Poa annua) 
Broadleaf signalgrass (Brachiaria platphylla) 
Canada bluegrass (Poa compressa) 
Downy brome (Bromus tectorum) 
Fescue (Festuca spp.) 
Foxtail (Setaria spp.) 
Italian ryegrass (Lolium multifforum) 
Johnsongrass (Sorghum ha/epense) 
Kentucky bluegrass (Poa pratensis) 
Lovegrass (Eragrostis spp.) 

Apply 2-3 pints per acre* 

Orchardgrass (Dactylis g/omerata) 
Paragrass (Brachiaria mutica) 
Quackgrass (Agropyron repens) 
Saltgrass (Distichlis stricta) 
Sandbur (Cenchrus spp.) 
Smooth brome (Bromus inermis) 
Vaseygrass (Paspalum urvillei) 
Wild oats (Avena tarua) 
Witchgrass (Panicum capillare) 

I 
I 
I 
I 

Apply 3-4 pints per acre· I -----------
Beardgrass (Andropogon spp.) 
Cheat (Bromus secalinus) 
Crabgrass (Digitaria spp.J 

Prairie threeawn (Aristida oligantha) 

Fall panicum (Panicum dichotomiflorum) 
Goosegrass (Eleusine indica) 

Reed canary grass (Phalaris arundinacea) 
Torpedograss (Panicum repens) 
Wild barley (Hordeum spp.J I 

~w~~~ I -----------
Bahiagrass (Paspalum notatum) 
Bermudagrass (Cynodon dactylon) 
Big bluestem ( Andropogon geradi) 
Cattail (Typha spp.) 
Dallisgrass (Paspalum diJatatum) 
Feathertop (Pennisetum villosum) 

Guinea grass (Panicum maximum) 
Phragmites (Phragmites australis) 
Prairie cordgrass (Spartina pectinata) 
Sand dropseed (Sporobolus cryptandrus) 
Timothy (Phfeum pratense) 
Wirestem muhly (Muhlenbergia trondosa) 

I 
BROADLEAF WEEDS I 

-----------
App I y 2-3 pints per acre· 
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I 
Burdock (Arctium spp.J 
Camphorweed (Heterotheca subaxillaris) 
Carpetweed (Mullugo venicillata) 
Carolina geranium (Geranium carolinianum) 
Clowr (Trifolium spp.J 

I Common chickweed (Ste/laria media) 
Common ragweed (Ambrosia anemisldolia) 
Dandelion (Taraxacum officinale) 

I 
Dogfennel (Eupatorium capillifo/ium) 
Filaree (&odium spp.) 
Fleabane (Erigeron spp.J 
Hoary vervain (Verbena stricta) 

I 
Horseweed (Conyza canadensis) 
Indian mustard (Brassica juncea) 
Kochia (Kochia scoparia) 
Lambsquarters (Chenopodium album) 

I 
Lespedeza (Lespedeza spp.J 
Miners lettuce (Mantia perfoliata) 
Mullein (Verbascum spp.J 

Nettleleaf goosefoot (Chenopodium murate) 
Oxeye daisy (Chrysanthemum /eucanthemum) 
Pepperweed (Lepidium spp.J 
Pigweed (Amaranthus spp.) 
Plantain (Plantago spp.) 
Russian thistle (Salsa/a kali) 
Smartweed (Polygonum spp.J 
Sorrell (Rumex spp.J 
Sunflower (Helianthus spp.J 
Sweet clcrver (Melilotus spp.J 
Tansymustard (Descurainia pinnata) 
Western ragweed (Ambrosia psilostachya) 
Wild carrot (Daucus carota) 
Wild lettuce (Lactuca spp.J 
Wild parsnip (Pastinaca sativa) 
Wild turnip (Brassica campestris) 
Wollyleaf bursage (Ambrosia grayi) 
Yellow woodsorrel (Oxalis stricta) 

I Apply 3-4 pints per acre* ------------

BROADLEAF WEEDS (Continued) 

Bull thistle (Circium volgare) Pokeweed (Phytolacca americana) 

I 
Cocklebur (Xsnthium strumarium) Purslane (Ponulaca spp.J 
Dock (Rumex spp.J Saltbush (Atriplex spp.J 
Goldenrod (Solidago spp.J Yellow starthistle (Centaurea solstitialis) 

I Arrowwood (Pluchea sericea) 
Canada thistle (Circium arvense) 
Giant ragweed (Ambrosia trifida) 

I Little mallow (Malva parviflora) 
Milkweed ( Asclepias spp.) 

I Field bindweed (Comrolvulus aivensis/ 

I Wild buckwheat (Polygonum convolvulus) 

I Greenbriar (Smilax spp.) 
Honeysuckle (Lonicera spp.J 
Momingglory (lpomoea spp.) I Poison ivy (Rhus radicans) 

Blackberry (Rubus spp.)** 
Dewberry (Rubus spp.)** 
Kudzu (Pueraria lobata) 

IAmerican beech (Fagus grandifo/ia) 
Ash (Fraxinus spp.J 

1
Bald cypress (Taxodium distichum) 
Bigleaf maple (Acer macrophylum) 
Blackgum (Nyssa sylvatica) 
Boxelder (Acer negundo) 

I 
Cherry (Prunus spp.J 
Chinaberry (Melia azadarach) 
Chinese tallow-tree (Sapium sebiferum) 
Dogwood (Camus spp.J 

I 
Hawthom (Crataegus spp.) 
Hickory (Carya spp.) 
Maple (Acer spp.) 
Mulberry (Morus spp.J 

Apply 4-6 pints per acre· 

Primrose (Oenothera kunthiana) 
Silverleaf nightshade (Solanum elaeagnifolium) 
Sowthistle (Sonchus spp.) 
Texas thistle (Circium texanum) 

VINES ANO BRAMBLES 

Apply 1 pint per acre 

Hedge bindweed (Calystegia sequium) 

Apply 2-3 pints per acre~ 

Apply 3-4 pints per acre· 

Redvine (Brunnichia cirrhosa) 
Wild rose (Rosa spp.J 
Including: Multiflora rose (Rosa multiflora) 

Macartney rose (Rosa bractreata) 

Apply 4-6 pints per acre· 

Trumpetcreeper (Gampsis radicans) 
Virginia creeper (Parthenocissus quinquefolia) 
Wild grape (Vitis spp.) 

BRUSH SPECIES 
Apply 4-6 pints per acre· 

Oak (Quercus spp.) 
Persimmon (Diospyros virginiana) 
Poplar (Populus spp.) 
Privet (Ugustrum vulgare) 
Red Alder (A/nus rubra) 
Red Maple (Acer rubrum) 
Saltcedar (Tamarix ramosissima) 
Sassafras (Sassafras albidum) 
Sourwood (Oxydendrum arboreum) 
Sumac (Rhus spp.) 
Sweetgum (Uquidambar styracif/ua) 
Willow (Salix spp.) 
Yellow poplar (Uriodendron tulipifera) 

I •The higher rates shOuld be used where heavy or well eslablrshed infestations ··The degree of control 1s speaes dependent. Some Rubus species may not 
occur. 5 be controlled. 
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OUST® REGISTRATION CODE 0488..QOO -PACKAGE SIZE 
12. 1 POUND JUGS/CARTON 
s. 3 POUND JUGS/CARTON HERBICIDE 

DISPERSIBLE GRANULES 

ACTIVE INGREDIENT: BY WEIGHT 
Sullometuron methyl 
(Methyl 2·tff[(4,6-dimethyl·21]yrimidinyl)·amino]caroonyl]amino]sullany1Jienzoate) .................................. 75o/. 

INERT INGREDIENTS ......................................................... ___ ................................................................................... .25"/e 
TOTAL 100,.o 

EPA Reg. No. 352-401 U.S. Pai. 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 contaet with skin, eyes and clothing. 

Hin eyes. medialely flush with plenty of waler and get medical auention. 

If on skin. immediately flush wllh plenty of waler and gel medical attention ii irrdalion persists. 

Fot medic.al emergencies involving this product, call toll free 1-300-441·~37. 

ENVIRONMENTAL HAZARDS 

Do no4 apply direclly to wetlands or any body of Waler. Do not conta.m in ale water by cleaning of equipment or disposal of wastes. 

IMPORTANT 
00 NOT USE ON FOOD OR FEED CROPS. Injury to or loss of desitable trees or other pjants may result from failure to observe the foilowilg: Do nol 
~y 'Oust' (except as recommended}, or drain or ffush equipment on or near desirable trees or other plants, or on areas wh8'e theil rools may extend 
« in locations where the chemical may be washed or moved into ~ntact with their roots. 

Oo not use on lawns, walks, driveways, tennis ccuns or similar areas. Keep from contact wlh fertilizers, ilsadicide,, fungicides and saeds. 

Do not treat powdery, dry soil or light, sandy soils when there is little fikelihood of rainfall soon after treatment; in areas where sensitive ctops are grown. 
do not apply 'Oust' to steep banks or treat belore soil has been settled by rain as oft.target movement by wind or water may occur. Do not apply to 
inpe,vious substrates or when ground is frozen. 

Oo not apply to a,ry body of water. Do not apply where runoff water may ffow onto agriaJltural land, as injury to crops may resul. Do not apply 'Oust' 
dwilg periods of intense rainfall or to soils saturated with water as off-target movement may occur. 

Oo not apply this product through any !ype of irrigation system. 

Do not allow spray to dril onto adjacent aops or ocher desirable plants or trees as injury may occur. 

Following an "Oust' appicalion. the spray tank used should not be used for Olhef than nonaop applications. This is eldremely important, as low rates of 
'Oust· can kill or severely injure most aops. 

GENERAL INFORMATION 

Du Peri 'Oust' Herbicide is a dispe!sille granule to be mixed in water and appfied as a spray for control of many .mual and perennial grasses and 
broadreaf weeds on noncropland areas. It is noncorrosive, nonflammable, nonvolatlle and does not freeze. 

'Oust· may be used for general weed control on industrial noncrop sites and lot Siledive weed oonlrol in certain types of unimproved turf grasses on 
IIOncropland. 

'Oust· can also be used lot selective weed control in lorest site pteparalion and release of sawral types of pines. 
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"Oust" rnay be applied preemergence or postemergence to weeds: best 
results are obtained ~ applicalion is made beiore or during early stages oi 
weed growth. "Oust" should be used during seasons when rainfall oa:uis as 
mois1ure is required to move "Oust" into the roo1 zone of weeds beiore 1hey 
develop an established root system. Preemergem:e lreatmen1s conlrol or 
suppress weeds through root ~ake whue postemergence works through 
root uptake and foliar uptake. Under limited rau,fall conditions, "Oust' may 
not provide satisladory rorrtrol of hard-10-kill perennials. 

"Oust" is absorbed by both roots and foliage of weeds, resuhing in visual 
elfecls progressing from growth inhibition 10 reddishiJurplish coloration, 
chlorosis, necrosis. vein discoloration and dealh of 1erminals. lnrtial effects 
are usually seen 2 to 3 weeks following application; however. the 6nal effects 
are eYidenl a1 about 4 to 6 weeks after application. Warm, moist a:ndilions 
following treatment promae the ac:livily o! "Oust' while cold, d,y conditions 
delay 1he ac:livily o1 "Oust". Weeds hardened olf by cold weather or drooght 
stress may not be iully conlrolled. 

Degree of control and duration o! effect depend on rate used, weed 
spectrum, weed size, growiig cond~ions al and following tirlie oi treatment. 
soil pH, pretj:)ilalion, and soil organic matter. 

DIRECTIONS FOR USE 

It is a violation oi federal law to use this produd in a manner inconsis1ent 
with rts labeling. 

'Oust· Herbicide should be used only in act:01dance wnh recommendations 
on this label at in separate plblished Du Pon1 recommendalions available 
through local dealeis. 

Du Pont will not be responsiJle ior iosses or damages resulting from the use 
oi this product 1n any manner not soeofically recommended by Du Pont. 
U~r assumes all risxs assoc1a1ed w~h sucn nonrecommended use. 

Ou Pont 'Oust" Herbicide 1s recommended for preemergence and 
postemergenca control of many annual and perennial grasses and broadleai 
weeds. "OuSI" mus1 be applied in ground equipment as a selective or 
nonselective spray treatment of noncropland areas such as airpor1s, 
1encerows, highways, industnaJ turf, lumberyards. pe1roleum tank farms, 
pipeYne rights-of-way, plant srtes. railroads. roadside 1urf. storage areas and 
utility rights-ot-way consistent with restndions under 'Important". Treatment 
of powdery dry soil, steep banks and impervious substrates should be 
avoided: treated soils should be left undisturbed to reduce the potential tor 
"0uSI' movement by soil erosion due to wind or water. ln1ury 1o aq:is may 
occur if trealed soil is washed, blown or moved omo land used to produce 
crops. 

"Oust' is also recommended for conifer sile preparation and release ( except 
Calitomia). Treatmen1 may be applied by ground equJpmen1 or helicopter to 
these forest sies. 

'Ousl" may be appfied preemergenca or postemergence to weeds, but for 
best resuhs, apply postemergenca 10 young, ac:11vely growing weeds under 
iaVOlable moislure condttioos a! any time of the year, except when ground is 
irozen. 

Rate selection is based on weed species, weed size and soil texture. Use 
the higher rates on established plan1s and on fine textured soils and lower 
rates on smaller weeds and ~ textured soils. 

SELECTIVE WEED CONTROL 

For use on unimproved induslrial turl, on roadsides, and on other 
noncropland areas where berrnudagrass (common and coastal varieties), 
bahiagrass, aested wheatgrass and smooth brome are well established, 
and are desired as ground covers. 
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I 
BERMUDAGRASS RELEASE I 
For control of many annual and perennial broadleat weeds and grasses 
use the following rates and application 1imings (do no1 use surfactan1): 

Lall Spring and Early Summar: Apply 1 to 2 oz of ·ous1· per acl 
ior conlrol of Carolina geranium, fescue, foxtail, goldenro , 
spo1ted spurge, and wild carrot a!1er bermudagrass is well 
established, usually about 30 days atter initial spring flus.h.l 
regrowth of weeds occurs and addrtional control is desireo, reoe 
treatment a! 1 to 2 oz during late spring and summer. After wee 
become established, best results occur when applications are 
made 1 to 2 weeks following mowing. 

Aherna1ively, in Arkansas, Louisiana and Mississippi, 1 to 2 ouncel 
"Oust" per acre may be tank mixed wilh 3 to 4 lbs oi MSMA per 
acre and applied to well established bermudagrass during the 
~ummer; the combina1ion includes control of addition.al ·Heedl 
hs1ed on the MSMA package label. Two or more aadition 
applications of MSMA (w11hout 'Oust") at 14--day in1erva1s may 
necessary to maintain weed control. 

For short-term control of johnsongrass in the U.S., appty 2 to 3 cl 
per acre aher bermudagrass is well established, usually a.bout :; 
days aher initial spring !lush. Re-treat wrth 2 to 3 oz ii aaditicnaJ 
control is desired or if regrowth occurs. 

Lata Fail and Early Winter: Aooly 1 to 4 oz of ·ous1· per acre ii 
control of wmter annuals such as Carolina geranium, common 
chickweed. fescue. little barley and wild biackberry; use !he lower 
ra1e on small seedling weeos and higher ra1es on larger weeas. I 

BAHIAGRASS RELEASE AND 
SEEDHEAD SUPPRESSION I 
Appty 1 oz or ·ous1' per acre 1w11hout surfactant) for comro1 cl lescu 
goldenrod, spoiled spurge and wild carrot. Rates as :ow as 1,'2 oz per 
acre reduce bahiagrass groW1h and suppress seedheaos when applied 
before seedhead emergence in 1he spring or ioliowing mowing. .1 
SMOOTH BROME RELEASE AND SUPPRESSION 
For control of downy brome. loxta1I, goldenrod. kochia. Russian th1stll 
and prickly lettuce in well established stands of smoo1h brome. aoply 
oz ol ·oust" per acre (without surfactant) in the spring at an early stag 
ol planl growth. This application will also resul1 in smooth brome 
s~head reduction. as well as growth suppression and reduced ptanl 
vigor. 

CRESTED WHEATGRASS RELEASE . 
AND SUPPRESSION I 
For conlrol of downy brome, kochia. Russian thistte and prickly lettuce i 
well established stands of crested wheatg rass on non crop srtes. apply 1 
oz _"Oust" _per. aae (wrthout surfaCl~nt) during the rainy season or spnngl 
This appllca!1on may also resuN 1n growth suppression of the cres1e 
wheatgrass. 

NOTE: Temporary discoJoration or 1op kill at bahiagrass. bermudagrass 
and smooth brorne may result following an application ol "Ousr. I 
Browning and degr&e of stand redudion may increase in areas whh 
warm dima1es. Do not apply 'Oust' to industrial tur1 that is under stress 
irom drougi.. insects, disease, cold lemperatures or lale spring frost, i 
injury may result. Do not apply ·Oust' to grasses within 1 year ol pfarrtin 
as stand redudion may occur. 

I 
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CONIFER SITE PREPARATION AND RELEASE 
(EXCEPT CALIFORNIA) 
-oust· provides both foiar and residual ccnlrol of many herbaceous grass 
and broadleai weeds in jack pine, loblolly pine, red pine, slash pine and 
Virginia pine reforeslation araas. 

When usad as described, 'Oust· controls many hllbaceous plants such 
as: C~abgrass, dog fennel , fescue. fireweed (wijlowweed), goldenrod. 
horseweed. Kentucky bluegrass. nutsedge (yellow}, panicums (broadleal. 
fall, narrow), pokaweed, ragweed. wh~e snakeroot and yettow sweetdover. 

Preplant • See p,eparalion (trees net present)l?ostplant • release (traes 
present)Make application from spring through late fall; do not apply to 
frozen ground. 

Apply 2-8 ounces of 'Oust' per acre (2-4 ounces per acre on red pine) 
usng appropriate groond or air (helicopter only) equipment. Add surfactant 
al 0.25% by volume for site preparation. Do not use surfadant for pine 
Tlllease (trees present). 

NOTE: Do not apply by air 'Nl!hin 200 feel of any homestead, agriculural 
land or other desirable plantings. Extreme care must ba taken to prevent 
drift or runoff lo homesteads, desirable plantings. agricultural land ot any 
body of water. Do not apply 'Nhen weather conditions favor drift from 
treated areas. 

Use extreme care when applying in areas adjacent to any body of water. 
Keep out of lakes, streams, ponds. reservoirs or any body of water. Do not 
apply where conifers are suffering from !oss of •1igor caused by nsects, 
diseases, drought, winier damage or other stresses, as injury may result. 
·oust" is not recommended for use on poorly drained ot marshy Sites, but 
• may be used where pines have been planted in beds. ·oust' apprications 
may resuft in damage to Douglas fir and Ponderosa pine. Use the lower 
rates on coarse textured soils (i.e .• loamy sands. sandy loams) and higher 
ra1es on line textured soils (i.e., sandy clay loams and silty clay loams). 

NONSELECTIVE WEED CONTROL 

· 'OuSI' is reoommended for use alone and in certain tank mix combinations 
for general weed control on noncrop, industnal sites such as aiipor1, fence 
rows, roadsides and associated rights-of-ways. lumberyards. petroleum 
lank farms, pipe~n• and utility rights-of-ways. pumping installations, 
railroads, storage areas. plant srtes and aher similar areas. Apply with 
ground equ\')ment as follows: 

PREEMERGENCE TO EARLY ·POSTEMERGENCE~ 
TREATMENTS 

Apply 3 to 5 ounces "Ousr per acre for control of: 

SroadJeaves 

Bouncingbet 
Burcfove, 
Carolina geranium 
Common chickweed 
Common dandelion 
Common speedwel 
Common yanow 
Crimson clover 
Oogfennel 
Hoar, cress {whifeklp) 
Kochia 
Little mallow 
Mustard 
0x-4Y9 daisy 
Pepperweed 

Pigweed 
Prickly lettuce 
Purple s1anhiS1le 
Ragweed 
Russian thistle 
Sowthislle (annual) 
Sunflower 
Sweet dover 
Tansymustard 
Tansy ragwort 
Tumble mustard 
Vetch 
Wtkl carrot 
Yellow rocket 

Grnses (Up to 6 to 12" In Height) 

Alta lescue 
AMual.bluegrass 
Annual ryegr.m 
Bahiagrass 
Bamyardgrass 
Oownybtome 
Fe54:Ue 
Foxlails 
Foxtail batley 
lndiangrass 
ltaian ryegrass 

Kentucky bluegrass 
Little barley 
Redbrome 
Red fescue 
Reed awrygrass 
Ripgut brome 
Ryegrass 
SmOOlh brome 
Sprin9Je1op (annual) 
Wheat (volunteer) 

'Add surfadanl at 0.25o/o by volume to improve control of emflfged weeds. 

EARLY POSTEMERGENCE TREATMENTS 

Apply 6 to 12 ouncas "OUst" P• acre plus tvrfactant at 0.25% by 
volume for eontrol of: 

BroadJaaves 

8edS1raw 
Canada thistle 
Curtydock 
Dewberry 
Flddleneck (tarweed) 
Aedstem filaree 
Aeabane 
Goldenrod 
Groundsel 
Hemlock 
Honeysuckle 

Grasses 
Johnsongrass" 

Horsetail ( Equisetum) 
Jerusalem artichoke 
Kudzu (use 12 oz. rate) 
Mayweed 
Muskthistle 
Poison ivy 
Spanishneedles 
Turby mullen 
Virginia pepperNeed 
WIid blackberry 

YeBow nutsedge 

"For short-term control ol johnsongrass of up 10 3 months, apply ·oust' at 
2 to 5 ounces per acre early postemergence to the johnsongra.ss. Alt-lreal 
when regrowth oc:eurs or if further control ol the actively growing 
johnsongrass is desired. 

NOTE: Use the higher level of recomfllended dosage ranges under the 
followilg conditions: Heavy weed growth; on soils a>ntaining more than 2 
112"• organic mailer; and on high soil moisture areas such as along road 
ridges or railroad shoulders. 

For broader spectrum weed control than offered by •oust' alone, tank 
mixtures are recommended with Ou Pont 'Escort' or "Hyvar' X, or 
'Kannex•, or 'Telar', or "Ve/par' Herbicides; or 'Roundup'2 or 2.4-D. A1tfar 
to pacl<age labels and determine the weeds controlled that best Iii the 
weed problem. 

Apply lhe 'Oust· plus companion herbicide al the rates and timing shown 
on the package labels for the weeds involved. Fo, application method and 
other use specificalions, use the mast restrictive d'irlldions for the intended 
combination. 

Do not tank mix "Oust" with Du Pont "Hyvar" XL Htrblc!de. 
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SPRAY PREPARATION 

Fill Iha spray lank hall full ol water, and wrth agilalor running, add the 
proper amounl ol ·Oust'. Finish adding lhe require~ amount ~I water. 
Continuous agitation is requied to keep the produd in suspension. Use 
mechanical or bypass agialion 10 thoroughly mix the spray solution. Alter 
initial mixing, do not use excessive agttation when using a surfactant as 
foaming problems may resutt. To avoid foaming problems. use antiloam 
agents. 

"Oust· spray preparations may degrade in acKI solutions if not used in 48 
hours; they are stable in alkaline solutions. Thoroughly re agitate before 
using. 

·0us1• may be tank mixed with most herbicides (except 'Hyvar" XL); to 
insure compatibility, test the desired mixture prior to µse. 

For nonsllK!Ctive postemefgence applications, a nonionic surfactant of al 
least BO% active ingredient may be added to improve wetllng and/or 
contact adtvi1y on weeds. To minimize drift, a drrlt control agent may be 
added al the recommended label rate; a drift control agent must be used 
when spraying in areas near cropland or desirable vegetation. Follow 
closely the mixing instructions for a drift control agent; when using cold 
water. be sure the addttive is thoroughly dispersed. 

APPLICATION TECHNIQUES 

INDUSTRIAL NONCROP WEED CONTROL 

Apply wrth ground equipment using extreme care 10 prevent spray drift; 
use coarse spray nozzles, adequate spray 'lolume and avoid excessive 
acplication pressure, sprayer speed and appiica11on under windy 
conditions to avoid spray dnft. Select a spray volume that will assure 
thorough coverage and uniform spray pattern. Do not use less than 15 
gallons ol water per aae. Spray volumes of 20 to 40 gallons per acre are 
preferred. Spray pressures of 25 to 35 psi are adequate. Before spraying 
"Oust', calibrate the spray equ1pm ent to determine the quantity of waler 
neesssary to uniformly cover the vegetation and soil in a measured area to 
be treated. The properly calibrated sprayer should be operated at the 
proper speed and rate of delivery during application of 'Oust" alone or 1n 
tank mixtures. Avoid overiapping and shut off spray booms while staning, 
turning, slowing or stopping when spraying industrial turf as injury to the 
desired species may result. Do not apply "Oust" by aircratt. 

CONIFER SITE PREPARATION ANO RELEASE 

'Oust' may be applied by ground equipmen1 (as previousiy described) or 
by air (helicopcer only) to recommended forest sites. Calibrate the 
helicopter spray system 10 insure uniform distnbution of liquid over the 
area lo be treated; use 5 to 15 gallons of water per acre. To reduce drift 
when applying by air, use precise application spray equipment (jel nozzles 
directed backwards [04 or larger] or a "Micro1oiJ"1 boom or equivalent). 
When oompatible with equ~ment, addition of a spray thickening agent is 
recommended 10 further minimize drift. 

1Trademark of Union Camide Agricuhural Products Company 

2Trademark of Monsan1o Company 

I 
STORAGE AND DISPOSAL 

STORAGE: SIOle product in original container only. away from other 
pesticides, fertilizer, laod or 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 al.on site Ol at approved waste disposal facdtty. 

CONTAINER DISPOSAL: Triple rinse jor equivalent) the container. 
Then otter for recycling or reconditioning, or puncture and dispose of in 
a sanitary landfill, or by incin8lalion, or, if allowed by state and local 
authorities, by burning. If burned, slay out of smoke. 

NOTICE TO BUYER: Purchase of this material does no! confer any rignts 
unaer patents of coun1ries outside of the United States. 

NOTICE OF WARRANTY 
Du Pent warrants that this product conforms to the chemical description 
on the !abel ther&ef and is reasonabiy fit for purposes stated on such 
label on!y when usad in ac:ccrdance with d1rec:1ons under normal use 
conditions. ~ is impossible lo eliminate all risks inherently associated 
wijh use of this product. Injury to adjacent crops. ineffectiveness or 
o1her umntenaed consequences may result because ol such lactors as 
weather c:ondit1cns, presence of other matenals. or the manner of use or 
application, all of which are beyond :he conuol of Du Pont. In no case 
shall Du Pant be :iable for consequential. speciaJ or indirect damages 
resulting lrom lhe use or handling of this product All such nsks shail be 
assumed by the 8uyer. DU PONT MAKES NO WARRANTIES OF 
MERCl-'.ANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE 
NOR ANY OTHER :XPRESS OR IMPUED WARRANTY EXCEPT AS 
STATrn ABOVE. 

AG-2983 8048 4/11/88 
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C1988 E.1. DU PONT DE NEMOURS & co.,pNC.]; AGRICULTURAL PRODUCTS DEPARTMEITT; WILMINGTON, DELAWARE 19898 
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SUPPLEMENTAL UBEUNG 
EPA REG. NOS. 352....o1 . 

This builelin oontains new or supplemental instructions lor use o( these pioducts in combination which does not appear on the package label. 
Follow the instrudions carefully. 

'OUST' HERBICIDE ANO 'VELPAR' L HERBICIDE 
COMBINATIONS FOR CONTROL OF UNDESIRABLE HERBACEOUS 
Pl.ANTS IN SOUTHERN PINE PlANTATIONS 

DIRECTIONS FOR USE 

M is a violalion of federal law to use this product in a manner inconsistert 
with its labefing. 

Du Pent 'Oust' Herbicide is recommended as a tank mix ·Nith Du Pont 

'OUST' HERBICIDE PLUS 2,4-0 OR 'TOROON' FOR CONTROL OF 
LEAFY SPURGE ON INDUSTRIAL SITES IN COLORADO, MONTANA, 
NORTH DAKOTA. SOUTH DAKOTA AND WYOMING 

DIRECTIONS FOR USE 

II is a violation of federal law 10 use 1his prcdud in a manner inccnsislent 
with its labeling. 

'Velpar' L Helbicide fer herbaceous weed control where loblolly, slash and Ou Pont 'Cusl' Helbicide plus 2.4-0 amile or 'Tordon'(t) is ntCOmmended 
longleal pine a,e grown. Both heroicidas provide foliar and residual adivcy lor suppression and/or control of leafy spurge on industrial non~tand 
to control many grasses and broadluf weeds. 

HOWTOUSE • 

Awly 2-4 ounces of 'Oust' tank mixed w«h 2·3 pints 'Velpar' L per aae by 
ground or air using spray ~uipment thal has been e,rope,ly ealilratlld. 
Aerial application should be made by heliccp(et oniy. 10 reduce drill. use 
precise applicalion spray boom anci/or a spray thickening agent such as 
Nalco-Trol. Do not use surfactant. Application should be made with 
sufficient volume of .water to insure thorough ccv&1ag11 of targe4 area, 
usually 10 gallons (by air) 10 25 gallons (by gll)und) of spray so fut ion per 
acre. 

Mal<a broadcast, band or spot applications trcm late winter 10 !ale spring, 
eilher preemergence °' early pcstemll«J8!1ce to weeds. Best results w,U be 
obtained 'Nhen target weeds are small (less than s· in height) and 
application is made to warm. moist SOIi. 

When used as direc!ed. the combination of 'Oust· and Velpat° L Heroicides 
con1rol many herbaceous weeds such as: blackberry•. bumweed 
(tireweed), dewberry', dog fennel, eupatorium spp., foxtail• (yellowj, 
goldenrod. horseweed. panicums {dichanthelium and panicum spp. '), 
pinaweed, pokeweed', ragweed (common), sedges· {nutsedge and green 
Uat), white snake rool' and sneezeweed' (bitter), SN ·0ust· and 'Velpar' L 
labeling fer o!her species alfeded. 

'Require the higher do$age rates of each herbicide. 

NOTES 
:l Do not apply when pines are suffering from insacts. diseases, drought. 
winter damage, an.nal damage, plaruing shod< or othe< stresses, as inJury 
may resuk. 

2. 'Oust' and -V~ L are not recommended for use on poorly drained °' marshy sites U1HSS planting has oa::urred in beds. 

3. Use the higher dosage rate of each herbicide when organic matter 
exceeds ~ .. hard-tl)-(OO(rol ~ species predominate or sod texture is 
rm (i.e., sill, silty-day barn or sandy<lay loam), Appjicalion to gravelly or 
rocky soils, exposed subsoils « deep sands may increase pile injury. 

4. Applications should nol be made within 200 ffft of any farm o, 
homestead, as injurf to non-target plants may occur ftom swath and 
displacement. Similarly, do not treat areas where runoff may occur into 
agriculMal.lands, oChar dwable planlings « atrt body of water due lo 
slope, drainage or soil erosion. Do not apply when weathe, conditions 
lavor drill or runoff from treated area 

sites in CO, MT, NO. SO and WY. 

HOW TO USE 

Apply 1 112 to 2 V2 ounces 'Oust' plus eilhe, 1 1>. a.i. 2,4-D amine or 11.3 
to 1/2 !b. a.i. 'Tordon' per acre. 

For best results, apply to leafy spurge during lhe bloom (flowaring) stage. 

NON-SELECTIVE WE:D CCNTROL 

Add surladant al 0.25o/, by volume. 

saECTIVE WEED CONTROL 

rr desirable grasses are present. do not add surladant or apply beiore or 
atter bloom as severe injury 10 grasses may occur. 

Note: Do not apply ·oust' ~mbinations in ;>aslUres, rangeland or areas 
immediaialy adjacent to agricultural land. 

This labeung must be in the possession oi the user at the time of 
pestic::de application. 

(1 IRegistered Trademark of Dow Chemical Company 112587 

112587 
H-02562 

2111188 

FOR WEED CONTROL UNOERASPHALT ANO CONCRETE 
PAVEMENTSIN THE STATES OF ARIZONA. CALIFORNIA ANO NEVAOA 

DIRECTIONS FOR USE 

It is a Yiol8lion of ledMal law to use this prcdua in a manner inconsistent 
with its labelng. 

GENERAL INFORMATION: 

Du Ponl 'Oust" Hetbicide is racommended tor 'MMd control under asphal 

This labeling mUSI be in the possession of the user at the time of peslicide and ccncrete pavemen110 extend 1he US9II ill ot the surfacing malarial 
appjicalion. by preventilg weeds from emerging through it 

091587 
H-00852 

10/26187 'Oust· should be used only wh,re the area to be trealed has bHn 
prapaad accofding lo good conslruction praclices. If rhizcmes, tubers « 
other vegetaive f*1s are present in the site, lhly must bl removed. 

IFORTAHr 
BEFORE USING "OUST" IN COMBINATION, READ At1> CAREFULLY NOTE THE CAUTIONARY STATEMENTS 

AND AU OTHER INFORMATION APPEARING ON THE PRODUCT WELS. 
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SUPPLEMENTAL LABELING I 

EPA REG. NOS. 352-401 
This bulletin contains new or supplemental inslruclions for use of these produds in combination which does not appear on the package label. 

Follow the inslructions carefully. 

'Oust' will not control woody vegetation such as small trees, or woody 
vines. Roots of these species must be grubbed and removed from the site 
prior lo appficalion. 

HOW TO USE: 

'Oust' may be applied to the ground before faying asphall or aincrela 
such as used on parking lots, highway shoulders, median Slrips, roadways 
and alher industrial sites. 'Oust' must be applied just prior 10 the asphalt 
or concrete coating to avoid possible lateral movement of the herbicide by 
rainfall or mechanical means. 

"Oust· should be applied unrtormly to the final grade of base rock or na1ive 
soil jusl prior to !he paving operations. Apply 'Oust' al the rale of 10-12 
ounces per acre. 'Oust' should be applied in sufficient waler lo insure 
uniform coverage. Continuous agrtalion is required to keep 'Oust' in 
suspension. 

'Oust" is not recommended for use under pavement in res1dent1al 
properties such as driveways, or in recreational areas, jogging or bike 
paths. tennis courts, or golf cart paths. 

Avoid drift of spray into planters or ornamental bedding areas in or 
adjacent to the lrealed area as inJury may resuh. Injury of desirable plants 
may result if their roots extend into treated areas. 

This bulletin contains new or supplemental instructions tor use at this 
product which may not appear on the package label. Follow the 
ins\ ructions carefuffy. 

This labeling mus! be in the possession of the user at the time of pes1icide 
application. 

062587 
H-00854 

10/26/87 
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IMPORTANT I 
BEFORE USING ·oust· IN COMBINATION, READ AND CAREFULLY NOTE THE CAUTIONARY STATEMENTS 

AND ALL OTHER INFORMATION APPEARING ON THE PRODUCT LABELS. 
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ELANCO ID 5955 

Herbicide 

sow 

A preemergence and 
postemergence herbicide 
for control of brush and 
weeds in such areas as: 
AirpOl1 runways 
Utility substations and 

rights-<>f-way 
Tani< farms 
Railway roadbeds and ballast 
Railroad rights-of-way 
Road shOulders where no 

vegetation 1s desired 

Under asphalt and concrete 
pavements where no future 
landscaC)ing is plaMed 

At the base of highway 
guardrails. signposts, and 
matkers 

At the base of transmission 
towers and poles 

i,111•1111•11 .. , .. 111 .. , . 
c,.-, ..... ,----

Around indust11al buildings 
Lumberyards 
Railroad yards 
Ditchbanks 
Firebreaks 
Fence rows 

The degrff and duration of control may vary with the amoum ol chemical applied, so~ texture, 
end other conditions. 
Active 1ngrecliant: 

tebuth1uron: N[5-(1, 1 •d1methylethyl)-1,3,4-thiadiazol-2-yl}-N,N' -dimethylurea . .. . ....... 80.0% 
lnett Ingredient$: . .. ........... .... ............ .... ... . ... ... ....... .. . . . ...... ... 20.0% 
Contains 3.2 pounds adlva ingredient per 4 pound bag. SPIKE• - the regiSlared lrademarl< tor 
Elanco Products tabuth1uron. 

CAUTION: KEEP OUT OF REACH OF CHILDREN. Saa bade panel lor additional caution state
ments. 

Net Weight 4 Pounds EPA Reg. No. 1471-97 

0 



DIRECTIONS FOR USE: Read All ANY OTHER CONDITIONS WHICH WILL ALLOW DRIFT OR I 
Directions Carefully Before Applying. PRODUCT MOVEMENT. DO NOT APPLY TO AREAS 

WHERE SOIL MOVEMENT BY WATER EROSION ANO/OR I Human: Harmful if swallowed. Avoid contact with skin, eyes or NATURAL OR MECHANICAL MEANS IS LIKELY. DO NOT 

~ clothing. Avoid inhaling dust from product. In case of contact, APPLY TO AREAS WHERE WIND IS UKEL Y TO CAUSE .. flush with water . SOIL MOVEMENT UNLESS A SOIL SEALANT IS USED. 
DRIFT OR ANY FORM OF PRODUCT MOVEMENT FROM I Environmental: Do not contaminate any body of water, TREATED AREAS MAY CAUSE DAMAGE TO ANY 

ponds or streams as death or injury may occur to vegetation VEGETATION TO WHICH TREATMENT IS NOT JN-
irrigated by such. Do not contaminate water by cleaning of TENDED. 
equipment or disposal of wastes. 

Dltchbank Usage- Do not apply SPIKE SOW to any portion I Storage and Disposal: The herbicidal properties of SPIKE of the ditchbank that will come into direct contact with water as aow require caution in handling, storage and transportation of movement of SPIKE aow in this water to non-target plant 
this product. Do not contaminate food or feed by storage or species may result in the injury or death of those plants. Do not 

I disposal. Open dumping is prohibited. Do not reuse empty apply on ditches used to transport irrigation or potable water. 
container. Dispose in an incinerator or land fill approved for Keep from contact with other pesticides and seeds. 
pesticide containers or bury in a noncropland area away from 
desirable plants, trees and water supply. Thoroughly clean all traces of SPIKE SOW from application 

I The manufacturer makes no warranties, express or implied, 
equipment after use. DO NOT EMPTY RESIDUES CLEANED 
FROM APPLICATION EQUIPMENT ON AREAS WHERE 

concerning this product or its use which extend beyond the THEY MAY COME IN CONTACT WITH THE ROOTS OF 
description on the label. All statements made concerning this DESIRABLE VEGETATION OR THE WATER SOURCE FOR 
product apply only when used as directed. SPIKE BOW must SUCH VEGETATION. I be applied according to Elanco's written instructions, includ-
ing, but not limited to, recommended rates. Failure to do so Woody Plant Control - Grazing is allowed in areas receiv-
may result in poor weed control or plant injury. Elanco ex- ing band or individual plant treatments with 5 pounds per acre 
pressly disclaims any warranty, either express or implied, !or or less of SPIKE 80W. In areas receiving band or individual 

I the use of SPIKE BOW, alone or iri combination with other plant treatments with 5 pounds per acre or less of SPIKE BOW, 
products, when that use is not in strict compliance with grass may be cut for hay one year after application. 
Elanco's written recommendations. 

SPIKE SOW may injure or suppress certain herbaceous 

PRECAUTIONS 
vegetation in the treated area. Therefore, do not apply where I such injury cannot be tolerated. Do not apply broadcast ap. 

~PIKE eow IS INTENDED FOR NONCROP-
plications ol SPIKE 80W where forage or maintenance of a 

LAND VEGETATION CONTROL. IT IS AN EX- grass cover is desired. Injury to most herbaceous perennials as 

I I"' REMEL Y ACTIVE HERBICIDE WHICH WILL reduced if SPIKE SOW is applied when this vegetation is 
~1 

KILL TREES, SHRUBS AND OTHER FORMS dormant. 

OF DESIRABLE VEGETATION HAVING 
ROOTS EXTENDING INTO THE TREATED AREA. FEEDER DIRECTIONS FOR USE: Read All I ROOTS OF MANY SPECIES OF DESIRABLE VEGETATION Directions Carefully Before Applying. 
EXTEND MANY FEET BEYOND THE DRIP LINE OF THE 
BRANCHES, AND A VERY SMALL AMOUNT OF SPIKE SOW Total Vegetation Control: SPIKE 80W is a preemergence 
IN CONTACT WITH ONE FEEDER ROOT OF A TREE, and postemergence herbicide for total control of vegetation in 

I SHRUB OR OTHER DESIRABLE VEGETATION MAY such noncropland areas as: airport runways, utility substa-
CAUSE SERIOUS INJURY OR DEATH TO THE ENTIRE lions and rights-of-way, road shoulders where no vegetation is 
PLANT. desired, under asphalt and concrete pavements where no 

AN ARBORICUL TURIST (TREE EXPERT) SHOULD BE future landscaping is planned, at the base of highway guard· I rails, sign posts and markers, at the base of transmission CONSULTED TO HELP YOU TO DETERMINE IFTHE AREA towers and poles, around industrial buildings, lumberyards, OF PROPOSED APPLICATION IS FREE OF ALL ROOTS railroad yards, ditchbanks. firebreaks, and fence rows. 
OF DESIRABLE VEGETATION. THE EFFECT OF SPIKE 

I 80W ON DESIRABLE VEGETATION MAY BE IRREVERSI- For total vegetation control in areas not treated the previous 
BLE AND ITS PRESENCE IN THE SOIL MAY PREVENT season with SPIKE SOW or other residual herbicides, apply 
GROWTH OF OTHER DESIRABLE VEGETATION FOR SPIKE aow prior to or just after emergence of plants as 
SOME YEARS AFTER APPLICATION. follows: 

I READ THE ENTIRE LABEL BEFORE USING SPIKE 80WTO At 5 pounds per acre, SPIKE BOW will control the following: 
DETERMINE IF THIS PRODUCT lS SUITABLE FOR THE Alfalfa Buttercup, smallflower DESIRED PURPOSE. Aster, heath Camphorweed 
Do not use SPIKE sow on areas such as walks, driveways, Aster, white heath Carrot, wild I streets, lawns, patios, tennis courts, swimming pools, Barley, little Catsear, spotted 
cemeteries, or other landscaped areas, or under asphalt or Bedstraw Cheat 
concrete pavement where future landscaping is planned. Do Bluegrass, annual Chickweed 

I not apply on field crops. Do not apply on any area into which Bluegrass, Kentucky Clover, red 
the roots of field crops or other desirable vegetation may Bouncingbet Cocklebur 

... extend. ROOTS OF TREES. SHRUBS, AND OTHER DESIR- Bromegrass, downy Creeper, Virginia 

j ABLE VEGETATION MAY EXTEND FAR BEYOND THE Bromegrass, ripgut Crowfootg rass 

I DRIP LINE OF THE PLANT'S BRANCHES. Bromegrass, smooth Dock, curly 
Broomsedge Dogfennel 

AVOID NONTARGET DRIFT OR PRODUCT MOVEMENT. Buffelgrass Fescue 
DO NOT APPLY WHEN WINOS ARE GUSTY OR UNDER Burclover Fescue, rattail 
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Fiddleneck, coast Pepperweed, Virginia 
Filaree Pigweed 
Filaree, redstem Plantain, buckhorn 
Fleabane. annual Puncturevine 
Foxtail Ragweed, giant 
Gaillardia, rosering Raspberry, red 
Geranium, Carolina Ryegrass, Italian 
Goldenrod Sedge, annual 
Grape Shepherdspurse 
Gumweed Sida, prickly 
Hemlock, poison Sowthistle, annual 
Henbit Spikeweed 
Honeysuckle, Japanese Spurge 
Horseweed Spurge, spotted 
Knapweed Starthistle, yellow 
Kochia Strawberry 
Lambsquarters Sunflower, common 
Lupine Telegraphplant 
Medic, black Timothy 
Morningglory Trumpetcreeper 
Mullein, common Vetvetgrass 
Nightshade. silverleaf Vetch 
Oat. wild Witchgrass 
Panicum, Texas 

At 7.5 pounds per acre, SPIKE SOW will control the following: 
Awngrass, triple Ivy, poison 
Barley, foxtail Reed, common 
Bromegrass, Japanese Sandbur. field 
Canarygrass. reed Smartweed, swamp 
Carpetweed Sowthistle. perennial 
Chicory Spurge, prostrate 
Cinquefoil, common Sumac, staghorn 

Sweetclover, white 

At 10 pounds per acre. SPlKE SOW will control the following: 

I Barnyardgrass Oxtongue. bristly 
Crabgrass Poorjoe 
ltchgrass Purslane, common 
Johnsongrass. seedling Ragweed, common 

I Lovegrass Saltbush 
Orchardgrass Sedge, bull 

At 20 pounds per acre, SPIKE BOW will control the following: 

I Bermudagrass ~ookingglass. Venus 
Cudweed Vaseygrass 
Dallisgrass 

I For the maintenance of total vegetation control in noncrop· 
land areas east of the Rocky Mountains which were treated 
the previous season with SPIKE SOW or other residual herbi· 
cides, apply SPIKE SOW prior to or just after emergence of 

I plants as follows: (Some of the species listed may show erratic 
control depending on the time between applicatton and weed 
germination.) 

I At 2 pounds per acre, SPIKE aow will control the following: 
Bluegrass, annual Parsnip, wild 
Bluegrass. Kentucky Pepperweed 
Carrot, wild Pigweed 

I Checkweed, common Ragweed, common 
Croton Smartweed, Pennsylvania 
Fleabane, annual Sweetclover 
Horseweed Thistle, Canada 

I Mullein Woodsorrel, yellow 
Panicum, fall 

At 3 pounds per acre, SPIKE SOW will control the following: I 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- & . 
land areas west of the Rocky Mountains which were treated .-· JI 
the previous season with SPIKE aow or other residual herbi· 
cides, apply SPIKE SOW prior to or just after emergence of 
plants as follows: (Some of the species listed may show erratic 
control depending on the time between application and weed 
germination.) 

At. , .5 pounds per acre. SPIKE SOW will control the following: 
Bassia. fivehook Pigweed 
Cheat Plantain 
Cudweed Ryegrass, annual 
Foxtail Saltbush 
Lettuce, prickly Shepherdspurse 
Oat, wild Witchgrass 
Oxtongue, bristly 

At 2 pounds per acre SPIKE SOW will control the following: 
Buttercup Mustard 
Canarygrass, reed Ragweed, western 
Knapweed, Russian Startt,istle, yellow 
Knotweed Telegraphplant 
Mallow 

At 3 pounds per acre, SPIKE SOW will control the following: 
Barley Sida, alkali 
Gumweed Smartweed, swamp 
Puncturevine 

In areas of rainfall greater than 25 mches 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 oer 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 rainfall (less than 15 inches per year) 
SPIKE SOW should be applied prior to the time of year when 
the predomrnant portion of that rainfall occurs. A minimum of 1 
to, V2 inches of rainfall is required to activate SPIKE BOW and 
place it m the primary weed seed germination zone. 

To maximize performance under a variety of conditions, 
SPIKE BOW is recommended for use in tank-mix combination 
with any of the following products: amitrole, Atratol:! SOW, 
Banvel~ 720. Banvel~ W.S., Karmex!- aow, MSMA, paraquat, 
Princepii BOW, Roundup~. SURFLAN~ 75W, 2,4-0 or Oustf;. 
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 long-term 
control desired. Applications to areas which are infested with 
certain difficult to control perennial weeds (such as johnson· 
grass, bermudagrass, quackgrass. horsetail, bindweed, 
dandelion or nutsedge) will benefit from tank-mixing SPIKE 
SOW with Roundup, amitrole, Banvel, Banvel 720, or 2,4-D. 
The addition of SURFLAN, Oust, Karmex, Atratol or Princep 
will improve SPIKE's performance on certain annual broadleaf 
and grass weeds such as foxtail, kochia, Russian thistle, or 
seedling johnsongrass. 
Banvet• - dicamba, Val9ieol Chemocal Co,poratoo,, 
Kanne•• - diuron. E.I. DuPont De Namouis & Company 
Pnncep• - 11maz1ne. Ciba-Geogy 
Roundup• - giyphosata, Monunto Company 
o.,.- - Sullom.!Uron melhyl, E. I DuPOf'II De ~ra & C<imi,any 

SURRAN• - oryultn, Eianco ProduetS Company 
AtTatot• - illl'1U1ne and prometon, Ctba.a.,gy 



I 
Read the SPIKE SOW label and labels of products to be Ailitnthus altissima (T ree.-of-heaven) 
tank-mixed carefully before using. Note all warnings. cautions, Aloysia lycioides (Whitebrush) 

I precautions, and limitations of warranty on all labels. Artemisia tridentata (Big sagebrush) 

e Apply with any sprayer that will apply the spray uniformly. 
Ca,ya glabra (Pignut hickory) 
Ce/tis occidentalis (Western hackberry) 

Check the sprayer before and during use to insure proper Datura discolor (Desert thornapple) 
calibration and uniform application. Lycium berlandieri (Berlandier wolfberry) I To mix, fill spray tank half full of. water. Start agitation and Morus rubra (Red mulberry) 
continue during the entire mixing process. Add required Pinus monticola (Western white pine) 
amount of SPIKE 80W and allow to mix when tank mixing. If Pinus spp. (Pine) 

I additional product is a wettable powder, add to tank and allow Prunus emargmata (Bitter cherry) 
to mix thoroughly. If additional product is a liquid, add slowly Rhus glabra (Smooth sumac) 
while filling remainder of tank with water. Continuous agitation Robinia pseudoacacia (Black locust) 
in the spray tank is required to keep the materials in suspen- Rosa multiflora (Multiflora rose) 
sion throughout application. Agitate by mechanical or bypass Salvia leucophylla (Black sage) I (hydraulic) means in the spray tank. If bypass or return agita- Symphoricarpos orbiculatus (Buckbrush) 
lion is used, it should terminate at the bottom of the tank to Ulmus americana (American elm) 
minimize foaming. Vaccinium spp. (Blueberry) 

I Gaylussacia spp. (Huckleberry) 
For treating small areas, a tank type hand sprayer or sprinkling 

SPIKE SOW applied at the rate of 3.75 pounds per acre will can may be used. Before application determine the amount of 
water and chemical necessary to cover uniformfy the area to control the following species. 
be treated. Shake or stir frequently. Abies baJsamea (Balsam fir) I Acacia farnesiana (Huisache) 

Acer saccharum (Sugar maple) 

WOODYPLANTCONTROL 
A/nus rugosa . (Speckled alder) 

I Betula populifolia (Gray birch) 

SPIKE SOW 1s an effective herbicide for the control of brush Ca,ya texana (Black hickory) 

and vines. SPIKE SOW can be applied either as a broadcast Ce/tis pa/Iida (Granjeno) 

spray, banded application or as an individual plant treatment Condalia obtusifolia (Lotebush condalia) 

depending upon the size, density and location of brush to be flex vomitoria (Yaupon) I controlled. Lar,x laricina (Tamarack) 
Picea glauca (White spruce) 

SPIKE 1s to be applied to the soil (Not the Foliage I) where 1t 1s Popu/us bafsam1fera (Balsam poplar) 

I ~o absorbed by the roots of plants. Effects are slow to appear and Popufus deltoides (Eastern cottonwood) 
wdl not become apparent until sufficient moisture has earned Quercus dougfasii (Blue Oak) 
SPIKE BOW into the root zone. The time required to achieve Quercus marifandica (Blackjack oak) 
control is dependent on soil type. amount of rainfall and root· Quercus stelfata (Post oak) 
ing depth of target species. Some species may go through Salix spp. (Willow) I several defoliations and retaliations over a period of approxi- Schaefferia cuneifolia (Desert yaupon) 
mately two to three years prior to dying. Spiraea tomentosa (Hardhack) 

SPIKE BOW can be applied anytime except when the ground is 
Ulmus alata (Winged elm) 

I frozen or the soil is saturated with moisture. For optimum SPIKE SOW applied at the rate of 5 pounds per acre will control results. applications should be made just prior to the resump- the following species. 
tion of active seasonal growth in the spring and/or periods of 
rainfall. For applications made in the late summer or early fall Acacia berfandieri (Gua1illo) 

I in areas of average annual rainfall of greater than 25 inches, Acacia greggii (Catclaw acacia) 
higher rates should be used and inconsistent control may Acacia rigidula (Blackbrush acacia) 
result on densely infested brush areas and hard to control Acacia tortuosa (Twisted acacia) 
species. Acer negundo (Boxelder) I Adenostoma tasciculatum (Cham,se) 
SPIKE 30W may be used on cut brush but for optimum results A/nus rubra (Red alder) 
time should be allowed for the brush to resprout to a height of Campsis radicans (Trumpetcreeper) 
approximately 5 feet prior to application. SPIKE requires an Ca,ya ovata (Shagbark hickory) 

I actively growing plant to be effective. The larger the resprouts Cercocarpus betuloides (Birch leaf 
the more SPIKE that will be taken up by the plant and the more mountainmahogany) 
effective and consistent the control will be. Colubrina texensis (Texas colubrina) 

For the control of woody plants and vines, the following rates Condalia obovata (Bluewood condalia) I of SPIKE SOW are recommended. These rates can vary de- Cornus drummondii (Roughleaf dogwood) 

pending upon soil type, rainfall, time of application and size/ Crataegus spp. (Hawthorn) 

density of the woody plants. Eysenhardtia texana (Texas kidneywood) 
Fagus grandifolia (American beech) I SPIKE SOW applied at the rate of 1.25 pounds per acre will Jatropha dioica (Leatherstem) 

control the following species. LeucophyJlum frutenscens (Cenizo [Texas silverleaf]) 

'1 · Haplopappus tenuisectus (Burroweed) Uquidambar styraciflua (Sweetgum) 

Larrea tridentata (Creosotebush) Parthenocissus quinquefolia (Virginia creeper) I Mimosa biuncitera (Wait-a-minute-bush) Populus grandidentata (Bigtooth aspen) 
Porlieria angustifo/ia (Guayacan) 

SPIKE SOW applied at the rate of 2.5 pounds per acre will Prunus virginiana (Common chokecherry) 
control the following species. Pseudotsuga menziesii (Douglas fir) I 21 
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Pueraria lobata 
Ouercus dumosa 
Ouercus palustris 
Ouercus rubra 
Ouercus virginiana 
Rhus typhina 
Rubus a/legheniensis 
Salvia baflotaeflora 

(Kudzu) 
(Califomia scrub oak) 
(Pin oak) 
(Red oak) 
(Live oak) 
(Staghom sumac) 
(Allegheny blackberry) 
(Shrubby blue salvia} 

SPIKE SOW applied at the rate of 6.25 pounds per acre will 
control the following species: 

Acer macrophy/lum 
Acer platanoides 
Acer saccharinum 
Baccharis spp. 
Comus florida 
Fraxinus pennsylvanica 
Gaultheria shallon 
Juniperus virginiana 
Lantana camara 
Uriodendron tulipifera 
Meialeuca quinquenervia 
Pinus banksiana 
Pinus echinata 
Pinus resinosa 
Pinus virginiana 
PJatanus occidentaJis 
Prunus serotina 
Quercus alba 
Rubus Jaciniatus 

(Bigleaf maple) 
(Norway maple) 
(Silver maple) 
(Groundsel tree) 
(Flowering dogwood) 
(Green ash} 
(Sala!) . 
(Eastern redcedar) 
(Lantana) 
(Tuliptree) 
(Melaleuca) 
(Jack pine) 
(Shortleaf pine) 
(Red pine) 
(Virginia pine) 
(American sycamore) 
(Black Cherry) 

I Rubus occidentalis 
Schinus terebinthifolius 

(White oak) 
(Evergreen blackberry) 
(Black raspberry) 
(Brazilian peppertree) 

SPIKE SOW applied at the rate of 7.5 pounds per acre will 

I 
control the following species. 

Acer circinatum (Vine maple) 
Arctostaphylos patula (Greenleef manzanita) 
Ceanothus cuneatus (Wedgeleaf ceanothus) 

I Ceanothus leucodermis (Whitethorn chaparral) 
Crataegus crus-galfi (Cockspur hawthorn) 
claeagnus angustifolia (Russianolive) 
Fraxinus americana (White ash) 

I Ugustrum spp. (Privet) 
Rhus laurina (Laurel sumac) 
Sapium sebiferum (Tallowtree) 
Smilax rotundifolia (Common greenbrier) 

I Ulmus parvifolia (Chinese elm) 
Ulmus rubra (Slippery elm) 

I 
BROADCAST APPLICATION 

I Apply SPIKE BOW in 15 to 150 gallons of water per acre with 
any properly calibrated herbicide sprayer. Check the sprayer 
before and during use to insure proper calibration and uniform 
application. Add the recommended amount of SPIKE SOW to 

I clean water in the spray tank during the filling 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 return agitation is used it should I 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 amount of water and 

I chemical necessary to cover uniformly the area to be treated. 
Shake or stir frequently. 

Do not apply broadcast applications of SPIKE aow where· 

I 
forage or maintenance of a grass cover is desired. 
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BANDED APPLICATION 
SPIKE aow is recommended for the control of woody plant 
species in noncropland areas (such as utility railroad and 
pipeline rights-of-way dltchbanks and fence rows) by applica
tion of a series of parallel bands to the soil surface. Individual 
bands should be spaced at intervals from 4 to 1 O feet and at 
the currently labeled rate range of 2.5 to 7.5 pounds per acre 
depending on the woody species to be controlled. Actual 
herbicide bands should be kept as narrow as possible during 
applieation 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 utility 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 base_!:! 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 uniformly 
1n 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 of40 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 BOW and allow it to mix thoroughly 
while completing the spray tank filling. 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 should 
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. 



I 
INDIVIDUAL (SPOT) APPLICATION 

I f 
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 difficult to control species, large plants, 

I heavier soils, fall applications and cut brush. Consult your 
local Elanco SPIKE distributor to determine the best rates for 
your location. 

For high volume applications, mix 1 pound of SPIKE BOW in I enough water to make 10 gallons of solution. Apply 1 O ounces 
of material to the soil per every 2 to 4 inches of stem diameter. 

For low volume applications, mix , pound of SPIKE BOW in 

I enough water to make 1 gallon of solution. Apply , ounce of 
material to the soil per every 2 to 4 inches of stem diameter. 

When treating larg~ stems, apply the multiple treatments in 

I even spacing around the stem. 

For applying SPIKE BOW 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. I 
The Solo sprayer is prepared for spraying by adding the 
pre-slurried contents of a 4 pound bag of SPIKE BOW and 

I 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 

I BOW at 5 pounds per acre, walk at 3 mph (264 feet per minute) 
with the Solo on continuously and space the bands 5 feet 
apart. Adjust the rate and walking speed according to the 

,o brush species and conditions encountered. For individual 

I plant treatment with the Solo, apply a 1.5 second shot for 
every 1 to 2 inches of stem diameter at the base of unwanted 
woody plants. 

The Spot Gun is prepared for individual plant treatment by I mixing 2 pounds of SPIKE BOW in sufficient water to obtain 1 
gallon of spray solution. Set the Spot Gun to deliver 8 milliliters 
of this solution for every 1 to 2 inches of stem diameter at the 

I base of the unwanted woody plants. For application on steep 
slopes or other sensitive areas, the Spot Gun can be equipped 
with a soil probe to allow injection of the SPIKE BOW solution 
beneath the soil surface. Placement at a soil depth of 2 to 4 

I inches will eliminate any surface movement and reduce injury 
to herbaceous vegetation. 

At the prescnbed rates, a 4 pound bag of SPIKE BOW will treat 

I approximately 950 stems 1 to 2 inches in diameter. Because 
of its non-volatile nature and low potential for drift this SPIKE 
application technique can be used for treating unwanted 
woody plants growing on non-cropland areas adjacent to 

I 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 BOW IN THIS MANNER IN 

I ANY AREA WHERE DESIRABLE SPECIES ARE IN THE 
VICINITY OF THE PL.ANTS TO BE ELIMINATED. A SMALL 
AMOUNT OF SPIKE SOW IN CONTACT WITH THE ROOTS 
OF DESIRABLE TREES OR OTHER WOODY SPECIES 

I 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 I in the treated area. Therefore, do not apply where such injury 
cannot be tolerated. See the list of h_erbaceous vegetation 
controlled by SPIKE BOW under the Total Vegetation Control 

I section of this booklet. 
SPIKE• - lotbulhturan, Elanco Product, Company 
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GARLON™ 3A 

(TRICLOPYR) 



: Specimen Label 

I 

•Garlon* 3A 
I Herbicide 
I 
I 

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 lngredient(s): 

Triclopyr (3,5,6-trichloro-2-pyridinyloxyacetic acid), as the triethylamine salt ............ 44.4% I ~~~ :~:~:=~~ Tri~l~py~ ~ 31 .. 8°io ... 3 iblg~I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SS.S% 

E.P.A. Registration No. 464-546 

I 
E.P.A. Est. 464-Ml-1 

KEEP OUT OF REACH OF CHILDREN 

I DANGER 
PELIGRO: 
PRECAUCJON AL USUARIO: 

I Si usted no lee ingles, no use este producto hasta que la 
etlqueta le haya sido explicada amptiamente. 

PRECAUTIONARY STATEMENTS 

I Hazards to Humans and Domestic Animals 

CAUSES EYE DAMAGE AND SKIN 
IRRITATION • HARMFUL IF SWALLOWED 

I 
I 

Do Not Get In Eyes, On Skin Or On Clothing 
• Wear Goggles Or Face Shield and Rubber 
Gloves When Handling • Avoid 
Contamination Of Food • Wash Thoroughly 
After Handling 

STATEMENT OF PRACTICAL TREATMENT: In caH of 
contact, immediately flush eyes with plenty of water for at 

I least 15 minutes and get medical attention promptly. Flush 
skin with water and get medical attention if signs of 
irritation develop. Remove and wash contaminated clothing 
before reuse. It swallowed, promptly drink a large quantity 

I 
of milk, egg whites, gelatin solution or if these are not 
available, drink large quantities of water. Avoid alcohol. 
Call a physician. 

Physical or Chemical Hazards 

I Do Not Cut or Weld Container • Do Not Use or 
Store Near Heat or Open Flame. 

I 
I 

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 label before using. Use 
only according to label directions. 
Before buying or usir:ig this product, read '"WARRANTY 
LIMITATIONS AND DISCLAIMER" elsewhere on this label. 
If terms are not acceptable, return unopened package at 
once to seller for full refund of purchase price paid. 
Otherwise, use by the buy81' or any other user constitutes 
acceptance of the terms under WARRANTY LIMITATIONS 
ANO DISCLAIMER. 

IN CASE OF AN EMERGENCY 
endangering life or property Involving this 
product, call collect 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 control of 
unwanted woody plants and annual and perennial broadleaf 
weeds in forests, and on non-crop antas including industrial 
manufacturing and storage sites, rights-of-way such as 
electrical power lines, communication lines, pipellnes, 
roadsides, railroads, fence rows, non-irrigation 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. 

* C 
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Among the woody plant species controlled are: 

Alder 
Arrowwood 
Ash 
Aspen 
Beech 
Birch 
Blackberry 
Blackgum 
Cascara 
Ceanothus 
Cherry 
Chlnquapln 
Choke Cherry 
Cottonwood 
Crataegus 
(Hawthorn) 

Douglas Fir 
Dogwood 
Elderberry 
Elm 
Hazel 
Hornbeam 
Locust 
Madrone 
Maples 
Mulberry 
Oaks 
Persimmon 
Pine 
Poison Oak 
Poplar 
Salmonberry 

Sassafras 
Scotch 
Broom 

Sumac 
Sweetbay 

Magnolia 
Sweetgum 
Sycamore 
Tanoak 
Thlmbleberry 
Tulip Poplar 
Western 

Hemlock 
WIiiow 
Winged Elm 

Among the annual and perennial broadleat weeds 
controlled are: 

Bindweed 
Burdock 
Canada Thistle 
Chicory 
Curly Dock 

Dandelion 
Field Bindweed 
Lambsquarter 
Plantain 
Ragweed 

DIRECTIONS FOR USE 

Smartweed 
Tansy 

Ragwort 
Vetch 
Wild Lettuce 

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

Do not use for manufacturing or formulating. 

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

Use GARLON 3A Herbicide at rates of 1/4 to 3 gallons per 
acre to control broadleaf weeds and woody plants. In alt 
cases use the amount specified in enough water to give 
uniform and complete coverage of the plants to be 
controlled. Use only water suitable for spraying .. The 
recommended order of addition to the spray tank is water, 
Nalco•lrol (if used), surfactant (if used), additional 
herbicide (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 best results applications should 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 killer. 

TORDON 101 Mixture is a restricted use pesticide, see 
label. 

When using GARLON 3A in combination with 2,4-D 3.8 lb 
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 
following treatment. 

On sites where easy to control brush species dominate, 
rates less than those recommended may be effective. 
Consult State or Local Extension personnel for such 
information. 

HIGH-VOLUME LEAF-STEM 
TREATMENT WITH GROUND 
EQUIPMENT 
FOLIAGE TREATMENT: For control of woody plants use 
GARLON 3A Herbicide at the rate of 1h to 1 gallon in water 
to make 100 gallons of spray solution or GARLON 3A at '!, to 
1/2 gallon may be tank mixed with 1/• to 1h gallon of 2,4-0 
3.8 lb amine or low volatile ester or TORDON 101 Mixture 
Herbicides and diluted to make 100 gallons of spray solution. 
Apply at a volume of 100 to 400 gallons of total spray per 
acre depending on size and density of woody plants. 
Coverage should be thorough to wet all leaves, stem, and 
root collars. (See Use Precautions). 

BROADCAST APPLICATIONS WITH 
GROUND EQUIPMENT 
Make application using equipment that will assure uniform 
coverage of the spray volumes applied. TO IMPROVE 
SPRAY COVERAGE, ADD AN AGRICULTURAL 
SURFACTANT (SUCH AS ORTHO X·Tl orTRONIC) AT A 
RATE OF Y4 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 lo 3 gallons of GARLON 3A 
Herbicide and 1/4 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 1h to 1 gallon may be combined with 
1 to 2 gallons of 2.4·0 3.B lb amine or low volatile esters or 
TORDON 101 Mixture in sufficient water to make 20 to 100 
gallons of total spray per acre. 

Broadleaf Weed Control 
Use GARLON 3A Herbicide at rates of 1/3 to Ph gallons and 
1/4 to 1 pt of an agricultural surfactant in a total volume of 20 
to 100 gallons per acre as a water spray mixture. Apply any 
time during the growing season. GARLON 3A at 1;,, to 1 
gallon may be tank mixed with 112 to 1 gallon of IDRDON K, 
TORDON 101 Mixture or 2,4-D 3.8 lb 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 Use Precautions). 

FOLIAGE TREATMENT: (Rights-of-Way) Use 2 to 3 gallons 
of GARLON 3A Herbicide with 1/4 to 1 pint of agricultural 
surfactant or 1 to 1.5 gallons GARLON 3A in a tank mix 
combination with 1 to 2 gallons of 2,4-0 3.8 lb amine or low 
volatile esters orTORDON 101 Mixture, and apply in a total 
spray volume of 10 to 30 gallons per acre. Use the higher 
rates and volumes when plants are dense or under drought 
conditions. 

FOREST MANAGEMENT 
. APPLICATIONS 

For broadcast applications of GARLON 3A herbicide, use 
volume rates needed 10 provide adequate coverage of brush 
for good control, usually 10-25 gpa by air or 10 to 100 gpa by 
ground. To improve spray coverage of spray volumes less 
than 50 gpa, add an agricultural surfactant such as Ortho 
X-Tl, orTronic at a rate of 'I• to 1 pint per acre. Use the 
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 produce larger droplets 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 GARWN 3A Herbicide and Y4 to 1 pt of an 
agricultural surfactant and apply in a total spray volume of 10 
to 30 gallons per acre or GARLON 3A at 1 to 11h gallons may 
be used with 1 to 2 gallons ofTORDON 101 Mixture 2,4-D 3.8 
lb low YOlatile ester in a tank mix combination in a total spray 
volume of 10 to 30 gallons per acre. 

NOTE: Conifers planted sooner than one month after 
treatment with GARLON 3A at less than 111., gallon per acre 
or sooner than two months after treatment at 1 'h to 3 gallons 
per acre may be injured. When tank mixtures of herbicides 
are used for forest Site preparation, labels for all products in 
the mixture should be consulted and the longest 
recommended waiting period observed. 

Directed Spray Applications for 
ConHer 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 5 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 Ortho X-n, 
or Tronic. This spray mixture should be directed onto foliage 
of competitive hardwoods using knapsack or backpack 
sprayers with flat fan nozzles or equivalent any time ·after 
hardwoods have reached full leaf size, but before autumn 
coloration. The majority of treated hardwoods should be less 
than 6 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, 
Injured conifers should recover and grow normally. Over-the
top spray applications can 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 maple, striped maple, 
alder, birch (white, yellow or grey), aspen, ash, pin cherry and 
rubus spp. and perennial and annual broadteaf weeds, use 
GARLON 3A herbicide at rates of 2 to 4 quarts per acre alone 
or plus 2.~o amine or 2.~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 overwintering 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 hardwood species such as elm, maple, 
oak and conifers, apply GARLON 3A Herbicide, either 
undiluted or diluted in a 1 to 1 ratio with water, as directed 
below: 

WITH TREE INJECTOR METHOD: Applications should be 
made by injecting 1/ii milliliter of undiluted GARLON 3A or 1 
milliliter of the diluted solution through the bar!( at intervals of 
3-4 inches between centers of the injector wound. The 
injections should completely surround the tree at any 
convenient height. 

WITH FRILL OR GIRDLE METHOD: Make a single girdle 
through the bark completely around the tree at a convenient 
height. Wet the cut surface with undiluted or diluted solution. 

Both ot the above methods may be used successfully at any 
season except during periods of heavy sap flow of certain 
species • for example 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: Cot 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 GAL.U»IS PER ACRE 
100 GAL WATER OF PRODUCT 

LONVOLUME 
AERIAL 

APPLICATION HIGl-t VOLUME' BROADCAST' Helicopter 
SITE 10()-400 gal/A 20-100 gal/A 1o-30gaVA 

Total Spray Total Spray Total Spray 
Volume Volume Volume 

WINdeend 
Brueh Weed• Brueh Brueh 

Utility & '1'1-1 'h-1111 2·3 2·3' 
Pipeline 
Aights-ol•Way 

Roadsides Y.t-1 'l.t-1Y:1 2·3 

Railroads 'h-1 1h-11n 2·3 

Industrial 
Sites 'h-1 'h-11}., 2-3 

Forest Site 
Preparation 'f.t-1 'h-11h 2-3 2-3· 

• 1;4.11.2 2 gal may be tank mixed with 1/4 to 1h gal 2.~D 3.8 lb 
amine or low volatile ester or TORDON 101 Mixture. 

• 1h-1 gal may be tank mixed with 'h-1 gal 2,4-D 3.8 lb amine 
or low volatile ester or TORDON 101 Mixture fOI' weed 
control; or 1h-1 gal GAR LON 3A with 1-2 gal of the 
aforementioned products far brush control. 

' 1.111.2 gal may be tank mixed with 1-2 gal 2,4-0 3.8 lb 
amine or low volatile ester or TORDON 101 Mixture. 

• 1-11h gal may be tank mixed with 1-2 gal of 2.4-0 3.8 lb low 
volatile esters or TORDON 101 Mixture. 

USE PRECAUTIONS 
Apply this product only as specified on this label. 

Before using any recommended tank mixtures, read the 
directions and all use precautions on both 19:bels. 

Co not apply GARLON 3A Herbicide directly to, or otherwise 
permit it to come into direct contact wlth grapes, tobacco, 
vegetable crops, flowers or other desirable broadleaf plants 
and do not permit spray mists containing it to drift into them. 

AVOID INJURIOUS SPRAY DRIFT: Applications 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 smoke generator 
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 Appllcadan: For aerial apptication on rights-of-way or 
other areas near susceptible crops, use NALCO-TROL drift 
control additive as ~eel by the manufacturer or 
apply through the MICROFOIL boom, THRUVAU/E boom, or 
equivalent drift control system. Thickened sprays prepared 
by using high viscosity Invert systems or other drift IIIClJc:ing 
systems may be utiMzed if they are made as drift-free as ara 
mixtul'H containing NALCQ.TROL or applications made with 
the MICROFOIL boom orTHRUVAlYE boom. If a spray 
thickening agent is used, follow all use recommendations and 



precautions on the product label. Do not use a thickening 
agent with the MICROFOIL 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 velocities are low; 
or by using approved drift control system. 

Ground Equipment: To aid in reducing spray drift GARLON 
3A should be used in thickened (high viscosity) spray 
mixtures using NALCO-TROL drift control additive, high 
viscosity invert systems, or equivalent as directed by the 
manufacturer. Wrth 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 
more 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 'Treatment: To minimize spray drift, 
do not use press_ure 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 
agricultural land as injury to crops may result. 

Do not graze lactating dairy animals or harvest hay from 
treated areas for one year following treatment. 

Do not graze areas treated with more than 2 quarts GAR LON 
3A per acre tor one year following treatment. 

Withdraw livestock from forage treated with 2 quarts 
GARLON 3A herbicide per acre or less at least 3 days before 
slaughter dunng the year of treatment. 

Be sure that use of this product conforms to all 
applicable regulations. 

STORAGE AND DISPOSAL 
Do not contaminate water, food or feed by storage or 
disposal. 

STORAGE: Store above 28°F or agitate before use. 

DISPOSAL: 

Prohibitions - Open dumping is prohibited. 

Pesticide Dlspoaal - 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 Environmental 
Control Agency, or the Hazardous Waste representative at 
the nearest EPA Regional Office for guidance. 

Container Disposal - Triple rinse (or equivalent). Then offer 
for recycling 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 
REPLACES 86-1452 DATE CODE E588 
DISCARD PREVIOUS SPECIMEN LABELS 

General - Consult federal, state, or local disposal authorities 
for approved alternative procedures. 

WARRANTY LIMITATIONS AND 
DISCLAIMER 
The Dow Chemical Company warrants !hat this product 
conforms to 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 
ON THIS PRODUCT. NO OTHER EXPRESS AND NO 
IMPLIED WARRANTY OF MERCHANTABILITY OR 
FITNESS FOR A PARTICULAR PURPOSE IS MADE 
OUTSIDE OF THIS LABEL Therefore, neither this warranty 
nor any other warranty of merchantability or fitness for a 
particular purpose, express or implied, extends to the use of 
this product contrary to label instructions (including 
conditions noted on the label, such as unfavorable 
temperatures, soil conditions, etc.), 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 resulting from 
the use or handling of this product (including 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 to receive 
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 one of the 
following, 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 product used. 

The seller wlll not be liable for consequential 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 or exceed the terms of this Warranty Limitations And 
Disclaimer in any ma~ner. 

38321-LS 

~ 
THE DOW CHEMICAL COMPANY 
Midland, Michigan 48674 U.S.A. 
•Trademar1< of THE DOW CHEMICAL COMPANY 

REVISIONS INCLUDE: 
1) REVISED SUBHEADING USES 

F788 
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APPENDIX C 

U. S. EPA DATA REQUIREMENTS 

FOR REGISTRATION OF PESTICIDES 
FOR TERESTRIAL NON-FOOD, AQUATIC NON-FOOD, 

AND FORESTRY USE 
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U.S. EPA DATA REQUIREHENTS FOR REGISTRATION OF PESTICIDES 
FOR TERRESTRIAL NON·FOOO, AQUATIC NON-FOOD, 

AHO FORESTRY USE 

SECTJOH GUIDELINE SUBJECT RCJtNTS CQilHENTS 

-----------------------------·---····----·--······----------------------------------·------·-----------------··~------·----
158.120 Sect 0 

63·02 
63·03 
63·04 
63·05 

63-06 

63-07 
63·08 
63·09 
63·10 
63·11 

63-12 
63-13 
63-14 

63-15 
63-16 
63·17 
63·18 
63·19 

63-20 
63·21 

158.125 Sect 0 
171-2 

171-3 
171·4 
171 ·4 

171-4 

171·4 
171·4 

Product cheaiatry data 
Color 
State 
Odor 

Helting point 

Soiling point 

Density or specific gravity 
Solubility 
Vapor pressure 

R:T,A,F 
R: T, A, F 
R: T, A, F 
R: TI A, F 

R: T, A, F 

R: T, A, F 
R: T, A, F 
R: T, A, F 

Oia~iation constant R: T, A, F 
Octanol/water pertition coefficient CR: T, A, F 

pH 
Stability 
Reducing/oxidizing action 

FLIIIDlll&bi l ity 
Explodabi L ity 
Storage stability 
Viscosity 
Miscibility 

Corrosion characteristics 
Dielectric breakdown voltage 

Residue Chemistry 
Chemical identity 

Directions for use 
Hagnitude • crops 
Magnitude· fish 

_Magnitude - irrigated crops 

Magnitude • meat/milk/poultry/eggs 
Magnitude - potable water 

CR: T, A, F 
R: T, A, F 
CR: T, A, F 

CR: T, A, F 
R: T, A, F 
R: T, A, F 
CR: T, A, F 
CR: T, A, F 

R: T, A, F 
CR: T, A, F 

R: T, A, F 

R: T, A, F 
NR 
R: A 

CR: A 

NR 
R: A 

R•r-equired CR=conditionally required NR:not required 
T~terrestrial non-food use A=equatic non-food use 
F=forestry use 

Thia aect ion renumbered 158.1q() in Hay, 1988. 

Required if technical cheaical is a solid at rooa 
temperature. 
Required if technical cheaical ls a liquid at rooa 
temperature. 

Required if technical material is organic and 

non-polar. 
Required if test substance is water-dispersible. 

Required if proci.ict contains an oxidizing or 
reducing agent. 

Required if proci.ict contains fl-able liquids. 
Required only if product is potentially explosive. 

Required if proci.ict is a liquid. 
Required if proci.ict is an e11ulsifiable liquid and 

is to be diluted with petroleum solvents. 

Required if end·use product is a liquid and is to 
be used around electrical equipment. 

s ... data required es under 158.120, with .aphasia 
on probl .. atical residue impurities. 

Data on residue in fish are required whenever a 

pesticide is to be applied directly to water 
inhabited by fish. 
Required if pesticide is to be applied directly to 
irrigation water or irrigation ditches. 

Data required whenever a pesticide is to be 

applied directly to water, unless it can be 
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U.S. EPA OATA REQUIREMENTS FOR REGISTRATION OF PESTICIDES 
FOIi TERRESTRIAL NON-FOOD, AQUATIC NON-FOOD, 

I 
AND FORESTRY USE I 

SECTION GUIDELINE SUBJECT RQMNTS Cc»tMENTS 

-------------------------------------------------------------------------------------------------------------------------, 
deterained that the treated water would not be 

used (eventually) for drinking purpose, by man or 

158. 12S 171-4 
171-4 
171-4 
171-4 
171-4 

158.130 Sect N 

161-1 
161-2 
1b1-3 

161-4 

1b2-1 
162-2 

162-3 
162-4 
163-1 
163-2 
163-3 
164-1 
164-2 
164-3 
164-4 

164-5 
1b5-1 
165-2 
165-3 

165-4 

165-5 

Magnitude - processed food/feed 
Magnitude: food handling 
Nature of residue - livestock 
Nature of residue - plants 
Residue method 

Environaental Fate 
Hydrolysis 
Photodegradation - water 
Photodagradation - soil 

Photodegradation - in air 

Aerobic soil aetaboliSID (lab) 
Anaerobic soil metabolism (Lab) 

Anaerobic aquatic metabolism (lab) 
Aerobic aquatic aetabolis• (lab) 
Leaching/mobility 
Volatility - laboratory 
Volatility - field 
Field dissipation - soil 

NR 
NR 
NR 
NR 
NR 

R: T, A, F 

R: T, A, F 
CR: F 

NR 

R: T, F 
R: A, F 

R: A, F 

R: A 
R:T,A,F 
HR 
HR 
R: T 

Field dissipation - aqu_ (sediaent) R: A 
Field dissipation - forestry R: F 
Field dissipation ccab/tank mixes NR 

Field dissipation - long term soil 
Rotational crops - confined 
Rotational crops - field 
Irrigated crops 

In fish 

In aquatic non-target organisms 

NR 
HR 
HR 
CR: A 

CR:T,A,F 

CR: A, F 

R=req.iired CR=conclitionally required NR=not req.iired 
T=terrestrial non-food use A=~atic non-f(?Od use 
F=forestry use 

animals. 

I 
I 
I 
I 

Not required if application is to be by soil 
injection or material is to be incorporated into I 
soil upon application. 
Required on a case by case basis depending on 
product use p.ttern and other factors. 

Not required if anaerobic aquatic metllbolisa 
(162-3) has been conducted. 

I study 

Hay be combined with 165-5. 
Hay be COllbinad with 165-5. 
Required on case by case basis ~ncling on 

proctJc:t use pattern and other pertinent factors-

I 
I 
I 
I 

Raquirad if it is reasonably forseeeble that wat~r1 
at treated site may be used for irrigation. 
Required if significant concentrations of the 

active ingredient and/or its principal degradaticnl 
prodJc:ts are likely to occur in ~atic 
environ11ents and aay ac:cumulate in aquatic: 
organisas. 

R~ireaents same as 165-4; also r~ired unless I 

I 

I 
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U.S. EPA DATA REIIJIREHENTS FOR REGISTRATION OF PESTICIDES 
FOR TERRESTRIAL NON-FOOD, AIIJATIC NON·FOOD, 

AND FORESTRY USE 

SECTION GUIDELINE SUBJECT RCIINTS COMMENTS 

------------------------------·---------------·--·--------------------------------·-·--~-··-------------------~·----·~--·--

158. 135 

R=required 

Sect F 
81-1 
81-2 
81·3 
81·4 
81-S 
81-6 
81-7 
82-1 

82·1 

82·2 

82·3 

82·4 

82·5 

82·5 

83·1 
83·1 
83·2 
83-2 
83-3 

83·3 

Toxicology data 
Acute oral 
Acute dermal 
Acute inhalation 
Eye irritation 
Sk.in irritation 
Sk.in sensitization 
Acute delayed neurotoxicity 
Slbchronic 90 day· nonrodant 

Subchronic qo day · rat 

Dermal 21 day 

Deraal 90 day 

Inhalation 90 day - rat 

Naurotoxicity 90.daY • hen 

Neurotoxicity 90 day· mamaal 

Chronic feeding ·_nonrodent 
Chronic feeding· rodant 
Oncogenicity • other species 

Oncogenicity • (rat preferred) 
Teratogenicity • other 

Teratogenicity - (rat) 

CR=conditionally required HR:1not required 
T=terrestrial non·food use 
F=forestry use 

A•aquatic non·foocl use 

R: T, A, F 
R:T,A,F 
R: T, A, F 
R: T, A, F 
R: T, A, F 
R:T,A,F 
R: T, A, F 

tolerance or action level for fish has been 
granted. 

CR: T, A, F Required if intended use will result in human 
exposure under certain conditions. 

CR: T, A, F Required if intended use will result in hUlllan 
exposure under certain conditions. 

CR: T, A, F Required if intended use will result in human 
exposure under certain conditions. 

CR: T, A, F Required if use involves deraal use or prolonged 
human skin contact; required if peaticidal use 

will involve application to skin or coaparllble 
huaan exposure (swi•ing poola, clothing 
iapregnat ing). 

CR: T, A, F Required if u .. aay result in repeated inhalation 
exposure at• concentration likely to be toxic. 

CR: T, A, F ReCJ,1ired if acute delayed neurotixicity test 
showed neuropathy or neurotoxicity or if closely 
related structurally to a coapound which can 
inca,ce these effects. 

CR: T, A, F Required if acute oral, der111al, or inhalation 

CR: T, A, F 
CR: T, A, F 
CR: T, A, F 
CR: T, A, F 

CR: T, A, F 

CR: T, A, F 

1tudiea showed neurcpethy or neurotoxicity. 
Required under certain conditions. 
Required under certain conditions. 
R~ired under certain conditions. 
Required under certain conditions. 
Required for prowcts intended for food usea and 
prowcts for non·foocl uaea if s lgnif icant exposure 
of human fe111ales of child bearing age aey 
reasonably be expected. 
Required for products intended for food usea and 
prowcts for non·food u .. s if significant expoaure 
of huaan fHales of child bearing age aay 
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U.S. EPA DATA REQUIREMENTS FOR REGISTRATION OF PESTICIDES 
FOR TERRESTRIAL NON-FOOD, AQUATIC HON·FOOD., 

AND FORESTRY USE 

I 
I 

SECTION GUIDELINE SUBJECT RQHNTS COMMENTS 

------------------·-·-····-··········-------·-········------------------~:::~~~~-~-:~:~~:-·------------------------~ 
158.135 83·4 Reproduction - 2 generation CR: T, A, F Req.iired for food uses or if intended non-food use 

84-2 
84-2 
84-4 

85-1 

85·2 

86-1 

158.140 Sect K 
132-1 

132·1 

133-3 

133·4 

158.142 Sect R 
201·1 

202-1 

Gene mutation 
Structural chroaosocaal aberration 
Genotoxic effects· other 
General aetabolisa 

Dermal penetration 

Domestic animal safety 

Reentry Protection 
Dissipation folar 

Dissipation· soil 

Deraal exposure 

Inhalation exposure 

Spray Drift 
Droplet size spectrum 

Drift field evaluation 

R: T, A, F 
R: T, A, F 
R: T, A, F 
CR: T, A, F 

CR: T, A, F 

CR: T, A, F 

is likely to result in h!Jllan lifespan exposure 

which is significant in teras of fr~ncy, I 
aagnitude or ci.aration of exposure; req.iired under 
certain other conditions. 

Req..iired if chronic feeding or oncogenicity 
studies are req.iired. 
Req..iired for compounds having a serious toxic 
effect as identified by oral or inhalation 
studies, for which a significent route of human 
exposure is dermal and for which the assU111ption 
100% absorption does not produce an adequate 
~argin of safety. 
Required on a case by case basis. 

I 
I 
J 
I 
I 

CR: T, A, F Req..iired if certain toxicological criteria are 
met, depending on use. I 

CR: T, A, F Req..iired as for Folar dissipation (132-1); 
required if agricultural practice involves human I 
tasks that would cause substantial exposure to 
residues sorbed to aoil. 

CR: T, A, F Req.iired as for Folar dissipation (132-1) and 

under certain other conditions. I CR: T, A, F Req..iired as for Dermal exposure (133·3). 

CR: T, A, F 

CR:T,A,F 

I 
Required when aerial applications encl •ist blower I 
or other methods of ground appl icat icn are 
proposed and it is estimated that the detremental _. 
effect level of those nonterget organis•s expecte~ 
to be present would be exceeded. 

Required when -rial applications and aist blower I 
or other aethods of ground llf)plication are 

R=req..iired CR=conditionally re~ired NR=not required I 
T=terrestrial non-food use A=~etic llOn·food use 
F=forestry use 

I 
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U.S. EPA DATA REClJIREHENTS FOR REGISTRATION OF PESTICIDES 
FOR TERRESTRIAL NON-FOOD, AQUAT[C NOH-FOOD, 

AHO FORESTRY USE 

SECTION GUIDELINE SUBJECT RQHNTS cc»4HENTS 

158.145 Sect E 
71-1 
71·2 
71·3 

71-4 

71-5 

72-1 
72-2 

72·3 

72-4 

72-5 

72·b 

Wildlife and Aquatic Organisas 
Avian oral LOSO 
Avian dietary LCSO 
Wild m11111mal toxicity 

Avian reproduction 

R:T,A,F 
R: T, A, F 

proposed end it is estiaated that the detre .. ntal 
effect Level of thoM nontarget organisms expected 
to be present would be ex~. 

CR: T, A, F R~ired on a cas. by cas. bu is depending on the 
results of Lower tier studies such as acute and 
subecute testing, intended use pattern, and 
pertinent environmental fate characteristics. 

CR: T, A, F Rec,.aired if birds may be subjected to 
repeated/continued exposure to the pesticide or 
its aajor metabolite degradation products, 
espeeially preceding or d.iring breeding season or 
if data frOfl certain other tests indicate 
pl"t'!t/anlmal accumulation and/or reproductive 
i !llpllCt. 

Simul & act field tests - m1111111/brd CR: T, A, F Rec,.aireaents the saae as for Wild mamaal toxicity 
(71-3), 

LCSO • Freshwater fish R: T, A, F 
Acute LC50 - freshwater inverteb. R: T, A, F 
Acute LCSO - estuar/aarine organis. CR: T, A, F Required if proc1Jct intended for direct 

estuarine/aarine application or is expected to 
enter this environment in significant 

Embryolarv .. 

Fish Life cycle 

Accumulation - aquatic organisa 

concentrations, or under certain other conditions. 
CR: T, A, F Rac,.aired if product is applied directly to water 

or expected to be transported to water froa the 
intended use site and intended use such that ita 
presence in water is Likely to be continuoua or 
recurrent (or if certain other test result, occur). 

CR: T, A, F Required if prociJct ia intended to be a,JPL ied 
directly to water or e,cpected to transport to 
wate~ froa the intended use site, and when 
estimated environaantal concentration is greater 
then or ec,.ael to 1/10 of the no effect Leval in 
72·4 or 72·5 or fish reproductive physiology aay 
be effected. 

CR: T, A, F Rec,.aired if significant concentrations of the 
active ingredient and/or iU principal degradation 
prociJcts ere Likely to occur in ~•tic 

R=rac,.aired CR=conditionelly rec,.aired NR=not rec,.aired 
T•terrestrial non-food use A=ac,.aatic non-food use 
F•forastry use 
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U.S. EPA DATA REOOIREHENTS FOR REGISTRATION OF PESTICIDES 
FOR TERRESTRIAL NON-FOOD, ACIJATIC NON-FOOD, 

AND FORESTRY USE 

I 
I 

SECTION GUIDELINE SUBJECT RCHNTS COMMENTS 

-------------------------------·----·-----------------·--·--------·-----~~:;;~~::-:~·::~-~~~:::·;~-~::~:-··---~ 

1S8. 145 

1sa. 150 

n-1 

Sect J 
121-1 

122-1 
122-1 
122-2 
123-1 

123-1 

123-2 

124·1 

124-2 

158.155 Sect L 
141 ·1 

141-2 

141-4 
141-5 

organ i s11s. 
Simul or act field test - aq..i. org. CR: T, A, F Required on case by case basis depending on the 

1 resul ta of lower tier studies sueh as acute and 
S&bacute testing, intended use pattern, and 
pertinent environaental fate characteristics. 

Plant Protection 
Target area phytotoxicity NR 

Nontarg.area phytotox-seed germin. R: T, A, F 
Nontarg.erea phytotox-vegetat.vigor R: T, A, F 
Nontarg.area phytotox-aqu.plnt grth R: T, A, F 
Nontarg.area phytotox-seed germin. CR: T, A, F 

Nontarg.area phytotox·vegetat.vigor CR:_ T, A, F 

Nontarg.area phytotox-equ.plnt grth CR: T, A, F 

Data are required for Special 
public health situations. 
CTIER 1) 

CTI ER 1) 

CTI ER 1) 

I 
I 

Review and certain 

I 
(TIER 2). Required if a 25% or greater detrimentl 
effect was found in 1 or more plant species int 
corresponding test (122-1) of Tier 1. 
(TIER 2). Required if a 251 or greater detriaentl 
effect was found in 1 or more plant species int 
corresponding test (122-1} of Tier 1. 
(TIER 2). Required if a SOX or greater detriment~ 
effect was found in 1 or acre plant species in t'IIII 
corresponding test (122·1} of Tier 1. 

Nontarg.area phytotox-terr, field CR: T, A, F (TIER!). Required if• 25% or greater detri .. ntel 

effect was found in 1 or more plant species in ti 
corresponding test (123-1) of Tier 2. 

Nontorg.area phytotox·equ. field 

Hon-target insects 

CR: T, A, F (TIER 3}. Req..iired if a 251 or greater cletri11ental 
effect was found in 1 or IIIOre plant species in ti 
corresponding test (123-2) of Tier 2. 

I 
Acute contact LOSO· honey bee CRT, A, F Required only if proposed use will result in 

Toxicity of foliage resic:Les • bee CRT, A, F 

Subacute feeding· honey bee 

Field testing for pollinators 
NR 
CRT, A, F 

bee exposure_ 

Requ ired only if proposed use w il l result in honey 
bee exposure or when formulation contains one or I 
aore active ingredients hoving an acute LOSO of 

less than 1 aicrograa per bee. 

May be required undar certain condition• I 
R=required CR:conditionelly required NR=not required I 
T=terrestriel non-food use 
F=forestry use 

I 
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SECTION GUIDELINE SUBJECT 

U.S. EPA DATA RE<IJIREMENTS FOR REGISTRATION OF PESTICIDES 
FOR TERRESTRIAL. NON·FOOD, AQUATIC NON-FOOD, 

ANO FORESTRY USE 

Rc»INTS W4HEHTS 

----···------·-·--·--------------------·-~---------------------------------------------------------------------------------
158.155 142·1 Acute toxicity· IK1'•tic insects 

142·1 Aquatic insect llfe·cycle 
142·3 Simul/eetual field test·aq. insects 
143-1/3 Nontarget insect-predator/parasites 

158.167 Impurities 

R=req.iired CR=condit ional Ly req.iired NR=not required 
T=terrestrial non-food use 
F=forestry use 

A=8C1'•tic non-food use 

HR 
MR 
NR 
HR 

R:T,A,F 
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Introduction 

This g!ossarv of environmental and related terms replaces "Common En\'ironmcntal 
Terms,"/ubfishcd by the Envin,nmcntal Protection Agency in 1974 nnd revised in 1978. It is 
d~signe to give the w;cr .in e~planation of the more commonly u~ed environment.ii terms 
.ippearing in.EPA publications, news r:lcascs i'lml other Agency documents availabl_e ~o the 
general public, students, the news media, .i nu Agcm:y 1..·mpl<,yccs. The terms .ind defmttions 
in this pub[ic.ition were sclcctL·d to give the user a gcncr.il s1:nse of what a term or phrase 
means in rclative!v non·tcchnical language, although it w.is obviously necessary to use some 
scientific terminology. 

The terms selected for inclusion c.imc from previously published lists, intern.ii glossaries 
produced by various programs. ,md specific suggestions made by m.iny Agl'ncy programs 
and offices. The chemic.ils .ind pt·sticidcs selected for inclusion were those most frct1ucntly 
referred to in Agency public.itiuns or which arc the subject of major EPA rt:gulatory or 
program activities. 

Definitions or information about subst.inc1:s or progr.:im .ictivities not included in this 
glossary may be found in EPA libraries l~r scit:ntifidtechnical reference documents or may be 
obt.iined from the various program offices. 

The definitions do not constitute the Agency's official use of terms and phr.:ises for 
regulatory purposes. Nothing in this document should be construed to in any wav alter or 
supplant anv other federal docum~nt. Official terminology may be found in the faws and 
related regulations as published in such sources as the Congressional Record and the Federal 
Register. 

Users 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.:. Rcdui;ing th• dci;rtt or intc:n:!'ily of. or 1:limin.;i1ini;, pc,llution. 

Abandoned Well: A wf'II who~ u~ hii:1 bttn pennanf'ntly Ji~unlinul!d 1•r 
whim is in a state of di!lrepair such that it c:mnot be usl!d rur its int~nJl,J 
ru'}IUH, 

,\BEL: Er A·, cum.-,ut~ l'IU'ICll'I ror an..aly,,Jni:; a viulator·s abHity lo pa}· a d\·il 
rc:nnh~·-
/11.lt~nq,tinn: n,.. l'"'~i~,· uf uni• !llll~t:inn• into ,,r thn•ui;h .1n11th1:: I'.~ .. :in 
1•rt·Mli1•n in whil-h un~· ,,r rnun• !'C•luhl._• ~11npi1n,rntll 111 a i;:is m1i,.tu,e are 
11i~ ... ,h·1'\I in ,1 1i,1ui,I. 

.\,crll'rJtur: In 1,1<li.11i,,,; -..i,·111·1•, ,1 ,k·,·k,• lhJl ~1•1:~d!I ur d,.:i~~u l'"rtkl .. ~ 
a..11, h .111 ,.h., ,, .. 11~ ,., 19,,•h10•;,. 

.\n i,lll'nl '-itr 1 h, t, ... 111111• ,,1.0,11111,·,1·•~ tt·,I ,,. ntrn·nn·. l,nhm· 111 ln~~.\·itl11.'l' 

.,t .1 1.f.,nl ,., ~,l,•11)! ., "·'"""l'"P1l.lli,•n ruuh·. n....,ulti111; in,, n.·h·,1~t' of h.1:7nrJuus 
n,.11,·t1.1I" 

,\cdimAll1Jti11n lh,· 1•ln ~i,,l,•,:i,.,1.m,I l•, .. h.1t·ior.1l .,,lju:;t111~,u~ 11( iln uri;~n· 
i-..,n h• • h.tn1~•""' in it~ ,·u, u••nntt•nl. 

Acrh lclrnli nr ,\ ,ul•q,rn.-.· in 1h,• h11rn.,11 f,nJ~- h;i\·ins irnport:int 
u,·m, ;,, .111~n11th·r ,•lh·, 1" c•n ,·.iriou~ int,•rn,11 "r!ltt•m.!I: often u~cd as a broncho
,·nn,tn,·h •r. 

Acid l>rrn4ilion: A nm,,•1,·, dwmk,11 .,nJ :ilmo~phc:ric: ~·h~nomenon thilt 
.,. , urc wlwn ,•n,i•hi,111~ c•f "ulrur .111.J nitroi;c:n comp<1unds .1nd other sub
~t.111n'!! .u,• tr.111.donn•,J f,\· d1l'mici1I proccs!ll.!S in the :1tmusphere, otten lar 
from lh•• nri~in.il ~nurct".!I, ~n.! then dept•~ited on earth in either a wet or dry 
fc•rm. l'hl" .. :C't forms. popularly called -ilcid rain, w can fill! as rain, snow, or 
f<>,;. Tht' dry forms are acidic gase, or particulates. 

Acid R.:iin: (See: :1cid deposition) 

Action Levels: 1. R~latory levels recommended by EPA for enforcement by 
FDA and USDA when pesticide residue, IXalr in food or (ttd commodities for 
ttuons other th.in the dirffl application or th• peslidde. A.!I oppnwd to 
•tolerances# which ilre established for residues occurring as a direct result of 
propet usage, action levels are set for inadvertent residues resulting from 
previous legal use or accidental cont.arnination. 2. In the Superfund program, 
the existence of a contaminant concentration in th• environment hii;:h enough 
to wamint action or trigger a response under SARA ;md the National Oil and 
Hazardous Substances Conlin~ncy Plan. The term can be used similarly in 
other regulatory programs.~: tolerances.) 

Adivated Carbon: A highly adsorbent rorm o( carbon used to remove odors 
and toxic substances from liquid or gaseous emissions. In waste treDtmen t it is 
used to remove dissolved organic matter from waste w;iter. It is ;i[so used in 1 

motor vehide f'Vaporative control systems. 

Adivated Sludge: Sludi;:e lhat results when primary efnul!nt is mixed with 
bacteri11-l,1den sludge :ind thm aiitated .ilnd aenited to promote biok1gi<.':il 
treatment. This s~eds bre.il!.down of organic matter in raw sewage undergo
Ing sewnciary waste treatment. 

Adin tn,sredient In :iny p,e$ticide pruduct, the component which kills, or 
otherwi!'e cont,uls. target pt'Sts. Pesticides are reguliiled prima.rily on the basis 
or ilctive ingreJi~nts. 

Acute Exposure: A sinnle exposure to a toxic subst;mce which results in sevll!'tt 
biologiClll harm or death. Acute exposures are usually characterized as lasting 
no longer lhan a day. 

Acute Toxicity: The ability of a subst;mce to c-ause puisonou, ~Heels resulting 
in sevf'tt biologiGJI harm or death soon Mter ii single exrosure or dose. Also, 

I. any se,.•ere poisonous effect resulting from ii single short-term •xposure to a 
toxic: substance. (See: chronic toxicity. to,iicity.} 

I 
I 
I 
I 

\ Adaptatio)11: Changes in iln organism's structure or habit that help it :adjust to 
its surrounding,. 

Add-on Control De,ric:e: An ilir pollution conlml devicr such as carbon ad!IOr• 
ber or indnerutor which r~uces the pollution in an exhaust c.:is. Thf' 1."Untrol 
device usuallr don not affect the process ti.ring \'nntrolled and thus 1s - .:iJJ. 
on- technology as orpoSf'd to a scheme to control pollution 1hrough making 
some attention to the basic proce,s. 
Adhesion: Molecular :ittraction which hulds the surfa..:e, oi two !<UbSlilnce!I in 
c:antact. 

Administrative Order. A legal dOC"1.lment sigr,ed by Er A directing ~n in• 
dividual. busine,s. or other entitv to take co~h·e ;iction or refr,,in from .u, 
activitv. I! descri~ the violations anJ actions ta~ takl'n, :ind t"an be? c?nforc._-cl 
in court. Such ordl!rs may bC? issu<'<I. for C!~ample, :is a r~ult of .:in .:1,h11ini!<trn• 
tivc l'Qmplaint wht!r1:by the n!'!p<ltld~nt ill ord_cred tu pay a pen:ilty r\,r vic,la-
tions of • statute. 
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Ad,nini,1r.1lh-1' Or,lrr On Con!<C'nt: ·\ lq:,11 ,1):11,·m,·nl ,i}:nrd h, IT,\ ,.,,,I .,n 

in\lividu,:I. l>m,in~-:-~. ,,r t1!h\·r 1·ru11,· thr11m;h whid, ti,._,\ 1111,Hur ·'~"""" tu l'·'~
for .:um•cti,•n t>f viul,11i,1n-.. IJl.•• lh~• ll•fttin-..t \"T.1n,,·ti\·1• ,,r d,.11111!,' ,•1·ti,1n~. "' 
nd min rn,m :111 .1rtivih-. It Jl!!ll:rihes th•· .:l•"li<•l>'I tu l••· t,,k,•11. mJ~· 1-t: ~uL,jo:ct 1,, .:i 
commll!nt pt;-rie'd. ,1pplies In civil arti<'n!', .1nd can bl! .. nlNcl'J in ~our! .. 

Administriltivc Procedures ,\d: A l.1,v th.it spells out pruccu11n•:unJ rt.-q';.nr,e
ments rel,1ted to th'! prnnmlf:3linn uf r~11l:1tiuns. 

Ad!()rpti<'I'\: I. AJhc..~iun ur n1olenil~, ,,I gas, lil.1uirl. or di,_,..,lu:d ~c,li.t~ tu a 
surface. 2. An ad~·ann.-J ml'!h,>d ur trc:iling w.:istell in whi-;h .1cti\'i1h:J t:,irl:'lm 
~o,·e, ,,rganic: matter fmm wast~watl"I'. 

Adullerants: Ch<•mir:11 impuritiL'S or su~tanws that by l,m· du not bL•loni; in a 
food. or in a pf<llticid~ . 

Advanced Waste W.ihir Treillmenl! Anr trl•atmcnt or ~t:wa~c th11t i;t•1-s 
~~·onJ lhf' ~ttnnJa~· or biul,,i;it:::il w:itcr trcatme-nl st.,!;c nn,i indu,lco: the 
remuval uf nutrients ~uch as pho~ph11ru~ -mil nitmscn ::ind a hii;h pt-rc~nt:-oit~ 
<1£ $u:trrnd~d s,,lids. (Sl'i:' prini.,ry. ~l'L'\.•nd:iry lrC';i.tmcnt.) 

Advi~ury: A nun·n.~111.,tmy docu1n1;.-nl that cnmmuniGJtl'~ ri:;k information In 
per,o.ns who may have to make risk manni;ement deci5iuns. 

Aeration: A pmces:s which promotes t>io!ogtc;i.l dt:grnu.itiun uf or~,lniC' wakr. 
The pnxes, may be passiv• (as whi,n ,,·;;iste i~ ~x~,used to .iir), or ;:ic:ti\·e (as 
when a mixing or bubbling dl!vic:e intrudu~s the .iir). 

Aeration Tank: A chamber used tu inject ;i.ir intu w:itc:r. 

Aerobic: Life or pmcc!'~es thcll n.'quirl!, or arc nut desl royed by. the prcs~n~-e of 
oxygen. (Se~ ilnaembic.) 

Aerobic Treatment: Process by which mkmbf's dn.-ompose mmplt!ll" orsanic 
compounds in !hi! pre5enn! of o,iygcn and use the liberateJ energy for 
reproduction and growth. T~·pes of ;ierobic proce,~H include t!'Xtended aera• 
lion, trick.ling fil tra lion, ancl rut a ting biuloi;ial contactnrs. 

Aerosol: A suspcn~ion of lilJuid or solid particles in a i;:is. 

Afterburner. In incinerator tC<"hnolui;y. a burner lu..-:ited so that the combus
tion gases ilre made to pass through its flame: in order tu remove smoke anJ 
odors. It may be att:ichl!d to or be separated from the incincr;atur proper. 

Agent Orange: A toxic herbicide ;md defoliant which was used in the Vietnam 
conflict. It contains 2,4,5-trichloroph~noxy.idtic: acid (2.4.j-T) and 2-4 di· 
chlorophenoxyacetic acid (2.4-D) with tnra am<1unts of dioxin. 

Agglom,ration: The process by which precipiuition particles grow larger by 
collision or contact with cloud particles or oth.r precipitation pnrticles. 

Agglutination: The process of uniting solid partidl!Scoated with a thin l:iyer of 
adhHive material or or arresting solid particles by imp.i!ct on a surrace coatt'd 
with an adhesive. 

Agric:ulturill Pollution: The liquid and solid wutes from fanning. includin~ 
runoff and le11chinp; of pe,ticides and fertilizers; erosion and dust frum plo
wing; animal manure and carcas~es; crop re,idues, and d•bris. 

Airbome P;iirtic:ulates: Tata I suspended particulate matter (ound in the ~tmo5-
phere as solid particlH or liquid droplets. Chffl'tic:al composition of particu· 
]ates varin widely, depending on lncaliun and tin1e nf year. i\irbome pnrtic:u• 
!ates indude: windblown dust. ·•niis.~ions from industrial processes, smoke 
from the burning of wood ilnd cu.,I. and the exhaust nf mutor vehicles. 

Airbome Reh!ase: Rele:ise or any chemi~.il into the ilir. 

Air Changes Prr Hour (/\CH): The movemenl nf a w,lume or air in a giv~n 
period of lime: i£a houst" has one air chan);C pt'r hour. il means thilt all or the :iir 
in the house will be Npl,lccd in ., one-hour pcrit>d. 

Air Contaminant: Any p:irticul:ite m;itler, gil!<, nr combination lhl'r.,.,f. other 
th.an water vilpor ur natural air. (S<:e: .:iir pollutant.) 

Air Curtain: A ml!thod nf containing oil ~pills. Air bubbling thro\lgh a pC'r· 
(orated pipe Cilui;e,. an upw~rd wnter nuw that sluw, tht.> spread of oil. It c.:111 
also be Ulled to stop fish frum entt"ring pollutl!d water. 

Air Mus: A wide,pn!ild buJy 11( ,1ir thi'lt i;ain!I certain mct1.•vml1•sic::il tir 

jX•lluli:d ch;i.rae"teristics-r.g .• a he:it inver.,1ic.1n or !'mogi;incss,-\, hilc :ot>t in 
one lucation. The i:h;m1cten~lics can ch.ingll! as it mo\·~ ;iway. 

Air Monitorins: cSt.v. munitoringl 

Air Pollutant: An~· ~ubstanl"t' in air ,,;hii:h cuulJ. if in hi):h ~·nuui:h cuncentra• 
lion, harm m.iln, uthcr ,1nimals. VCJlClati(,n, or m.itcrial. ronu:;int., Rlil}' in
cluJe almn,t .:in~· natural or arlifici;il n•m("ll<$itiun nf maltcr l71pahll' of bt:ins 
airtK..me. Th1•y m,\~' ho! in the (onn u( !-ooliJ rdrtlclc-:o. li,1uit.l t.lwrl_ct,. ~il~'S. ur 
in nnnbin,uiun,of thnll! fnrmll. Gc11ll!r.:1lly. thll!)' r~u intu !we• nMm i;mup,: Cl) 
thl.rk!cmitto:d dirccll\' fron11d,·ntifi,1l·I,• ~uur.~ .1uJ 1:1 thn-.• rn ... 111..-,·d in the 
air I,,· int .. rn:tim, 1,ct,,·,·~·u ''""'r mt•n: pr im.,n· pulh 11.1111". "' I,~ r,•,1,·1 i1u1 with 
n1•rm,,I :it1ntll-1'™'ri·: tun,ti111, • .,1~. with ,If" with,,111 pl11,11~1,1h.1li1m. F,du!li~·c 
of JXlllo!n. to~ anJ Ju~,. which an: 1d n.1tur.1l 1•ri~i11 •. ,f.., 1111 ll~l wnl.nninJnts 



hHe bttn identified and fall into the following aitl!gorie~: solid!'. sulrur 
comrounds. volatile ori;ilnic chemic;ils. nitrogen comptiunds. l•,y,;en com• 
pounds. halogen compounds. radi~1::ictive comP'1unJs. and odors. 

Air Pollution: The presence <1f cunt.imin.1nt or pollut.int ~ub,t.11,cl'! in the .lir 
that do not disperse properly and interfe~ with human health or wl!lfare. or 
prodti<e other harmful environmental efrccts. 
Air Pollution Episode: A period of abnormally high roncentr~tion nf air 
pollutants. often due to low winds and temperature in~"t!r.sion. that c::in oiuse 
illness and death. (See: episode. pollution.) 

Air Quality Control Region: An ar,a-duign.ated br the federal 
gov~ment-in which communities share a common .iir pollution problem. 
Sometimes several states ue involved. 

Air Quality Ctiteria: The levels of pollution and lengths of exposur, nbov, 
which adverse health and welfare effects 1nay occur. 

Air Quality Standards: The level of pollutilnts prescril>ed by rei;ulations Lhat 
may not~ excffded during a spmfied tim, in a defined .uea. 

Alachlor: t, herbicide. mnrketed under the trade name Lasso. used mninlf to 
control weeds in cum and soybun field5. 
Alar: Trade name fer daminozide, a pesticide th;it mnkt's apples rl-.ldt'r, 
firmer, and less like I y to drop off t~s before growers .ire rend)' tu pick them. ll 
is also used to a lesser extent on peanuts, tart cherries, concord grapes. and 
other fruits. 

Aldicarb: An insecticide sold under the trade name Temik. It is milde from 
ethyl isocyana.te. 

Algae: Simple rootless plants thal grow in sunlit waters in rel:ative proportion 
to the amounts of nutrients .ivailable. They 1:an ;iffect water qu;1llty ad,•ersely 
by lowering the dissolved oxygen in the water. They are food for fish and small 
.iquatic; animals. 

Algal Blooms: Sudden spurts of algal growth, which can a/feet ,-·ater quality 
.idversely and inditate potentially hazardous changes in local water chemis-
try. 
Alpha Particle: A positively charged particle composed of Z neutrons and 2 
protons released by some atoms undergoing radioactive dec::iy. The pa rt1cle is 
identical to the nucleus of a helium atom. 
Altirrnate Method: Any method of sampling and .innlyz:ing for .in air pollutnnt 
which is not a reference or equivalent method but which has been demon
strated in s~cific cases to EPA's satisfaction to produa results adequate for 
compliance .. 

Ambient Aic Any unconfined portion of the atmosphere: open air, surround· 
ing air. 

Ambient Air Quality Standards: (See: Criteria Pollutants and National 
Ambient Air Quality Standards) 

Anadromous: Fish that spend their adult life in the sea but swim upriver to 
fresh-water :spawning grnunds IQ reproduce. 

Anaerobic:: A life or process that occurs in. or is not destroyed by, th, absence 
of oxygen. 

Antagonism: The interaction of two chemicals ha•,ing a.n opposing, or 
neutralizing effect on each other, or-given some specific biologi1:al e(fect-a 
dlemical interaction that appears to have an opposing or neutrali~ing eCfect 
over what might otherwise ~ expected. 

Antudic #Ozone Hole#: Refers to the seasonal d,pll!tion of ozone in a large 
area over Antarctica. 

Antibodies: Proteins produced in the body by immune s~·stem cells in re
sponse to antigens, and capable of combinini; with antigens. 

Anti-Degradation Cause: Part of federal air quality and water'luality requi~ 
menis prohibiting deterioration where pollution levels are above the legal 
limit. 

Antigen: A substance that causes production o( antibodies when introduced 
into animal or human tissue. 

A'luifer. An underground geological formation. or group of formations, con
taining usable amounts of groundwater that c:an supply wells and sprin&-"· 
Arbitration: A proce,s for the resolution of disputes. Decisions :ire miiJe by an 
impnrtial arbitrator selected by the parties. The:se d«Dions are usually lt!Sally 
binding. (See: mediation.) 

Area of Review: In the UIC program, the af1!a surroundini; ill\ injection well 
that is reviewed during the permitting process tn determine whether the 
injection operation will induce flow between aquifers. 
Area Source: Any SINIII source of nun•n.-.tural nir polluti<1n that is releD~cd 

- OVtt a relatively small area but ""'hkh cannot bf, cb~~ifieJ as ,3 puint 5uurcl!. 
Such sources m.ay include vehiclt.'S nnJ olluir sm,111 fuel combustiun en1,ines. 

DRAFT 
Asbestosis: ,\ discast' .issociD Led with ch rnn ic e'<posu re to and i nhala ti(,n of 
,151:,e~tc,s fil-cn. The disc.tSt' m;ikcs breathing pmg~ssiwly m(lfl' Jifficult .1nJ 
c:in le:iJ to death. 

Asbeslos: A mint'ral fiber th,H C,ln pollute air ,,r water .ind Cilus~ c:inC'er o, 
asbestosis when inh.:iled. EP/\ hDs b.inned or severelv restricted its use in 
manufoi:turin>; ;ind cnnstructinn. · · 
Ash: The minpr::il content of a product reinainin~ after romplete combu!llion. 

A-Scale Sound Lil!vel: A ml!asure111ent of ~ounJ ai:-proximating the sensith·ity 
of the human enr, used lu note the intensity or annoyance of sounds. 

A5similation: The ability uf a body of water to purify itself o( pollutants. 

Atmosphere [1.nl: A stnnJ::ird unit of pre!isure representing the p~ssure 
exerted bv D 29. 92-inch column of men:mv at sea level at -IS' latitude and equal 
In 1000 grams per 51.IUilTl' centimeter. (th;) The whule mass of ::iir surrounding 
the earth. compose<! l.1ri,1t'ly 1,f oxygen and nitrogen. 

Atomiz:e: To divide ;i li<1uid intu e'<lrcmely minutl! particles. eilher by impilct 
with a jet of steam ur con,pres~l!d ;;iir, ur by pasSo1ge through some mechanic.ii 
device. 
Att:iinment Arn: An :irea consiJ,m.•d lu have :iir •1uality as good :is or better 
than the national ilmbicnt ."lir<\llillity st,mJardsa:.Jefined in th~ CleDn Air Act. 
An u~a mav be an att:iinment area for one pollutant anc..i a non-att;iinment are~ 
for others.· 

Attenuation: The process by which a compuund is reduced in concentration 
overtime. through adsorption, degr.idillion, dilution . .ind/or tr:insformation. 

,\llract:int: A chemical or agent that lures 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 org.inism that produL-es Food from inorg.inic sub:st.inces. 

8 
Background Level: In air J)\l!lution control. thl! concentration of air pollutants 
in .i definite area during a fixed period of time prior to the starting up or on the 
stoppage of a source of emi!<sion under control. In toxic subst3nces monitor· 
ing, tht! ;iver::igt! pnesence in the environment. originally referring to- nnturally 
occurring phenomena. 
BACT-Best Avail3l>le Control Technology~ A !!mission limitation based on 
the maximum degree of emission reduction which {considering energy. en· 
vironmt-ntal, and economic imFacts and otht-r costs) is achievable through 
application of production processes and av,1ilable methods, systems. and 
techniques. tn no event does BACT permit emissions in exc:es:s of those 
allowed under any applic.ible 0Pan Air Act provisions. Use of the BACT 
concept is allowable on a case by cise basis for major new or modified 
emissions sources in attainment a~as and applies to each regulated pollutant. 
Bacteria: (Singular. bacterium) Microscopic living organisms which c:an aid in 
pollution control by consuming or breaking down organic matter in se~age. or 
by similarly acting on oil spills or other water pollutants. B.acteria in soil, water 
or air can also cause human. animal and plant health problems, 

Baffle Chamber. In incinerator design. a chamber designed to promole the 
settling of fly DSh :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. 
Baghousc Filler. Large fabric bag. usuDll:,," made _of gla~s fi_bers. used t~ 
l!!liminate intermediate and larg, (greater th3n 20 microns in diameter) parti
c:les. This device up1m1tes in a way ,imilar to the bag of an electric vacuum 
cle:iner. passini; the air and smaller particulate matter. while entrapping the 
lar11:er particulates. 
B:iling: Compacting solid waste into block.s to reduce volume and simplify 
handling. 
Ballistic Separator: A machine that sorts orgDnic: from inorganic ITl.ltler for 
compostin~. 
!and Application: In pesticides. the spreading of chemicals over. or next to, 
each row of plants in a fil!ld. 
Ban kin~ A !lr:'tem for recurdin,; qunlifitd air emi.5Si?n _reductio~s for later use 
in bubble. offset. or netting lransactions. jSee: enuss1ons tr.idmg.} 

Bar Screen: In wastewnter t~.itment, a devi~ used to remove large solids. 

3 

I 
I 
.I 

I 
I 
I 
I 
I 
I 
I 
.1 

I 
I 
I 
I 
I 
I 
I 
I 



I .. ._____;,. --~----- ... 

1·· 

I 
I 
I 
1· 

I 
I 
I 
I 
I 
I 
-I 
I 

ii 
j 

I 

"·rrie, Ca.iting~'ll: A l.iyeru( a m,1h:-ri.1l th.1t_.-...·1~ h••)i1~1ru,;1 vr,.'n"·i•m FJ;.~.11,:\!' Boom: 1. ,\ r.,•a,,r,~ .il:\'h't.: u~J h• ,unt,1in uil nn ~ hoJy ul w,1h·r :. ~ J 'i!,", ,,t 
ot snmethitti;. thruu~h .i ,urt:tc~ :h.1t ,,_ t;i ~, r·~•!l"'.1~ ... 1. <' ,:. ~ruut. "·"''"" ··~ ''\l'nprr1t.-n1 u~,i t:1 .i~·i"I:' p•.~ti(i,111!,0 frum srnu!'IJ l'ljt1ip1•1tN ci:.:h "' .i 1::i-::,•r 
various seaiini; c.-ompc,uml~; ~•1n\!ltm•~ u.....d w11h pul~ur.-th.in\! n1cmt•ra!I•'"> nr lmclc.. (S ... -e: ,.,,n:c hooni.) 

to prnent corro,iun ~r u~1JJtiun of r.'lt'!JI ~urf,,..::'. ct,,m",;;il 11"1!:'~CIS ,,., Botani<.;il resticiJe: ,\ l"''ti~"l<ll' "huSt! o1c11w ini;r<"dit."nt i!' ,1 pl,,nt pru,.iut,..J 
\"arious materials. or, fur 1!:-.1n1ple, lo pre~·enl sGil•g.1:1-borne r.iduo fr1.•m ,h..,n1ic;al such .,~ nirotin,• or ~lr)·Chnin,•. 

movit15 throush w,11ls. cracks. ,,r joints in ,1 h('lu!t!', Bolth! Bill; l'mr,used or en.ictrd lci;i~l.itiun \\ hid, r.:,1uirl"! ,1 re!m n •l•I,· 
Bual Application: In ~ticidl!S, tht> aprlic.\tiun of .i chl"fflic,11 tin pl.mt ill'mi dcpusil ~,.., ~ ... r ur suJJ cont.iinl!Ts ,m,l rri•vi,l~ tor rl'tJil sh•~ ,,r o•h~·~ 
or ttee tNnks just above !ht> soil line. . redemrtiun cmlers. Such Jei:isl,umn is dt'$ign...J tn di!'«1ur:1s~ use llf ttorow· 
BEN: EP A's computer model ftir analrzing a violator'll ec:unomic s:iin f",m not away ..:ont•inO!rs. 
complying with the law. Bottom Land Hardwoocls: Fore,tt'd freshw.1tt'r wetl,mds adjo1cl!nt to t1\'l!r5 in 
Benthic Orsannm fBenthosl: A fonn of aquatic plant nr animal life th;it i~ the,outhe11: .. emUnitedSl,Uf'!l. Tlu~rarcereci.:illyv11[u,iblt!forwi!J1ifeb~-
found on or r,ur the bonom of a stream, lake nr ~an. ing .1nJ ncstins .inJ habit.:lt .ln!.i~ .. 

Benthlc Region: The bottom layer ~f a body or water. Brackish Water. A mixture of f~h and s;ill water. 

Beryllium: An airbume metal that can be hazardous to human he:ilth when Broadcast Application: In pestiddes, the sp~ading or c:hemiQls over an l!n lire 
inhaled. It is discharged by machine shops. ceramic: and propellant rl11nts. and area. 
foundries. Bubblr. A i1ystem under which exislin1: emission.5 sourtts c.1n propose alter• 
Beta Putide: An eleml!'nt:try 1-•artide emitted by radioacth•e decay, th.it m.iy natl! mean~ lo comply with I set of ~millsion~ limitiltions: unJl!r the bubbll! 
cause skin bums. It is halted by a thin shel!t of paper. conc!!pt, sourc~ 1:an cor,tml more than required al one emission point where 

cuntrol costs are rel.itively low in retu m fur a cnm parable relax.a lion 1)f control$ Bioaccumulative: Substances that increase in concentr,itinn in living org.in- h h 
at a Sl!Cond emission point where rostll ilR ig er. isms (that are vimr slowly met.,bolized or excrt!ted) as lher breathe c:nn• 

bminated air, dri.;k contaminated water, or eat contaminatl!d food. (See: Bubble Policy: (See: emissions tr.iJinl(.) 
biological magnification.) Buffu Strips: Strips of gri'.155 or other erosiQn·resisting \'egetation between or 
Bloassay: Using IMng organisms to measurt the elrect of a substance, factor, below cultivated strips or fields. 
or condition by comparing before-and-after data. Tenn is often used to me.>n Burial Ground (Graveyard): A disposal site for radioactive waste matl!rials 
cancer bioassays. that uses earth or water ;is a shield. 

Biochemical Oxygen Demand (BOD): A measure of the amount of oxygen By-product: ?,faterial. other than the principal product, !hat is generated u a 
consumed in the biological processes that break down organic matter in water. consequence of an industrial process. 
Thi! greater the BOO, the greater the degree of pollution. 

Biodegndable: The ability lo break down or dttnmpose rapidly under natural 
conditions and proces.sH. 

Biological Control: In pest control. the use of animals and organisms that eat 
or otherwise kill or out~mpete pests. 

Biological Magnification: Refet"S lo the process whereby certain subst.inc.-e, 
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 
tum are eatffl bv large birds, animab or humans. The substances become 
concentrated in tissues or internal organs as they move up the thain. (See: 
bioaccumulative.) 

Biological Oirid.ation: The way bacteria and miaoorganisms (eed on and 
decompose complex orpnic: materials. Used in self-purification of watl!r 
bodil!S and in activated sludge wutewater treatment. 

1Uologkal Treatment: A treatml!nt tl!Chnok•gy that uses bacteria to consume 
waste. This treatm,mt breaks down organic: materi.ils. 

Biomau: All of the living material in a given a~a: often refers to vegetation. 
Also oiled ~t,;ota~. 

Biom<.'nitoring: 1. Thl' u,e ofli\'ing organis1ns to test the suil.lbility ohffl uents 
for discharge into rccei~·ing w:aiters .1nd to test the qu.>lily of such waters 
dc,wn!ltream (mm the di!lch.irge. 2. Anal~i!I of blood, urine, tissues, etc., to 
meallure chcmk'ill exposure in humans. 

Biosphere: The pnrtion of Earth .1nd its atmosphere that can support life. 

Bio.stabilizer: A machine lhat converts solid waste into compost by i;nnding 
and aeration. 

Biota: (See: biom.iss.) 

Biotechnology: TechniquH that use living organisms OT p.irt!I of org11nisms to 
produce I variety of products (from medicinrs to inJu~tn:il en,iyml!S) to 
improve plants O?" anim;ils or to develop micrnori:;ani~m~ for sp1!cific ust?S such 
as removing toxic:s frum bodi~ of water. or .is pl!sti<iJes. 

Biotic Comrnunity: A naturally occumni; .is,cmblni;c or pl,1nt!I am.I :inimills 
lh1t liv,. in the same cnvironmo:nt and are mulualiy sustaining :1nd inter• 
dependent. 

\ Black tung! A disc:a~e of th~ lungs cau!IN by habitual inh:ilatiun of mill du~t. 

Blackwater: Water that cont.:lins anim.>I, humo1n. or fund waste,. 

Bloom: A proliferation of;il~e anJ!or hii;h\.'r .111u.1tic plant!'I in a boJy u( water: 
often related to pollulion, espea,1J1y wlwn pollutants accelo:rntc gmwth. 

8005: The amuunt of dissoln..J o~ygl'TI consumed in five d;iv" by binlu!~it':11 
rC'OCesses bre:ikin,; Jown or,:.inic matter. 

Bog: A ly~ <lf wt?cl,1nJ lh:it .x<umuL,tl!!I .ippn:o:;,1bl,: pl:,lt J•·f'lll'lit:oi. lk'!;,.; 
depend prim11ril),' on precipitaliun f<1r their watt'r !Wlt1rc,•, .ire n"u.illy ;i('!Jic: :md 
rich in plant residue with a conspicuous mat of lh•in~ i;rl!l!n mus.,;. 

C 
Cadmium (CD): A heavy metal element th.ttaccl/mulates in the environment. 

C.ancellation: R,:fen to Section 6 (b) of the lhc Federal ln~ttticide, Fungicide 
and Rodentic:ide Act (FIFRA) which authorizes ancel111tion of a pesticide· 
registration if unreasonable .1dvcne effects to the environment ;mJ public 
heallh develop when a product is used according to widesprnd and com• 
manly recognized practice, or if its l.ibeling or other material ~uil'l!d to be 
submitted does not comply with FIFRA provisions. . 

Cap: A layer of day, or other highly impermeable maleri.>I installed over the 
top· of a dosed Landfill to prevent entry of rainwater and minimize produc:tiun 
of leachate. 
Capture Efficiency: Tl1e fraction of all organic vapors generated by a process 
that are directed to an abatement or recovery device. 

Carbon Adsorber: An ;idd-on control device which uses activated c:art:ion tu 
ab!iOrb vr,l,1til11 org;mic CfJfflJ)QUT1d:i from i1 gas stream. The VQCs ue later 
r-ecovered from the carbon. 

Cubon Diodde CC02l: A colorl~s. odorless, non-poisonous gas. which 
n!Sull$ from fossil fu11l c:ombustiQn .ind is nonn.illy a part of tl\e ambient air. 

Carbon Monoi:ide ICO): A colorless, odorless. poisonous gas produced by 
incomplete fo55il fuel combustion. 

Carboxyhemoglobin: Hemoglobin in which thP irun is 11ssocioted .-·itl\ carbon 
monoxide (CO). The affinity of hemoglobin for CO is about 300 time, greater 
than for oJCygen. 

Carcinogen: Any substance that can cause or contribute to the produc.-tiun of 
cancer. 

Carcinogenic: C1nc:er-pr,..Judn!lj. 

Carrying Cap~rity: I. In rccrc,Hion n1an;ig11mcnt. thl' amounl of •.t'"I! ;i n.-cr,!a• 
lion .:irea c:in ~u~tmn withnut dl!tl!riorntiuu of it1 qu.ility. 2.. In wildlif,: m:in.1~ 
ml!l,t. 1h11 maxin,um number of anim.ils iln a~a c.m supp,,rt during ;:i given 
pciiud o( thl' Yl':lr. 

C.1sk: ,\ thi..:k•w:illl·d l'Ont.1in11r (usually l~aJ) u~d to tr:inspurt r.idio.i,;tive 
motl!rial. ,\l:o,., G1ll1!ci .a c,11fin. 

Cat;an;adral'\f'U5! fi!'lh thJt swim Jownstr,•,1111 ti, sp:twn. 

C.at;alytic Cun,·~rtcr. An .1ir rullution ,1lmtcn1rnt ,le,·iC'P thlll r,:m,•Vt"~ pollut· 
:int, fmm motnr \'l'hid•! e,l,,,ust. t'ith1:r ur ,•~idi:tin!; them inti, ~-..rbon diu'.'11.iJe 
and watPI" nr redudnJ?, them tu nitm,;l'" o1nd ,,xy1~~,n. 

Cat11!\'tk lncincr.;atnr: ,\ ~·,111tn1I ,Ii-. i..:c whkh '"iJi,:1,-, ••ul.iiil,• or~.:inic cmn• 
pc•u,,d~ (VOC"~! i~· usin~ ii rnlalyllt h• prnmc•I" lhc c.-un,bu!'lio!'I pmn":11. 
l"at.ilvlir inn,wr,·h•N ""tuif\.· luw~·r h'IIIJ"'r:tlllfc'S lh.in run\·t•nti1,i1-,I thcrm,11 
incin.'.:ratOP-, with rc~ultant (ut•I anJ ,·1,.;t !-<Wini;.", 



C.al~orical E,:dusion: A das5 or actions which either indi\•idually or cumula. 
lively would not have a significant effoct on lhe hum.1n em-imnment and 
therefore would not require prcp;:iration of ;in erwimnmental i155~'5smenl nr 
environmenta.l impact statement under the National Environment.:al Policy Act 
{N'EPA). 
Categoric;al PrdrHtment Sta.ndud: A lechnology•base,J efnu1:nt limitation fur 
an industrial facility which dischar~es inlo a municipal !<ewer sy!<tem. An· 
alogous in stringency to Best Availability Technology (8A n for direct dis· 
chargeT3. 
Cathodic Protection: A technique to prewnt com,sion of a met.ii surfoCI! by 
making that surface the cathode of an electrochemical cell. 

Caustic S0d;1: Sodium hydroxide • .a strong .alkaline subst.1nce used a, the 
clea~ing .igent in some detergents. 

CBODS: The .imount or dissolved oxyJ;en ~'l.m!<umed in 5 d.i:·s frnm the 
Cilrron.iccous portion of hiologic:il pn>n·:ts~ hrc.ikin~ down in .in l'l'1u,•nt. 
The test methodology is the same as for BODS, eitcept that nitrogen dem;ind is 
suppressed. 

Cells: l.(n solid waste disposal. holes where w;iste is dumped. cump;icted. 
and covered with I.ayers of dirt on a d;iily basis. 2. The smallest structural p.irt 
of living matter capable or (unctioning as ;in independent unit. 

Centrif\:lg.il Colltttor. 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 alkllli metal group th:it 
i5 the most electropositive element known. Used especi.ally in photOf.!lec:trk 
cells. 

Channelization: Straightening and deepening streams so water will move 
faster. a llood-reduc:tion or marsh-drainage t.ictic that can interfere with waste 
usimilation capacity and disturb fish and wildlife habitats. 

Characteristic: Any one of !he four c.itegories used in defining h.izardous 
waste: ignitability, COITtlsivity. reactivity, and toxicity. 

Chemical Oxygen Dem.ind !COD): A measure of the oxygen ~uired to 
oxidize all compounds in water. both organic and inorganic:. 

Chemical Tru.tment: Any one of a variety of technologies that use chemicals 
or .a variety of chemical processes to treat w;iste. 

Chemosterilant A chemical that controls pi!sts by preventing reproduction. 

Chilling Effect The lowering of the Earth's temperatun! beause of increased 
particles in the air blocking the sun·s r.iys. (See: greenhouse effect.) 

Chlorinated Hydtoc:arbons: These include a class of peni!\tent, broad· 
spfflttlm insecticides, that linger in the environment and acc:umul.ite in the 
food chain. Among them are DDT, aldrin, dieldrin. heptac:hlor. chlordane, 
lindane. endrin, mirex, hex.achloride, and toxaphene. Other examples include 
TCE. used as an industrial solnnt. 

Otlorinated Solvent An organic solvent containing chlorine atoms, e.g., 
methylene chloride and 1, l, l-trichloromethilne which are used in .at!rosol 
spray containers and in traffic paint. 

Otlorination: The application of chlorine lo drinking water, 5ew.age. or in
dustrial waste tu disinfect or to oxidize unde5irable compounds. 

Chlorinator: A device that adds chlorine. in gas or liquid form, to w.iter or 
sewage to kill infectious bacteria. 

Chlorine-Cont.act Chamber. That part uf ii water t~atment plant where 
effluent is disinfected by ehlorine. 

Chlorufluorocubons (CFCs): A family of inert. nontoxic, and easily li4uiCied 
chemicals used in re£riser.ition, .iir conditionini;, pack.:igin!i, in!<ttlatton. or JS 
solvents and aerosol propell.:ants. Because CFCs ,,re not destroyed in the lower 
atmo5phere they drift into the upper atmo5phe~ where lht!ir chlorine cum· 
ponents destroy ozone. 

Chlorosis: Disculor.ition of norm.illy green pl.int p;irts, that can be caused by 
disease, lack of nutrients, or v.arious .air pollutants. 

Chromium: (Stt: heavy metals.) 

Chronic Toxicity: The c.ipacity of a substance to au~e lung-term poisonous 
human health effects. (Stt: acute toiticity.) 

aarification: Cle.1ring action that occur, during wa!<h!'watc:!r tre:it1n .. nt wht!n 
solids settle out. This is often .iided by centrifugill action and cht!mic:illy 
induc-ed coagulation in wastewater. 

aarifier.: A tank in which solids are· settlc:d to the bottom and are subSt'\juen tlr 
removed as sludge. 

Ceanup: Actions taken to deal with ,1 ~lease or thn:ilt uf n:lt!.l~ uf ., 
h.lz.irdous ~ut>stilnc:e th:11 could affc,:t hum.in:!' and.'t•r thl' em irr>nmrnt. Th,• 
tenn ·de.inur· is somt!limt!'!I m1e,J int"'rd1,u1~t·,1t-l'." with thl/ li:rms r•:mrui.:11 
action. remov.il action, respon!<e acliun, ur corrc.:th i: ~ctiun. 

nlf) l'\ ~-, 
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Our Cut: A lurest mana~i:ml!nt techni\JUt' lh.it invol,·n h.in.-esting :ill 
tn'\'s in one .irc.:i ,II ,m,. time. Undl!r \·erl.:iin soil .1nd slo~ L"Ondilions it 
contribute sedimt!nt tu water pollulion. 

I 

Cloning: In biulechnulc,i;y. nbt.iinin~ a i;roup of ~nt'tic.111:,r idcmtic;il cells fl 
.i single cell. This hmn has .1145umt'CJ a mure i;ener.il meaning th.it indu 
m.ikini; copies of .a gem~. · 

Oased•Loop Recycling: Rn:l.iiming or reusing w.istewater ror n.;n·potable 
purpoHS in .an enclosed proc~s. 
Coagulalion: A dumping uf p.irti~Jes in watewater tu settle uut impuritiesl 
is often induced by chemic;ils such a, lime. alum, anJ iron salts. 

Co.astal Zon~ !...:Inds .ind Willers .iJjilccnt to the L"O.lst th.it e~ert :in inlluence"un 
the uses uf 1hr sr.i anJ its eculugy. or, inversely, wh~ uses.and ecology I 
affecteJ bv thr sea. 

Coefficient ot H:ize ICOH): A nt~·Jsurement of v1s1bility intcrfon:nce in 
atmosphere. 

Coliform lndn: A rating of the purity of water based on a count of CJ 
b.ic:teri.a. 

Coliform Org:inism: Microorganisms found in the intestinal tract of hum 
.ind ilnimals. Their prestmce in water indicates feGJI pollution .ind potentially 
dangerous bacterial contamination by dise.ise-ausing microorganisms. 

Combined Sewus: A sewer system th.it carries both sewage ,nd storm-w.il 
runoff. Normally, its entire now goes to a w.iste trealmt•nt pl.int. but durin 
heavy storm, the storm water volume may~ so great as to cause overflows. 
When this happens untre.ited mixturt'S of storm water .ind sewage may flow 
into receiving waters. Sturm•wa.ler runoff may also carry toxic chemi1:.ils fl 
industrial ueas or strttts into the sewer system. 

Combustion: Buming. or rapid oxidation, .accompanied by rele.i:1e of ene 
iri the form of heat .ind light. A basic Ciluse of air poJlution. 

Combustion Product: Substance produced during the burning oroxic!Jltiol 
a m.aterial. 

Comm;and Post: Facility located .it a safe dist.mce upwind from an accid 
site, where the on-scene coordinator, responders, and technical representa
tives an make response decisions. deploy manpowu and equipment, main
tain liaison with news media, and handle communications. I 
Comment Period: Time provided for the public to review and comment o 
proposed EPA action or ru!emaking after it is published in the Federal R!!g15-
tu. 

Comminution: Mechanical shredding ur pulverizing of waste. Used in ] 
solid waste man.igement and wastewater treatment. 

Comminuter. A m.achine th.It shreds or pulverizes solids to make was e 
treatment Hsier. 

Community Relations: The EPA effort to e5tablish two-way c:ommunica!I 
with the public: to create understanding 01 EPA progmms and related ac:tio 
to assure public: input into decision-making processes related to aff 
communities . .and to make certain that the Agency is aware of and responsive 
to public concerns. Specific community relations activities are required,. 
rela.tion to Superfund remedial ;ictions. . 

Community W.ater System: A pu~lic water S)-Stem which serves at leas 
service connections used by year•round residents or regularly sl!T'Yes at least 2S 
year-round residents. 

Comp.iction: Reduction of the bulk of solid waste by rolling .ind tampinl 

Compliance Coatin!;C 1\ co:,ting whusf' vci!.itile organic compound c:ont 
dOf.!s nut l!'l<CeeJ th.,c .,lluwt!d by ~lation. 

Compli.:ince Schedule: ,\ nei;uti;itcJ .:i1;recml!'nt between a pollution soul 
and n gu\"e1rnment ,ti;ency that sp .. .-cifil.'S d.ltt!S :ind pruo:durt.'3 by whic 
suurce will reduce en1issions and. thereby. comrly with .i r~ulation. 

Compost: A mi~ture of i;:irb,,gc ;inu dq;r.idable lr.ish with soil in which c:ert.iin 
b.icteriil in the soil btl'ilk down the garbage and tr.:ash into ors.ink fert.ilizeT. 

Composting: Thl' natural biuloi;ic-:,I Jecomposition of org.inic materfal irsl 
rre~nc:c of air tu form a humus•likf' matt.0rial. Controlled methods of com 
in~ include m~·ch.inirnl mixin,: ;ind aeratinr;. ventil.iting the materi.ils • 
dmprin I( tlwm thwui;h ,l ., .. rtic:il "'t!ril"I of .i~ratl.'t.l ch.i mbo.-rs. or placing the 
compo,1 in piles uut in th~ open air .1nd mixing it or turning it periodic:illl 
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I 
: I Conditional R,gi,trath1n: U!'d~r ~~&:1.JI cir.-um~t.:i,~·I!~. th~ fr,J1m,I In
. srcticiJe, Fungi1."ide, and Ror.l~·nticir.ll' 1\rt (FIF!t\l p.:rmit, r,oi:;1:-1,.~tiun 111 

pnticiJe product:s that is ·conJition:11" uron the.' subr,,•,~iun of .11hiiliun,d 
datll. These spec-ml cin:umstancn ir.cludl' .II linJini; by the Er-\ Adminislr,1 tor 
thnt • n- rmduct or use of :in ~istini; ~ti<iJe wlll nut !!'i~nilic:m tlr incr•~,1,;e 

I the risk or unrenscnable aJ\·er11e l'ffttt. ... A prc11.luct mnt,1inin)~ .:i nt'w (pre.'• 
viC'Usly un~isterl!d) .:11..tive ingreJit!tU m.>~- be (,1m.litil•n.ally ''');'-"'"",J 0111~ i( 
the Admir1istralor find~ th.Jt such rondition.11 rti;i~tration is in the rui'tlk 
in~rest, th,1t a_ reason;ible time for comJurling the .idJitil>nJI ~hrJie:i I-as n,•t 
el.tp,ed. •nd the use of th• pe:sticide {or the Pffiod of condition.11 r~l1tra1inn 

I will not present an unreasonable ri,k. 

Confined Aquifer. An aquifer in which ground water is confinlld und.-r 
pnessure which is significantly grealer than iltmo,phf!ric pre,sure. 

Consent DKn!e: A legal documC11t, approved by ii judge. that form;ili,;es :in 

I ag~ment reached betwttn EPA and pL>tentfally responsible r,artie, (rRrs) 
through which PRPs will conduct all or rart of a dt'anup actinn at a SuPf!nund 

. site; cease or correct actions or procnsn th•t are pc:,lluting the ~nvironment; or 
otherwiH comply with regulations where the ttRP's failure to comply ciu~ 

I 
Er A to initiate regulatory enforcement actionll. The consent dttrce describes 
the actions PRl"'s will t.ike ilnd mily bl! subjttt tn ;1 public commt!nl period. 

Conservation: Avoidin~ \ff.'lte of. and renewing when possiblt-, humJn .ind 
riatural resources. ~ protection, impro"emenl, .:ind use of natu~I ~ourc-es 
according to principles that will assure their highe,t 1?CUnomic or social bene-

1 fits. 
Cont.ad Pelllicide: A chemial that kills pests when It touches them, rath~r 
than by being eaten (stomach poison). Also, soil that contilins lhe minute 
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skeletons of c.!rtain algae th.it :scntchn and dehydrates wu:y-coated insects. 

Contaminant: Any physical. chcnual. biological. or radiological substilnce or 
matter that has an adverse affect on air, water, or soil. 

Contingency Plan: A document setting out iln organi,;ed, planned. ilnd coor
di~ated c:ourse of ilction to be followed in case of a fire, explosion. or other 
accident that ~leases toxic chemicals. ha:z:ardous wutes, or radioactive mate
rials which threaten human hnlth or the environment. (See: Nation.11 Oil and 
Ha.zardous Substances Contingency Plan.) 

Contract Lilbs: Lilbontories under contnct to EPA. which ilnaly,;e samples 
taken from wastes, soil, air, and water or carry out research projects. 

Contnils: Long. nurow clouds caused when high-~ying jet aircraft disturb 
the iltmosphel"I!!. 

Contour Plowing: Farming methods that break ground following the shape o( 
the l11nd In a way thilt discourages erosion. 

Control Technique Guldellnes ICTG): A series of EPA documents designed 
to allSist states in denning r,:asonable avail.ible control technology (RACT) for 
major sources of volatile organic compounds (VOQ. · 
Conventional Pollutants: Statutorily listed pollutants which are understood 
well by scientist,. These may be in the form of organic waste, .sediment. acid, 
bacteria and viruses, nutrients, oil and grease. or hent. 

Conventlonai Systems: Systems th.it havt! been tradition.illy used to collect 
municipal wastewater in gnivity sewers and cnnvey it to a central primary or 
secondary treatment plant prior to discharge to suri11C'e waters. 

Coolant: A liquid or ga, u~ed to reduce the heat g..-nenited by power produc
tion in nudear reactors, electric generators, variou!I industrial and mechankal 
processes, and automobile mgim!!I. 

Cooling Tower. A structu~ that helps remove heat from water used ;1s a 
coolant; e.g., in electric power gener.:iting plants. 

Core: The uranium-containing heart of a nuclear ~actor. wh,~ energy is 
~leased. 

Corrosion: The dissolving and wearing ~w;\y uf mt'tal G1u!il!J by a rhcmic;,I 
reaction such il5 betwttn w.1ter and thl! pipe, th."lt the w.iter cont;,cts, r.hem· 
ials touchins a metal surface, or contact beotween two metals. 

Corrosive: A chemical agent that reacts with the surface of ii material cau!'ini. it 
to deteriorate or wear away. 

Cos:-Effective Allernative: An ailemati\'P control orcom."Ctivll! rn1•thod identi
fied after analysi! as l;,eing the best avail.able in terms of reli.ilbility, prr· 
zminence, and economic considcn:itiuns. Although coses arc one imrurt.1111 
consideration, when rPi;ul.:itory and comrlianc:i: meth<>ds are bcin~ Cl>n• 
sidered •• such analysill does not ~uire El'A to choo!'P the lust t:'lpl!n!th·l' 
altPmative. For e,cample, when 54!lecting ,1 method ror clcanin~ up ii !litt' on thl' 
Superfund National Priuritil!ll Ust, lhe Agency b.il.1nccs colltll wilh the Ion~· 
term effectivene,5 of the various methods prupu,,el.i. 

Cost Rccov.::~-: A kr,;;,I rniC'c:i,, l~- whii h pntt•ntt.ilh· ~,.pi.,::,it-le p,uti1.-s w!m 
cunlribut1-.:I t,,,., ... ,tnminalil>ll ;?t i1 Sur,?rfunJ "itc C':ln ''° n'\1ui1,•d to ro-iml-ul"'•.• 
the Tru~t FunJ fur rnunL·,r ~~t durini; ,1n~· dl',1nur o1rtion'I ~· ch.- f!!'tkrnl 
l;('\'l!'rnmcnl. 

Co,·cr: \'~o:l.:liun or 111hcr m::tt'ri~I rroviJini; ;.•wt1.·~"til>n .l" ~,oti.,J CtW~"f. 

Co"erM~tcri.ih Sod tt'll<'<.I :ocovcra•mpai.:t1.-d ~li,J w.i~h· 1n .J ~.n,it,111· l:lnJ£iil. 

Crawl Space: In :st•ml' IYJ1'.~ uf huu~. whic'h 3n• ,·011!Clf'.JCtcd .>1.1 th.11 the tl,11,r 
is r.ii!61..'li ~li,;hlly .ibnve th,: ;;n,uncl, an .tf(',l hto11patt, lhe nu,,r which ,,llnw~ 
aCCl.'SJ to uhlitk~ .ind ~"™-" ta.""·i&."l."l'. l'hi:s i~ in L"tmtrm,t lo sl.ib-ot;1·6l'.JJ,: l•r 
basemfflt runstructiun huusn. 

Criteria: Oe,cripU\le fo<:tnrs talr.1:n ir,tu a1.T.1>Unl bv Er-A in ~ttin~ st.inJard:,; 1,,.. 
vnmu1 pollutant... l11ne faetor5 are 11-o.ed tu Je1rrmine limits t.'fl allow.1lde 
concentratlun levels, .ind to limit 1h11' number nf violatit1ns Pl!' ~'Pilr. When 
Issued by Er A, the criteria providl!' guidance to the statll!S un how to establish 
their standards.. 

Cri~eria Pollutants: The 1970 amendments to the a~iln Air Act required Er,\ 
lo set Nation;il Ambie11 t Air Qu.1lit;· S~nd:irdll for ttrt.iin pollut:ints known to 
bl!' haz.irJoull to hunu1n health. EP ,\ h.:is identified .1nd set $t,md;irds tt, protect 
hum.in heal:h :1nd Wl!'ltare for six pc>llutants: o:tone. ci1rlxm monoxide, tot.i'II 
su~~ndC'd J-";"lfticul.lles. sulfur dio,ide. lt!ad • .inJ nitro~t"n oxide.The titrm, 
"criteriil p(lllut:inlll· Jeri,·1:s from the requiremenl 1h.11 EI'A must describe thl' 
characteristics and pt1tential health and -11.1n1 l!'ffttts n( thl!!'t' pollut:ints:lt is 
en the basi• of thHe critl'ffll th.1t standards arl' set or reviSt'd. 

Cubic feel Per Minute (CFM): A measure of tht' volume of a substance !lowing 
through air within a fixed ~riod of time. With regard to indoor air, rt'fers tu 
lhe ilmount of air, in cubi<" feet. th.it is exchang..:d wilh indoor air in a minute's 
time, or an air eicch,mge nte. 

Cultural Eutrophication: lnCJ"l!aSing rnte at which water bodi1t11 "die• by pollu· 
lion from human ;11."tivities. · 

Camalative Wnrking Level Months tCWLM): The sum of lifetiml!' expOllu~ to 
radun working level, exprPS5t!d in total working level months. 

Curie: A quantitative meosure of radioactivity equ.il lo 3.i x 1010 disintegra
tions per second. 

Cutie-Pie: An instrument used to meosure radi.ition lev,ls. 

Cydone Colleron: A device lhat l:56 centrifugal fo~e to pull large particle, 
from polluted air. · 
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DDT: The firllt chlorinated hydrocarbon insecticide (chemical nam-=: Oichloro
Oiphsdyl-Trichloromdhane). It has a half-life of 13 vearll and can collect in fa th· 
tis!iues of certain .1nimals. EPA banned ~gistratiun unJ interst.i'lte S.1le of DOT 
for virtually all bur emeri;enc:y ui1es in the United States in 1972 because of its 
persistence in the environment and ll.·cumulation in the fuod chain. 

Data CalJ.ln: A part uf the Office of Pe"Sticide Pm,;rams (OPP) process of 
developing key requirlld test data, l!l'opl!'Ciillly un the long-term, chronic effects 

· of existin~ ~ticides. in ildvance of 5cheduled Registr.i.lion St.indard reviews. 
Data Call-In is an adjunct of the Registration Slilnr.lardl! prugrnm intended to 
expedite rer~gislrillion_and im·olvell the •c;illing in• of data from nwn
ufac:turers. 

Dechlotin:ition: Removal L>f chlorine from a su~tance by ch1.-mically r?pl.1cing 
It with hydrngc~ OT hydroxide ionll in order to detuxify the substanca in• 
vol\'IICI. 

O«ibel (d!U: A unit of sound me1u;un!ment. In gen.-ral, ii 50und doubles in 
loudni:H for every incren!'I! of ~n dl:'l.'ibels. 

Decomposition: The brP11kdown nf mDltll!r by b;u:tl!'ria and fungi. tt ch11ngt'll 
the chemical makeup .ind physical i1ppe11rancc of m;:iteridl5. 

Degrildation: The pmtt5!1 by which a chitmic.il i,o; reducl!d to a lf'Sll 1..'0mplc:,,. 
form. 

Delq;:ited Slate: t\ st.1te {or uther i:;ovll!mn11in1al entity) which ha~ •ppli1id fur, 
and ri:ceh•cd o1uthon1v to ~ministt•r, withi11 it'i territory, its st.,tc rcgubtory 
proi;ram as the fcJ,'l'lli pru,;rJ,n n"111ireo.! undl.'r ;i riJrtk.,d.Jr felicr,ll st.itutc. ,\5 
usrd 1n cunnectiun with i,ll'OF.S, IJIC, and l'W~ pro~rams. th~ tt:nn dues noc 
connote any tl'ilnsfer c,f reder;il :iutl"•ril)' 10 .i state. 

Defoliant: A herbiciJe th.at n.'fflO\'f'!I lea"es r">m trees 11nd growing plants. 

Delisi: Ua.!'" c,f the petition !"f''ll~ In ha,·e a facili1y ~ t<"'ll:ic d,·!lignation ""° 
cind1.-J .. 



Denitrification: The ilnilerobic: biologial reduction of nitrate nitrog1:n to nit· 
~nps. 
Depletfon Cutvr. (n hydrnulics, il graphic:il rcpresent;ltion of waler dl·rlclion 
&om storag-tnam channels, surface soil. ,1nd ground water. A Jepletion 
cwve can be dnwn for b,;ise flow, direct runoff. or tut.al now. 

Depnssuriutioit: A condition that OCCUr$ wh,m the air pressure inside a 
strueture is lower that the air pressure outside. Oeprcssurization Qn ucc:ur 
when household appliances that consume or nhilu,t hou~ air, such .u 
fittplaces or fumaces. are not suppl~ with enough makeup air. RilJon· 
containing soi( gas may be drawn into a house more r.ipir.ily under de-
pressurized conditions. . • 
Dermal Toxicity: The ability of a pt!Sticide or toxic chemic;;il lo poison people or 
anifflllls by contact with the skin. (Stt: contact pesticide.) 

DES: A synthetic: estrogen, diethylstilbestrol is used .is a ~wth stimulant in 
food animal,. Residuts in meat are thought to be c:irdnosenic. 
Onaliniutioit: Removing Hit from OC:Ciln or brackish waler. 

Desic:c:ant: A chemical agent that absorbs moisture: some deskc:ints are oip
able of drying out plants or insects, causing dHth. 
D"ignated Pollutant: An air pollutilnt which i, neither a criteria nor 
hazardous pollutant, as described in the Oean Air Ad. but for which new 
sources performance standards exist. The Oean Air Act does require state~ to 
control these pollutants, which include ac:id mist, total reduced sulfur (TRS), 
md fluorides. 

Designer B\lgs: Popular term for microbes developed through biotechnolog~· 
th.at can degrade specific: toxic chemicals at their source in to,cic: w:iste dumps 
or in ground water. 

Desulfuriz.ation: Removal of sulfur from fossil fuels to reduce pollution. 

Designated U,es: Those waler uses identified in state water quality stanJards 
which must be achieved and maintained ilS ~uired under the Oean W;iter 
Act. Uses can indude cold water fisheries. public water supply, agriculture, 
etc:. 

Dete~nt: Synthetic: WilShing agent that helps to remove dirt and oil. Some 
c:cntain compounds which kill useful baderi11 and encounge algae growth 
when they an! in wastewater that rHches receiving waters. 

Developer. A person. govemment unit, or company that proposes to build a 
ha:za:dous waste l:n!atment, stonge, or disposal facility. 
Diatomaceous Earth (Diatomitel: A chalk-like material (fossilized diatoms) 
used to filter out solid waste in waste-water treatment plants, also used a!t an 
active ingndient in some powdered pesticide,. 

Dluinon: An insecticide. In 1986, EPA banned its use on open ilreilS suc:h as 
sod farms and golf courses because it posed a danger to migntory birds who 

• gathered on them in large numbers. The ban did not apply lo its use in 
agricultun!, or on lawns of homes and commercial establishments. 

Dicofol: A pesticide used on citrus fruits. 

Diffuentiatlon: The process by which single cells grow into particular forms 
of specialized tissue, e.g .. root, stffl\, leaf. . 

Diffused Air: A type of aerution that forces oxygen into sewage by pumping 
air through perforated pipes inside a holding t1mk and bubbling it through the 
sewage. 
Digestrr: In wastewatl!r treatment. a dosed lilnk; in salid waste conversion. a 
unit in which bac:terial action is induced and ilCcelernted in order to breilk 
down organic matter ,md est.ablish the proper carbon to nitrui;en ratio. 

Dige,tion: The bioc:hemic.il decomposition of uri;anic m.itter. resulting in 
partial gasification, liquefaction, and mineralizatlon of pollutants. 

Dike: A low wall that can ad as a barrier to prevent., spill fmm spre;iJin~. 
Dilution R.itio: The relationship between the volume uf water in a 511'(':im .inJ 
the volume of incoming water. rt affects the ability uf the stream to assimilah: 
waste. 

Din0<ap: A fungicide used primarily by ;iprll! i;rnwt.'l'S tn ~1111ml summer 
disease,. Er A. in 1986. proposed rntric:tion, on its use wh1:n laboratory lnts 
found it c:aused birth defects in rabbits. 
DinOHb: A hl!rbicide that is also used ;is a fungicide .ind in~icidc. It wa, 
banned by EI' A in 1986 bec;Juse it pmed thl! risk ,,f birth de(t"Cts and sterility. 

Dioxin: Any of a family of c:ompvund, knuwn chemically a~ Jit,imr.u-p
dio~ns. Conam about them arisn from their potential tu,cidl!f and cunl.in1i- . 
nants in c:ommcrc:iill products. Tests on labor:itory anim:ils indi~atr that it is 
one of the mon! toxic man-made chemic:ils known. 

_ Direct Discharger: A municipal or industri;il facility which intruducn pollu• 
tion through a defined conveyance or systl'ffl; a point wum!. 

DRAFT I 
Disinfectant: A chemi\':tl or phy~icill r!'\ittll~ tho1t kills r,,tht1genic o~:inis 
in wnt~. (.11lurine is often u~t.>tt to Ji~infect sewage treatment etOuent, water 
surplil.'S, Wt'ilS, ilnJ ~\Vimmin.: pools, 

Olllpersant: A chemic:11 il~cnt usrd to bre.ik up cor,c:entr.ations of organil 
material such ilS !1pilltJ oil. 

Disposal: Final plact'm1:nt or dc~trm:tion 11f luxic:. radioacti~·,. or o thl!·r wastes: 
surplus c,r banned pr.1ticides or oth,r chemirnls; pc,lluted soils: :,nd dnrms · 
containing haurJou~ m.itl'riill, rmm removal actions or ilccidental re!e:1~ 
Dis~r may be :icc:omrlisheil thmui;h use of approved ,ec:ur, lanJfill 
surface imr,undm,nts, lilnd farmini;. dttp well injection, oceiln dumpini;. o 
incineration. 

Dissolved Oxygen (DO): The o~y,;en fre,ly avaibble in water. Dissolvi 
oxygen is vibl to fish and other aqu.ltic life ,ind for the prevention of odo 
Traditionally. 1h11 level uf dissolved oxrgen has be,n ;11:~c:pted :is the sins! 
most important indicator of a wat,r bodf s ability lo support d~ir.1ble aquatic 
life. Sec:ur,<for)' anJ ad\·a~Ni waste tre.itment are gener:dly JesigneJ to 
protect DO in wa,ite-r«eiving waters. J 
Dissolved Solids: Dillinll-gratcd uri;:inic anJ inorganic milterial contained i 
W?ler. Exc:essiv, am1>unts make Willer unfit to drink or us« in induslri.i 
processes. 

Distillation: The :ict of purifyini; liquids throui;h boiling. su that the ste;il 
condrnscs to ii pure liquid ilnd the pollutilnts remain in a concentra"d resi 
due. 

ONA: Deoxyribonucleic: acid. the multtule in which the genetic information 
for most living cells is enc1X.fod. Viruses. too. can contain RNA. . I 
ONA Hybridiution: Use of a sesment of DNA, alled a ONA probe, t 
identify its complementary DNA; used to detect specific genes. This proc:es 
takes aJ\·ant:ige of the ability of a single strand of DNA to combine with a 
compliment:iry strand. 

Oosr. In radiology. the quantity of energy or radiation absorbed. I 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 c.in kiU aqua,· 
life. Dredging of conlamiltilted muds an e,cpose aquatic life to heavy metal 
and qtMr toxics. Dredging activities may be subject to regulation und 
Section 404 of the Oean Water Act. 

Dump: A site used to dispose of solid wastes without environmental controls. 

Oust: Pilrticles light enough ro be suspended in air. I 
Du.tf.all Jar: An opt"n container used to collect large particles from the air fo 
measurement and an11lysis. 

Dystmphic takes: Sh:illow bodiPS of water that cont.iin much humus ilncf!ol 
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. I 
Ecology: The relationship of living things to one another and their environ 
ment. or the study of such re!;itionship,. · 

Economic Poisons: Chemicals used to control pests and to defoliate cash crops 
suc:h as C"otton. I 
Ecospherc: TI,e -biu-bubble- that contiins life on earth. in surface waters, an 
in th, air. (See: biu!\phere.) 
Ecosystem: The intrrnctini:; s~·5tcm of II biologi~I community and its non• 
living etwirunment:il !\unoundings. I 
Effluent Wastl'w,,tcr-treatcd or unlre.ttrd-that nows out of a treatmen 
plant, sewer. or inJustrial uutfilll. Generally r1:fcrs tu wastes dischargl!d int . 
surface " ·:itcrs. 

Effluent Limit.::ition: R1.~trictiom1 estilblishrJ by .:a State or EPA on quantilil 
s,rat~. and concentntions in wastewater discharge,. 

Electnidlalysis: A rrncl!!'S that usf'l\ t'l«tric:al current arplicJ to permeabl 
membnlrn:s tn n-muv1t miner.ill from w11tn. Often used to dn11linize salty or 
brackish wattt. ~ 
Eledmstatk rrecipit.::itor (ESl"l: An air pollulinn ,ontn,l d~-vicr th.'1.I l't'fflO~ 

J'llfhCK'!< fn1m a !;ii!\ stn.•an1 (~nu,Lc) ilftcr CUmtiir~tiun IICCU"". The ESP impar 
an d1.-ctri<"al ch.ar,.-c 111, the p;articll.-s. c:au~ni; them lo a.there to met;il pl.ates 
in~iJr the ~rit.'llllf. RaJ>rin~ 11n the plates cauK"S the p,1rtides to fall into a 
hopper fur Ji~pusol. . J 
ElljJible Costs: ·me cunstructiun \'05ts for waste-wah:r t~atment works upo 
which EPA grants are l,.,sw. 

1 
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. 'E"'ergency (Chemic.ill: A ,uuation c:n':111!.J t:· ,1n ~,adcn till ~le.1sl' or ,pill of 
·Ju1urdous chcmic:ils whi.::h po..cs ,11 thn·ilt tn the s;ifo:r of workers, rPsitl••nts. 
the environment. or r~perty. 
Emer!llency Episode: (See: air FDllurii,n epi~r,Je.} 

E:cninent Domain: Govemmamt t.iking-or forced :icquisilion-uf rn,·atc- l~nd 
for public: use, with c;ompen$iltion paid to the 1,rndowner. 

E:cnission: rullurion dischari;1..-J into the iltmn~phl'R' frum smok~t:11..ks. ,,th..:r 
vmts, and surface ll1't!i15 of commerdill or industri.11 fadlitie,; from rl!'Sidf'n!i.11 
chimneys; and from. motor vehicle, lucumotive, or aircraft exhilUSt!I. 

Emission Factor. The relationship l-ehvttn the ilmOUnt of pollution produced 
and the amount of raw materiill prott"ed. For ex.1mple, an emissifln f.ictnr for 
a blast furnace milking iron would be the nu mbtt or pounds of particul.itcs f'o!T 
ton of raw materials. 

!mission Inventory: A listing, by source, of the amC1unt of air F'(lllut:.nts 
discharged into the atntosphere of a community. It is used to ntilblish emis
sion standards. 

Emis,ion Standard: The maximum amount of ilir polluting di.,charii;e lei;:illy 
,1,llowed from a single source, mobile or !'tationary. 

Emis,ions Tnding: ErA p,.,licy that allows ii pl.int comple,-: with ,~er.ti 
facilities to decre.ase pollution from Mime fillcilities while- in~a:<ing it from 
others, so long as total results are ~uill to or better than previnu, limits. 
Facilities where this is done are ttteted as if the~ exist in a bul-ble in which totnl 
emissions are aveniged out. Contplexes thilt reduct' emissions sul:ostantinlly 
may ·bank· their ·credits~ or sell them to other ..!."21f..stri1:5. 

Endangered Specie,: Animals, birds, fish, plants, or oth<'r living nrganisms 
thrcateried with e11tinction by man-made or niltural changl?! in :heir en\'iron· 
ment. Requirements for declaring a species end:ingered are cont.iined in the 
Endangered Species Act. 

End;angerment As:oessment: A study conducted to determine the nature ilnd 
e,ctent of contamination at a site on th<'! National Priurities Ll~t and the risks 
posed to public health or the environment. EPA or the state conduct the stud~· 
_when a leg,11 action is to be taken to direct potentially re,pon'lihle )'<'lrtit!S to 
dean up a site or pay for the cleanup. An endang=ent a..sessment supple-

• ments a remed~_I investigation. 

Eiiforcement: EPA. stite. or local legal actions lo obtain C'Jmplian~ with 
environmental laws, rules, regulations, or ag~ments andtor obtain penalties 
or criminal Silnc:tions £or violations. Enforcl?ment procedures may \'lry, d~
pending on the !pecific ~uirl!I'ncnts of different enviro:1mcn1:il l.iw! :ind 
related implenlll!nting regulat0ty requirements. Under CERCLA. for example. 
EPA wiU seek to require potenti11lly resJ>Qnsible parties to clt!an up a Super
fund site, or pay for the clennup, wheno:is undt!r the Oenn Air Act the agency 
m:1y invoke sanction.c against citi~ fuiling to meet aP1bient air qualitv st.an· 
dards that cC1uld prevent certain types of construction cir fedenl funJing. In 
other situation.", iI inve:sti,:ations by ·EPA and state ill!,encies ur.1:uver willful 
violations. criminal trials ,nci penalties ilte sought. 

Enforcement Decision Document (EDDI: A documl!f1t that proviJe, iln ei1• 
planation to the public of EPA' s selKtinn uf th!! cl~anup alternative at 1!n forc1t
ment sites on the National Priorities List. Simililr to a Rl!CC>rd of Decisi,m. 

Enrichment: The addition of nutrients (e.g., nitrog'!n, phosphc,nis, carbon 
compounds} from sewage efiluent ,;,r agricultunll runoff lo surface w:ite,. This 
process greatly increases the growth potential for algae and aqualic pL1nts. 

Environment: The sum of all external ~ondiliuns aff~ting tht! life, de\'elop· 
ment and survival of an organism. 

Envirorunent.l Msessment: ,\ written ,mvironmental ,uuilysis which is pre
pared pursuant to the National Environmental Policy A\.1 tr, dl'termine· 
whether a federal actiun would significantly ilffect the environmt!nt ,ind thus 
ttquire preparation of ii more detnileJ env1ronml!ntal imp;ict Stiltem1mt. 

Environmental Audit: t. An independ,mt HS~sment uf the cum!nt st.it~,s of a 
party's complia.,ce with appliGble ""vironmencal requirement,. 2. An in• 
dependent evaluation of a party's environmental comrliilnci: Flllicies, pr.ic
lices, and contr'ol,. 

'Envhonmental Impact Statement: A document ~uircd of federal ilj;t.:ucies by 
the National Environmen~I Policy Act for major projects or legislative pro
posals significantly ;affecting the environment. A tool fur decision making. it 
describes the positive and negative etfects of the undertaking ilnd lists alterna· 
tive actions. 

Enviromnmt.al Response Team: EPA experts IOCllled in Edison. N.J .• and 
Cincinnati. OH. who can provide around-the-dotk lrrnnic;al assistance to 
EPA Tq;ion1d offices and states durini; all types of emergencies iuvolvini; 
hazardous wa,te sites and spills of haurduus substances. 

a 

'EPA: The U.S. Envimnmc1•l,•I rrulL',;tiun A;.:.enC\: ~t:ibii,-h\'ll 1n !970 tw 
rn:siJc-nlial E"IL'CUti..-oe On.for, l:nni,:im:: h~!!lh-r r,,rts 1.•f \·:1ri,•u11- ,::·,·em,n~·nt 
il!(-Znae!' im·1>lved with tl'i~ n:>ntml ut rc•llntiun. 

Epidemic Wid1.-...p~i1J outbrt>,11.. of., diM•,,se, or~ l,,"l;t! numb..•r ui .::i.;L"s of -1 

ui!>t!:i.se in ,1 singic cr,mmunily ur rf'l:ihwly sm,111 ,:irl!,1. 

'Epiciemio1Djl;y: n,c ,11,Jy nf Ji,,,:an~ .i:. tlw~ .1ff1.-c1 ropul.uiun. incluJini: the 
di~tributio'l \>I tli""-'i'SC, 1•r uthc-• h~.illh-rel111t-J st:zlcS .tn.t l'\'(''1!~ in hum,1n 
p1•pul.ltie111s. tht' f;i\.'tOn (~-S:- .ig1:. se,,.. u.:cl.!p.,1iun. en,.,1,,.,,.: ,tatu~\ !hill 
innucnce this di.~tribution. o1nd the •pplic.:ition of !his ~tudy lu cnntrol he.alth 
probl1m1s. 

Episode !Pollulinnl:_ An .,ir pnllu_tion incid~nl in .i 5h·~n il~il .:ju~J ~· ;i 

co1•ttntratiun uf 11tmu~i:hrric pollutic•n rL'llClin~; wilh mett:rnuk•i;il:.il ~i.•n· 
iiitiuns lhat may reiull in o1 i.ii;nific:in l inc, t>ilK' in illn~S4!s or Jc-.. ths. Ailhour,h 
mosl rommcmly useJ in reilltic,n to ,,ir rollutiun, the term ma'.' also t.,e used in 
connection with other kinds of environmental \.'\·en!$ ~u.:h 115 a m,11,:,ive water 
pollution situation. 

Equivalent Method: Any ntdhod of 5ilmpling 11nd anal~7.ing for air pollution 
which ha.s ~ demon!ltrat1..'<i to tht- El'A Administrator's 511ti1foction to be. 
um:lt:r specific- cor,ditious. an :ice1:ptable altcrnnth•e to lht" nurm.>lly u~d 
referenr.:e methods. 

Equilibrium: In relation to r.idiation. th~ ~tilte nt which the: rallio:ictivitv of 
consecutive elements within a radiooc-tive 'll!ril?S is ne-itht!r h,crensing ·nor 
decreuing. 

Erosion: The wearing 11w.iy of I.ind ~urt.ia ~· wind or w3ter. Etl>fion <KCUrs 
naturally from we.ithrr or runuff hut can be int,.n~ilied b~· lc1nJ-dcarins 
practicn rf'latw to forming, residential or industri,11 d"velopn1t!n t, :-oaJ build
ing, or limbl!r-1..'Utling. 

Estuary: Regions uf inlt!r.:IO.:tic>n ~tw~"1!n :iv<'r'S ilnd l"'t'ilrslmre ocean watl.!r$, 
wht!rc tidal :ictil,n and river tluw cre11te ~ mixing of fr"•h a.,d ~;,It watl'r. Thesl! 
areas may include bay5, mouths of ri\•ns. ,:ilt m:irshel. and lilg,,on,. These 
brackish w.1tf'r ecn!irstcm.'I slu:lter and l~d marine life, binls, and. wildlife. 
lSee: wetl11nds.) 

Ethylene Dibromide <EDl!I: ,\ cht!'m!1.al used as im ai;ricultu1711 fnmi~ant ;ind 
in Cl!rtnin indus:nal prC"·e~:,e!I l::ctrcml"ly tnxic anJ fuund lo 1't! a 01rcinug1m in 
labomtory animals, F.DB hns been banned ror most ai;!'icultura( u:<>es in lhe 
United Statl!s. 

Euh'Clphkation: The !low .ii;ing proce~!I during whic-h ii l.1ke, estu,11ry, or bay 
evolves into a bog \It mil•sh and evffltnallv disappeus. DurinB the L·tter ~tilge.-s 
of eutrophicct:iun the- "''.'\lcr body is c-hoked hy ilbunJ.int pl.,,nt life ;is the result 
of inCTl!.ised amuu11ts uf nutritive compounds s.ur-h a:1 nitrogc:n and phosphor· 
us. Humnn activities cnn accclel'llt" the pnxe$S. 

Eutrophic Lakes: Shallow, murky bodies nf willer that have ~xcessiv,eo \.Vn· 
cer.trations of plant nutrient.$ causing excessive illg.il produc.iion. (See: 
dy!trophic l;ike!-.) 

'Evaporation Ponds: Areas where sewai;e sludgl.! il> dumpt'd dnd aUoweci tn 
dry out. 

Evapotrilnspiration: The loss of w11trr from the soil both by evaporntion and by 
tran.'\pil'iltinn from th~ pl1111ts growing in th'! soil. 

Exceedance: Viniation tlf envirunm~ntill prottttion itilndard5 by exettding 
all~ble limit, or cun~tration level!I. 

Exc!usion.iry-: Anr furn, nf .i:uninit ordinance th:it tends tu l',cclude i1pcdfic 
c!:issf'S of per.scm .. ~ or busim.•!lses fl'l"m a p11rticular district or area. 
Exempt Solvent: Specific organic lVmpound, that nr" not !lubject tc, l"f'qUirf'• 
rnents t•f regulation ~use the}' have ~n deemed by El' A to be of n-=glisible 
photoc:hemicnl rea<"tivit~_.. 

"Exentpted Aquif~ Underi;ruumf boJies uf walrr defined in the L'nder· 
i;round !njl.!<'.tiun Cuntml pror;-:im a~ ~quifers that nr'I! wurres n( drinking 
w::iter (::ilthoct~h lhev art: nut bl!in~ used :is such) ;md th.it ilre e:K<.'mpted from 
reg-.J!atit'ns bn.rrinp; undP,sround injl'Ction •~ti,-iti~. 

Exposure: The amount of raJinlion or pollut11nl prcsenl in :in environment 
which rerresrnts II potentiill hcnlth threat to lhe living n~ani$ms in thiit 
'!nvironment. 

'f.,rtni:nely Hazardous Sut-st.anas: Any of -IU6chemicills idf'ntilied by EJ'A on 
!hi! basis of loxidty, ilnJ li.~teJ under S,\RA Title 111. The lillt is subject to 
revision. 



F 
Fabric filler: A doth J~·ice th.11 ..:.itch~ d,at p,utick-s frum industrial t'mis· 
siuns. · 

Fezsibility Study: I. Anal~-sis uf !he pmctic.tt>ility ,,t o1 proro~I; c.i; .• a tirsmp· 
tinn .ind .in.il~is of !he p('tenti.il d~anup o!ltrmilliv~ for :i site or ;iJtcm;iti\·e, 
for a site on the NalioflAI rriorities Li,t. The feasibililv ~tud\· usuililv 
rte0mmends ,cle-ction u( a cost"'!U~ti\•e alt;,rn .. tivc. It 11,u.1llv st:irts ~s 500f'I .1:s 

. the rrml!dial investii;;ition i., underwa~·: tog.ether. they ,ue wmmonly nferrcJ 
to as the ·R11FS·. The tenn an apply to a ,•ariety of pmpl!Sed cuffl!Cti,·c or 
regulatory :icti(lns. 2. In rrseiln;h, a sm.ill-sale inve:;ti,;~tiun c,f • prul;,lcm le> 
asctttain whether or not a pmr,»eJ re~.arch approach is likely to provide 
useful data. 

fecal Coliform B.icteri.1: B.irteria found in thc int~tinal tracts of mamm,,ls. 
Their presence ii'\ w.itrr ur sludse ill an int.lic:iltllr of pollution ,ind p,iss1blc 
contaminiltion by pathogens. 

Feedlot: A rcliltively small. cunfin!!d area tor the cuntroll~ foedinF; i:f ,mimals 
that tends to conccnmte large ;imounts of anim,11 w;:i:,tes !11<1t ~·annl>t he 
absorl,ed b>· the soil and. hence, may bt! carried to nt!arby streams or lakr5 by 
r11infl,1l runoff. 

Fen: A type of wetland that .iccumulates peat d~posits. Fen,;""' lesi; aci.:lic 
than bogs. deriving nio~t of their water Frein groundw-'ler rich in l"alcium and 
magnesium. (See: wetl;inc.fs.} 

Fcnmmtatfon: Che1nic.1J reactions ;iccumpl'lnied hy livin~ n,icroh,.>;; th:it .itt.' 

SU!)plied with nutri1mts and otht:r critka[ ,ondihum, such ;:i~ loo!ilt. prtssure, 
and light that are specific to the ~action .It hand. 

Fenilizf!r. Materials ~u.:h as nitrog~n i!nd pho!<phoru~ thilt pru,·1dC! nutrients 
for plants. Commercially sold fertilizers may contain other chemicals or m.iy 
b4!! in the Corm of process~ sew11ge sludg~. 

Filling: Cepositins dirt :ind mud nr <'!her mat~rbli; into aqudt,,: Mt1J~ to create 
more dry land. usually for agric,.tlturdl ur commercial develup"1ent purpost!S. 
Such 11ctivities ofh!n damage the eci,lugy of the are.a. 

Filtration: A treatment proce,s. under the control of qu,,lifie,J •J~>Pr:1t11r$. fur 
removing solid (p.1rticuliitel ntlltter from water ur p:issin6 tht! w~tt.'r throush 
porous media such as Si1nd or a 1n11n-,n.1de filh:~r. Tlw prot.o:ss i, often u.scJ tr. 
~move particles that contain pathosemc orgilnis,ns. 

Finding or No Signific.:int Ir.tpach A ducumt'nt prepa~d by a feder:il .i~·~ncy 
th"t pments the reasons impact: why a pro~ed acti•m wou!d n,,t have a 
sigrii fkan t impact on the en~-ironment and I hus would not re,1u11?. pr"l'ara tior 
of iln Environmental Impact Statement. An FNSI is based on the results of an 
environment~! asse,sment. 

First Draw: The water that immediately comes c,ut when a tap is first opened. 
Thi.s water is likely to hilYc the highest level of lead cont.immahon from 
plumbing materials. 

Floe A dump of solids fonned in sewage by biological or chemical action. 

Flocculation: The process by which clumps or soliJs in w,,ter or ~ewage are 
made to it1crease in size by biological or chemical action ~o that they can be 
separated from the water. 

Floor Sweep: A ,-apor collection desigt1~ to capture v;;ipors which ;ire he.ivir.r 
than air and which collect ,1long the nonr. 

Flowmeter: A i;auge that shows the speed of wa~tewater mt•ving through a 
treatment plant. Also used to measure the speed of liquids n1ovmt through 
various industri11l processes. 

Aue Gas: The ::iir cuming out of a .;himn,•r after combuslion in the t>urner it is 
venting. It can include nitrogen oxide~. cart>on oxides. water vapor, sulfur 
oxides, particles and many chemical pollutants. 

Flue G,H Dnulfuriz.atfon: A technolnsy which U!'lt'S il !llrbent, u.su;iU~ limr m 
limestnnr, to removr sulfur dioxide fmm the g,1~~ pmd11c1.'<i l;,v bumin11, f~sil 
furl,. Aue gas dc,uHrmzation is current the st.1t1.'-0f-thr art technolo!!y in use 
by major 502 emitter, e.5 .. power plants. 

Fluorides: G.:ISt!0\15, solid. or dissolv~ cumpounds cuntainin; Jluurint' thal 
rrsult from industrial pruc:e,-.es. ExcPS~1,·e o1mount~ in food Gln lt>ad to tluor 

Fluorocarbon (fCsl: Any of a num~r nf C1rJl:i1nk cnmrounds .inalol;\lU~ hJ 
hydrocarbons in which on• or more hydro,;rn .1toms .arl!' ~rl,1c,:d 1:-}· f1m,r1nc. 
Once us~ in thr United Sl.111~ as a prnprlliint in arru~I~. they lire now 
primarily usl!d in coolants and some industrial !'=!k.'S. FC, containin1~ 
chlorine are calh'Ci chlurofluoroc,rbons (C.:r<.:.s). Thrv .irt:0 bPli-eJ h.1 be mod
ifying the o~onr l.iy•r in thr ,trato,pht:rc, lher•b~: ,Uuwing muni ha""fut 
snlar r11di.ition to re~d, the Earth's !;Urfa,.:u. 

Fl11orosis: An abnormal condition i:.iusrd 1,v t!llCe,siv,: i11to1kt! uf tlunrinr. 
ch.iracteru:ed d,i,:fl>· by mottling of the lt"'l!th·. 
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Flume: ,\ 11.a:ur.:1[ m m:in·mi!de ch,111nd lh~t Jivl•rt~ w,11~·r. 

Flush: I. Tn up,•n .> l'11ltl-,,·.1lt'r ti!p In dr:ir 0111.,ll th.: \\',lll'r "'hid, 1n,1~,:1,·f' 
~n sitting fc,r a lung tiine in th,: F1pc~. In n,:w hun,es, tu flush a ~- m 
mc:ans It• "f'nd larg,: volume5 of water gushin,; thmus'i the! unu~c:-d ri to 
n:muvl' loose partideos of soldr.r ilnd n1111. 2. Tu rort"e l,trgt> .,m,•nnts u( ter 
thruul!:h liquid to clran out pipini; or tubing. stur.!ge llr J:'tCl~5 tilnks. 

Fly Ast,: Nt,n-cumbui1til>li,! resid,.ial particles from th,: lOmbu!\ti,m prl!'I, 
carri~ by flue i;illl. • 

F<>ning: Appl~;nr, :1 pr-:tiddc by ra,:id[y hen tins the liquid chemic.ii so tit 
forms very fine druplc:-t~ that n'!'Cmblc smukc or fog. It may be us~ to c!e~truy 
mo5<.1uil0'."I, tilac.k nil!S. and simil.ir rests. 

1 food Ch.1in: ,\ !'!."qUt'IIW ol 11itt:ini.~ms. e~1:h u( which u~es the ne:,,t. er 
mem bcr ol the ~t'{!Ul'n1.-e as • fo,;,d S<>mce. 
Form.1Jd,..h~ J~ ,\ rn:urJ~,. pun,;l'nt, irrit.1tin~ i;.is. Cl-120, u~ed diit'fly .:s a 
d_i~infectilnt and pre,:cf\'illi\"I! ;m,J in ~y11the~izi11g <.•!her ..:umpuun.ls Jlrt'
s1ns. 

Foff!'u l,1 lion: Th~· su 1:-stJ n1..c or mi~tu I'\: uf ~ubstJnc.«s whkh i~ cc,m pru;e ,,it 
ilcth-e ar.d ine-n ingredients in .1 p1...,ticiJe. 

FTesh W::tc1: WJter thnt ;;enerally cc>nti.iri, le:,s th.in l.000 milligr.1ms·~1tcr 
uf di!l1olve,J SC'lids. 

Fuel Ecor:omy St~nda•d: l h~ C11rr~::'3le Avcra8t Fu~[ E.:onomy Sta rd 
(CAFE\ which wt'nl into efrr:ct in l\li11 It was meant to E"nhanl~ the n;iti,;,n;;[ 
fuel cons,m:atiun effort ny slowin~ fuel consumption through ii rriilc,,·r
gallon rl!l\Utr<:m,mt ror motor v,hides. 

FugitiYe Emi!<Jions: l'mi~~illns nnt c.iup;h! by a cilpturi. system. 

Fume: Tiny partkl, ... tr.tpp<.~J in v.1~'t1r in a i,:as stre;im. 

Fumigant: A pe~ticidc that is vaporii:al to kill pe~ts. U~ed in building,nd 
greenhous1:s. · 

Fundinna1 Equiv~lenl: Tc:rm ,:sed !e> dl'!1.Tibe !:P:'.'~ df.'d,iun-making pr s~ 
.im.1 its relatic-n~hip to th<! rnvirc,n1ncntal ,cvie .. · conducted under the Niltton
.a[ Environmental l'ulicv Act (Nl:'.l'A) A ttview is .:onsidi!!r!d (unctionallv 
E'tluivi!lent wh,..n ii iiddrts:.es th~ subst.tntive i:umpnnenl.5 of a NEP:\ re•1: 
Fungi: (Singular, r-ui,gus) M•,lds, mildl!wS, yca!tS, mushrooms, and ff
bd[[s. a grnup urg~nismq th.it Ind, l"hlun•phyH (i.~ .• are not phntusynt ~ ic) 
and which .1re uSuilll\"nC'n-mobik filar.ientuus. and multicellnlar. Some p;rciw 
in the ground. others atlilch tht'mselvts tu deuiyin!( Ll"!es •nd other p,s. 
telling th,:ir nutrition frum decumposintt orw,nk miltter. Some CilUS>! d" e, 
other.s stabiliz, ~wag!! and break Jown :;olid waste:s in cumpu:;tir•g. 

Fungicide: Pesticid,:s which are ust:d to control, prevent. ur destroy fungi. 

~arnc Fish: Sreci~ like lruut, salmon. or bas~. cau~ht for sport. 1'-·f:lnyoflm 
show 1nore sen~jtivity to envimnmentll[ change than ·rough# fish. 

G.1mma Radiation: Gamma rays are trui: rays of energy in contr:ist tnl! na 
and beta radiation. The pr<>perties are similar to x-rays and er 
electromagnetic wav~. Thry are the most penetrating wave, of radia u-
dear rnergy l:out ain be ttlocked by dense matl!'rinl~ such as lead. 

Gailication: Conversion of solid materfo.l such as coal into a gas for uso! as a 
fuel. · I 
Geigu Cou nt•r: An dectrical dt!vice that detects the presen~ of ~rtain e5 
of radiOilcth;ty. 

Gene: A hingth of DNA lhilt direct~ the synthesis of il protein. 

Gene Library: A c:ollectinn or DNA fragments fron, ceHs or org;inisms. ~r, 
no ,iimple wn~· for ~ortini; the cc.ntents of gene lil:,rariei; hiis been de d. 
Howe,·er. DNA pi•'<'e5 ~.in be mOVl'1f into b;,ch!:ial ccl!s whe~ sorting a -
inr, to f;<'l'e functivn l'>f,c,1mt1'5 ft>asible. 

Gener~! Permit: A permit applk.ible to J clilSs Cir Ciltegory of Jis<-h:iri;I,. 

C~nerator. A filcility or mubile suurcc thJt emils pollut.:nts intu the or 
n:leas" h:iz,mious \\'~Sit!:' into w,itrr or suil. 

Grn~tic E:,,sil'ttring: A rroces!I ot 111~1:,tini; new &t<nl?tic inform.1tiun inlti 
t:.istin~ «n, in l•nfor tu mt>difr .iny ,,,~-,.,ni11m for the purpos~ of changi]ne 
uf it11 ch;ir.:ictt-ristil"s. 

Germi~idr. Any ~'U"'!"'11111d that kills Ji~il,-au~in~ mic:n.lOri;::iniism~. 

Crain I .11adinr;: The ratr Jt \\'hic;h r,1rtid~'$ an: emilll:!d lrorn .i ronution S1.•un-c. 
Mcn'.'luN'ff\1:nt is rrtkll' bv thf' numl:ic.·r ot ~ins per cubic foot of~' cm1•· 
Cr.11n,1lar Activ"t~d C.1rbon T~:itmef!t: ,\ filll'rini:; 5ystem o!tf'n us~ in ::ill 
water S)151t'l'T'~ and indhi,.lu::il h11111f':': !II remove c,r,;ani~-S- C,\C can~ ly 
erteciiv~ in n-rno11in~ elev:ated !~·cl~ ot radon from wah:r. 

I~ 
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Cray \\'atrr: The ll'rm given to tlomcstl\'. \,·.:1:.tl'\•·.:itcr cumr,>:<cJ l•( w.1~hw.:it~·r 
from sinks, kitchen sink,, bathroom sinks and tubs • .1nd l.iumiry tubs. 

GreenhouH Effect: The w.1mnini; of the ~rth's atmosphrrr G1useJ by a 
build-up of c-arbon dio)tide or other trnce gJses; it is t>clie~·cJ br n,,my ~cii·nllst~ 
that lhis build-up allows light fmm the sun's rays to he.al the Earth but 
prevents a countrrbalancing loss of hral. 

Crindrr Pump: A mrchanical Jcvicr which shreds solids and ra~cs the fluid to 
a highrr elevation through pre~un~ Sfwers. 

Cros• Alpha Particle Activity: Tot•I activity due to emi55ion o( .1 lph.t p.:1rtkl es. 
Used as the screening measur~ent for radioactivity grnerill1}' due to 
naturally-occurring radionudides. Activity is commonly me.asured in picocur· 
ies. 
Gros! Brta Particle Activity: Total .activity due to emission of bet.a particles. 
Used as the screening mel\surement for rndioactivity from man-made 
t11dionuclides since the decay products tif Cis!-ion are beta particle and gamma 
ray emitters. Activity is commonly mrasured in picocuries. 

Ground Cover: Plants grown to keep soil from erodins. 

Cn>11nd Water: The supply of fresh willer found bene~th the E:.rth·s ~urfoce. 
usually in aquifers, which is ohen used for supplying wells and srrings. 
Bttause ground wat1:r is a m,1jor sou.rce of drinking w.iter there i5 i;rowini; 
concern over areas where le~ching ~gricultur;\I or industrial p,,Uut.,nt~ nr 
substances from leaking underground storage tanks are contamin;iting 

I ground water. 
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Habitat: The place where a population ( e.g., human, animal. plant, micro
organism) livn and its surroundings, both living and.non-living. 

Half•Lilr: I. The time required for a pollutant to lose half its affect on the 
environment. For example, the half-life of DDT in the environment is 15 years, 
of r.adium, 1,580 years. 2. The time required for half of the atoms of a radioac· 
ti~ element to undergo decay. 3. The time-required for the elimination of one 
half a total dose from the body. 

Hzlogm: Any of a group of 5 chrmically-related nonmetallic elements that 
includes bromine, fluorine, chlorine, iodine, and astatine. 

Halon: Bromine-containing compounds with long atmospheric lifetimes 
whose break.down in the stratosphere cause depletson of ozone. Halons 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 dissolved salts that interfere with some 
industrial processes and pPl!vent soap from lathering. 

Hz.zardous Air Pollut;mls: Air pollulilnts which are not covered by ambient 
air quality standards but which, as defined in the Clean Air Act. may rea~on· 
ably be expected to cause or contribute to irreversible illness or death. Such 
pollutants include asbestos. beryllium. mercury. benzene, coke oven emis-
sions, r.adionuclides, and vinyl chloride. · 

Huardous Ranking System: The principle screening tool used by EPA to 
evaluate risks to public health and the environment llSSOClilted with aban· 
doned or u:ncontroiled hazardous waste sites. The HRS calculates a scott 
basrd on the potential of huardous substances spre.iding from the site 
through the air, surface water, or ground water and nn uther factors such as 
nearby population. This score is the pnmary factor in dcc,din6 if thr site 
should be on the National Priorities List and. if so. what ranking it should have 
compared to other sites on the list. 

H.a.zardous Substance: I. Any material that poses ii threat lo hum.,n heo~lth 
and/or the environment. T~·pic..,1 hazilrdous substanc~s Ml' tuxic. cnrm~iv,•, 
igmtable, explosive, or chemically rencti\•e. 2. Any 5ub~tnnce <l«~ign.,ted l--y 
EPA to be reported if a designated qu;intity llf thl' subst;inre i5 5pille<l in the 
waters of the United St;ites or if otherwise emitlrd to the env,mnmcnt. 

Ha%ardous Waste: By-products of society that can pose a sub~titnlial ur pc,tcn· 
tial hazard to human health or the env1ron1nent whl•n impropcrly manai;c<l. 
Possesses at least one of four charactl'ristiC!' (ignitability, corro!liv1ty. rcilcllv· 
ity, or toxicity), or appears on special EPA lists. 

Hazard• Analysis: The procedures involved in (11 idcmtifyini; pntf.'nli-'I 
sources of release of haz.irdous m:iterfal, from fixed f~cilities or tr:in,p,utalion 
accidmts; (2) determining the vulnerability nf a gl'ogr.1phical :irc:i to,, ,,..Jca!'C! 
of haardous materi.als: and (3) comparin1; hazards to determine which pr· 
esent gre;ater or lesser risks to a community. 

Hu;ard1 ldentifica~ion: Porvidini; information on which fac1'ities ha,·e e,
tTemely h;azardous substance,, what those chrmic.i Is are, and how much there 
is at each facility. The Process also provides in formation on how the chemic:ils 
•re stored znd ·whether they are used at high temperature,. 
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Me:lt lsl.;i.nd Effed; ,\ ''d,•mr~ 111 .-1,·v.,h•d trmrf.'r;,1l:re< ,Wl'r :1n urt-.,n .,rea 
c:iused br !'tructur:il .md p:u em~nt heat tlu>.es, :inJ rollut:int t•mi55inns from 
the area below the d1•n1e. 

Heavy Mct:ils: ~1ct;illic ,•knwut~ with hi~h .,11,mi.:- ,n·ii,;hts, l'.i; .. ml·rCUJ1', 
chromium. ,,,dmium, .irwni,:. Jnd ll•,,J. Tlwy C-'n d.,m.ii;e li\'ini::; thinssat low 
conantrations and tend to 11ccumul.ite in the food ,ham. 

Hept:11:hlor: ,\n inscchddl· th,,1 w.,~ rilnncd cm ,nm(' fond rrnduct~ in \Cli~ 
and all o( them 1978. It W'>~ ;ill11..-.. d for u~ in ,eecJ tl't'ntment until in, 19Hl. 
More recently it w.,s fou111t in milk and other dail')' prnducts in Ark:insas and 
Missouri, as .a result ,,( illei;.illy fording treati:d seed to dair:· cattle. 

Herbicide: A chemic.:il pesticide de'liigned to control ur de5tTO}' plants, weeds. 
or grasses. 
Hrrbivore: An ;,.nimal that focds on plants. · 

Heterol:rophic Organisms: Consume" ~uch as human!; ilnd ilnimals, and 
decomposers-chiefly bncteria :ind fungi-that are dependent on org;inic 
matter for food. 

High-Density Polyethylene: A malen.il !hilt rroduce, toxic fumes when 
burned. Used to m.ik11 plil~tic bottle~ ;,nd c,ther prriduct~. 

High-Level Radiollctive Wute (HLW): Wi!Ste gencrwll·d in the fut!I of a nu
clcilr reactor, fouud at nudc.,r Teactms or nude.tr fuel repn~ssini; plants. It is 
a seriuus threat to an rune whu comt!S near the wastes without shielding. (See 
Low-Level Radioactive Waste). 

Holding Pond: A pond or n!SCrvoir, usually made of earth, built to store 
polluted runoff. 

Hood Capture Efficiency: The emissions from il process which are captured by 
hood and directed into the control device, expressed as a percent of all 
emissions. 

Host: 1. In 11cnetics, the organism, typically a bi!Cterium, into "'hick a gene 
from another orgnni5m is transplantl-d, 2. In meJidne • .in animal infected by 
or parasitize,:l by a nether orsanism. 

Humus: Decompo~ed org.inic material. 

Hybrid; A cell or organism resulting from a cross betw~n two unlike plant or 
animal cells or oq;amsms. . 

Hybridoma: A hybnd cell th,U produces monoclonal antibodies in large qu.an• 
tities. 

Hydroczrbons (HO: Chcmi,;al cum pounds.that consist entirely of c.1rbon and· 
hydrogen. 

Hydrogen Sulfide (HSI: C.1~ emitted during oq;:11\ic decomposition. Also a 
byproduct of oil refining and burning. It smells like rotten eggs and. in heavy 
concentration, can cause illness. 

Hydrogeology: The geologr of F;round water, with particular emphasis on the 
chemistry and movement t1f "'·ater. 

Hydrology: Thie science d!!aling with the properties.distribution, ~nd circula• 
lion of water. 

lgnilablr: Capable of burning or causin11 a fire. 

lmpoundmornt; A body of w~ter or sludge confined by a dam. dike. floodg::ite, 
or other bamer. 

Immediately Dangerous to Life and liealth (IOLHl: The m;iximum level to 
which a healthy i:idividu;iJ ,;;m br cxpost•d lo a chemiral for 30 minutes and 
escape without sufforini; irreversible health effects or impairing symptons. 
Used as a "level of concern." (See: level of concern.) 

In Vitro: l. "In i,!lil•!li" .• , l,•s1-tul:,,.• culturl'. 2. An~· lt1boralory lest using lh·ing 
cells taL~n from .111 ori;;ini~m. 

In Vivo: In the livini:, b,,dy of ~ plant or animal. 1n vivo te~ts are tho~ 
laborntnry exp~rimcmts caml•<l uut un whole animals 1.>r human ,•olunt-rs. 

lncinerillion: I. flurnini:, of ,·crrain typ<.~ ot' !linlid. li11uid or g:ist\ius matcri.tl~. 
2. A trt'.llment t~hnnl,,~~· invulvin~ d<."!ltructi,m of w115te by cuntrolled burn
ing at high •~·rnp ... rntur~'S. c.~ .• burnini:. sludi;e to rt!move the water and reduce 
the rem.iining residu~ to a s.,fr. non-burnable a~h which can be Jisp0$eJ of 
s.afrly on l,md. in sumc w:itt:rs or in underi:rounJ loc.:itiun,. 

Incineration at Se.i: Dispo~:il ur wn!!ilC by burning at $Ci'I on sp,:cially-de-sign~'CI 
incinC'ratur shir11. 

Incinerator: /\ furn,U:l" for hurnin,: w.i~lcs und~·r ~·11ntrnll,•1l conditi\•n!I. 

Indicator: In biuloi;y. :in Of};.lnism, spl,·il-:.. or cof\,munity who~ characteris
tics show the presence of specific environmental conditions. 
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lndirrct Disch3rge: lntwduchl>n of f'llllulants fn•rn .1 110n-dPnw<t1< .cHirce 
into ii publicly owned waslc treil1rnent sy~tl·m. lnJitl'(! di<d,.n~L't~ ,.rn bl' 
commerciill or mdustnal faolittes whose w,1stes ~o into thl• loc.11 •cw,•rs. 

Indoor Air: The brcalhms air in~ick a h,1b1taule stru,turl' or ,l1m·eyanw. 

Indoor Air Pollution: Chemical, ph~·srcal. orbioloi;1cal contaminJnts in inJ,,or 
air. 

Indoor Climate: Temperature. hum,dity, li~htin~ and noi~ lcv~ls in .l h.1bil
able structure or com·eyilnce. Indoor climate can affect indoor air pollution. 

Inert lngrrdirnt: Pesticide components such ,,s solvents. c.irriers, and sur
factants that are not .ictlve .igainst t.irget ~SIS. Not all inert in~reJients ilre 
innocuous. 

Inertial Sep.irator: A device that uses centnfugal force 10 sep,lrille wast"' 
part:cles. 

Infiltration: t. The penetration of Willer throu,;h the ~round surface into 
sub-surface soil or the penetration of wilter from the soil into ~ewer or oth~·r 
pipes through defective joints, conn"'c11ons. or manhole walls. 2. A l,,nd 
appliciltion technique where 1.irge \'olumes of wastt! water .,re applied lo l,1nJ. 
.allowed to penetrate the surface and percolate through the uni.ll!rly1ng soil. 
(See: percolation) 

Inflow: Entrv of extraneous rain water into ii sewer system from sources olh~·r 
than infiltration, such as basement drains, manholes·. storm drains, ilnd street 
washing. 

Influent: Water, wastewater, or other li<-juid newing mto o1 reservoir, basin, or 
treatment plant. 

lnform.ation File: In the Superfund program, a file that cont,11ns .-ic(urate, 
up-to-date documents on a Superfund s1te. The file is usually lornt~·d in a 
public building such as a school, library, or city hall that is conv~n,ent for lo,;al 
residents. 

Injection Well: A well into which nuids are 1n1ccted fur purpose5 such i1S 

waste disposal, improving the recovery of crude 011, or solution m1n1ng. 

Injection Zone: A geological formilhon, group of formations, or part of a 
formation receiving fluids through a well. 

lnoculum: I. !focterium pl,1ced in compost to start bioln~1c"I action. :!. A 
medium containing organisms which is introduced into cultures or [ivini; 
organisms, 

Inorganic q,emicals: Chemical substances of mineral uri~m. not of bas1cnlly 
carbon structure. 

Insecticide: A pestlClde compound specifically U5c.'d to kill or ccintml thl.! 
growth of insects. 

lnspectio!I .and Maintenance (I/Mt: I. /\ctivilil'~ tn a~sure pmpt•r ~·mi,smn,. 
related operation of mobile source~ o1 a,r pollutants, parh,·ularlv .,u1om,,h,lc
em1ssion5 controls. 2. Also applies to to waste-water tr..:atmt"1it plants and 
other anti-pollution facilities and processes. 

lnstrum Use: Water use taking place within a stream d1anne!. e.g .• hvdro· 
electric power gerierat1on, navigation, water•quahty improvement, fish pro
pagation, recreatmn. 

Integrated Pest Management UPM): A mixture of pesticide and non-pesticide 
methods to control pests. 

Interceptor Sewers: Larse sewer lines that. in ii rnml>med sy•t~·m. contrnl the 
flow of the sewilge to the treatment pl,,nt In a storm, the~· allnw some of the 
sewage to flow directly into a receiving stream. thus prevenhns an twcrload by 
a sudden surge of watl"r into the sewers. The1· are also used in scparah.' 
systems to collect the nows from m.11n and 1runk sewers and carry tlwm to 
treatment p01nts 

Interim (Permit] Status: Pennd durini; wh1(h lr<·almcnt, -t1ira~,- .111d d,,p,",d 
facilihes coming uni.let RCR,\ ,n 191,l) .,re tL•mpnranh· pern11ttl'd lo up,•r,lk 
while il\'l.'aittng denial or issuance of a pt'rm,,nl'nt pl'rm,t l\·nrnt< ,~,ued uni.IN 
these circumstances ilre usu.illy called "P.irt A'" or "Part u·· pcrmil~ 

Interstate Carrier Waler Supply: /\ source o( w,11,:r for dnnkin,-; and ~an,tarv 
use on pl::ines, buses, trams. and ships operating in mun:- th,'11 onl' state 1 hes~· 
sources are federal!>· regulated. 

Intent.ate W.aler.1: Waters th.it now ,,cw,~ <1r form part <>f ~catL· 11r intl'rnatll•n,11 
bound.-ir11?s, e.g., the Great Lakc!I, thl• Miss1ss1pp1 River, nr n,a~lal wall·r~. 

lntentili.al Monitoring: The continut>us surveillance of the spacl! b,·tw~'L'n tlw 
walls of an underground storage tank. 

Inventory: TSCA inventory of Chl•micals produced pur~uanc to Section H (b) 11f 
the Toxic: Sub$tilnces Control Act. 

lnver.1ion: An atmospheric condition caused bv a la~er of w::irm .11r ptl'\'~·,,tinJ.; 
the rise of cooling air trapped beneath it. This prevents the ri~e of rullutants 
that might otherwise be dispersed and ciln CilUSe an ,,ir pollut1on ('p1S<.>t.l<.'. 

I 
l•Jn: ,\n l'k·ctr1<".llh· rh.1n;1·d .lt,,m 1•r ~""'I' ,,1 ,,,,.,,., ll'hwh .-.,11 l•r tlr.,wn tr"I 
waste w,,tt:r dum1~ thl" clet:trod1al,·s1s pro,e,s. 

Ion Exchange Tre~lmcnl: A rommnn \\'ilh·r •<>lten111i.: 111,·tlwd otle11 (0011d 11n ., 
tuh~ ~,.lit• ,'lf \'-iltcr J'UrltfCJtrnn rl,\l,t~ th.it fl'ITil\\'l.' ~t•nu..• l1r~~H'U('il; ~'\r,d r,1d1UIH 

by addin~ c,illium o,1Lic· nr caktum hydmx1LII.! to u1Crl·~~'-' the rh h> ,l lc·1 I 
wh'!"re the mt•tals will prt·crpitate out. 

Ioniulion Chamber: A device lh.11 measures lh"' 1ntens1t,· of ioniZlnf: radi 
hon. 

Ionizing Rildiation: R,,di,11!011 that ,an remove electrons from att1m~. i.~, 
alpha. bt-t;i, .1nd gamma rildi<)tion. 

lmu!iatcd Food: f-ood th,lt h,,s bl'en subte'Ct to bncf radio,1ct1\'ih·, usuallv t 
g~mma rn~·s, to kill in~l~tS, b,1cten.1, and mold, ::ind pn!Sen:e ii without 
refrigeration or freei:111i;. 

Irradiation: E~po~url! to radiation ,1f \v:,,·clen~ths ~h,1rtl'r th,,n th0sc of \'i~ibl 
li!;ht (i:;amm;'I, ~-ray. or ultr:wiufl't), fur medical purro~es. the destruction 
bactNi.1 in milk or uth~·r foolbtuffs. or far inducing pulymenzatlon of monliin· 
ers or vulc.1nization nf rubber. 

lrrisation: Technique fur applvin1.: water or waste" ;'ltcr tt, I.ind .ire.is to suprl 
the water and nutnent ne11ds of pl;,nts. 

Isotope: A vari;"1ti1111 of ;in ell"m~·nt that has 1he ~aml' Jtom1c numb.•r but a 
different wei~ht bl·COUSl' of its neutrons. V,1rious isotopes of the ~ame element 
;ay h::ive different radioilctive c-eh,wiors. I 
Kinetic R.ite Coefficient: A number th;it dcsi:nbes the rate nt whii;h a water 

conslltuent such ·,is ~ biochem1c:,I oxygen demand m dissolved o~y~en ti 
creilses or decre;"1Scs. 

L 
Lagoon: (1) A shnllow pond where sunlisht. bilcterial JCtion. ;"111d o~~·gcn wo1· 
to purify wasll'water; ill so u,ed to stornge ohvilSt('w::iters or spent nuclear fu 
rods. (2) Sh;,llow body of watr;>r. ot1en separated from the sea by coral reefs 
Silndbnrs. 

L .. nd Application: Dbcharge of wnstewater onto the ground ft,r treatm.:nt or 
reuse. (See: irrii1;ition.) I 
L~nd Fanning (of waste): A di~pusal pnKl'SS in which r1,17;irdous WilS 
dcpo,lll'd on l>r ,n tht' ,rnl is n.iturillly degrad.:d b~- nucrobes. -

Landfills: I. S;"1n1l;,rv landfills arc land dispo~nl sitl·~ for nnn-l1.17nrd1111~ solid 
w.,~tl'S ,lt wh1d1 tlw w~sle 1s spr,.",1d 111 layl·"· u1111r;1,·ted lo the sm,illl'I 
pr::ich~;,I, olunw, anJ cover mntcr1,1l ,1p1•lil·d ul lhc ,·nd of L·~d, nrl'ra1in); d.,_ 
2. S ... cure d,l•nrn:al 1,,mlfill~ arl' di,pu,,11 ,ill'~ for h.uardm" w.,~k. Th~·,· ,l 

selected and des,~tlt'd tn 111111im1Ll' the chann• of rclc·il~l' of hu;,rdous.•ub· 
stances mto tht• t•nvirrn,mpnt. . 

L;ateral Sewers: l'i~,es that run under city stre~ts ;ind rcce"·e the sewa5e fro' 
homes and ciusinl'Sse~. 

LC50/Leth.al Concentr;alinn: Median lc\'el concentri'ltion. a stnndard mea~ure 
of toxicity. It tells how mu('h of .'.'I 5uhstilnce is 11t·eded !n kill h;,lf of 3 group of 
experim,mtnl ori;anisms ,,t a ~p,•cific tune of obsen·illim1. (See LD50.) I 
Le~,hate: /I liL1u1d th.11 n·~ult~ fmm wntcr n11lccti11i; c<1nt.1111i11.111ts as ii trick! 
through wastes, aF:riculturnJ P'-'~tu.:idcs ur fcrt,lizl·r•. Le,1cl1in~ m.t~· occur 1 
farming .itt·il~. fl!l!dlots. ilnd landhlls. ;ind rnay result in ha7.arduus ~ubstances 
entering ~urf,,cl' water, i;rnund w,,tL'r. or soil. I 
Leach.ate Collection System: A sv~tem that gathers lcachilte and pump5 it 
the surfore for trt,1tml·n1. 

LC3Ching: Tht· ~'rll\l'<S r1· I\ l11d1 ,oluhlL· (<1n<l1lt1L't1t, ,It<' ,l", .. 1, ,·d and c.1rt1<'U 
down thmui;h lht· ,o,t l·~· ., flt'tn•l,H111~ tltml (S,·,·· l,·.1,h.lll· l 

Le3d (rE): /\ hl'il\ \ !11\'t.1111,.111< hMilrdon~ lo lll':1ilh if l,rl',llhl'd '" ~w.,11,,\\ l'I 
Its LI"' 111 i;,,-oli11,:. f',1m1~. and rlumbini,: cnm1•,1m1d, h.1, h·,·n ,h,,q•h· re 
triclcJ or ~hm,n.,t~·d l•y ft•dl•rnl l.,w~ ilnd rc~ul,111tu1,. (Sl"l': hl',l\'Y rn~·,.il,. l 

Lt3ded G.Jsoline: Cilsoline to wh,c·h kild h,h b,·en ,,d,kJ to raise the octanl 
lc\'l'l. 

LD SO/ Leth.JI l)o~e: ·1 h,• d,,,,. 11f ., !"'1<",111( th,,t w,111..ill .'\ll p,:rc·,·nt ,,f th~· k 
,,ri;iln1~t11' wilh111 .l d,·~•i;nntl'd pl'Tind ot t1111L•. Th~· lm,er lhl· I.D 50. thl.! murl• 
to .. c !hl' n•mp,1um..l. 

LD 0: Th~· h1~hL·s1 cont:entration 11/ ,1 to~11.: substance ~t which mine of the ll·, 
t>t):!;a nisms di,•. 

LD LO, I h., lltWl'~I nmcl'nlralinn ,111J <1,,-..,f;~' 111 a tux,.- sub!otant:e \, hll"h kil ~ 
test org.1n,~n,s. 
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Levi?! of Concl?m !LOO. Tht' ~onct'nlr,,tion in .iir nf ,,n ,:,1rt'ml•h· ha7.udr,u~ 
sul>s!;:mcc abo~·e which there ma,· be 5l'nous immcd1Jte ht',,llh effects tn 
anyone expns1?d to it for ~hort p1?r1ods of hme. 

Lift: In il s.imt~ry l,mdfill, il compilcteJ lil:,<1?rr,t ~<>lid WilMeanJ tt,,. 11,~, lilyerof 
cover mo1teriill, 

Lifting Sto1tion: (See: pumping st:ition.) 

Limestone Scrubbing: rrocess in which ,ulfur !Za~es moving tows1rds il 
smokest.tck are passed throui;h a limcstonl' .:ind w~ter solution to remm·e 
sulfur before it re.ichcs thl!' atmosphere. 

Limiting Factor: A condilion. whose ilb~ence, or e;,,:res~h·e concentrati,:,11. i~ 
incompatible with the n~·ds or tolerance of il srcde~ nr ~'opul,,tion and which 
may ha~·e il nq;.>hve 1nfluen<"e on their ilbility tu gww nr ~ven SUr\·ive. 

Limnology: lhe ~tody of the physic:il, chemicill, meteuniloi;ical. ,ind bi,,l,,i;1· 
Cill ilspects of fresh water. 

Liner. 1. A r~liltiveh· impermedble bilrrier desii;n,.d to f'r,•vcnt ll·,,ch,,tt· frPn1 
leaking from a landfill. Liner n,a11m:,I~ inrhtdc ~,1,,~tic ,111d dt·11~e cl,1y. 2. 1\1, 
insert or sleeve for sewer ripe_s to prl.!\'l'llt leak,,~t' tir infiltr.itu,n. 

Lipid Solul:oilitJ'! The m.iximum concentration of .i cht"mical that will tlis~t•he 
in fatty substances; lipid soluble sub~t;iuccs .ire tn~(1lut,1t~ in w,,ter. If a ~1,h
st,mce is lipid soluble it will very selectively disperse thrnui;h lhl' i,nvimnrncnt 
via living tisi;ue. 

liquefaction: Changing il s~lid into a liquid. 

List: Shorthand term ll"r EPA list of violating f.icilities or list of tirins debarrl'\J 
from obtaining govemml'nt contracts beG111$t: tht'y violatl.!d cert.1in secti, ,n~ nf 
the Clean Air or Clean '..Vat~r Acts. The hst is maintained t,,, The Offict' uf 
Enforcement and Compliance Monitoring. · 

DRAFT 
M.ttcri.il S.1f,ty tJ.it.:i Sh!:~t 11\.ISDSI: ,\ comr1l.1tmr. 1•f inhmn,,ti1•n 1eqltir~d 
undl'r lh,• l)SI I,\ <.:unrnrn111c~tu111 ~tandard ••11 lht• idt•1111t, vf ha::ardt••J! 
chcn,ic.ll~. h,·ahh. and phy,i..-a! h.,~.,rds, l.!~F"·~un· lin11ts .• 1n1l prttiluhun~. 
Section JI 111( St\Ri\ <l'tluin•s fo.:ilitn:s to submit :>.JS[")!j~ unJt"r l'ertain l'H'C\1111• 
stanc~. 

Muimum Conl.:iminant L~vel: TI,l' mJxin,um rl·rmi551blt' le\'PI cf .i cnnt.imi• 
nant in w.it~r dcliwr,•t.i tu any u~r uf a public wntt•r s~·st,·m 11.\CJ..s an: 
enforce~olo! st,1nJarlb. 

Mechanical A,ralion: Usf.' o( mt't·hnnicill enl.!r,_;y !(> in1ect nir inlo \\ilk!' ILi 

c~u~l' .r \VJ~ll' ~trt•,1111 tu nl>su1 b n,cyi;cn. 

Mechanical TurbulO?ncc: R,1ndnrn irrt•guforitics of fluid motion in air c;:iuscJ 
by builJin~s or mcch.11111,11. non-lhermJI. pmce55~~-

Medi.1: Spc..:i(ic i:riviromn.:nt~- ,ur, Willer, soil-which art> thi: subj,•..:t of 
rcg11latnry ( un1.~l•rn ,irn.:! ~it tiv1ti,:s. 

Mercul')': i\ hc,11•y ml'tnl thnl c.:in accurnul,,tl' ,n thl' "'"1,·nrnmt'nt ilnd is hii:hly 
tn~k 1/ b1•!alht:d or s";,11,iwc·d. (St't': h .. ,w~ md,ils.) 

11-lt'than,: A colnrk~•. •lrl11p,1i•nnt•us, flammable g;i~ crc,rted by .,n.icrobic 
decompu5iliun llf ori:,,rnic cnmpounds. 

Method 18: An EPA t(•st method which U!'t'S ga~ chrmnato~r~rhk lt'Chni4ue~ 
tu nuiMure themn.:entration of individuill voJ,,til,: urganiccnmp(•unds in a gas 
strt'.>m. 

Method 2~: .<\n r!'!\ rdcrcnn: metht1d tn dC'tern1ine tlensrtv. water .:ontl!nt 
and toMI vc.lai,le <'1)11tent {\\ater ami VUC) ut co,1t11,..i;~. · 

M~thnd 25: An El'i\, den.:ntr. metlw<I tu determine th~ VOC i:onccntr.ition in 
a !Zil~ stTe:im. 

Million·g.illons Per D:iy (MGDl: A me:isure of water lluw. 
Llstt!d W:istt!: Wastes listed ilS hazardous under RCP-:\ but whi,h l,;:ivc not Micro!;,o:~: Mkn,~<:op1c 1.1r~.,nism~ rnch ,,~ ~lgae, ,mim.tl~. virn,cs. h;:i..:tcri:i, 
been subjected to the Tox1c Charactensh~s Listing Pmce~s because the da,i- · fungu~. and pru•o,ua. snmc of which cause di~ase~. (See: microorg:mtsm.) 
gers they present are .:onsidered sclf-P.vidt'nt. 

Local Emerg~ncy Planning Commiltt?e (LEPC): A commitlt!t! appninted by 
the state emergem.-y respon~e commis~ion. as requirerl lw SARA Title HI. to 
formulate a comprehensive emergency pl,m (nr ,ts juri!'ldiction. 

Lower E,rplosive Limit fLELl: The CC1'1centr.ition of., cnmpount.l in Jir below 
which a flame will not prop~gate if the mi~cun· rs ignited. 

Lowt!SI Achi::vable Emission Ro1te: Under the Clei\n Air A,•. thi~ is the r~tl' of 
emi~sions which reflt!cts (al the most stringt>nt emi~simi limi!~tiun which i• 
contained in the implementaho!l plan of any statl? for such ~mm;t> unl~ss th,: 
owner or operator of the proposed sou re,;, <.lcm1.1nstrates such lim1t;:it11m~ ,irt' 
not ~chievable; or (bl the most stringent l'mis.~ions lim1t,,tion achieved in 
practice, which ever is more stringt·nt. Application of th1~ term does nt,t 
permit a proposed new or modified source to emit p<>llutanl5 in eJ<cess of 
existing new source standards. 

Low-Lrvel Radio.active W::iste (LLRWl: Waste~ tes~ haiardous th.in mo~t of 
those generated by il nuclear reactor. Usuilll~· gcnernted hy hospit:ils, re~t!'ilflh 
laboratories, and c,m~in indu~tnes. The Dep:irtment of Energy, Nuclear Rq~· 
ulatory Commission, and EPA shilre responsibilities for managing them. (See: 
high-level rndioactive wastes.) 

M 
Marine Sanitation Dnice: Any equipment inst.ilk•d un board .i \e~•d to 
r1?Ce,ve, retain, treat. or discharge sew3i;e and any process to trl:'ilt such 
sewage. 

Major Modification: This term is used to define modific::it11)ns with respt't:t to 
Prevention of Si~nific.int Deterioration and New Sc,urce Revi('w und.-r the 
Oean Air Act ilnd refers to modific.1tions to ma1ur stilt1onnrv sour(",:~ of 
emissions .lnd provides sii;nificAnt pollutilnl incre:ise levels 1:,,.:1mv "hich J 
modification is not considered major. 

Maji,r Stationary Sou~es: Term used to d;etermine to npplk:,l,,lil\· of Preven
tion of Significant 01?terinratinn and new source •t.'gul,1tio11~ In ~ no11;11t.:1in• 
menf area, any st:itionary pollutant S<>urce th:it h:is a pntenti,11 to emit mor,_. 
th.in 100 tons per year is considered a innjur 5tilt1on.1 r\' sourl·~. In l'SD., rt'~~ thl!' 
cutoff level may be either l()(J or 250 luns. J1<pendin!l upun tht' typ~· of suv1,·e. 

Manufacturers Formulation: A li~I of sutis1,1nn:~ ur (nmpnn,•r,I p.ut~ :i• ,h•· 
scribed by lhe m.il<.er of a co11hng, pt!St1cidt.' l'' otht•r pr1•dud contamini; 
chemicills or other substances. 

Marsh: A type of wetland !hilt does not nccumul.,te ~prreaablP. p<!at Ut.'pu~its 
and is dominated by hert>acem1s vegetation Marshe!' may bt- ertlrer fre~h or 
s:iltwater and lid.ii or non-tidal. (~e: wetl,mds. J 

M:itilbolile: Any substancr produced in or by b1t,Jog1cal prucesst's anJ dcriwd 
from a pc5til,de. 

Microbial Fe~tid.::!r: A micrcori;s.1!lism that i~ us'.'1.i to conll!ll :l rest. n,ey Jre 
of low tox,dty to miln. 

Microorsanism: Li,·ini; orp,:anisms so small that inJividually tht!y can usuall)' 
only ~ s.-i,n through a microscope. 

Mist: Li4uic 1•art1dc~ mcasurini; 500 t,, 40 mkrons, tll.it urt: for:ned bv con• 
dens,Hio11 ,:,f vapor. By comp.lrison, nfog" part1df!S a"' smaller th;in -l(J m',;ro
ns. 

Mitig:ition: Mt'asutt!S taken to redu..:I.! adverse imp~cts r,,, th,~ cn,·ironm~nt. 

Miud Liquor: A mixture 1,t activ.iled sludge and water ,;-onta1ning or~:1nic 
matter undergoing activ.ated sludge ti'l:'atment in an at'r11tion tank. 

Mobil, Source: A movmg producer of air pollution, niainl:.- forms of trnnspor· 
tati,m such as cars, trucks. motorcycles, :iirplancs. 

Modeling: ,\n in·.·r~ti,::,1tive technique using a miltht•matical or physical repre· 
sent:itlon uf a svstcl"1 or lhP(•r.· th;:it accounts for all or sc•1nc it~ known 
propertil'~. fl.fodcls M•.· often uietl to test the effect of ch.inges of system 
componc1,ts on the over.ill performilnce of the systE,m. 

Model Plant: A de~cription of .i h·pical l,ut theoretiCill plant u~ed for develop· 
ing econc,nuc. environmental imp,Kt ilnd ~nl'rgy impact an11l~·ses as suppllrl 
fur rcgula:iuns ur r1:i;ul;:ilmy ~u1dclines. It is an imilt,;inary pl,111t. with f1::,iture! 
ol l'xistin~ nr future plants used h• cst1mntr the cosl o( incorporilting ;:iir 
pullutmn rn11tml technul1•!1Y JS tht! first step in exploring the e,:onomic imp;ict 
of,, pott·nhal NS_l'S. 

Monitnrini1; l'criodi.: ur conlinuous surve,llan,c or testin~ tu determine the 
level of c11mph,,no• with statutury re{]uirem,•nts .,11d·or pnllut,mt le\·el~ in 
Vilnous media or in hum~ns. anim,,ls. and uth1•r li\'ing thrns~-

Mnnilorin~ Wells, Wells drilled :rt J haTarJnus waste miln,ll(C'mer,t focili!v ,,r 
Surcrf\111d ~tit' Ill l'llll"Ct i;n1u11J•\\:ller ~am1·ll'~ ft,r thl' rurr1•~t' n( ph~·sk·,,J, 
chemic;:rJ. or biolo~ical ;:r n., I v~,s to ,h•termine the a mount~, I vp,•o;, and di, 1r1 L>u
tio11 of contammants in the i;ruum.1 willt'r b..ncath Lhe site. 

Mnnoclon.11 AntibnJi~~: 4,\1~,1 (,1llt•d 1\1,\8~ .inJ MCAsl fl.lolernle~ ol livin~ 
nr;am~m~ th;it ~dc-.:tivl'I? find ,,nd .,tt.ii:h tc, 11tho>T rnc•ls•n,l~s to which their 
strn~"1re (11rlnrm, ,·~;:rctly. This could .llso "P}'ly to ~·1aiv.llenl ilt:th•ity hy 
,·h,•n,ir:rl t1•l'lc<'ulr·~-

~luck Soils: E;111h m,1,I,• h1un 1k'<·,1~·i11;; 1•l.m1 m.1t,·r;,,1,.. 

Mukh: ,\ !a'."'<'r of m.H~rial (wt>c'LI ..-hips. ~tr.1w, le~, ... ~. etc.) pl,1.:,·d aruund 
pl.ints tu hold mm~tur,:, pre,·ent Wt't'd growth, prull'~t th .. plants, and enrich 
tht.' sml. 

Multiple Us\!: u~ .. oi Ian..: r,,r m,Jrc 1h;rn une purp~,t'.: i ...... i-;r~~i,:g of Ji•. ,.. .. tor.:i... 
wlldli t,• pr, ,du,:t i,m. reuc.ition. w~lcf!"ed. ,,rt.I !• mb-;r prouu-:tion. Ct•u!d .!l~o 
aprly lo use of bodies ot Willer (or recrt'at1on~I ru:po~l!'S. fi~hing • .ind wat~r 
supply. 



J\.lut:i;en: An~· substanc" 1hat can r:iu~e ~ cl,.i:,f;,: in i:•:'.'let1c ma1.-r1.,I. 

Mutate: lo t:inr.~ at·out ~ ch:1ni;"' !n th1• i;"'nct1c wn5ht11t1un of .1, 1•11 u~ ,ilknn~~ 
fts DNA. In tum, ~mutag .. n .. ~1~" 1~ Jn\' proci:ss by whi.:h ,;ell~ Jr~ mut,1t,·<l. 

N 
N.2linnal Ambirnt Air Qu~litv Stand.ilrds tNA,\QCj): ,\1r qu.1lit\· ~t:indM:!s 
e•t:iblish~d ~\' Cl'i\ that appl); lo outside ;ur thrnul!h'111t the cnuntry. (S .. c: 
crihma pollutants, Halt.: im1•l~r:,entat1on plans. ~n11s~i"n~ tr,1din,.; ) 

National Emissions Standud, For ll;iz..u,Jou, Air Pollutartls (NESH.\rS): 
Emissions standards set by El'A for an air rolhuant not co, cr""1.I l:>y N,\AQ'i 
that mav c:iuse .an incre,1se in deaths or in serious. irn.•\'f'rs1hlc:. nr incapaC'it,ll
ing illries,. Pnm.ary standards are dt·si!sned to protect hum;m ht!alth, secon- · 
dary stand,1rds to protect public welfare. 

National Oil .1.nd Hanrdous Sub,hnces Contingency Pl.in (NOHSCP/NCP}: 
The federal regulati,.in that guides dctennination of the sit.es to ~ curr1.'t'tcd 
under the Superfund program and the program lo prevent or control ~pills 
into surface waters or other portions of the environment. 

National Pollutant Discharge Elimination System (NrDESl: A rrovisinn ,,f 
the Clean Water Act which prohibits dischMge ,:,f pollutants inlo waters of the 
United States unless a special permit is issued by !:PA, a state. or (when~ 
delegated) a tnbal government on ,1n Indian reservatil,n. 

National Priorities List !NPl): EPA's list of the mo~t ~erious uncontrolled or 
abandoned hazardous waste sites identified for po~sible lung·!l!i·m remeJi.11 
action under Superfund. A site must be on the Nf'L to rf'n~ive money from t~t' 
Trust Fund for remedial action. The list is bilsed pmnanl\' on the scure d site 
receives from the Hazilrd Ranking S~·stem. EPA is required to update the Nl'L 
at least once a year. 

National Respnnse Center. The f~deral operatior.s 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 L' S. C0i1St Guard, whKh 
evalu.1tes all reports and notifie~ the appropriate ag .. ncy. 

Nation.ii Response Team (NRT): Rt-present.ilives of 13 fod .. ral agcn(ies lhat. 
as A team, coordinate federal resron~cs tn national!~· significant inddent• of 
pollution and provide advice and technical assistance to the re~punding agen
cy(ies) before and dunng a re!.ponse action. 

Natural Gils: A natur.il fuel contammg pnmarily methane and ethane th,it 
occurs in certain geologic formations. 

Niltural Selection: The precess of survival of the fi
0

ttest. hy which M).:~lli~1ns 
that ~dapt to their environment survive and those that do not d\sappe.ar. 

Navigable Waters: Traditionall.v, waters sutfkiently d,•cp ,,nd wide ft,r 
naviganon by all. or spt>cified sm!~of \'essels: ~uch ,~·.itt'rS in the l!nH,:d St~tes 
come under federal jurisdiction and a~ included in ccrca,n prov1s1on~ of the 
Oean Water Acl. 

Necrosis: Death of pl,mt or anim.il cells. In plants. m:crosis can Jisnilor areas 
on the plant or kill 1t entirely. 

Nematocide: A chemical agent which is destructive lo nematodes (round 
worms or threadwonns.) 

Neutralization: Decrnasing the acidity or alkalinity of a sub~tance by adding to 
it alkaline or acidic matenals respectively. 

New Source: An~· stationary source which is bmltor modified aft.-r rublic:ation 
of final or proposed reguliltions that prescribe a st.indard of pcrf,,rmance 
which is intended to apply to that type uf emiss•,:,n source. 

New Source Performance St.indards (NSPSI: Uniform nation.ii El'A .iir emi~
~;("ln an<l water effluent standards which limit the ~mount of pollutic>n alluwed 
from new sources or from existini; source~ that h~ve bt'Cn m,,difil·,1. 

Nitrate: A compmmd conlJinini; nrtn,~en which can e,i .. t in th~• ;,tmn.,plit•r,· 
or as a dicsolve<l f.'.a~ in watl'r and which c~n h;,vt' h~rrnful etl,·t·ts on huni;,n~ 
and animals. Nitr,1tcs 1n water can cause st-vcr.: !llness ,n 1nl;,11t~ ,rnd <<'"'' 

Nilric Oxide INO): A gas formed b!' rnml•l.l~tinn urnkr h,~h tl'ml't'r,,turi.' ,11,d 
high pr~ssure m an internal combust1<1n en1,;1nl'. It d,,,n!,;<'~ i111,, nilrn::•:n 
dioxide in the ambienl a,r and contributes to photochcm1,;ai smog 

Nitrification: The proce~1 wherebv ammorua in wa~tewalt!r 1s uxidiLed to 
nitrite and then to nitrate by bactcm1l or chem,<"al rl•,,chuns 

Nilrilotriacetic Acid (NTA): A compound being used tu repl.ic<: pho~rhat<'s in 
dell!rgents: 

Nitrite: 1. An intermediate in the process of nitriiicahon. 2. Nitrous mud"' s;ilts 
used in food preservation 

Nitrogen Diu~ide !N02l: The result of 1ut:-k oud.- combin1r1~ "1th my~en i11 
the atmosphere. A ma1vr compon~nt of photucht:mit:al ~mug. 

Nilro11enL•U~ Wastes: 1\nimal ur v,·~ctablt' rt·,1du~~ th.it e<>nl,1111 ,1~n1hc,1nt 
amount<,,,, ,,,tros,•n. 

Nitror,en OxiJe INOxl: l'roJuct ul rombu~t"'" fro•n tr.,n~rurtat1•)n "''d ~\J· 
t;•m.in· sources Jlld m,11or .i cnntnbutor lu the formation nl •lZ11nl' m lhl• 
tnipusphl·rt· .,nd acid J,·po~tlion. 

I 
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Non•All~inmcnt ,\r~a: \,l'!>f;r,iphic .1r,;] which ,IL,,•s n,,t n,•.·t·! "'ll' ,,r mort• t>f 
th!:' N.1t1(1n=1l ,\1•1h1l'n: ,\1r Qu.ihh· StanJJrd5 for the rn1t-n.1 p,,l!\lt,1nL, J~·~t>:· 
nal~I in lh~· (1..:~n Air Acl. 

Non-Co.,,n,unity Water System: 1\ p11hlic ,w11cr sy~tcm th.,t 1s ncH ~ c:onimuni• 
ty water sy~h:m, e.~ .• the waler suppl:,- at a c:.1n,p ~itc or n:it1on.~I rark. 

··I 
Non-Convrnlion.11 rollut.ant: Anv pollutant which is not a statut,,rily listed 1>r 
wlu,h ii; poorly und.-rstood. hy the scientific c:ommumt,·. 

Non-ionizing Eleclro1naf;netic lt..di.1tion! 1. R.:ic.li.1tion that dues not. ch,,ni;r: 
the slructur.- nf atoms but does heat tissut> nnJ ma\' c.iusc h~rmful b1ulopc.1I 
effects. 2. Microwaves, mJio wavl!S, ,mJ luw-fr~oqucncy electnimagnetic f,el<Js 
(mm high-voltage transmission lines. 

Non-Poinl Source: l'nllution sourc~ which ,ut: cliffu~ti! and do not havl! a 
singk• point of oni;1n or are not introduce,.! into ii rece1\'ing stream from a 
sp1.-.:1lic outlet. Tht' pollutants arc i;"ner:illy camed off the l.rnd hy sto~mw.1ter 
nmoff. The c:mnmonlv used cntt-gur1es fur non-prnnt ~oun:e5 are: agncullure. 
forestry. urloan, m11u~"' construction. dams and channels. l;:inJ dbposal. and 
s1ltwater intrusion. 

Nucl~ar Pewe1 rl.ant: A fa.:ility that converts atomic l!nergr into usilble power; 
heat prnduced br .i renctor milkes steam to dril'e turhines which produc~ 
electricitv. 

Nuclear ·Winter. Prediction hv som .. scientists thJt smoke and debris ri.,in& 
from l"lils~i,•'! fir .. s resultinr, from a nudear war .:ould t!nter the atmnspher'! 
and block nut ~unlii;ht for WE'•'.ks nr months. Th~ scu.•nt1sts m~km~ .this 
predi<.:llon pwit'Ct a cooling of t~e eilrth's surface. an_d ch:inges m chm.1te 
which could. for e~amplte, nPganvely effect world agncultural and weather 
patterns. 

Nutrient Anv ~ul~tanci• a~s1milatcd hv livin~ lhin~s thilt ~,rnrnott'S !);mw!h. 
Th2 term is ):;encri!ll} ~pplied to nitrm;f'n and l'ho~phorus In Wi'1Stewat~r. hut 
is also arplicd to oth~·r ~ssential .ind trace eleml!nts 

0 
Off-Site F:i.cility: A hazardnus wnste treiltment, storag~ or disposal are~ that 
is Iocaterl at a place aw;iy from the gen.-r:itini; site. 

Oil Spill: An .1cetdt.'11l.il ori11ter.tional dischargt'of oil ....;hich r~~.:hes bt1dic".5 nf 
water. Can be wntrollt.'d by d1l'mic.il dispersion, combust1un. mcchamc:il 
cnntainmrnt. and!or adsorphon. 

Oil Finguprinling: ,.\ method thilt idcntiiiti~ source~ uf oil and ;:illuws spills to 
b.. tra<ed back to thttr source. 

Oligotrophic L.iikes: D<'"F' dl'M lilke~ with l(1w nt1tr1ent suppli.-5. 111t-y mntili'n 
little or~anic rniltter 11nd havl! a high. dissolved-oxygen level. 

Oncogrnic: A substance that c,mses tumors. whether ber11gn or maiignant. 

On-Scene Coordinalor (05(}: The ~·redesi~nated EPA. Coast Guard, or D~ 
partnient of Def .. n,;c uHic1al 1,·ho coordi11atcs an.d directs S11p~rfur.J remov,11 
actions or CI~an WalN Act oil-or h.i1.~rdous•sp1II corre<.:hve actions. 

On-Site facility: A h.u.irdou~ waste tre.itment. storage or dir.posal arc;i that 1s 
lol·ntcd 011 the ~cm•rntin11, site. 

Opacity: Tht' :imuunt of li~h! obscured by parhculate ~,ullution int.he ilir; cl~.ir 
winclow 1;1ass has a zciu opacity. a brick w;,ll hM lllO P"rccnt up.ic1ty Or~C'ltv 
is used as an 111dic,,tor of chan>;CS in pt.'rform~nc.· ol p:irti,;ul~t~· mattl•r p,,llu
tilln c:ontrul svstc111,; 

Open Rumin~: Unnmtrolll'd firi•• in ,rn up,~11 uun,I' 

Open Dump: 1\n uncu,·L·n·d s,tt, ust>J tor dbpusal of \\aSll' without cnvrrnn
ml·ntal umtml~. (Sl'l': dump.) 

Operable Unit: ·t ,·rm for ,....,ch ,,1.1 numi·~r o( ~l'poHate i'l(ll"rt,,·~ u11J,·r1akt.'n .,~ 
p.irt of a Surl'rf1111d sit.- cil!~m1p .\ typ1t:.~l l•pcr,1bll• urnl '"'uld be 11.!lnll\'mi; 

drum~ .ir•d t~nk~ frc•m th!! ~urfacc nl ,, .~•le. 

Operatiun i\nd M3in!~nance: I. Act1v1tics cnndul'ted al a ~1te ,1fter a Sup,...r· 
fund sate action is ,·umpk•tcd tnt-nsurt- that tht-act10n 1sdfo,:t1~·ean,~ ~1pcrat1111,; 
properlr. 2. Actions t~ken a/ler construdion tn assurP !hat f.:ic1htie~ con· 
stru.;ted to trc·~t wa~te w.iter ..,;11 be pruperl!{ orcrat~d. m,1m~a1~ed_..ind .inan
agL•d to .id,ie,·r f'fficu.>ncy levels ilnd pr~cnbed dflul'nt lumtahons 1n iln 
optimum m;1nncr. 

Or~anic: I. Rl'f,·rrm~ llnirch•rin•d fmm li\•in,.:11~;1ni~n1~. 2. In chrmi~try, any 
curnptH1ncJ .. ~,nt.unin);, c~ubon. 
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Or~.inic Chemic.alsiCompounds: Anim.11 or pl,1nt-pru<lucl'd subst;:mn:s con· 
t.ainin,: m.:iinly c:irbon. hydroi;t'n, and o~yi;en. 

Organic Matter: Carbona"ous waste con1.tin~ in pl.int or ,mim,,l maHer anJ 
origin.ating from domestic or industnal sources. 

Organism: Any living thing. 

Organophosphates: Pesticide chemic:ils that contain phosphorus; usNi to 
control insects. They .art short•livNi, but some can be toxic when firstapplicd. 

Organotin~ Chemk.al compounds usN! in ant1-foulanl pilints to protect the 
hulls of boats and ships, buoys, and dock pilini;s from milrine org.:i nisms such 
as barnacles. 
Osmosis: The tendtmcy of a fluid to pass through a pt'rn1eable membrane $UCh 
as thew.all of o living cell into a less concentrated solution 50 as to cqu.alize the 
concentrations on both sides of the membrane. 

Outfall: The place where an effluent is disch.arged into recei\'ing waters. 

Overburden: The rock and soil cleilred away before mir,ing. 

Overtire Air: Air forced into the top of an incinerator or bmler to fon the 
llames_. 

Overland flow: A land application technique that cleanses wilste water by 
allowing it to now over a sloped surface. As the water nows ewer 1he surfoce. 
the contaminants are removed and the water is collected at the bottom of the 
slope for reuse. 

Overturn: The penod of mil(ing (turnover), )>y top to bottom circulation, of 
previously $!ratified water masses. This phenomenon may occur in ~prini:; 
and/or fall, or after storms. It results in a uniformity of chemic.al and physical 
properties of the water at all depths. 

Oxidant: A sub$tance containing oxygen thnt reacts chemicillly in ,,ir tu pm· 
duce a new substance. The primary ingredient of photochemic.il smog. 

Oxidation: 1. The addition of Ol(ygen which breaks down org:in1c w:istE' or 
chemicals such as cyanides, phenois, and organic sulfur compound5 in ~w
age by bacterial and chenucal means. 2. Ox~·gen combinir,g with other ele
ments. 3. The process in chemistry whereby electrons are removed from a 
molecule. 
Oxidation Pond: A man-made lake or bodv of water in which wilste is con
sumed by bacteria. It is used most frequ~ntly with other wnsle-tre~tment 
processes. An oxidation pond is basically the same as a sewage lagoon. 

Oxygenated Solvent: An organic solvent containing oxygen as part of the 
molecular structure. Alcohols and ketones are o,c.ygenated compounds often 
used as paint solvents. 

Ozonator. A device that adds ozone to water. 

Ozone (03): Found in two layers of the atmosphere, the str.itosphere and the 
troposphere. In the stratosphere (the atmosphenc layer beginning 7 to to 
miles above the earth's surface) ozone is a form of oxygen found naturally 
which provides a protective layer shielding the earth from ultraviolet radia
tion's harmful health effects on humans and the environment.In the tropos
phere (the layer extending up 7 to 10 miles from the earth's surface), ozone isa 
chemical Ol(idant and m.ajor component of photochemical smog. Ozone c~n 
seriously aff~t the human respiratory system and is one of the most prevalent 
and widespread of all the cnteria pollutarits for which the Clean ,\ir Act 
required EPA to set standards. Ozone in the troposphere is produced throui;h 
complex chemical reactions of nitrogen oxides, which are among the primary 
pollutants emitted bv combustion sources; hvdwcarboM, released intc> the 
atmosphere through.the combustion, h,mdling and processing ~f petroleum 
products; and sunlight. 
O:i:one Depletion: D<?struction of the stratospheric ozune layer which •hielJ• 
the earth from ultra111olet radiatmn harmful to bmh,~ical life. This d<"~truchon 
of ozone is caused bv the breakdown of certain chlunne andi,~r-brominl! 
containing compounds (chlorofluoroc;1rbons or halons1 which break down 
when they reach the stratosphere and catalyt1cally destroy uzone molecules. 

p 
Pa<:ked Tower: A pollutior, control devicc that furccs dirt~· air thmu~h a ttm·,·r 
packed with crushed rock or wooJ chips while liquid is •prnn.J iw,•r 11,,. 
packing material. The pollut,mts in the ilir strr.im eith,·rdis~olw~•r cht'm11:.1ll\' 
react with the liquid. · 

P.andemic: Widespread thn.•ui,;hout an are~. nation or thl' world. 

Part A Permit, Part B Permit: (Stt Interim P!!rmit Status.) 

Pan_~uat: A standard herbicide used to kill various types of crops, i"ncluJin~ 
man,uana. . 

Particulates: Fine liquid ,lr solid partides such as dm1t, smokt:, mi~t. fumes. (>r 
smog, found in air or em1ss1ons. 
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·DRAFT 
r.irticubt~ Loading: Thl' ma~~ of r.irt1cul,11es pl•r un11 \'nlume 11( ,,ir ,,r w,,tl'r 

Pathogenic: CJpaL,it• uf causini:; Jist:J~l'. 

rathogens: l\licrm•ri:;a111~m~ th,1t c:in CJ us,' Jis,•;ise ir, uther ;,r~am~ms or in 
humans. amm.ils .ind pl,1nts. The~· m,1y t,e bactcn.t. viru5l'5. or r.:irn~itl!S .ind 
are founJ in sewa~l', in runoff from .imm.il farm~ or rural areas pt>pulatcd wilh 
domestic andlor wihJ amm.ils. and in water u5eJ for swimming. Fish ,,nJ 
shellfish cunt:iminalt:d by p.:,thugens. or th~· t:'ontaminated willer it~lf. c.in 
cause serious illnesses. · 

PCB,: A ~ruupof tnl(1c. p!!rsi'ltent ch!!m1c.:ils (pl>lychlonn,lted biphenyls) uscJ 
in transformers and c.ipacitators for insul.iting purroses and in g:is ripeline 
systems as a lubric.1nt. Further sale of new use was banned b~· l.>w in 1979. 

Percolation: The movement of water downward and radiillly through the 
sub-surfoc~ snil l,,yl'rS, usu.ti!:,, l·oritinuini; downward to the ground Wi1!t:r. 

rerme:ibility: The r.iteat which liquids r:iss through soil or other materials in a 
5 pec1fitid direction. 
Permit: ,\n auth,,n111tion, license. nr equi\'alt•nt control document issued by 
EPA or nn approveJ st:ite .ii;enl-y tu implemt•nt lht' tl'quirements of nn en
vironml'ntal re,;ult1h1111; t',J;., a permit lo operate a wn~tewatertreatment pl.mt 
or to opernte a facility th.it may gener:ue h.irmful emission~. 

Persistence: Refers to the length of time .i compound, once introduced into the 
environment, st.ays there. A compound may persist for less than a second or 
indefinitely. 
Persistent resticides: P,:sticidi:s that do not break down chemicallv or bre.ak 
down very slo,11ly a nci that remain in the envircmmen t after a growing !eason. 

Pest: Ari insect. rodent. nem.:itodc. fungu$, weed or other form of terrestrial or 
aquatic plant or anim11l life or virus. tinctcri:il ur micrnnri;anism thnt is in• 
jurious to health or the environment. 

Pesticide: Substance or mixture uf subst;:mct!s intt!mied for prcventin~. dt'
stroying. repe-llini;, or mitif!;aling any pest. Als,,. any substam:e or mixture oi 
substances mtrnded for use .:is n pl.int rcguk1tc>r. ddoliant. or desicc.int. 
Pesticides cnn accumulate in the food chain and/or contaminilte th~ environ-
ment if misused. · 

Pesticiae Tolerance: The amount of pesticide residue allowed bv law to remnin 
in or ona han·csted crop. By using vnrious safety factors, EP,'\ s"ets these levels 
well below the point where the chemicals might be harmful to consumers. 

pH: A measure of the acidity or alkalinity of a liquid or solid material. 

Phenols: Or~anic compounds that are by products of petroleum refining. 
tanning, and textile. dye, and resin m.inufacturing. Low concentrations cause 
taste and odor problems ir, water; higher concentrations can kill aquatic life 
and humans. 

Ph~romone: Hormonal chemical produced by female of a species to attract a 
milte. 

Phosphat~s: Certain chemical compounds containing phosphorus. 

Phosphorus: An esse'nt1al chemic.:il food element that can contribute to the 
eutrophication of lakes and other w:iter bodies. Increased phosphorus levels 
result from discharge of phosphorus-containing materials into surface waters. 

Photochemical Oxidants: Air pollutants formed by the action of sunlight on 
oxides of nitro~er, and hydroGJrbons. 

Photochemical Smog: Air pollution caused by chemic:il reactions of various 
pollut,mts emitted from different ~nurces. 

Photosrnthesis; Th,· mi11\ufoctu re by plants nf carbohydrates and o~ygen from 
carbon dinx1d,: and water m the prcsl•nce of chlornphy!I, usmg sunlight as iln 
cneri:;y source. 

rhysic.il and Chemic.ii Treatment: l'rocesse~ gt"n"'rally used in lari;t•-~,,lt! 
waste-water tn•,Hmt:11t l,1cilities. Physii:al pmce~!>CS m.:iy in\'olve .air-strippm~ 
or filtr.111,,1,. C:h,•111,c;1l trca1ment indudt!~ C'u.1~ul,1t10n, chlnnnntiun, or ozone 
ad<litmn The term i:an ,,lsu rdt!r tu treatment proces-. tre~tml•nt ,,f to,iic 
maten.1ls 111 surf.tel' wate~ .:ind ground wate!'!l. oil spill$. and some metho.!s of 
dealin~ with haz;,rdous m;,tl'rial~ on or in th!! ~rc>und. 

Phytopl~nklon: '111;,t 1•1•rti11n of ll>l' plankll>n cnmmumt~· C'ompriscd uf tiny 
plants, l'-~., ~l~.:i,•, di,lloms. 
Phytolo~i~ S,11,wthiu,: th,,t h,lrm" pl.mt~. 

ricocurie: \k,,~un.•nlt'nl ul r;,lii11,1< ti,·1ty. 1\ pn ,,.,urn· is 1•1u- millinn millirnHh, 
or a tnlli1•n1h, of a rnrie, .,nd repr,:si:nts about Z.2 r.tJiuactive particle disintc· 
gration~ per minutl!. · 
l'icocurie, !'tr Liter pCi/U: ,\ umt ot ml',1surl' ust:d tor eKpr~ssini; le\'el~ nl 
ro1Jon ~as. (S"'e p•~·,KUnc.) 



_' r.is: A c,,nt.11ncr, U~LIJl1\' h:aJ. \l~t'd W ~hip or sl,m.' rJ.iiooll'll\'t' m,,tl•nal- . 

Pile: I. The 'rucl ,•l>:IT'IP.l"'! In ii nudl'.lr ft',llll>r . ~. A h .. .ir .. , \\' ,lSIC. 

PLankton: riny pl.mt~ and antrnals •hilt li,·e '" ·~·atl'r 

rbsmid: A drculn ricce ut DNA that c~i~:~ .,p,,rt Imm thl• ,1'r,11n,,s11n,,• and 
rf'rlic:ite~ i11dcpl•nd~111:~· of it. n,,ch·n.11 pla~m1<I~ c.irr~· infnrm,1ti1,n that r,·n
dcrs the b.,cter,.i re~1st.mt t,, :inh1'1t1hl~ l'l,N111d~ .ire oftt'l"I USl'\I in i;1·n•:t•c 
engme..nn); to c.irry dies1rl>d genes into ursilnt!<ms. 

Pl:aslics: Nnn-met.sllic compt.mnd~ thJt r•:~ult fr,:,rn a ch,•,n,t·o\l rNctil'n . an<I 
are molded or formed into ri~1d or pliabl1• cnmtruc11on m.,ten.,I~ 1,r lilbncs. 

rlu!ging: 1. The .1ct or procc,s of stop pin it tht' nnw of w,1ter, oil. ur !P~ intu ur 
out of a form;ition through a borrholc or "'"'II p~netratmi; th.it tormat1t1n. 2. 
Stopping a heak or se.1ling ulf a p,pe or hose. 

Plume: f. A visible or me.isurable di~charge o( a co!'lt;imin.:mt from a gi\•en 
point of orig\n. Can ~ visible or therm~l in ,_,att'r, or ,•mble m the .iir a~. for 
example, .i plume of smoke. 2 The .irea of measur,1ble o\nd rotcnti.illy harmful 
radiiltion leaking frnm n d.1m.iged reactor. 3. Tht' dist.inc!' from .i toxic relt!i151! 
considered d,mgerous for tho~e exposed to the Jenkin~ fumes. 

Plutonium: A r.idioa~tive met;illic element similar chem,cillly lo uranium. 

Point Source: A stahoncrv locilhon or fixed foalitv from wh,,h rullut.:mts nre 
di~ch.iq:;ed or emitted. Also. ;my smglt' idcnt1fiablc sciurce of p11llu110n. e.g .. .:i 

pipe. ditch, ship, ore ptt. factory smokestack. 

Pollen: 1. A fine dust produced by plilnts. 2.n1e fertilizing element of flower
ing plants. 3. A n.:itural or background illr pollutant. 

Pollutant: Generally. any substance introduced into tht' environment that 
adversely affects the useiulness of a resource. 

Pollutant Standard Index crsn: Measure of ildverse health effects of a,r 
pollution ]t'\·els in mafor aties . 

Pollution: Generally. the presence of matter or ener~y whose !'lature, location 
or quantity produces undesired environmental effects Under the Clean Water 
Act, for example. the tenn is defineo as the man-made or miln•induced 
alteration of the physical. b1olog1cal, and radiological integnty of Willer. 

Polyelectrolytes: Synthetic chemicals that help solids to dump during sew.:ige 
treatment. 

Polymer: Basic molecular ingredients in plastic. 

Polyvinyl Chlodde !PVC): A tough. env1ronmenJally indestructibll! plasttc 
that releases hydrochlonc acid when burned. 

Population: A group o ( interbreeding organisms of the Silme kind occupying a 
particular space. Genencally, the number of humans or other Jiving creatures 
in a designated area. 

Post-Closure: The time period followin~ the shutdown of a waste m.mage
ment or manufacturing facility. For monitonng purposes, this is often con$1d
ered to be 30 years. 

Potable Water: Water that is safe for drinkin~ and cooking. 

Potentially Responsible Party (PRP): Any ,ndiv1du11I or companv-,ncludin!1: 
owners. operators, transporters or generators-potent1;illy responsible for. or 
contributing to, the contammation problems at a Superfund site. Whenever 
possible, EPA requires PRl's. through administrattve and legal actions, to 
dean up hazardous waste sites they have contaminated. 

PPM/ PPB: Parts per million/ parts per billion. a way of expressing tin~· 
concentrations of pollutants in air, water, soil. hPman tis~ue . food, or other 
products. 

Precipitatt: A solid that separates from a 5ulutinn because o ( sonw cht'mi<:al or 
phy,;1cal change. 

Precipitation: Rem<>val of solid~ from li~u1d w.i~te ~o tl1;,t the h.,~;,rdnu,- ~(•lid 
portion can be d ispused of safe!\•: remn\'al of pal't1cl,·~ fr11m airbomt> l'm1~
s1on~. 

Precipit;itor.5: Air pollution control dev,ces th;,t collect particles from .in em1!'· 
s1on. 

Precursor: In phu1och.,m1c.1I terminolohy , a c11mp,11111d ~uch a~ .i v,ll~tok 
organic cosnpound (VOC} that "1,rec:edr~ " an 0~1d,1nt Pre~ursors re;,ct in 

sunlight tu form n:tone or other photochemical o>.1d,m1s. 

Preliminary Assessment: The prucess of collPctil'lg and rc,•1e1vin!,; .wail.:il'-1~ 
informo\hOn .ibout a lmown or suspected wa:.tc sitf' or rcle,,se 

Ptes,ure Sewers: A s~stem cif pipes in ~h1ch water. w:iSll'\\ilter. or other 
li'luid is transpor•ed to a hi~hcr t•lev:iuun by u~c of pump111i; forcl' . 

Pretreatment: Processes used to rl'duct, t>limm,1ll', or :iltrr lli1: n:,1t1n• of 
wastcw~ter pollut;ints from non-dom~t1c sourc1:s ~fore they are d1~chM);l'J 
into publicly uwned treatment Wt.'rks. 

__ I 
rreven!ion: .\ lca~tJrl'S !Jlwn to m11t1n117.e lhe rt'l::';tSl' ot WMtt:~ :n lhl' t'l1\'IT011• 

mcnt · 1 
rrrvcnlit•n of 'ji311i(icJnt Oeterinratiun (PSD): rr \ prt•);r.\ln '" "hid, <tJll 
~uul!or ft"d\.·r~l p~~n,at, .1,c rt."qu11l•d th;,t :arc frHl1 ndt.·J ll~ rt!slnct cn-~S"11:1n< r., 
nPw llf n~od1fi,:J '.\1'11Cl'~ ,n rl,11,:5 wl,crl" ,11r qtr,111ty I~ .~l1<•,1d\' l•,•tt••r lhJll 
re'-!lll£t'J lf• 111ect rrnn.H\' ;mJ ~1•CconJ.1rv .1 ml,i,•nt i111 qu.1l1l\' ~:.imJ.ird'i. 

rnmarv Dtinkin~ \V,iler Rci;ulation: Arrlil-s tc, 1•nl'>lh w.ih.:r ~~ • lt'l:'tS ;in. 
~~uht.'~ a c•mt:,n11n,mt l<'vel. "h1ch. in th,: 1u,t~t'ment c,t the f:PA ,\dmin1i;tr:1. 
h•r . will ha·,••• nu .1J,t'r~•· cflc·,:t on hum,m hc.llth. 

rrimilry w~~te Treatmt'nl: First stt•p!; m w11~tew:,ter tr1::1tm,:nt; scn:en~ and 
seJimcnt.it11m tank~ :irt' ti~cd tu rl'mO\'l' most matt'riills that l!t'llll~ m w,I, 
St'ttle. l'rim.ir~ tn•.itn,,•n• n.•,ult~ 111 the r1:1T1u,·.il 1,f .,bout JO rerccnt o 
carbonaccuu~ biochl'm1c:il o~n~en dl"mantl from dumest,•· sew,,gf.". 

Pro(~, Weight: Tut.ii wrsght of all materials. including fuel , used in a 
manufacturin~ process. It is used to calculatt' the allow11ble p.1rhl-ulate em,sl 
sion rate fwm tht! proce~s. 

rroteins: Cornpk•, n1tr1,,.;l·n11u~ nrr,:inic mm11111mJ~ nf hi~h m1,l,•cul.ir weiJ;h 
that cont,,in am1110 acids .is thesr b:is1c unit and art:' esscntl.il for growth and 
rep.oir of anim,11 11,suc. Many prntl'tnS ant ~nzymes. 

l'rotopl,151: A m,:mtiran .. ·bounJ cell tnim which the outer cell wall ha~ beet 
part1,1lly ur complcll•ly rcrn,n·~'ll . Thi:' term often ,~ applieJ to pl.on! cells. 

Public Waler 5\·stem: /\ s,·stcrn that rruvide:; pipt.'<l water for hum:in con• 
sumphon to .it leas{ 15 service connt'~hons or regul.irly serves ZS indi\'1du.1lsl 
Publicly Owned Tre;itmcnt Works: A wasle•trealm<:nt works owned by 
state. unil of loc,11 go~ernment, or lndi.:in tnbe. usua lly designed to tre.1 
domestic w;,stewaters. 

Pumping Station: MeC'han1cal device~ installed in sewer o r water systems orl 
other liqurd-c.irrying pipelines that move the liquids to a higher level. 

Putrescible: Able t~, rot quickly enough lo cause odors and attract flies . 

Pyrolysis: Decomposition of a cht'm1c.il by extreme heat. 

~ality Assur~nce/Quillily Control: A system of procedures, checks, audits.I 
and correchve achc>ns to ensure th11t all F.PA rest'arch des1i;n and perform.ince, 
env1ronment11I monitoring and sampling, and other technical and reporting 
activittes are of the highest achiev:ible ,1uahty. I 
Quench Tank: A water-filled t~nk u~J to cool incinerator residues or ho 
materials during industnal prt>eesses. 

R 
RAD (Radiation Absorbed Oosel: A un,t of absorbed dose of radiation. Onl 
RAD of ahsnrbl'd do~e 1s equal to .01 joules per kilogr.im. 

Radiation: A,1v f11rm of encri,;y propagat<'d ;is ra:,-s . wave5, llr streams u( 

energetic parhcl-,s. ·r he 1,·rm is /re'lut!ntly used m rel,1t1on to the emission ol 
ra:,-~ from the nucleus uf .1n atom. 

Raidiation Standards: R<'gul~tion~ that ~et maximum exposure limits (o 
protection o f th!:' public from radiUilct1ve matcnJls. 

Radioactive Substaincrs: Subst.1nces that emit radiation. 

Radiobiology: The ~tudv rndiatton effect~ un livmi; things. 

Rad io Fr~quency R~di~tion: !Se,• Nnn-1um7.1nr, Rmli~tion.l I 
Radionucl id,: Radio,1t tl\·•· l'len,ent ch~ral·teri,eJ accordin1~ to ii~ :itomic m.1~s 
.ind atomic 11uml,.·r which ,·.111 b~ man-rn;idt• ,,r n.itur~llv on·11rn'.1~ R.,di111<C'I 
11,pc,; c~11 h,,vc ., Ion!,; life ;i~ _.111 ur \\',1tcr pullu1an1~ .• 11,d are bchcvl!d tu h;iv 
pott>ntt,illv ,1,11t.i).;c1ut: dlt•.:t< on the hurn~n booy. 

Racliu~ of Vulnera1'le Zone: Tlw 111.n,naun di-.t;in,·e fr,,m th,• r,unt 1•f rcil•,1,;,, 
of a h;11i1 rdrn:~ ~ul'>,t,,nn• 111 " '.hu·h tht· a1rb1•1 n,· ..:11m·,·ntrat,on could re;i..:h thcl 
h:\'t'I o f (tUh.:1..:·rn UrH.l<" r ,r1.· .. 1fu.·d h 'l. .. ,llh\.·r 4,,.·1,r1(,l,t1tHl~. 

Radon: ,\ fnl urlt•"" ... 1ti1lt1r,lilv rn.:.:un 1n~~ rlidit,;\Lti"''~ 1n1,,,~rt ~,1: ,{'0tl~ t.:lcmt'nt 
rorrned by r:idin .,ctH't' tll..'t\lY tl ( r.,diunl c1Uln1~ in ,,ul t..•r r\,c~..; 

Radon lJeca, Products: .\ term U'<'\.I In rdt•r n•lll'\.t,vdv lo Ill" 1mmcJiiltr 
pr.•uul'ls ot t·lw ,.1dnn lh·l',,,· \'11;11n 11,, • ., •. mdud,• l'11· ~JN. ·l'h-: It f~i-21-'. anJI 
ru-21~. ,vh1d1 h,,n, .111 .w,·1,,>;t' n,,.,l.'.'nwc.J ll ,1 lf-lill• 11/ Jbuut 30 mmutt!s. 

R~«.p~ .,\ ,n.1tlnot.• th.,t :,.;r.th.1!' ,,.:i.,.h: 1nht ,1 n1.1n.1~,•.1hlc m,1h.'n;,I ~nd heir" 
rrc~ cnt utlor 

R,nv St."w,1gc· Untr,:,1tnl ... ,,tt·\\·,itcr. I 
,J 
I 
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Rn1onab\y Available Control Technology (R,\CTI: The lm,est ,:m1ss1on~ 
limit that II rarticular Sl•urce is capabll' t•f m~·,:tini; t,y the :ipplic,1tion of ,:ontrlll 
technology that is both n!as(m,1bl~· a\·."1il,1Nc. ,,s \,·di ,ls ti:,hnul11~1,:ally ,wJ 
economically feasible. RACT is usuall~· .ipplied to e~i~tin~ to e~isting suurc,:s 
in nonattainment ."Ire/ls and most cases is le5s stringent than new source 
performance 11and11rds. 

Receiving Waters: A river. l;1ke. ocean, streilm or utht!r w.ilt!rCour.1e ink• 
which wastewater or treated effluent is disch,irf;Ni, 

Recharge: The proc:ll!SS by which w:1ter is ,iddcd to a wnc o( ~,tu r:ilion. usun ll y 
by remil:itiun from the soil surface, e.g .. the rcchnrge o( an .iquifor. 

Recharge A.~a: A land an!a in which w.i!er renche, to the 1.one of s,Uur;,tion 
from surface infiltration, e.g .. an area where rainwater soaks through the earth 
to reach ,m aquifer. 

Recombinant Buteria: A type o{ microori;;inism whose genetic m;ikt'up has 
been altered~- deliberate introJuction of new gem•tic elt!ments. Tot! uHsprini; 
of these allered bacteria also contain the~e new !,C!netic e!lt'mt!nts. 

Recombinant DNA (rDNAJ: The new DNA thilt is formed by cumbini11i,; 
pieces or DNA from dirlcnmt urg;misms or cells. 
Recommended Maximum Contaminant Level IRMCLl: The m,1ximum lt!\'d 
of a contilminant in drinking water at which no known or anticipated adver!'t! 
affect on human health would occur, and which includes an adt"quilte margin 
of safety. Recomm_ended level~ are nonenforceable health goals. (See: max• 
imum contaminant level.) 
Reconstructed Sourcl!: An existing facility in which components .ire r,:plilCC'd 
to such an extent that the fixed c:ipit:il cost of the new componenl~ CX<"t'ed ;iO 
percent of the capital cost that would be required to con~truct .i cnmpnrnble 
entirely new facility. New source performance standards may be ilpJ)lied to 
sources which are reconstructed after the propo!al of the st:1nd.1rd if it is 
technologically and economically feasible to meet the standard. 

Record of Decision IROOJ: A public document that e,cplains which cleanup 
altemative(s) will be used at National Priorities List sites where. under CERC
LA, Trust Funds pay for the cleanup. 

Recycle/Reuse: The process of minimizing the generation of wnste by recover• 
ing usable products that might otherwise become wi\ste. Examples .ire the 
recycling of aluminum cans, wastep.iper, and bottles. 

Red Border: An EPA document that is undergoing final review before being 
submitted for final management decision. 

Red Tide: A proliferation of a marine plankton that is toxic ilnd often fatill to 
fish. This natural phenomenon may be stimulated by the addition of nutrients. 
A tide can be called red, green or brown, depending on the coloration of the 
plankton. 

Reentry Interval: The period of time immedi.itely following t1le appli,;iltion of 
a pesticide during which unprotected workers should not enter a field. 

Refuse: {Set!!: solid waste.) 

Refuse RecI.imation: Conversion of solid waste into useful products, e.g., 
. composting organic wastes to make soil conditioners or separating aluminum 

and other metals for melting and rtcyclin~. 

Regeneration: Manipulation of individuill cells or masses of cells to Ciluse 
them to develop into whole plants. 

Regional Response Team !RRTI: Representatives of federal. local. :ind stale 
agencies who may assist in coordination of acti\'ilies at the request of the 
On-Scene Coordinator before and during a Superfund response action. 
Registr:int: Any manufacturer or formulator who obtains registration for a 
pesticide active ingredient or product, 

Registration: Formal listing \\·ith EPA of,, ne\,· pe~ti,·id" befor~· 1t ,an h• !'uld 
or distributed in intra- or inltr-state commerce. The product mu,;t b,• re~
istered under the Federal ln!'ectidde. Fung1cidc. and R0t.lent1rnie Act. l:P A i,; 
1'1!Sponsible for registration (pre-market lkensin~) nf pesti,;1dc!' nn the bil~i., of 
data demonstrating thilt they will not cause unreilsonable nd,·ersc clfcct!i t1n 
human health ur the en\'irunment when USN according tu appro\CJ 1.'1bel 
directions. 

Registration Standards: ruhlio;hed reviews nf all lht! d.itil il\'ilil,1ble c>n pc .. ·~11· 
dde active ingredient1. 
REM (Roentgen Equivalent Man): Thl• unit nt JoS(.• ~1uh·.il,•nt frt•m 11•niJ'1t1!; 
radiation to the human budv, uS4!d tu mt!a5ure the ,,muunt uf rnJi,1thm tu 
which a person or a part of~ human hns been e,cpo11N. 
Remedial Action IRAh The actual cunstructmn or impll"mcmtalion ph,,~ ut a 
Superfund site deanup that follow~ N.'mt...Ji:il Jo:!'ii;n. 
Remedial De!;ign: A pha~e o( r<'ml•dii!I ai:ticm lh~t f(,llm,·,; th<· r,~nwd1,tl 
inve~tigation• fei15ibility o;tudy and i111:l11d,-~ .!1•\'l•t,,rnwnt of '""1:i11n·r111~ 
d rawini;s ., nd Spl"Cl fic:1 tiuns for a ~lll' dl•,11111 p. 

16 

DRAFT 
Rcmedi.al.ln~ulig.ition: ,\n in-JlTlh ~Ith.I~· d,:,;i~m·d 11, ,::atlwr th,· d.11.i n11ce~· 
sarv tu Jch·rnime thl· n.,ture ;md ,·'-lt•nt ot nmt.,m111.lt1nn .1f ., ~t1rt•rfm•,<1 ,;it,•: 
l'Stal->li~h crill'ri,, for dc,1nin1; up tlw 5itl': i,len1ify rn•lin111,.1ry .,lt,•rn,lhH'S f,,r 
remt•di.il ,Ktinn~: .,n,I suprurt lhe tt•rhuical ,lnd n,~• ;m.11\""<.'" ,,t 1he .,ltcrna• 
ti\'l"S. lhl• rcm,:Ji:il i11v,·st1i;,lh11n i~ u~u.1llv J,,n~· with thl' f,·.,~1l•ility ~tudy. 
To~<·ther they nrc u1u.1lly rl'ferN.,J lo as the NlWFSN. 
Remedial l'roject l\.1.1nagcr ntl'Ml: ·n,e EPA or s1,,1e ,,rfo:i.,I r,•:-ronsibl<· for 
ove~cin,t rem11dial acti11n .it a ~itc. 
Remedial llespons~ 1\ lon~·h•rin ,,,·tinn that ~tnps ,,r ~ul>~t,mli,,lly rt'l.1un-.. ., 
rcle.isl.' nr thrt•ilt or,, rt·k·,,~t· uf h.u.uJuus subs1,11w<·s t h,1t i~ !"l·rit•u~ but not ,l1' 
immedinte thrl.'.it to publir h<·,ilth. 

Removal Action: Shurt-tcrm immediate ;,clion!< t;i&..,·n to ,,Jd~s~ relenses 11f 
ha:l<utluu~ subli.t;,nc~ that rl>quire ,·~pcdited response. {S,~: clla'.inup.l 

Reporl.ible Quantity (RQI: The qu,,ntity of ;, hil7ilrdou,; sub,;tilnCe that 
triggers n•purts under CERCl.i\. If,, substanCl' is rl.'IC,1"4.'d in ,,inount~ l'~Cl'l'J

in~ its RQ. th,• n.'kas,• must bt! n:p,,rll'd tu the N.itiun.11 R,•sp,>nsc Centl'r. the 
SERC. :ind com mu ml\· emcri;en,y C111,1rJinat11rs fur arl.'i1S lil..t!ly tn be ;iHt't:teJ. 
Reregistration: The n-c,·.ilu,,cion and n•lict'nsin~ of l'"<istini; pcstid,lc~ 1>ri~1· 
nally r~·~istl•N.,J pricir hi c~irr11nt sd,·ntific and rci;ul.,tory st,1nJ,1rds. El',\ 
l"!n:gisti:rs pesticides through its R~wstraliun Stamfords l'nii;ram. 
Reservoir: Any natur.il ur artificial holding area usl"d lo sto~. regulate. or 
contml water. 
Residual: Amount 11( a pollut.ini remaining in the environm,:nt after a naturill 
or lechnolugic:il pr,x-ess hils tilken pl;ice, e.~ .• the ~ludi,;e ren,11inini; after 
initial w:i!'ltewater lre,1tnwnt. nr r:irticuhit,'S N.'m."lining 1n air .ifter the .iir 
pnsses through a scrubbing or pr~·e~s. 

Resistance: Fur plants .1nd animills. the ability tu ivithstanJ pourenvirunmen· 
tal conditions and/or attacks by chemicals or disease. The ability may be inborn 
or developed. 

Resource: A person, thing, or action needed for living or to improve the 
quality of life. 
Response Action: A CERCLA•authuri1.ed :iction involving eithl)r ii shurt-tt!nn 
removal action or ,1 long•term removal response that m11y include but is not 
limited to: rl!moving hnz:irduus m11teri.ils Imm' a site to an EPA-approved 
haurduus waste facilitv for treatment, containment, or dl'Stnrction; conlnin
ing the waste safely on-site: destroying or treating the wash~ on-site; and 
identifyi11g .ind remlwing the soura.• uf gruund·water cont;imination nnd 
halting further migration uf contaminants. (See: cle.inup.) 

Resource Rttovery: Tht' process of obtai11ing m:itter or energy from materials 
formerly di!iCilrded. 

Restoration: Measures tnken to return a site to pre-\·iol.ition cundition5. 
Restricted Use: When a pestidde is registered, s1,1me or nll of its uses ma~· be 
classified (under FIFRA ~rulations) for restricti:d use if the pesticide re<Juires 
special handling because of its toxicity. Restricted•uM pesticides may be 
applied only by trained, certifil!d applicators or those under their direct 
supervision . 
Restriction Enzymes: Enzymes th.it recognize certain specific regions of a long 
DNA molecule nnd then cut the DNA into sm:iller pieces. 

Reverse Osmosis: A watt!r trealment pruces!I used in small water systems by 
adding pressure to force wntt"r through a ~emi-pcrmeabll' membrnne. Reverse 
osmosis removes mo~I drinking watercont:in1in11nt.s. Also used in wastewater 
treatment. L.iri=c-scale n·,·erse osmosis plants art' now being developed. 

Ribonucleic Acid !RNAI: A m11k•n1I,· that .-arrie!' the i;cnctic me~~<'l~l' from 
DNA tu a cdl's prnt~·m-pwdu,mt,; nit•,·h:imsm~; simil.:ir lo, but ,:hemicilll~· 
difft"renl Imm. UN,\. 
Ringlem;inn Chart: /1. ~o:riC's uf ~h.1<1,·J illustratiuns used tc, nR'i\Sure the 
opacity 111 acr pnlluu,m emi~,1111,s. Int' d1art rnn~'-'~ from light grey through 
black .ind i~ u~cd to ~l't .ir,d t:n1or(e t.'mi~s1ons ~tandards. 

Ripuian Habit~t: Areas .idj,lc,.•nt to ri\'l'l"i nnd !itreams th,1t hilVt! a hi~h 
dcMity, diH:r,it~· • .ind pmJucti\·ity of pl,rnt ~n.t animill srecks relative to. 
nt·Mby u pl.i 11,.t-.. 
Rir:ari.in Right~: 1~1111tl,·nw11l 1•f ., 1,md 1•wnN In tlw w.1h•r on or bnrJ,:rini:: his 
rrop.-r1~·. indudini,; ,1,.. ri1:h1 t" ('l't'\'\'llt Jin·rs1011 ur mi~U!-l' ui up,.tre:im 
\,·ah,.T""I. Cl•ru•r4-.11y. :i 1n.11u:r uf -.;;ti1ll" l,1w 

Risk Assessment: Tlw,1u.1Ht,11i,·<· :inJ quantit;,tive ~·\·,1luation perfnrm,,J in ,m 
elf1•rt tu define thl' ri~k ptlSt.'d to hum.1n h,•,lhh ,mdiN the l!ll\'ironment by the 
prl!llt'net" ,,r pi•tl'nh.il prt'~l'nri: anJ,or USl' of ~pt...:ifk pt•lh1tants. 
Ri~k Com1n11nic-.ilion: ·nw t,,,;h;>n1tc r•f inlorm:,tiun .,1.,.,ut heallh c•r ,:n\'in•n· 
n1t'nt,,I ri~I.., h•tw,'\•n ri,I.. .~'"'-"'"''~. r,~k m,111.l~~·r,. lht· ~l.'nt:r.il publi.:. m:w"' 
nu;di.1. lflh01'1~,t ~ll'Llr ... , .... 



. Risk r>hn~,;.-m"nl: ·1 h~· pro.-,·-. ,,f,, Jlu,,:,n~ ,,Ii.·, ro.ttl\ ,· r1.·1:"l,1Ll•r•· .md 11~•11-
- . ,..,,.~•Jl.1'{1ir:. rl·~rt•n~~~ t•• n:;,"'- .1r,d :,;.. It·• :n1~; .HlHl!l~ 1~wr~, rht.· ,l'lt...l tll•11 i,'rl 14."t•"''"' 

nl'\t':-,t,..inl~ n.·\1itin~ tht· ,c:nn ... :,.tl~r.11u,n llt k~.11. l~l'tn,Pnln ,Hu.I .._u~1~1l t.1dl,r .... -

River Buin: Tht' l,1nd Mea dr.,incJ L·~- J 11• ,·r ,11,J ii, lnbuL,,ri,·, 

Rudenhcide: .-\ cht;>mka! <>r ~s,•nt ust'd ln ,l,·,1r11y r,lt~ or ot!wr n1,knt pe~I~. ,,r 

lu pren•nt lht'nt from d,1n1ai:!n~ fovd. cwps. <"le. 

Roush Fish: rh~,5~ fish. ,wt prizt'd for ~·.tti11g. sud, .1!. i,;.ir ,in.I ~u.-~,·r~. r,..1.,,1 
are mon! toll!r.'lnl cf chani;ing t;>nv1ron1nent.1I i;undrtion~ th,m J;.lFnl! ~r .. ties. 

Rubbish: Solid \"Ute. e'<c!uding. -fond waste ,md ashes. from humes, in• 
stitutions, and work-places. . 

Run-Off: That par! uf prcciritation. sonw mdl. or irrri,;atiun W,11<.'r that rnn~ "" 
- . the l:11\d into streams or ol h~r surface-w.lter. It ,., n c.1 rry pollutants l mm tlw ,1ir 

and ~nd into the rKeiving w:iters. 

s 
S.alinity: The dei;ree o{ s:ilt in wnter. 

S.alts: .Minerals that water picks up as it r,,,scs throui;h the air. over and under 
the i;round. and as it is used by householJ~ and industry. 

S.alt Water Intrusion: Thi! inva5iun of fresh ~urf,,,e or ~rnund waler lw ~.,It 
water. If the salt water comes from the uce.1n it may be (31led st>.i water 
intrusion. 

Salvage: The utilization of waste m:1terials. 

5.anit:ition: Control of physic.ii factors in the hum,1n environment th.it could 
harm development, health, or survival. 

Sand Fillers: Devices that remcwe some suspended solids from sew.ige. /\ir 
and bacteria de<-ompose additional wastes filtering through the sanJ so thdt 
cleaner water drains from the bed. 

Sanitary Landfill! (See: landfill. sanitary.) 

Sanit.alj' Sewers: Underground pipes that carry off only domestic or industrial 
waste, not storm water. 

S.anit.uy Survey: An on•site review of the water sources. facilities, l!<!uipmt;>nt, 
operation and maintenance of a public water syskm to evaluate the adequacy 
of those elements for producin!!, and distributing salt drinking watt;>r. 

Saturated :Zone: A subsurface area in which all por~ and cracks are filh!d 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. 

Screening: Use of screens to remove coar5e floating and suspended sulid!
from sewage. 

Scrubber. An air pollution device that uses a spray of water or reactant or 3 dry 
process to trap pollutants in emission~. 

Secondary Drinking Waler Regulations: Unenforc11.ible regulations which 
apply to public water systems and which Sp.!cify the mal(imum contamination 
levels which, in the judgement of EPA. are required to prot11ct the public 
welfare. These regulations apply to any contaminants that may adversely 
affect the odor or appearance of su,h water and conse,1uently m.:y cause 
people served by the system to dis.;:ontt~ue its use. 

Secondary Tre3tment: The second step in mt>st rulilidy owned waste ln·~C· 
ment systems in which bactt:ria consume the uri;anic parts Df the "aste. It i~ 
accomplished by bringing together w~ste, bactE'ri". and o~ygen in tnddim; 
filter5 or in the activated sludge proce~s- This treatment removes nc>ating and 
settleable solids and about 90 percent o( the oxygen-Jemandini; sub~tanct·!' 
and suspended so!ids. Disinfection is the final stage Df secondary treatment. 
(See: primary, tertiary treatment.) 

Secure Chemical: (See: landfills.) 

Secure Maximum Contaminant L~"el: i\1;ixm,um r•·m1iss1blc kn•I L't ,1 urn· 
tamin3nt in water which i~ delivered to tht' free tluwin~ tmtld 01 lhe ulhm~tl" 
user of a water supply, the consumf'r, or uf cnnl~nlln,,tllln rt'Sulti11!!, from 
corrosion of pipini; and plumbin11 mused b~ water qu;-,iity. · 

Sediments: Soil, S.lod. and minerals washl•d Iron, l,rnd into .... ,t,•r u~uall\' alto·r 
r;2in. They pile up in res('rvoirs. rwers and harl'<•r~. d<",;truymt,; fi~h n~stin>; 
arl!ll~ and holes o( w.iter .lnimal~. and cl11udin~ tlw water ~" th,1t nl'1."dcd 
sunlight might not reach aquatic plant~. Carcll'~S formin~. mmm~ .• ,ml brnJJ. 
ing .icrivities will expose scdiml!nt m.:1IL·n,1ls, ,1lluwini; thl!m tu ti.· w.,~heJ ,,H 
ti_,, land after rainfall!. 

Sediment~linn: Letting soliJs settle out of wJ~lcw,,tl"r by ~r.,, ity Jurin~ 
was1ewatcr tr,atmt'nt. 

Sediment•tion T,1nks: I laldini; .ire.i~ tor w,,~t•:,v,,tl!r whl"rl' 1lu,1lmf: .. ,,,k~ 
ue skimmed off and settled ~nlids .ire r,m,:,·,•d for ui:<.p(>~al. 

5,lrcth·t !',stir i,lr: .\ .-h,·,111c,,l dc<·i~.,l·,I tt, aLl,·,·t c,nl•· ,·•!rt.im t•:1>rs ,,f r,·-.b. 
lt'~' ,n~ Ptf·l'r rL111t'!- .,4 i1.' ,,111n-.;1b, n11l11nmt·d ' . 

!-cmi,Confin~d ,\"luifer. ,\1· ,1,w•h'r Iii ,t ,, l'~rt1,lllv .. ,,,,t,.,,•d h •• ~,.,1,,1 .. •r 1 .. r 
l.iy~rsJ ••I h,·., pl'rm,·,,L,,lit•: 1h1m1~h ,d111.h rt'\ il,,rh'-' .,nd J,.,. h.iri;c •:;in ,,,u,r 

Sen"!~crnce: r(·rm fur th,• ,1~:1111; pn>el'!'" Som<?t1rnc, 11-...·d t.• ,t.:~cnb ... 1,,1.,·~ ,,r 
uth•:r li<'<li,·~ uf wall'r in ,d\'.Jnccd ~t,l~L'S uf t!11tr11~•h1c~h,•n. 

Srptic T.ank: :\n 1111d,•ri•,,.,111nd ~tt•r,,~\· t.,n~ for w.1,h•, tn,m hrn11,·~ h," u•i: no 
sewer Jin~· to 11 1r~·.1tn,,•nt pl,1111. Thr ,,·a~w hl"'~ dir•:rtlv from 1he hnm,• I!; ttw 
tank, wht>fi.' tht> ori;:inic waslc is lfo.:umpu..._,J t,~· h~Cll'Tlil aoJ the ~lu.Jh.
~cttlc! to the 1:,t,ttum. The l!tnuent nows out ot thP tank inlu th;e ground 
thmui;h dr~in~; th(;' ~lu,1,;<? i\ j:"lln'IJ'<"d out p<.'rinJk;,11~. 

Service <.:onncct'lr: ·11111 rip,• th.it ,,1rri,,.-:; tap w.11,•r tmm th,· pubh, w3l('r m.1in 
to a buildi11>;. • 

Sett!eable Solids: Mati:rial heavy enuugh t.,sink I() thl' bottom of a wasti:water 
tre:i tment tank. 

Settling Chamber: A !ll.'rilo:; nf s,rl~ns pl:in~.1 in th,• w:i~· of fhw );:!Sl'S to slow 
the strl!.lm of 11ir. tlm1 helping ~ra.-ity to pull particlesuul of the !!mission into 
a collection aren. 

Settling T,mk: A holJini; nrl"a for \,..;,~tl"water, where heil\'!l"r p,1rt1cl1!S sink tu 
the bottcm fµr rl'mov.il ,1nd Jisp,is:,1. 

Sewage: Th(;' w.iste anJ w.'l~tewatt;>r pruduct'd by residential and commerm1I 
establishment~ and discharii;ed into sewrrs. 

Srwagr L.agoon: jSce: 1.l!;OOn.) 

Srwagr Sludgr: Sludge producl!d .it;, rubliclv Owned Trcatml"nt Works. the 
disposal of which is regulilted under the Ch,;an Water Act. 

Sewer: A ch,m11cl or conduit that carries wastewater and stormwater run<lff 
from the sourCl' to a treatment plant or rt"Cl!'ivrng ~tream. Sanitarv sewers carr\' 
household. industnal, and comme,-cinl waste. Storm sewers earn- n.motl from 
rain or snow. Combined sewers are used for both purposes. • 

Sewerage: The enhre system of sew.ige collection, treatment, and disposal. 

Shot!lun: Nun-scientific term for the process of breaking up the DNA deri,·ed 
from ;m organism and lhtn movini; e11ch separate and unidcncifil!d DNA 
fragment into a bacterium. 

Sign,11 Words: The words used on a pesticide labt'l-Danger. Warning, 
Caution-to indicate the level of toxicity of the chemicals. 

Signifiunt Deterionlion: Pollution re,ulting from a new source in previously 
-c1ean" areas. {See: prl!vention of significant deterioration.r 

Significant Municipal Facilities: Those publicly owned sewage treatment 
plants th;1.t diS<'harge a milli<ln gallons per day or more and are therefore 
considered by states to have the potential for substantial effect on the quality of 
receiving waters. 

Significant Viol.ations: Violations by point source dischargers of sufficient 
magnitude and/or duration to be a regulatory priority. 

Silt: Fioe particles of ~and or rock that can be picked up by the air or waterand 
deposited as sediment. · 

SilvicuHure: M.magt•ment of forest land for timber. Sometimes cuntributcs to 
water pollution, as in clear-cutting. 

Sinking: Ccmtmlling,•il ~rills by u~ingan ar;ent In trap the nil and ~ink it It> the 
bottum of the body 11f watt'r wht'rl!' lhe aflt'nt ,ind the oil M~ biodei;r,ided. 

Silt: Jnspection: l11c cnllcction of inform.1tinn fmm a Superfumi ~ik to dl'· 
tem11ne th~ e~tent ond sewrity 1•f haL1rus pn~J by the site. It follows and is 
mGre t'~tensivc thnn a prl!liminary nssessment. Tlie purp<.>se is to g.ithcr 
information n~·n•ssary to score tlw !>ill!, u~ms the lfoz.ud R.inking System, and 
to deternunc if the silt' pre£ents ,1n imm~diate threat that retiuires prompt 
remov11I actl{ln 

Silin~: ThL· prtKt'~$ of d1<11,~ini,; a ],,cation tor~ hcilih·. 

Skimming: Usin~ a madunc lo r~·muvt;> oil ur ~·tun frnm th.:, surf,l(e of tlw 
watC'r. 

Slow Sam! Filtration: rrcat1ncnt pnoel·s~ :nvol\'lllfl pa,~,,~•: ot r.,w wntcr 
throu~h ., L'l'd nf s.iuu ilt low n.iltxil\· whil-h result~ in thl" ~ubsl~nhnl rl'muval 
of cl1l"mi,:.:il ar,J biolo);k.il ,:1111tam1i1,•nts, 

Sludge: ,\ ~t·m,-~nliJ rl"~idu.- fr,,m ,,nv of .:i nurn~r of air ur w,,tcr lrt;>alm!!nt 
f'<on-s~e~. 51uJi,;L· ,·,,n lw.· ,1 h,17~ri.!uus Wil!'te. 

Slurry: /\ watl'.-Y mi-.:tur<.' <lf in,;oluble rnaltt·r I hilt ri.'5ults from s,,mc pollution 
co11tr11l lt'<'h ,~;, JIit'~. 

Smell~r: .\ f,Kilit~ tl,,,t 111t•lts ,., ft,..._ • ., uri·. 11lll"l1 "1th ,111 .11''°'""1'•111yin!! ,·h,·ni· 
kal 1,h.111~c. 10 sc11,1rnh· th,• m!'t,,l. E111i,~iun;, ,,,,. ~.n,,wn tn c.1!1~c f"•llution. 
Smrltm~ 1~ tht" pr111, ,·~s 11w,•lv~·d. 
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Smog: Air pollutuin :is5<-.c1:Ued w,th mi.fonts. (St.·t:: phntu,:h,•n1icill ~mt~.) 

Smoke: r:irticles Sl1spended in .iir alter inn•mplete cc,mt-u,hc,n ,,f mawno1l5, 

Soft Detergents: Oeaning ,,gcnt5 that break down 1n naluw. 

Soft Water. Anv water lhat is not Nhard. N i.e .. dues not rontain ii significant 
amount of dissolved minera Is such as salts con t;:ii nin g c:ikiu m ur milgnesiu m. 

Soil Adsorption Field: A sut>-surface ilreil conlilimng a trf.'nch or bl'<I with 
clean stones and a system of di5tnbulion piping thro~gh 1Yhich trc-iltttd ~ewai;t!' 
may sttp into the surrounding soil for further trel'ltment and dispo~I. 

Soil Conditioner. An organic: material like humus or compost thnt hi:lps suil 
.ibsorb 1Yi1ter, build a bacterial community, .:ind distribute nutnents and 
minerals. 

Soil G.s: Gast!'uus elements and compounds that occur in the sm,,11 spacl!!! 
between particles of the earth ;ind soil. Such gases can move through or leave 
the soil or rock. depending on changes in pressure'. 

Solder: A metallic compound used to se,11 the joints betwt!'en pipes. Uncil 
recently, must solder ocontained 50 pt'tcent lead. 

Sole Snurce Aquifer. An aquifer that supplies 50 pt!'rcent or more of the 
drinking water of an .area. 

Solid W:aste: Non-liquid., non-soluble materials r:inging from municip.il gar
bage to industrial wastes that contain complex. and sometimes hilzardou~. 
substances. Solid wastes also include sewage sludge, .igricultural refuse. 
demoli lion wa$ tes, and mining residues. Technic.illy, solid waste a I.\O refers tu 
liquids and gases in containers. 

Solid W:aste Disposal: The final placement of refuse that is not salvaged or 
recycled. 

Solid W:aste M:an.agemc:nt: Supervised handling of \vaste materials from their 
source through recovery processes to disposal. 

Solidification and Stabilization: Removal of wastewacer from a waste· or 
changing it chemically to make the waste less permeable and susceptible to 
transport by water. 

Solvent: Substance (usually liquid) cap.ible of dissolving or dispersing one or 
more other substances. 

Soot: Carbon dust fonned by incomplete combustion. 

Sorption: The action of son king up or attracting substilnces. A process used in 
many pollution control systems. 

Special Review: Formerly known .is Rebuttable rresumptiun Ag~inst Regis
tration (RrAR), this i~ the regulatory process through which existing pesti
cides suspected of posing unreasonable risks to human he~lth, non-target 
org,misms. or the environment are referred for review by EPA. The reYiew 
requin!s an intensive risk/benefit analysis with opportunity for public com• 
ment. If the risk of any use of a pesticide is found to ouhveiii;h soci.'.11 and 
economic: benefits, regulatory actions-ranging from l.ibel re,•isions and use• 
restriction to canci:llation or suspended registration-can be initiated. 

Species: A reproductively isolated aggregate of interbreeding populations of · 
organisms. · 

Spill Prevention Control :and Countermusuru Pl.in (SPCO: rlan covering 
the release of hazardous substances as defined in the Ot!'an Water Act. 

Sprawl: Unplanned development of open I.ind. 

Spoil: Dirt or rock that has bttn removed from its original location. destroying 
the composition of the soil in the process. as with strip-mining or dredging. 

51.ibiliz.ition: Conversion of the active organic matter in sludge into inert. 
harmless m.iterial. 

Stabilization Ponds: (See: lagoon.) 

Stable Air. A mass of air that is not moving normally. so that it holds racher 
than disperses pollutants. 

Stack: A chimney or smokestack; a vertrc.'.11 pipe that dischargt!'s :.ised air. 

Stack 'Effect: Used ~ir, .:is in a chimnev, that mo,·es upward bec:ius11 it is 
wanner than the surrounding .:itmosph~re. 
Stack G.as: (See: flue gas.) 

Stagnation: L.:ick of motion in a m:ass of air or w:ater. which tt!'nds 10 hnld 
pollutants. 

Stand.irds: Prescriptivl! norms which govern action and ;ictunl limits cin thC' 
amount of pollut:ints or emissions produced. El'A, under most of its re<1pon<1i• 
bilities, establishes minimum standards. States are allowed to 1:>e strictn. 

State 'Emergency Response Commission !Sf.RC): Commi<1~it•n ,1pnintl•d by 
e.i,·h 5tale guvC'rnur ,1ccording to the r~'t1uircm,:nts of SARA ritl,: II!. Th,• 
SERC's Jesign:ite l!mergenc~, pl,1nni111~ di~lri.:t~. app,1int lt1t·.il t•mt•r).l~·nry 
pl,mnins commmecs, and supervis .. ,ind cm,rdin,110: th,•ir .1.:hntit'~. 
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St.ite Imp I ,me ntatia n Pian~ (SIP): EI' ·\-,1ppwn•d st.i tl' pl,111 ~ fur I ht!' ~·s1.1bh~h, 
menl. rc,;ulation. and t!'nforct!'mt!'nt of air pollucron ~t.\ml.irds. 

51.:ilion.'.lry Source: 1\ li~L-J. n11n•rn,n-1n~ rrnlim'l'r 11( ~-t1llut1c•n. m,1inly pc"''l'r 
plants and other fodlitit!'S usin~ industrial combust1un proct>:;~t.'!1-

Stuilinlion: l. In pc:~! contrul. lhc use of radi,1tion 11ml ch .. micJ!s to dam,1i;1: 
body CPils net!<fod for r,:,production. 2. The dL>structilln uf all living o~.ini~ms 
in \,·.iter or un th,:, surfaw of various millt!rials. In .:ontr3sl. disinfection 1s the: 
destn.11:tion of ,no:al livini; org.inisms in watt!r or on surfaces. 

Slor~ge: Tt!'mpornry hulding of waslc- pt!'nt.ling lrt!'alment or dispc5al. Slor:ii;c: 
methods includt!' containers. t.lnks, ,~ai;te piles. and surfoc .. impoundmt!'11ts . 

Storm Sewer: i\ systL•m of pipes (~q,arntJ from ~nnit,,ry sc:wers) th.it QITY 

only w,ller runoff from building and land surfaces. 

Slralific:ation: Sep:irating into layers. 

Stratosphere: The portion uf the atmosphere thal is IO-to-25 milt!'s .tbo\·e the 
earth's ~urfo.:e. 

Strip-Cropping: Crowing crop~ in a syste1n,1tic: arr.:mgement of stnps or t,ands 
whi<'h serve as barriers to wind ,ind w~ter erosion. 

Strip-Mining! A process th:it uses machines to scrape soil or rock .iway from 
mineral depo~its ju~t under the earth's surface. 

SuUur Dioxide t502l: A ht!'avy, pungent. colnrless. gaseous air pollut.int 
formed prim.irily by the combustion of fossil plants. 

Sump: A pit or t:ink that catches liquid runoff for drain.ige or dispos.11. 

Sump Pump: A mechanism for removing water or w.astewater from a sump or 
wet well. 

Superfund: The program oper.llt•d under the lei;i~lative authority of CERCLA 
and SARA that funds and carrit!'s out the ErA sulid waste emer~en-Y and 
long-term removal remedial .ictivilic-s. The!§(! ilCtivities include establishing the 
'N:itional Priorities List. investigating sites for inclusion (1n the list, determin• 
ing their priority level on the list, and conducting andlor supervising the 
ultimately determined cleanup and other remedial actions. 

Surface lmpoundment: Treatment, storage, or disposal of liquid hazardous 
wastes in ponds. 

Surface W~ter. All water natur:illy open to the atmosphere (rivers. lakes. 
reservoirs, streams. impoundments, seas. estmmes. etc.) and all springs. 
wells. or other collectors which are directly influenced by surface water. 

Surfactant: A surface-achve agt!nt used in detergents to cause lathering .. 

Surveill.ance S~tem: A series of monitonng devices designed to determine 
environmental quality. • 

Suspended Solids: Sm.ill particles of solid pollut.ints th.at flo:at on the surface 
of, or are suspended in sewagl;' or other liquids. They n:sist remov.il by 
conventional means. (See: Total Suspended Solids.) ~ 

Suspension: The act of suspending the use of a pesticide when EI'A deems ii 
necessary to do so in order to pre,•ent an imminent 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: lndividu:il 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 accumulate appreciable peat dl'posits. Swamps m.iy be fresh or salt water 
and hd.ll nr non-tidal. (See: Wetlands.) 

Synergism: The covperative interaction of two or more chemicals or other 
phenomena producing a greater local effect than the sum of their individu:il 
effects. 

Synthetic Org.:inic Chemicals tSOCsk Man-made org.inic chemic:ils. Somt!' 
SOCs are volatile. otht!'rs tenJ to stay dissolved in w:iter rather th11n ev.apor;ite 
cut of it. 

Systemic Pesticidr! A C"hl!mic;al th.,t is taken up from the ground or absorbed 
thmui;h tht!' surface and carried through the system of the organism being 
protected. making the or~nni~m toxic to pests. 

T 
Tailings: RL'5idue of rnw n1ateri11ls ur 1Yaste separ.'.lted out during the pl'OC't!'SS
ing of crops or mincr,11 ores 

'TBT 1':aints ffrybutilin): (SC'e: nr~anotin~.) 

Technoloi;y·B~~ed S1.1nd.trJ~: Etn11,•11t limit,1tio11~ ap~•lii:,1Me to dir('Ct ,ind 
indi•l't:! ~our['1'~ whit'h .,n• dl'''l'iopt•d 1111 a Ci11l"l!ory·li:--·,·il1t•>;of)' ba11i!I usin~ 
~l.1h1tpn· foc11 .. ~. n,.i mclmli11)! "~tl'T•,111aht\' eih'l·t~ 
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1 u.zl()sen: Subs1,lnCl' that C:lU~t·~ m;ilf11m1,1tmn or St'rtOU~ dt•,·1.111,,11 ln•rn 
num1al dcvelC'pmcnt oi embr~-o~ ,,n,! fl!tu•I!<. 

Terncing: Dikm". buill along th~ contour 11t ~lop,n~ a~rinillur,11 l,tnd. lh,,t 
holds runoH .iod sediment to reduce emsron. · 

Terli.acy Trutrnent: Adv,1nccd dc;,nroi; 11( \\,,~tewJll"r 1h,11 ~"l" l·t>~nnd llw 
second.iry or biolo'1:ic.il ~t.:ri;e. It remo,·t>s nutril'.'nU such a,, phu<phnru~ anJ 
nitrogen and !TIOSI BOD and su~Fend~•d ~nlid~. 

Thermal Pollution: DiKharge of heateJ wntt>r lr,in1 111.Ju~tn.11 pmccs~s th,11 
can affect the life proces~e, o( aquatic or~antsms. 

Threshold Limit Value <TLVl: Rcpr~ents. th..- .:ur wnceulrnCion, 01 chemiral 
subMances to which it is bclit~·t:'cl that workers mny bt- J.1ily t'"<pust•d w,thnut 
advers4! eHect. 

Threshold Pl.inning Quantity: ,\ quantity Ut·~1,:n;i1t'r.J lor each du:mica!\111 thl' 
list of extremt>lv hazardous substances th.:11 tn:.;i;cr~ noltficat1<1n t;,, l;idlit1t"i lo 
the state emergen~· re~ponse commission that such fo~·ilitte~ art> 5ubjt'(I to 
emergency pl.:rn11mi; umler SARA Title 111 

Tidal M.arsh: Low, flat m;irshlands tr:wcr~ed t-v d,annels and tidal h.,11,m s 
and subject to tidal inundation; nom1ally, the.unly vci;etatitm present are 
salt-tolerant bushes and grasses. (Sci!: wetlands.) 

Tolerances: 1111? permissible residue levels for pestii:11.Jcs in raw ai;rintlh•r.,I 
produce and processed foods. Whenever a pesticide 1s registered for u~e on a 
food or a (eed crop, a tolerance (or e~emption from the tolerance r,•quircment) 
must be established. EPA cstilblishes the toli:rancc level~. which ilrt' enf11rccd 
by the Food and Drug Administratmn and the Department of Agriculture. 

Topography: The physic.ii features of a ,urfare nrea including relative cfova
tions and the position of natural and man-made features. 

Total Suspended Solids <TSS): A measure of the ~uspcnded solids in 
wastewater, effluent, or water bodies. determined by using tt!sls fur "total 
suspended non-filterable solids.~ (See: suspended solids.) 

Toxic: Harmful to living organisms. 

Toxic: Pollut.ants: Matenals contaminating the environment that cause death. 
disease, birth defects in org,misms that ingest or absorb them. The quantities 
and length of exposure oecessary to cause these effects can vary widely. 

:roxic Chemical Release Form: lnfonnallon form re,1uircd tu be submitted by 
facilities that manufacture, proc:e~~- or use (in quantities abnve a .~~cine 
.amount) chemical~ listed under SARA Title Ill. 

Toxic Cloud: Airborne mass of s.ises, vapors. fumt.'S, or aerosols containing 
toxic materials. 

Toxic Substance: A c:hem1c11I or mix tu rt! that may present .:in unreasunable nsk 
of in1ury to health or the environment. 

Toxic.ant: A poisonous agent that kills or in1ures animal cir plant life. 

Toxicity: The degree of danger post!d by a substance to animal ,,r plant lift'. 
(See: acute, chronic toxicity.) 

Toxiculogr, The science and study of poisons control. 

Transformation: The process of placing new gene~ into~ ht>st cell, thereby 
inducing the host cell to exhibit functions encoded by the DNA 

Transpiration: The process by which watt-r vapor is lost to the atmosphere 
from living plants. The term c.:rn also be applied to the quantity (•( water thus 
dissipated. 

Trash•to-Energy Pl.an:/\ plan for pulling waste back to work by burmng trash 
to produce energy. 
Treatment, Stouge . .and Disposal Facility: Site wh,:r~ a h;i1arduu< ,1i1,~1ai,u· 
is treated, stored. or d15posed. TSD fadhties are regulated by El'A .,nJ ,t,111.·s 
under RCRA. 

Trichloro,thylene TCEl: A stable. lciw-boilin); colorlt·~s liqutu. ln•K lw 111h.,l.1-
tion. TCE is used as a solvent. metal Jcpea:;10g .,gent. :rnd in ulht•r 1111.hr,tri.11 
applications. 

Trickling Filter: A co.ir~e. biuloi;1c:il treatment ~v~km in which wa~t••w:it••r ,~ 
trickled over a b•:d of stones or uther material covc•t!d with l'lo<"ll·ri,,I ~rnwth 
The bacteria break down thf' 

Trihalomdh,me (THMl: One uf 3 l,1mil~· nl c•r~~n,c (umpnu11,h. 11,111w,I .,~ 
duiv.:rtives o( incth:me. Tl IM"s arl' >;ener:illv 1lw bv-pruJuct tn11n d,l.ir111,1C1on 
of drinking water that .:ont;uns organic n,.iteri,il: 

Trop~rner~ The low~r atmnspht•re. the pt•rl10n of the ,lCnH,~~·h•·n· l--l't" •·•·n 
seven and ten mile, from the Earth's surfoce wht>rr clouds .,n: lurnwd. 

Tnut Fund (C'EJlC.:LAI: A fund 5et up undt'r th,:: Cu111~•n•hcnsi·.-.· l:m ·in,nmcn-
1:11 Respon~. Compensation and Li.it-ility .\~! (CCl<CLAJ tc, hd~· p,w for 
de.an up of h.izard(llt:!I Wil!t~ o;ites arid for leg:il :ict1on to forct• tho:;t• rt!<pm,~1bh: 
for the sites to clean them up. 

TunJra: \ t,T,.. nt t·c1,~~·~tt•m drnnin.1h·d l•v hd1t·11,. """~' ~- !!r,1~~,·~ .• 111J 
wm,dy p:.mt~. rundr., i~ f<;u!1J .11 high l,,hludL·~ (.1rL"t1c ltin,ir,1J .111d hi~h 
,,ltitutl,·~ (,1lrint' tundr,1). i\rctk tundr~ i, undt.'rl,rn, h1· pt:rm,,tn•,t and 15 

u~u.,11~ 1·•·•y \,"<.'t. (Set•: l\"t'll,md~. l · 

Turbidimrt~r: A dl·vic1.• th,11 mt•;ss11rt•s th,• amount of 5usrcndt•J ,c,li,J~ in a 
liqurJ. 

Turbi,lily: I. H.,.dm·~~ in ,,ir ,.rnscd 1-y ll,c rrc,~ni:4• of r,1rticle~ ;md pnllut
ant!'. 2. A ~in11i.1r cloudy condition in 1,·,,1t•r dul· 111 su~pt'11,lt-d •ilt tir oq;,mk 
matlt!r. 

u 
Ultra Clean Coal (UCCl: Cu.,I th.it t,.1~ ti,:~n w,1shl.'J. grnund into fine r,nti
dcs. then chc10i,·,1Uy !reakd to rl.'mm't' ~11lfur. a~h. silicone. :T"d othPr sut:>
st.,n.-c~; u,;ualh· bnqm•!tc<l .ind ,oared with a ~cal,1nt mJ,h' frnm coal 

Ultr.1violet R.:iy,: R,1d1:ih1111 frlllll tlw ~u11 th:it c:in l--t• useful t>r pnlt•nti;ill~· 
h;irmtul. UV rn~s fn•m 11111.: 1•,1r1 ol tJ,,.. 'l'l'Clrurn <:l"hancc pl:1111 life and ,,re 
u~dul 111 <umt' m~dii-,11 iltlU ,li•nt,1! prn,·e.!urt's; UV ravs fn,m oth..-r p.irts c,f tht! 
sp..-ctrum to ""hkh human~ arc e,i:-o~ed (e.g .• while gcttin11 .:i sun t.:rn) c.:in 
cau•e •kin cancer or utl,~r 1i~~ue d,1maf.;t'. n,c ozoni: lnyer in the atmco~phere 
provides a prot<'Ctl\'l.' shield thac limits the ;,mount uf ultraviolet nws that reach 
lht! Earth's surta,e. · 

lJndrrgruund Injection Control (lJ(C): The progr~n, under tht• S,1/e Drinking 
Water ,\,:t that regulate~ th,· 11sr• 11! \\ells tu pump tluid.< intt• th!.' ~ruund. 

Underground Sourc,s of Drinking W.ater: As Jdint'd in the UlC pru~r3m, 
this terms rdt"rS lo aquifers th.11 arc cummtly l>t'ini,; used Js a source of 
d rinking watcl'. a nJ thus~· t h,,t a re cap,1bll.' of supplying a public waler srsttim. 
They have a total dis~olvcd S<Jlids content of 10,000 milli~rams per liter or less. 
~nd :ire not ""exPmptt>d oqtnkrs." (Set'!: exempted aquifer.) 

Underground Stor~ge T~nk: A tank lucated all or part1:11ly under ground that 
is designed to hold gasoline N 1,ther petrull!um products or chemical solu
hons. 

Unsaturated Zone: The area at,ove the water table where the soil pores are not 
fully saturated. althou~h some water may be present. 

Uranium! A radioactive hca,•v metal element used in nudt!ar reactor.< ;:md lht! 
production of nuclear weapons. Term rt"fcr.s usu,,lly 111 U-2.1R, the m(lst :ibun
dant r",lium isotopt.•, althmri;h .i sm;,II pc.:rt-..•nt.1>;<' 111 n,1lur,11ly·u<.:nrrrini; ur.i
nium i!' U-2J5. 

Urb.1n Runoff: Sturm water frnm city ~tn·~·ts and adj;tl"<'nt dumt·~tic or c11m
mcrc1al rrnpcrties that mav carry pollul,1nts of vanuus k.inJs into thl' sewl.'r 
systems 3nd/or reces~·mg waters. 

V 
Vaccine: Dead or p,1rtial or modified antigt'n used Ill induce immunity to 
certam ink'<"tiuus disC'a,es. 

Vapor. Tiw i;o1~e"t1~ ph;i«.· nf ~ul•~t.,nc,..; lh,,t are li<Juid or st•lid .11 atmosph<.!riC 
temperature anti pressure. 1.·.i; .• stc:im. 

Vapor Capture System:,\ ny c, ,mbination of hoods ,,nd \"entil:, lion system that 
captures or a1nta111s ur~an1.- ,·apms in order that they m,sy be directed to an 
abakment or rt·cov..-ry device. 

Vapur Oisp~rsium The muvt·m~·nt of ,·,ipur clouds in air due to wmd. i;ravity 
sprl'ar.lini:. and m1xi11~. 

Vapor l'lu 1nes: Flu,.. !!.'l!'CS th,,t ,ire v,~ible t:>ei:au~e they cu111., in w,,ter droplets. 

Vaporization: 1 I,,_. ch.mi:•· of ,1 ~ub<l,,nn· from" li,1u1d to a ~:ls. 

Variance: Gnv,•mmcnl f'•.•r1111~<ion for~ dt'l.iy m Pxccpt1on m th~ i!pplicotion 
of 3 i:rv,·n law. ordinann•. "' rc~ul.1111,n. 

V@ctor: 1. /\n or~,ln1'-nt. nfll'n 4111 inc;.t•t·t l,r rt1lknt 1h.:it C:i1rn~ di..::t•~c.c. 2~ An 
or1,•c1 th.,t i~ u,-.•J Lu trun•purl ~l"TR'~ 111(0 ,, lw~t <<:If (,·,·,·ti,r~ t·,,n [,,. pl,,~mi,I~. 
v1ru~I!~. ur oth<·r l:>,11'tt!rral. /\ );l'tll! i~ pl,11:eu m lhe vt,·tur: th1: V\.'l"lc1r th<·n 
"infe,ls"" tht· b,,cll·riurn. 

Vf'ntil~•inn,Suclinn, I Ill' .1t·t ut ,1t1n11l1111g frt·~h ;iir intu ~ spa,:,• ;., onl<·r ti• 

rcpltu:c "itaJt• or t:c~nt.im1n1,~l·d i'J1r, .\1,,-hi,·vt.·d hy hhn,·11,~ air intL, the <.p,it.·t.•. 

!,imil.•rly. ,1u.:tu1n r,•prt:-._t·rlt.;. lhtt ;,dn11 .... i,u, tif ft1,•,h .11r intC1 an inh.·nor ~p;,c.·t.· 
"'" tm .. •rin~ ll11· r•ri·,,un· uttb1d1· .. t lfw 'l'·'l't:, lh,·r•·hy dr.,wi11g lht! con
t.1n11r1,;,trd .11r ouh\t1HL 

Vinyl Chloride:,\ ,lwmi,;il rnmp11u11J. u~t·J in pn1oJucm~ ~ome pb,tics. that 
i"" bt.•ril!\'t'd tu LX' .. -.,rru~l'111C", 

Viru~: 11w ~malli:st fo11n nf micr•"<"l,"::'lni~m~ c:,F;ibli: ,,f c:iusi11~ di~t!dse. 

Val~ti!e: De,.:n~•tion u( ,inr •ub~tat1LC 11,;it ,., .lf'QrJtes r~adily. 
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Vol•tile Org.1nic: Compound IVOCl: /\m· mi;.imc wmpoun..J whkh r;ertic1-
pates in atmo!;pl~ric phott":hemic,11 n.•;ect1un~ t·~ceJ•t fnr tho"t' dc~ii,;n,11eJ by 
the EI'A Administrator,.,, h.:ivini; nt!,;hg,ble phutochem1c.:il "'-'.tch~·itr. 

Volatile Synthetic: Organic Chemic.tis: Chemic.:ils that ltmJ to 1101,.,lilize or 
~·:iporate from water. 

Vulner.abilily An.ilysis: A!'sessment of eolement, in tht' cummunit~· th111 .ue 
susc,ptible lo d:image should .a r,lease o( ha7.ardous ffl.)ll.'Tt.:il! uc,ur. 

Vulnerable Zone: An area over which the airborne concentr:llivn ul .i chem· 
ic:al involved in an a«idental r!!lease could reo1ch the level uf concern. 

w 
Waste: 1. Unwanted matenals left o,·er from a manufocturin~ pmCE'5S. :!. 
Refuse from places o{ human or anim.il habitation. 

Waste Lo;d Alloulion: The m,,ximum lo,,J of pollutants ,•,,i:h di~i:h,,r~•·r of 
waste is .:illowed to release inlo .:i particul.ir wall·rway. Di~chari,:l• limits ,,n.• 
usually required kir each specific water quality cnhmun being, or e~pectl·r.i to 
be. violated. 

Waste Treatment Slrnm: Thecon~muous movemcnl of waste frt1m g1ml•rator 
to treater and disposer. 

Waste Trutment Plant: A facility c-untaining a series of lanks, screens, filters 
and other processes by which pollutai:its are removed from water. 

Wastewater: The spent oruseJ water from individual homes, a community, a 
farm, or an industry that cont.iins dissolved or suspio?nded matter. 

Wastewater Operations and Mainlenance: Actions taken aftercon~truction 11, 
assure that facilities constructed lo treat wastewater will be properly oper,Ued. 
maintained, and managed to achieve efficiency levels and prescribed effluent 
levels in an optimum manner. 

Water Pollution: The presence in water of enough harmful or objectionable 
material to damage the water's quality. 

Wah:r Quality Criteria: Specific levels of water quality which. if reached, are 
expected to render a body of water suitable for ils designateJ use. The criteria 
are based on specific levels of pollutants that would make the water harmful if 
USl!d for drinking. swimming, farmmg. fish production, or industrial pr_oc
esses. 

Water Quality Standards: State-adopted and EPA-approved ambient stan
dards for water bodies. Thi! standards cover the use of the water bodv and the 
water quality criteria which must be met to protect the designated use or uses. 
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DRAFT 
Watershed: The land Meil th,,t Jrams into .1 ~lrc,1m. 

Water Supplier: ,\ f"'Non whn nwn, or 1•rL·rntc~ ;i publil· w,,•l·r ~y~tL·m. 

Water Supply Sy:ollcm: The colk·ction, trc.itment, ,tor;isc .. 1nJ cii~tributi1,n t•f 
pot.:ibll" w;eter fron, ~uurce tu con~umer. 

Waler Solubility: The m;i~imum c1,ncentrntion 1,f ,1 dwmic;il et•m1,,•u11,I 
which can result whim it is di~sc,l\·~·J in w:11er. II a ~11bst.:1nct! ,s watL•r solublt' ii 
can v,ry readily disperse thruu>;h the environment. 

Waler T.able: The level of ground water. 

Well: A bored. drill!'d, or driven shaft, or a dug hole. who~e derth i!< grt>;itcr 
than th<' lnr~est surface dimension and who~e purpol>E' is to fl•;,ch under
ground wntcr supplies or nil. ur to storl! or bury tlu1Js bt'luw ground. 

Well Injection: The subsurface !:'mplacement nf nuid~ in., well. 

Well Monitoring: The mc;i~11rl•m,•11t, lw on·~itc instrum1·nt~ t•r l.1b,1r,,111n· 
metlwd~, of thl• qu,\lity nt water in ,1 w~·ll. · 

Well !'lug: A W::1/L'rtight 3ml gJsttght sei'II in~tilllcd in a bore holl' or well to 
prevent movemt>nt of nuids. 

·wetlands: An ilfl'il th,1t i~ rq;ul.irlr sJtt.:r:itcd b:,- surf.il"L· or gwunJ w;ikr ;in,I 
subsl!\1ucntly i~ char:icterizeJ lw a prt>valt'nce uf \'C'getation that is <1d,1ptcd fnr 
lilt in saturated s11il conditions. F,x.1mples include: swamps. bogs. fens, 
marshes. and estuaries. 

Wildlife Refuge: An area de!iignatcd for the rrutection of wild :inimals. within 
which huntin~ and fishini; are t>1thCT prohibited or ~trictly controlled. 

Wood-Burning Stove Pollution: Air pullution cau~ed br emissii;,ns o( p.:irticu
late matter, carbon munoxidl!, total suspended particulates, and polycyclic 
organic matter from wood-burning stoves. 

Working Lenl (WL): A unit of measure for documenting exposure to radt1n 
decay products. One working level is equal to approximately 200 picocuries 
~~~ -

Working level Month (WLMl: A unit of measure used to determine cumula
tive exposure to radon. 

X,Y,Z 
Xenobiotic; Tenn fur non-naturally oc~-urring man-made substances found in 
the environment (i.e., synthetic material solvents, pl.istics.J. 

Zooplankton: Tiny aquatic animals eaten by fish. 
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TITLE II-NORTH CASCADES NATIONAL 
PARK SERVICE COMPLEX WILDERNESS 

lEC. %01. DESIGNATION. 

(a) WW>DlmlB.-In furtherance or the purpoees or the Wilderness 
· Act (16 U.S.C. 1131 et aeq._; 78 Stat. 890), certain lands in the North 
Calcadee National Park, Hou Lake National Recreation Area, and 
Lake Chelan National Recreation Area, Wuhington, whic!t-

(l) compriae appro:limately m hWldred and thirty-four thou
and 1is hundred and fourteen acrea of wildemeu, and approsi• 
mately five thousand two hWldred and twenty.a acra of 
potential wilderness additiou, and 

(2) are depicted on a map entitled "Wilderueea BoWl~, 
North Cucaaes National Park Service Complez, Waah.ington '• 
numbered 168-o0-186 and dated August 1988, 

~ hereby d~ted u wildemeu an.cf therefore N componenta of 
the National Wildemeu Preaervation S)'ltem. Such landl shall be 
cown u the Stephen Mather Wildemeu. 
3EC. :02. BYDROELECl'JUC PROJECTS. 

Section 505 of the Act of October 2, 1968 (82 Stat. 930; 16 U.S.C. 
90d-O ii amended u follows: strike "in the recreation areu", and 
inaert in lieu thereof "in the landa and waters within the Skagit 
River Hydroelectric Project, Federal Ene~ and .Regulatory 
Commisaion Project 553, including the propoeed Copper Creek. ~h 
Ro., and ThUDder Creek elementa oi the Project: and tfie 
Newhalem Project, Federal Energy and Regulatory Comm.wion 
Project 2705, within the Rosa Lake National 'Recreation Area; the 
lancie and waters within the Lake Chelan Project, Federal Energy 
and Regulatory Com.miasion Project 637; the Company Creek small 
hydroelectric project at Stehekin within the Lake Chelan National 
Recreation Area; and exiating hydrologic monitoring station, nee
~ for the proper operation of the hydroelectric project.a l.iated 
herein". 
8EC. !03. L.\ND ACQUlSfflON FOR ADMINISTRATIVE FACILITIES. 

Section S0l(a) of the Act or October 2, 1968 (82 Stat. 927; 16 U.S.C. 
90b) ia hereb~ended to add a new 1ubeection u followa: 

" (b) The tary ia hereby authorized to acquire, with the 
conaent of the owner. luida outside of the authorized boUDdaries of 
North Caacadee National Park Service Complu for the purpoee of 

102 STAT. 3963 
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construction and operation of a backcountry information center not 
to uceed five acres. The Secretary of the Interior is further au· 
thorized to acquire with the consent of the owner. lands for the 
c.oostruction of a beadquarten1 and administrative site or sites, for 
the North C.lSCades National Park., Ross Lake National Recreation 
Area. .a.nd Lake Chelan National Recreation Area not to e:zceed ten 
acres. The landa ao acquired shall be managed u part of the park..". 
SEC. %04 •• 4.UTHORIZA.nON OF APPROPRIATIONS. 

Then are hereby authorized to be appropriated to the Secretary 
of the Interior such 1uma aa may be necessary to complete the land 
acquisitions authorized pursuant to section 203 of this Act. 

SEC. :05. RE."il:WABLE NATURAL RESOURCE USE IN RECREATION AREAS. 

Section 'll02(a) of the Act of October 2. 1968 (82 Stat. 928; 16 U.S.C. 
90c-l) is hereby amended to read u followa: 

"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 scenic, ecientific, 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 dia
posal of renewable natural resoura!S and the continuation of e.xi&~ 
ing uses and developmeota u will promote, or are compatible with, 
or do not significantly impair public: recreation and C:On£ervation of 
the sc::anic, scientific, historic, or other values contributing to public 
enjoyment, are authorized. In administering the recreation areas, 
the &cretary may utilize ·such statutory authorities pertaining to 
the administration of the national park system. and such statutory 
nuthorities otherwise available to him for the conservation and 
management of natural resources aa he deems appropriate for 
l'1;!lCI'eation and preservation purposes and for resource development 
compatible therewith. Within the Ross Lake National Recreation 
Area the removal and dispoaal of trees within power line rights-of
way are authorized aa necessary to protect transmission lines, 
towers, and equipment;": Provided, That to the extent practicable, 
:,uc:h removal and disposal of trees shall be conducted in such a 
manner .:is to protect scenic viewshed.8.". 

SEC. !06, MINER.AL RESOURCE USE IN llECREATJON AREAS. 

S«-:ion 402(b) of the Act of October 2, 1968 (82 Stat. 928; 16 U.S.C. 
20c-lbHs hereby 8.IJ).eoded to read aa folloW!!: 

"The lands within the recreation area!, subject to valid existing 
:rights, are hereby withdrawn from all forms of appropriation or 
disposal under the public land laWB, including location, entry, and 
patent under the United State! mining laws, and disposition under 
the Unit..od States mineral leasing laws: Provided, hower;er, That 
within th.at portion of the La.ke Chelan National Recreation Are.a 
which is not designated as wilderness, sand, rock and gravel may be 
mace available for sale to the residents of Stehekin for local w.e eo 
long a.s such &ale and dispoeal does not have aignificant advenie 
effects on the administration of the La.k~ Chelan National Recre
ation Area.". 

102 ST AT. 3964 
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WAC 296-24-960' Proximity to Ol'~rhead power 
lines. ( 1) General requirements - high voitagc lines. 

(a) Minimum clearance. 
(i) No work shall be performed, no material shall be 

piled, stored or othe,wise har.d!:!d, no scaffolding, com
mercial signs, or structures shali be erected or disman
tled, nor any tools, machinery or equipment operated 
within the specified minimum distances from any enc:r
gizcd high voltage electrical conductor capable of ener
gizing the materi..i.l or equipment; except where the 
electrical distribution and transmission line!. have been 
dcencrgized and visibly grounded at point of work, or 
where insulating barriers not a part of or an attachment 
to the equipment have been erected, to prevent physical 
contact with the lines, equipment shall be operated 
proximate to. under, over, by. or near powcrlincs only in 
accordance with the following: 

(ii) For lines rated 50 kv. or below, minimum clear
ance between the lines and any part of the equipment or 
load shall be IO f cet. 

(iii) For lines rated over 50 kv. minimum, clearance 
between the lines and any part of the equipment or load 
shall be IO feet plus 0.4 inch for each I kv. over 50 kv., 
or twice the length of the line insulator but never less 
than IO f cct. 

(b) Overhead electric lines. Where overhead electric 
conductors arc encountered in proximity to a work area, 
the employer shall be responsible for: 

(i) Ascertaining the voltage and minimum clcar:ince 
distance required, and 

(ii) Maintaining the minimum clearance distance, and 
(iii) Ensuring that the requirements of subsection (:) 

of this section arc compried wit~. 
(c) Not covered: Employees working und~r chapters 

296-32 and 296-45 WAC. 
(2) Low voJt:i.ge lines. When work ii; being car,ied oul 

in proximit:, to energized electrical service conductors 
operating at 750 volts or Jess, such work shall· be per
formed in a manner to prevent contact by any worker 
with the energized conductors. 

fSt:ilutory Authorny: RCW 49.17.'.)40 a11d ~9.li.0$0. 82-13....J45 (Or
der 82-22), § 296-24-960. filed 6/11/82: 82-02....aOJ •.Order ,H-J:.1. 
§ 2?6-24-'}60, Ciled 12/ 24 / 8 I.] 



I 
I 
I 
I 

APPENDIX H 

I 
I SAFETY STANDARDS FOR 

I 
ELECTRICAL CONSTRUCTION CODE 

I 
r,IAC 296-44-21230) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

296-.U-2J221 Title .296 WAC: Labor and Industries. Department of 

Clearance Zone ----. 
WAC 296·44·21253(8) · , , -~--------

,1• 

,,. ... r I j 
..... 

WAC 296-44-l1230 Vertical clearance or wire!'!, 
conductors, cables. aad li,e parts of equipment abo•e 
ground, railA, or water. The vertical clearance of all 
wires, conductors, cables. and live pa rts of equipment 
above ground in generally accessible places, or above the 
top of the rails or water, shall not be less than the 
following: 

(I) 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 th~e facilities 
arc maintained approximately at initial unloaded sags. 

(b) Span lengths not greater than the following: 

WAC 296·4'-21221(3) WAC 296-44-21221(1) 

Fig. 212·1 

Clearances to Other Objects 

Loading District 

Heavy 
Medium 
Light 

Span Lengths 
(feet} 

1175 
1250 
350 

[Statutory Authority: RCW <19.17.040 and 49.17.0.SO. 86-16--007 (Or
der 86-26), f 29~21221, filed 7/2.S/86.J 

One hundred fifty feet in h~vy-loading district and two hun
dred twenty-live feet in medium-loading district for three
stand conducton, each wire of which is O.C9 inc!les or less in 
diameter. 

Table 212-1 Minimum Vertical Clearance of Wires, Conductors, and Cables Above Ground, Rails, or Water 
(Voltages arc phase to ground for effectively grounded circuits and those other circuits where all ground faults are 
cleared by promptly dccncrgizing the faulted section, both initially and following subsequent breaker operations. Sec 
the definition section for voltages of other systems.) 

Nature of. 
Surface under

neath wirc.s. 
conductors, 
or cables 

Communication 
conductors and 
ca~. &U)'I, 

mesK111c:n, surge 
protection wires, 

neutral conductors 
mectin& WAC 

296-4~21209 (5)(a), 
supply cables 

meeting WAC 
296-44-2 1209 (J)(a) 

and 111pply cables 
of O to 7 50 V meeting 

WAC 296--M-21209 (l)\b) 
or 296-4-4-21 209 (J)(c) 1 

(fl) 

Open supply 
line conductors 
of O to 7SO V 

and supply cables 
over 7.50 V mcetin1 

WAC 296--44-21209 (l)(b) 
or 296-44-21209 (J)(c) 

(ft) 

Open supply 
line conducton 

7SO V 
10 

22 kV 
(ft) 

22 to 
SO kV 
(ft) 

Where wires, conductors, or cables crON over or ~erhang 

I. Track rails of railroads 
( except elect rified railroads 
using over-head trolley 
conductors) 2 16 20 

2. Roads, streets, alleys; 
nonresidential driveways. 
parking lots, and other 
areas subJtcl lo ! ruck 
lraflic 21 2l 

3. Rc,;idcnttal driveway, ; 
commercial areas nol subject 
to truck traffic 21 21 

f111t. 296 WAC--, 9~21 

3 " 21 29 

18 20 21 

"1 5 20 21 

Trolley and 
electrified 

railroad contact 
,:onductors and 
auociatcd span 
or ~rcer 

wm:s 
0 to ----rs-o V to 
750 V 50 kV 

to around 10 ground 
(ft ) tft) 
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4. Other land traversed by 
vehicles such as cultivated, 
grazing, forc:st, orchard, etc. 

S. Space.~ or ways acces~i blc: 
to pedestrians only 

0 

b. Water areas not suitable for 
sailboating or where 
sailboating is prohibited 1

q 

7. Water areas suHablc for 
sailboating including lakes, 
ponds, rcservoi rs, tidal 
waters, rivers, streams. and 
canals with an unobstructed 
surracc area of: n 18 19 

(a) Less than 20 acres 
( b) 20 to 200 acres 
(c) 200 to 2000 acres 
( d) Over 2000 acres 

Iii 

15 

18 
26 
32 
38 

18 

15 

18 
26 
)2 
38 

20 

IS 

17 

20 
28 
)4 

40 

2 ! 

16 

17 

21 
29 
35 
41 

I 
16 18 

I 
I 
I 

8. Public or private land 
and water areas posted for 
rigging or launching sa!lboats 

Clearance above ground shall be 5 ft greater 
than in 7 above, for the type of water areas 
served by the launching site 

I 
I Where wires. conductors, or cables run along and within the limits of 

highways or other road righu--0f-way but do not overhang the roadway 

9. Roads. streets, or 
alleys 13 2J "~18 

I 0. Roads in rural districts 
where it is unlikely that 
vehicles will be crossing 
under the line 

4 

Where subways, tunnels. or bridges require it, lcs.s clearc ·es 
above ground or rails than required by Table 232-1 ma :>e 

used locally. The trolley and electrified railroad cont.act con
ductor should be graded very gradually from the regular con
struction down to the reduced elevation. 
For wire. conductors, or cables crossing O\'er mine, logging, and 
similar railways which handle only CU'S lower than standard 
freight cars, the clearance may be reduced by an amount equal 
to the difference in height between the highest I011ded car tlan
dled and tll<enty feet. but the clearances shall not be reduced 
below that required for street crossings. 
These clearances may be reduced to twenty-five feel where 
paralleled by trolley-contact conductor on the same street or 
highway. 
In communiues where twenty-one feet has been established, 
this clearance may be continued if carefully maintained. The 
elevation of the contact conductor should be the same in the 
crossing and next adjacent spans. (See WAC 296-44--J 1792 
(4)(b) for conditions which must be met where uniform height 
above rail is impractical.) 
fo commum1ies where sucteen feet has been established for trol
ley and electrified railroad contact conductors O to 750 V to 
ground, or eighteen (c:c1 for trolley and c:lcctrilied railroad con
tact conductor.. exceeding 750 V, or where local cond11ions 
make it impractical to obla!:1 the clearance given in the table, 
these reduced clearances may be used if carefully maintained. 
If a communication service drop or a guy which is effectively 
grounded or 1s insulated again~t the highest voltage to which it 
1s exposed, up to 8.7 kV, crosses residential Slrccts and roads, 
the clearance may be reduced to su.tcen fe(t at the side of the 
traveled way provided the clearance at the center of the traveled 
way is at least eighteen feet. This reduc1ion in clearance docs 
not apply lu arterial streets and highways which arc primarily 
lor through traffic, u~ually on a continuous route. 

]8 

9 

10 

. 20 21 5 18 
-:-, 

18 19 

This clearance may be reduced to the following values: 

(a) For insulated cc,mmunication conductors 
and communication cables 

(b) For conductors of other communication cir
cuits 

(c) For cuys 
(d) For supply cables meeting WAC 296-«--

21209 (3)(a). 

This clc.rancc may be reduced to the following nlucs: 

I 
I 

rcet 

(a) Twelve feet for supply conducton limited to I 
JOO V to ground 

(b) Ten feet for drip loops of service drop con
ductors limited to 150 V to ground and 
meeting WAC 296-44--21209 (J)(b) or (c) 

1 and the portion of the associated service 
drop span located within fifteen feet of the 
service entrance to buildings. 

Spaces and ways acccs.sible to pcdc:strians only arc: areas wherel 
vehicular traffic is not normally encountered or not reasonably 
a.nticipatc:d. 
Where a supply or communication line along a road is located 
relative to fences, ditches, embankments, etc., so that the 
ground under the line wou•d not be expected to be traveled ex-1 
ccpt by pedestrians, this clearance may be reduced to the fol, 
lowing v11lucs: 

{a) Insulated communication conductor and 
communication cable~ 

(b) Conductors of other communication circuits 
(c) Supply cables of any voltage meeting WAC 

296-44--21209 (J)(a) and supply cables 
limited to I 50 V to ground meeting WAC 
296-44--21209 (J)(b) or (c) 

O'itle l96 W AC=t !J~J) 
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II 

12 

ll 

u 

16 

17 

II 

(d) Supply conductors li•itcd to )GO V to 
ground 12 

(e) Guys. 8 

No clearance from ground is requin:11 for anchor guys not 
crossing track rails, streets. driveways. roads. or pathways. 
This clearance may be reduced to 1hirtecn feet for cammunica• 
tion conductors. 
Where this construction crosses over or run~ along alleys. drive
ways, or parking lots, this clearance may be reduced to fifteen 
feet for spans limited to one hundred fifty feel. 
Where supply circuits of 600 V OT less, with transmitted power 
of 5000 W or less, arc run aloni6 fenced (or othcrwi~ guarded) 
private rights-()f- way in 1ccorda11CC with the provisions spcci· 
ricd in WAC 296--44-19409 (2)lb) thiJ clearance may be re
duced to ten fee t. 
The value may be reduced to twenty-five feet for guys, for ca• 
blcs carried on messengers, and for supply cables meeting WAC 
296--44--21 209 (l)(a) . This value may be reduced to twenty- five 
feet for conductors effectively 1rounded throughout their length 
and associated with supply circuits o( 0 to 22 kV, only if such 
conductors are stranded, are of ~ion-resistant material, and 
conform to the strength snd tensioa requirements for mcssen-
1ers 1iven in WAC 296-44-27821(9). . . . 
Adjacent to tunnels and overhead brid1cs which ri:Jtnct the 
height of loaded rail cars to less than twenty feet, thrse clear
ances may be reduced by Che difference between the highesl 
loaded rail car handled and twenty feet, if mutually agreed to 
by the parties at interest. 
For controlled impoundments. the surface area and eotrC5pond· 
ing clearances shall be based upon the design high water level. 
For other waters, the surface area ,hall be that enclosed by its 
annual high water marlc.. and clearances ,hall be based on the 
normal flood level. The clearance over rivers, streams, and ca
nals shall be based upon the largest surface area of any one mile 
long segment which includes the crossing. The clearance over a 
canal, river, or stream normal! y used to provide acc;css for sail
boats to a larger body o( water shall be the same as that re
quired for the lar1er body of water. 
Where an overwater obstruc tion rcslricts vessel height lo lcs.s 
than the following: 

For a surface area 
in acres of 

less than 20 
20 to 200 
200 to 2000 
over 2000 

A reference vessel height 
in feet of 

16 
24 
30 
36 

!Tit~ 296 W AC- p 9.WI 

19 

20 

21 

2) 

2S 

the required clearance may be reduced by the difference: be· 
lwecn the reference vessel height aiven above and the ovcrwatcr 
obstruction height, e;,i:cept that the reduced clearance shall ~ot 

be less than that required f<M' the ~urface area on the hne 
crossing side of the obstruction. . 
Where the United States Army Corps of Engineers. or the 
state. or a surrogate thereof has i~ued a crossing permit, de:ir
ances of that permit shall govern. 
See WAC 296-44-21253(8) for the required horizon tal and di, 
agona l clearances to rail cars. . 
These clearances do not allow for the future road resurfacing. 
for the purpose of this rule. trucks a rc cefined u any vehicle 
exceeding ei&ht feet in height. Areas not subject 10 truck traffic 
arc areas where truck traffic is not normally encountered or not 
reasonably anticipated. . 
for communication$ cables supported on a messenger, and with 
span lengths not exceeding one hundred fifty feet, the clearance 
may be reduced 10 JeVenteen feet above or al~g local stree~ or 
roads. This reduction does not apply for arterial streets or h11h· 
wa.y$ 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 cal:-les 
mc:eling WAC 296-44--21209 (3)(a). 
Comm11nica1ion cables supported on a steel messenger may 
have a 60•f clearance of lifleen feel where span lengths do not 
cJ1ceed one hundred lifty feel and poles arc back of curbs or 
other detcrren ts 10 vehicular traffic. 

(2) Additional clearances for wires, conductors and 
cables. Greater clearances than specified in Table 212-J, 
(subsection (I) of this section) shall be provided where 
required by (a) and (b) of this subsection. Increases arc 
cumulative where more than one apply. 
Note J: Additional clearances are not rC<juired for guys. 

Note 2: Additional clearances are nol required for communic:ition 
cables supported on messengers and communication wires 
which do not overhang the 1ra11eled way, but run along and 
within the limits of public highwa)s or other public rights-
of-way for traffic. 

( 11Jlt6 1'A.I 
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(a) Voltages exceeding 50 kilovolts. clearances for lines over 50 kV shall be based on the 
ma:,;imum operating voltage. (i) For voltages between 50 and 470 kilovolts, the 

clearance specified in Table 212-1, (subsection (I) 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
nate method given by subsection (4) of this section. All 

'19~~ Ed) 

Note: For voltages exceeding 98 kV alternating current to ground or 
139 kV direct current to ground, clearances less than I hose re
quired above are permitted for systems with known ma:umum 
switching 1urge factors (sec subsection (4) o( this s«tion). 
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(ii) The additional clearance for voltages exceeding 50 
kV specified in (a)(j) of this subsection shall be in· 
creased three percent for each one thousand feet in ex
cess of thirty-three hundred feel ( IOOO m) 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 electric field, or the 
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 shortcircuited 
to ground. For this determination, the conductors shall 
be at a final unloaded sag at I 20°F. 

(b) Sag increase. . 
(i) No additional clearance is required for trolley and 

electrified railroad contact conductor:s. 
(ii) No additional clearance is required where span 

lengths are less than those listed in subsection ( I )(b) of 
this section, and the maximum conductor temperature 
for which the supply line is designed to operate is 120° F 
or less. 

(iii) Where supply lines are designed to operate at or 
below a conductor temperature of 120° F and spans are 
longer than specified in subsection (l)(b) of this section, 
the minimum clearance at midspan shall be increased by 
the following amounts. 

(A) General. 
For spans exceeding che limits specified in WAC 296-

44-21230 (l)(b), the clearance specified in Table 212-1 
shall be increased by 0.1 foot for each ten feet of the 
excess of span length over such limits. Sc:e (b)(iii)(C) of 
this subsection. 

(B) Railroad crossings. . 
For spans exceeding the limits specified in subsection 

( I )(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. Sec (b)(iii)(C) of this subsection. 

Loading dislricl 

Heavy and medium 
Light 

Amounl of increase 
per 10 f~ct 

Large 'Small 
conductors conductors 

(ft) (ft) 

0 .15 
0.10 

0 .30 
0 .15 

A small conductor is a conductor having an overall diameter of 
metallic m:iterial equal to or !Clos than the: following values: 

Material 

All copper 
Other than all 

copper 

(C) limits. 

Outside diameter 
of condupor 

Solid Stranded 
(inches) (inches) 

0 .160 
0.250 

0.250 
0.27S 

-·-·-··----

The mc£ximum additional clearance need not exceed 
the arithmetic difference between final unloaded sag at a 
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conductor temperature of 60° F ( I 5°C), no wind, and fi. 
. nal sag at the following conductor temperature and con

dition, whichever difference is greater, computed for the 
crossing span. 

(I) 32°F no wind, with radial thickncs.,; of ice, if any, 
specified in WAC 296-44-26309(2) for the loading dis
trict concerned. 

(ll) l20°F (50°C), no wind. 
(iv) Where supply lines are designed to operate at 

conductor temperature above I 20°F regardless of span 
length, the minimum clearance at midspan specified in 
subsections (I) and (2)(a) of this section shall be in· 
creased by the difference between final unloaded sag at 
a conductor temperature of 60° F no wind, and final sag 
at the following conductor temperature and condition, 
whichever difference is greater, computed for the cross
ing span. 

(A) 32° F no wind, with radial thicknc:ss 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 line is designed to operate, with no horizontal 
displacement. 

Note: The phase and neutral conductors of a ~upply line should be 
con)idcrcd separately when dctcrminmg the sag in<;rcases of 
each due to temperature rise. 

(v) Where minimum clearance is not at midspan, the 
additional clearances specified in (b)(iii) and (iv) of this 
subsection may be reduced by multiplying by the fol
lowing factors: 

Distance from nearer support 
of crossing span to point of 

crossing in percentage of 
crossing span lcngt h 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 

Interpolate for intcrmcdiati: values 

Factors1 

0.19 
0.36 
0.51 
0.64 
0.75 
0.84 
0.91 
0.96 
0.99 
1.00 

In applying 1his rule, the 'point of cro,,,ing' i~ Jhc location under the: 
conductors of any topographical fcJture which is the determinant l•f 
the clearance. 

(3) Clearance to live parts of ct1uipment mounted on 
structures. 

(a) Basic cknranccs. The vertical clearance above 
ground for unguarded live p:irts such as pothead~. trans
former bushings, surge arresters, and short lcnglhs of 
supply conductors connected 1hcrcto. which arc not sub
ject to variation in sag, shall ~ as ~hown in Table 212-
2. 
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Table 212-2. Minimum Vcrlical Clearance of Rigid lirics over 50 kV shall be based on lhc maximum opcrat-
Live Parts /\1-oYc Gn>und ing voltage. 

( Voltages arc phase to grotind for cf foci ivcly grounded Notc. For volta1_1:cs cx,Lcding 911 k \ ' ahcrnalln1_1: current 10 ground ol 
circuit). and those other circuits where all ground faults 139 kV direct currcn1 10 ground, clc~ranccs Jc~, than those re 
arc cleared by promptly de-cncrgi:ting the laultcd :.cc- 11uircd ahove arc pcrmiucd for sy,tcms with known maumum 
lion, both initially and following subsequent breaker op· ~witching surge factors. (Sec subsection (4) of this section.) • 

:;rations . Sec the definition section for voltage:. of other (ii) The additional clearance for voltages exceeding Seti 
systems.) kV specified in (b)(i) of this subsection shall be in-
- - - - - ·- -

0 
to ·--- 22~ - creased three percent for each one thousand feet in ex-

750 v 
1i~ ~/> 50 ii. v cess of thirty-three hundred feet above mean sea level. I 

Nature of surface below live parb (iii) For voltages exceeding 98 kV alternating current 

I. Where ·live pares OYerhang: 
a. Roads. sl~cets, alleys; 

nonresidential dnvc"' ays; 
parking Jots Jnd Other :lrC3~ 

subject to truck traffic 4 ~ 
b. Rcsidenti.il driveways; 

commercial areas not · 
subject 10 truck traffic 4 s 

c. Other IJnd traversed by 
vehicles such as cultivated 
land, grazint land. 
for~s!, orchard, etc. 

d. Spaces and ways ac~cssiblc. 
to pedestrians only. ' 

2. Where hvc parts .nc along and 
wllhin the hmil:iof highways or 
other road r:ghts-of-,,.,ay but 
do not overhang the roadw.iy: 
a . Roads. , lrcets. and alleys 
b. Roads in rural d;stricts 

where 11 is unlikely that 
vehicles u.ill be crossing 
under the line. 

16 i8 

18 

lo 18 

13 

18 

16 

This clearance may be reduced to the follow111g values: 

(a) Live parts limited to JOO V to ground 
(b) Live parts limited to I SO V to ground and 

drip loops of service drop conductors lim· 
itcd to ISO V to ground and meeting WAC 
296-44-21209 (J)(b) or (c). 

19 

19 

19 

14 

l9 

17 

feet 
12 

JO 

Where a supply line along a road is limited to 300 V to ground 
and is located relat ive to fences, ditches, cmbankrr ~nts, etc., so 
that the ground under the line would not be ex1 ~cted to be 
traveled except by pedestrians, this clearance may be reduced 10 

twelve feet. 
Where: supply circuits of 600 V or less, with transmitted power 
of 5000 W or less. arc run along fenced (or otherwise guarded) 
private rights-of-way in accordance with the provisions spcci· 
lied in WAC 296-44-19409 (2)(b), this clearance may be re• 
du.:cd to ten feet. 
For the purpose of this rule, trucks are dcf:ncd as any vehicle 
ucccding eight feet in height. 
These clearances do not allow for future road resurfacing. 
Spaces and ways accessible to pedestrians only arc areas where 
vehicular traffic is not normally encountered or not reasonably 
anticipated. 

(b) Additional clearances for voltages exceeding 50 
kilovolts. 

(i) For voltages between 50 and 470 kilovolts. the 
clcaran~c specified in Table 212- 2 ((a) of this subsec
tion) shall t.e increased at the rate of 0.4 in per kilovolt 
in ··xu:-~~ of 50 kV. For voltages exceeding 470 kV. the 
clearances shall be determined by the alternate method 
given by subsection (4) of this section. All clearances for 

(19~6 Ed) 

to ground. or 139 kV direct current to ground either the 
clearances shall be increased or the electric field, or thl 
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-<:ir'cuitedl 
to ground. 

( 4) Alternate clearances for voltages exceeding 98 
kilovolts alternating current to ground or 139 kilovoltsl 
direct current to ground. The clearances specified in 
subsections (I ), (2) and (3) of this section may be re
duced for circuits with known switching surge factors 
but shall not be less than the values computed by adding. 
the reference height to the electrical component 011 
clearance. 

(a) Sag conditions of line conductors. Minimum verti· 
cal clearances shall be maintained under the followingl 
conductor temperatures and conditions: 

(i) 32°F no wind, with radial thickness of ice specified 
in WAC 296-44-26309(2) for the loading districtl 
concerned. 

(ii) 120° F, no wind. 
(iii) Maximum conductor temperature, for which the 

line is designed to operate, if greater than 120° F, wit hi 
no horizontal displacement. 
· (b) Reference heights arc shown in Table 212-3. 

(c) Electrical component of clearance. 
(i) The clearance computed by the following cquationl 

and listed in Table 212-4 shall be added to the reference 
heights specified in Table 212-3. 

I 
fi, · WC) • a] 

D. 3.28L 500 K 

J.667 

be (fl) I 
where 

V 

ru 

I 
maximum alternating current crest operat
ing voltage to ground or maximum direct I 
current operating voltage to ground in 
kilovolts; 
maximum switching surge factor expressed 
in per-unit peak voltage to ground and de- I 
fined as a switching surge level for circuit 
breakers corresponding to ninety- eight per
cent probability that the maximum switch- I 
ing surge generated per breaker operation 

rTitle 296 WAC-p 9-47] 
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docs not exceed this surge level, or the 
maximum anticipated switching surge level 
generated by other means, whichever is 
greater; 

a • 1. 15, the allowance for three standard 
deviations: 

b = 1.03, the allowa11ce for nonstandard at
mospheric conditions: 

C = 1.2, the margin of safety; 
K = I .15, the configuration factor for con

ductor-to-plane gap. 

(ii ) The value of O shall be increased three percent 
for each one thousand feet in excess of fifteen hundred 
feet above mean sea level. 

(iii) Either t!te clearances shall be increased or the 
electric field, ·or the effects thereof, shall be reduced by 
other means, as required, to limit the current due to 
electrostatic effects to 5.0 milliamperes, rms, if the larg
c~t anticipated truck, vehicle. or equipment under the 
line were shortcircuited to ground. For this determina-
1 ion. the conductors shall be at a f nal unloaded sag at 
120°F. 

(d) '. imit. The clearances derived from (b) and (c) of 
this subsectio!1 shall be not less than the clearances given 
in Tables 2!2- 1 or 212- 2 computed for 98 kilovolts al
ternating current to ground in accordance with subsec
tton (2)(a) or (3)(b) of this section, respectively. 

Table 212-3 Reference Heights 

:'\'a~urc of surface underneath lines 

., Track rails of railroads (except elccmficd railroads u5-
ing overhead trolley conductors) 1 

b S treets, alleys. roads, driveways, .ind parking lots 
~ Spaces and way$ acceuiblc to pedestrians only2 

d Other land, such as cultivated, grazing, forest or or
chard, which is tu vcrscd by vehicles 

c Water areas not suitable for &aitboating or where 
sailboatir.g is prohibited 
Wa1cr areas suitable for sailboating ir.cluding lakes, 
ponds. reacrvo1rs, tidal " ·atc rs. rivers~ streams, and ca
nal~ with unobsiructed surface area 1 

( I ) less than 20 acres 
( 21 20 to 200 acres 
(J) 200 to 2000 :,crcs 
( •) over 2000 acres 

g In public or private la nd and water areas posted for 
ngcing or launching sailboats, the reference height 
shall be five feet g reater than in f. above, for the type 
o( water areas scrv,ccd by the launching site. 

Ft 

22 
14 
9 

14 

14 

18 
26 
J2 
3& 

Sec WAC 296-44-21253(&) for the required horizontal and di
agonal clearances to rail can . 
Spaces and wa ys acc-cssib!c to pedestrians only arc areas where 
~ehic11lar traffic is not normally encountered or not reasonably 
anticipated. 
~or contro lled impoundmen1s. the surface area and correspond
ing cle:irances shall be based upon the design high Witter level. 
F<lT other w:1tcrs. the surface are:i shall be I hat cnclOKd by it~ 
annu~I hith wa ter m:irk, and clearances shall be based on the 
Mrmal flood leVcl. The clcariince over rm:r.1, streams, and ca
n~ls shall be ba:.cd upon 1hc: largest ~urfacc area of a ny one -
r.i,lc-long ,egmcnt wh;ch include\ the crossing. The dearance 
0 1rer .i cana l or· ~imilar watcr '"a} providing aC(;CS.< for ~ ilbuat~ 
to • larger hody of wa ter ~hall hr. \lie same :u th:11 requ11cd for 
the larger bu.Jy of 10<a tcr . 

ffillt 296 WAC' - 11 94111 

Where an over ..,atcr obstruction r~tricts vessel height to less 
than the followin11: 

A reference vcs.~..:I 
height or 

For a , urf.ic c of ft 
--- -
(I) less than 20 acres I(, 

(2) 20 to 200 acres 24 
( 3) 200 to 2000 acres 30 
(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 Jess 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 (c)(i) of this subsection 

(Add three percent for each one thousand feet in excess 
of fifteen hundred feet above mean sea level. Increase 
clearance to limit electrostatic effect.s in accordance with 
(c)(iii) of t ,is subsection.) 

Maximum 
operating 

vollagc 
phase- lo-phase 

(kV) 

242 
362 
sso 

800 

Switchin~ 
surge 
factor 

(per unit) 

4.5 or less 
2.& or less 
1.9 or less 

2.0 
2.2 
2.4 
26 
1.6 
1.8 
2.0 

2.1 or more 

Swi1ching 
surge 
(kV) 

83!.J or less 
839 or less 
t<J9 or lcu 

898 
·9ss 
1079 
1168 
1045 
11 76 
1306 

I J72 or more 

l imited by (d) of this subsection. 

Limi1ed by subsections (I) and (2) of this section. 

Electrical 
component 

of 
clearance 

(ft) 

18 .6 
18.6 
1&.6 
10.8 
12.7 
14.6 
16.7 
13.9 
16.9 
20.1 

2
21.8 

(S1atu1ory Authority: RCW 49.17.04') ant.149.17.0~0. 86-16-007 {Or
der 86-26), S 296-44-21 230, filed 7 /25/86.) 

WAC 296-44-21141 Clearances between wires, 
conductors, and cables carried on difrereqf supporting 
structures. (I) General. 

Crossings should be made on a common supporting 
structure, where practical. In other cases, the! clc:irance 
between any two crossing or adjacent wires, conductors, 
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- 21 241. The minimum clearance 
shall be as illustrated by a. clearance envelope developed 
under WAC 296-44-21241 (l)(b) applied al the posi
tions on or within conductor movement envelopes devel
oped under WAC 296--44 -21 24 l ( I )(a) at which the 
two wires, conductors, or cahlcs would be cleSt.-st to
gether. For purposes ,,f thi'> th:tcrmination." the releva nt 
positions of the win~s. c1lnductors. or cables on vr within 
their respective conductor niovcmc'll envelopes arc those 
which can occur when (a) bt, th ar,· :,imuhancously sub
jected to the same ambient .. ir tcrnp..:raturc a nd wind 

( l'IK!\ Ed I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

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 
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Trees 

SEATTLE CITY LIGHT 
TRANSMISSION ROW PLANT SPECIES LIST 

Abies amabilis (Silver Fir) 
Acer rubrum (Red Maple) 
Acer glabrum {Rocky Mountain Maple) 
Aesculus hippocastanum (Chestnut) 
Acer macrophyllum (Big leaf Maple) 
Abies procera (Noble Fir) 
A1nus rubra (Red Alder) 
Arbutus menziesii (Madrona) 

·Betula papyrifera (Paper Birch) 
Betula spp4 
Fagus sylvatica (European Beech) 
Fraxinus latifolia (Oregon Ash) 
Gleditsia triacanthos {Honey Locust) 
Liriodendron tulipifera (Yellow Poplar, Tulip Tree) 
Populus alba (Silver [White] Poplar) 
Prunus serotina (Black Cherry) 
Prunus emarginata (Bitter Cherry) 
Pinus contorta (Lodgepole Pine) 
Pseudotsuga menzi esi i (Douglas Fir) 
Populus nigra (Lcmbardi Poplar) 
Prunus pennsilvanica (Wild Cherry) 
Populus tremuloides (Quaking Aspen) 
Pinus spp4 {Pine) 
Picea sitchensis (Sitka Spruce) 
Populus trichocarpa (Black Cottonwood) 
Pinus monticola (~estern White Pine) 
Pi cea spp. (Spruce) 
P l a tan us s pp • ( Sy cam or e ) 
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 - tall 
landscape deciduous - tall 
landscape deciduous - short 

Trees/Shrubs (depending on size) 

Acer circinatum .(Vine Maple) 
Crataegus douglasii (Hawthorn) 
Cornus nuttallii {Pacific Dogwood) 
Ilex aquifo lium (English Holly) 
Serbus aucuparia (European Mountain Ash) 
Sambucus racemosa (Red Elderberry) 
Salix spp. {Willow) 



Shrubs 

Amelanchier alnifolia (Service Berry) 
Acer circinatum (Vine Maple) 
Arctostaphyl os uva-ursi (Ki nniki nnik) 
Berberis aquifolium (Oregon Grape) 
Betula glandulosa (Bog Birch) 
Berberis nervosa (long-leaved Oregon Grape) 
Cytisus scoparius (Scotch Broan) 
Corylus cornuta (Hazelnut) 
Crataegus dougl asi i (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 Crabapple) 
Menziesia ferruginea {False Azalea) 
Oemleria cerasifonnis {Indian Plum) 
Oplopanax horridum (Devil's Club) 
PhJsocarpus capitatus (Ninebark) 
Penstemon davidsonii var. menziesii 
Pachistima myrsinites (Mountain Box) 
Prunus spp. (Cherry) 
Ri bes sangui neum (Red F.l oweri ng Currant) 
Rubus discolor (Himilayan Blackberry) 
Rhus spp. (Sumac) 
Rubus laciniatus (Evergreen Blackberry) 
Rhamnus purshiana (Cascara) 
Ribes spp. (Gooseberry) 
Rubus spectabilis (Salmonberry) 
Ru bus parvi fl orus (Thim bl eberry) 
Rubus ursinus (Trailing Blackberry) 
Rosa spp. (Rose) 
Rhododendron spp. (Rhododendron) 
Serbus sitchensis (Mountain Ash) 
Spiraea dougl as ii (Hardhack) 
Spiraea densiflora (Spirea) 
Sambucus racemosa (Red Elderberry) 
Symphoricarpus albus (Snowberry) 
Salix spp. (Willow) 
Vaccinil.lTI membranaceum 
VaccinilJTI oxycoccus {Cranberry) 
Vaccinium parvifolium (Red Huckleberry) 
Vacciniun uliginosum (Bog Blueberry) 
Vaccinium spp. (Unidentified Huckleberry) 
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Sedges/Rushes/Grass/Ferns 

Herbs 

Athyrit.111 felix-femina (Lady Fern) 
Alopecurus spp. (Foxtail Grass)· 
Azolla spp. (Water Fern) 
BlechnlJTI spicant (De~r Fern) 
Pteridil.lJI aquilinum (Bracken Fern) 
Carex aquatilis {Water Sedge) 
Carex obnupta (Slough Sedge) 
Carex spp . (Sedge) 
Oulichilln arundinaceum 
Eriophorum chamissonis (Cottongrass) 
Equisetun spp. (Horsetail) 
Eleocharis spp. (Spi kerush) 
Glyceria spp. (Manna Grass) 
Unknown grass species 
Juncus acuminatus (Tapered Rush) 
Juncus bufonius (Toad Rush) 
Juncus effusus (CCJm1on Rush) 
Juncus ensifolius (Dagger-leaf Rush) 
Juncus oxymeris (Pointed Rush) 
Juncus supiniformis (Spreading Rush) 
Juncus tenuis (Slender Rush) 
Juncus spp. (Rush) 
Lenna minor (Duckweed) 
Luzu1a spp. (Wood Rush) 
Lycopodium clavatum {Clubnoss) 
Marchantia ·sp~. (Liverwort) 
Unknown moss species 
Phalaris arundinacea (Reed Canary Grass) 
Polystichum munitum (Sword Fern) 
Sphagnum spp. (Peat moss) 
Isoetes spp. (Quillwort) 
Ricciocarpus natans (Aquatic Liverwort) 
SparganilJII emursum (Simplestem Bur-reed) 
Scirpus fluviatilis (River Bulrush) 
Sparganiun eurycarpum (Broadfruited Bur-reed) 
Sparganium minimum (Small Bur-reed) 
Scirpus maritimus (Seacoast Bulrush) 
Scirpus microcarpus (Sma11-fruited Bulrush) 
Scirpus validus (Great Bulrush) 
Scirpus spp. (Bulrush) · 

Alisma gramineun (Narrow leaved Water Plantain) 
A1isma 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) 
Conit111 maculatum (Poison Hemlock)· 
Ci rsi un arvense ( ca·nada Thistle) 
Coptis trifolia {Gold thread) 
Clintonia uniflora (Bluebead Lily) 
Digitalis purpurea (Foxglove) 
Drosera rotundifolia (Sundew) 
Distichlis spicata (Salt Grass) 
Epilobillll angustifolium (Fireweed) 
Epilobium spp. (Willow herb) 
Elodea nuttallii (Waterweed) 
Erythronium spp. (Avalanche Lily) 
Fragaria spp. {Wild Strawberry) 
Galium spp. (Bedstraw) 
Geum macrophyllum (Large-leaved Yellow Geum) 
Goodyera oblongifolia (Rattlesnake Plantain) 
Hackelia floribunda (Many-flowered Stickseed) 
Heracleum lanatum (Cow-parsnip) 
Hypericun perforatum (Klamath Weed) 
Hypochaeris radicata (Cats Ear) 
Iris pseudacris (Yellow Iris) 
Lysi chit um ameri cant.m (Skunk Cabbage) 
Linnaea borealis (Twin Flower) 
Lobelia dortmanna (Water Lobelia) 
Lactuca muralis (Wall Lettuce) 
Ludwigia palustris (Water Purslane) 
Lythrun salicaria (Purple Loosestrife) 
Lupinus spp. (Lupine) 
Mentha arvensis (Mint) 
Ma i anthemum dilatatum (Wild Lily of the Valley) 
Mimulus guttatus (Monkey Flower) 
Marah oreganus {Manroot) 
Montropa uniflora {Indian Pipe) 
Menyanthes trifoliata (Bog Bean) 
Myriophyllun spp. {Water Milfoil) 
Nymphaea odorata (White Pond Lily) 
Nuphar polysepalum (Yellow Pond Lily) 
Oenanthe sarmentosa {Water Parsley) 
Pyrola elliptica (White Wintergreen) 
Polygoni.n hydropiper (Marsh Pepper) 
Plantago lanceolata {Plantain) 
Potanogeton natans (Pond weed) 
Potentilla pacifica {Pacific Silverweed) 
Potentil1a palustris (Potentilla) 
Prunella vulgaris (Self-heal) 
Parentucellia viscosa (Yellow Schrophularia)· 
Ranunculus aquatilis {Water Crowfoot) 
Rumex spp. {Dock) 
Ranunculus repens (Creeping Buttercup) 
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Herbs (Continued} 

Solidago canadensis (Goldenrod) 
SolanlJTI dulcamara (Bittersweet N~ghtshade) 
Spiranthes rananzoffiana (Ladies-tresses) 
Salicornia virginica (Pickleweed) 
Sagittaria latifolia (Wapato} 
Silltl suave (Water Parsnip) 
Streptopus spp. (Twisted Stalk} 
Stachys cooleyae (Hedge Nettle} 
Trientalis arctica (Bog Starflower) 
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 {.61nerican Brooklime) 
Veratrum californicun {False Hellebore) 
Veronica scutellata {Marsh Speedwell) 
Viola palustris (Marsh Violet) 
Vallisneria americana (Wild Celery) 
Zostera marina (Eel Grass) 
Zannichellia palustris (Horned Pondweed) 
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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 
Vashington Natural Heritage Program 
Division of Land and Vater Conservation 
Mail Stop EX-13 " 
Olympia, Washington 98504 

Dear Nancy, 

The National Park Service {NPS) bas requested Seattle City Light to 
provide NPS with information on threatened, endangered and sensitive 
plant species that may be present on City Li;ht's transmission line 
rights-of-way within the Skagit Recreation Area. The specific areas 
of interest are the following: 

T36N RllE Sections 1.2,10,11,15,21,22 
T37N RllE Section 36 
T37N R12E Sections 11,12,13,14,15,20,21,22,29,30,31 
T37N RlJE Sections 2,3,4,5,6,7 
T38R RllE 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 he found in these areas. 

If possible, I would also like to request copies of the most current 
Washington State and Federal threatened, endangered and sensitive plant 
species lists. 

If you are in need of any additional information, please contact me at 
684-490S. Please bill us if there are any charges for _the database 
search or materials. Thank you for your time and effort. 

Sincerely. 

OriginaJ Sjgned By 

Judith Baumert, Plant Ecologist 
Rights-of-Vay Planning, Maintenance 

JB.jb 

bee: Hett 
Rutz 
Baumert 
File 
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WASliD'lGTON STATE DEPARTMENT OF I 
Natural Resources 

June 21 • 1988 
BRIAN BOYLE I 

Commissioner of Public Lands 

Jud I th ·saumert 
OLYMPIA, WA 98504 I 

City Light Oepertment 
City of Seattle 
1015 Third Avenue 
Seattle, WA 98104 

SubJec1': City llgh't1s Transmission line Rights-of-Wey Within Ross Leite 
Nat I onal Recreat I on Area 

I've searched the Natural Heritage Cata System for Information on endangered, 
threatened and sensitive plants In your study area. We currently have no rare 
plant records for the transmission lfne rights-of-way. 

You also requested Information on rare plants which could potentfally occur tn 
your study area. I've enclosed lists of the endangered, threatened and· 
sensitive plan-ts whlch have been reported to occur In Whatcom and Skagit 
counties. I've hlghl lghted several of the plants on the Whatcom County 11st 
which were Identified north of your project area. 

I've also enclosed a copy of the most current 11st of Endangered. Threatened 
and SensttJye YoscyJac Picots of Washington. This publ lcatlon Includes 
lnformatlon on F~deral candidate species. There are currently no federally 
listed plant species In Washington. 

The Natural Heritage Data System Is note complete Inventory of Washington's 
natural features. Many areas of the state have never been thoroughly 
surveyed. There may be significant natural features In your study area that 
we don't yet know about. This response should not be regarded as e final 
statement on the natural features of the areas belng considered and doesn't 
ellmlnate the need or responsibility for detailed on-site surveys. 

If you're pfannJng to conduct any rare plant surveys, we'd be very Interested 
ln receiving a copy of your survey report. 

I hope you'll find this Information helpful. 

Sincerely, 

~~?r~ 
Nancy Sprague, Assfstant Data Monager 
Washington Natural Heritage Program 
Division of Land and Water Conservation 
Mall Stop: EX-13 
Olympia, ~A 98504 
(206) 753-2449 

fg 

Enclosures 

Eaual Oooortunitv / Affirmative Action Employer 
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1111111 - ai - - ------Et-.'D.U."GE~EO • 1¥.REA TalEO Atl> S(mtTIVE 
VASCULAR PU.HTS OF WASHINGTCM 

J1ME 1988 

IIIATCOH COllfTY 

- - - -
SCIENTtPlC tw1! co:t10N MANE PROPOSEO 

STATI! STAl\19 
FEDERAL tlISTt!RlC 

AIOSEAIS EUTA 
ASTER SIBIRICUS VAR HERI1Ut 
IOTRYDtlllt W.'C(OU1\lt 
IOT11YCH1Ult ltJWIU 
80T11YCHlll1 11IN&ANEHS! • 
IOTillatl\J:t PI~lU1 
t.\L't1A6A0STIS CRASS1Bltlt19 
C.IIIEX AlRATl VAR EAECTA 
c.tJIEX COt:1JSA 
CAAEX HAOOCHAETA 
c.uttx PAUCIFL~A 

~ CAAEX PAUPERCUU 
CAAEX SAXATillS VAR HA.JOA 
CAREX SCIRPOIOE~ VIII SCIRPOIDEA 
CICUTA 8Ul8IFERA 
DRABA .AlaU 
FRlTILlJ.RlA CIJ1SCHATCENSIS 
GEKTLINA GUUCA 
UHOS'ELU ACAULIS 

. LOIEUA D02lltAI-IU. 

~

11.11 DEtlbROIDl!tlt 
POOIU't l~'NDAl\M 

U Tl~AGONl 
OAntOCARPUS BRACTEOSUS 
POA 6RA'\'ANA 
PUCClH!lLIA .. 'Un(AEHSIS 
IAXIFAA&A OE8ll1S 
S-\XIF:11.GA IHTEGRIFOLU VAR AP!TAU. 

., 

Tlll AGOSERIS 
ARCTIC ASTER 
l.ANCc•LEAVED 6RAP!-F!RN 
tt0ot.,te>RT 
VICT<RIH"S GRAPE-FERN 
ST. JOHii' S 11DCHWORT 
11tICKGLlR1E AEEDGQASS 
ERECT BUCXEHtD SEDGI! 
8RISTLY SEDGE 
UR&l!-A~ SEDGE 
FE~•FLOWEREO SEDG! 
POOR SEDGE 
RUSSET SC:03! 
C»W>UH SlN;LE-SPI1<! SEDGE 
BULB•BEARIKG WATER-HEHLOCK 
GOLDEN DAABA • 
BUCK LILY 
6UUCOUS GEKTIAH 
SCUTHERH r.uD~ORT 
tllTER l08EUA 
TREELIKE CLUBHOSS 
BOS Cluat':OSS 
PYGHY WATER-LILY 
ROSY cr.4L-CLOVER 
GaAY 0 S BLUEGRASS 
ALASKA ALKAlI6RASS 
P'tGttY SAXIFRAGE 
S)WUI SAXIFRAGE 
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SEHSITIY! 
SENSIT1Vl 
SEHSITIVI! 
SENSITIVE 
SENS1T1V! 
THREATENED C 
SENSITlVl 
SENSITIVE 
SEHSITIVE 
SENSIT1VI! 
SENSITIVE 
SENSITIVE 
SEliSITIVE 
SENSITIVE 
SEHSIT1VE 
SENSITIVE 
S!HSITIVE 
SlHSITlVI! 
SlNSITlVE 
SEHS1Ttvl! 
SEHSITlVE 
PGSSIBLY l!XmCT 
SEH!ITIVI! 
SEHSlTIV! 
SENSITIVE 
SEtlSITIVE 
SENSITIVE 
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H 
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1CI!NTt'1C HAN! 

CI.Jt!X CCIIJSA 
CASTILllJA L!VJSECTA ' 

r ERTIHRONI\11 REVOWJUI 
LOBEU4 DDlln'.ANtlA 

DC>~EAED, THREATENED AM> S£t1SIT1Y! , 
VASCUUR PUNTS OF W.SHI~TOH 

JUNE 1988 

SKAGIT COUNTY 

CDttol tW1! 

BRISTLY SED6! 
SOU>EN ltmlAH-PAM8RUSH 
Plt-!C f AWN-LI LY 
WATER LOB!UA 

PROPOSED 
STATE STATUS 

FEDERAL 
STATUS• 

HI~tC 
RECORD• 

SEN5ITIV! ~5}.... <.-:,-'» \JJ...· :. 
EtQA.tuERED C 1...-<...-A • i 1-~~,,.-·... '" 
SEHSlTivt . H ,) ' I 

SENSITIVE..._,-.. C. , ..... ~ / ·,.,•-~ · . • ")~ 
SENSITIVE ....,._\:.,,,~.·-.. J.,-a. • C:-t,..l., /._ ..L\ ~ ~ / W-.• \ 4

~~\
4
"'·~ . 

I LOISUaMU PRCCU1!ENS 
POTAr.OOETtlf DBT\JSIFOUUS 

Co~"r~ P1J:CIN£LW NJTr.AENSIS · ' 
SA>afRASA DEBILIS 
~ c.A...~, . ,(l,~ CA'e..3\U.~ ~i> 

ALPINf AZALEA 
BLUWT-LEAVED POt«INEED 
ALASKA ALKAU&RASS 
PY6'fY S.OCIFRAGE 

SENSITIVE t~~ \ ' '- '1-. 't,. N ..,\ t-,-..:- ~- •-' .._._ 
SENSITIVE ~\J. \J, fl\.,'\\._ • c;..~~•'-..,.-1'!,) / '?-,.1, .s.._,J ~ .. -~.R
SEUSITIVE ' ff 4i:;1,..,....;..,.t;.~~ 

~ I ...o..~~ I L 131~~. '-') C....-r ~ ... ·.·· . ' 

• C • CUGIDAT! ,~ LISTING ON 'nit 1985 fOEAAl REGISTER, f..'OncE Of REVIEN 
• H •~ONLY FRCJn HISTORIC RECmn>S 
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May 9, 1989 

Ren Vanbianchi 
Pansmetrix, In:. 
13020 Northup way, SUite 9 
Bellevue, WA 98005 

SOBJD::I': Skagit Basin Rare Plant &u-vey 

8AIAN BOYLE 
Comm1ss,oner of Public Lands 

OLYMPIA, WA 98504 

I've checked cur files tar infacnaticn at rare plants and high 
quality native plant cxmruniti.es in tbs vicinity of Ress, Dial:>lo, 
and Gorge Lakes. I've enclosed a printcut of the rare plant . : 
recar:ds c::urrently in the Natural Hm:itage Data System far Ress · 
lake National Ps:reaticn Area and Nact.b cascades Natianal.-Park • . ·. -. 
IJ.sts ot the ~, threatened am sensitive plants- ,which . . · , .. , -~ ~ 
have been reported to occur in lrllatcm am Skagit a,unties are 
also enclosed. I've also included infacnat.ial en_ the locations of 
high quality native plant camami.ties in ycur stmy area. · · . : · · 

Please keep in mini that the Natural Heritage Dita system is not a 
canplete inventory of Washin;Jtal's natural features. Many areas 
ot the state have never been tharaJghly surveyed. '!here llBY be 
significant natural features in yazr study area that we dal't yet 
Jcncw ato.rt. 

I hq)e ycu'll tin:! this infaz:matial halptul. in plaming Yt",11:' field 
· surveys. We'd appreciate receivin;J ~ new rare plant intocnaticn 

that ycu collect an:! a C1:1Vf of )'QJr sur,iey 1epcn.tr it p:issi.ble. 

S.i.nc:erely, 

;11~;1 r~--~ 
Nancy Sprague, Assistant Data Jlllr1agc' 
Washin;tcn Natural. Heritage Pl.cg.tam 
Divisia, of I.an:i & water caiservati.al 
Mail stop: EX-13 
Olyq,ia, WA 98504 
(206) 753-2449 

NS:fg 
Diclosures 

Equal Opportunity I Affirmative Action Employer 
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HASHINGTON NATURAL HERITAGE DATA SYSTEH 
SPECIAL PLANT RECORDS FOR ROSS LAKE NATIONAL RECREATic»il AREA 

ANO NORTH CASCADES NATIONAL PARK 
DATA CURRENT AS OF HAY 9• 1989 

PLANT NAHE AND tLtBERi CALAHAGROSTIS CRASSIGLl.t1IS 007 TON-ISHIP, RANGE AND SECTION: T37N Rl3E S17 
Cotl10N NAMEt THICKGLUHE REEDGRASS COllflYI HHATCOH 

SOURCE OF lEADI ZOOEL D & R HASEH 1982 USGS QUAD NAHEI ROSS DAN 7,5 
DATE OF SIGHTING! 1978 , LATITUDE/LONGITUDEI 484l4SN12l0720H 

PRECISIONi LATITUDE/LONGITUDE ACCURATE TO 1/~ HILE RADIUS & CONFIRMED BY N-ltP ASPECTI 
FEDERAL STATUSI CANDIDATE ELEVATlONI 

STATE STATUS! THREATENED VERIFIEDI NO 
GENERAL DESCRIPTION: N4 CORNER OF PYRAMID LAKE H SPIRAEA DOUGLASII, RHODOOENDRON AlBIFLORlJ1. AUIJS 

Sit«JATA. ACER CIRCINAT\lt• ACER QLA&Rllt, SALIX, CAREX SPP, GALiut, SPHAGNlt, 
FONTINALIS ANTIPYRETICA 

PLANT NAHE AND tlJ1BERt CAREX PAUPERCULA 007 Tc»f,GHIP, RANGE AND SECTION! T38N Rl2E SOI 
CCHtON NA.HE I POOR SEDGE counv I HHATCOH 

SOURCE OF LEADI YAtBIANCHI R ANO HAGSTAff S 1986 USGS q.JAD HAMEi HT PROPHET 7,S 
DATE Of SIGHTING! 19860804 LATITUOE/LONGITUDEI 484827Nl211D50H 

PRECISIONI LATIT\JDE/LONGlTUOE ACCURATE TO 1/~ KIL! RADIUS I t.lCONfIRHED BY .... p ASPECTI N 
FEDERAL STAT\JSI ELEVATION! tOOOfT 

STATE STAT\151 SENSITIVE VERIFIEDt YES 
· GENERAL DESCRIPTION I BIG BEAVER VALLEY, APPROX 20 PLANTS IN A COBBLE/GRAVEL FIELD AT THE BASE OF A 

PERMANENT SNOHFIELD ON AN-FACING SLOPE. NEARLY INACCESSIBLE SITE-NO THREATS. 
ASSOC SPPI CAREX SPECTABILIS, ATHVRil.l4 OlSTEHTifOLlUH, ACHILLEA HILLEfOLill1• 

PLANT NAHE AND tuBER: LYCOPOD1ll1 It«MDAT\lt 015 Tc»H;HIP, RANGE AND SECTION: T38N RUE S01 
Cotf10N NAHE: BOG CLUBHOSS COUfl'Y I HHATCOH 

SOURCE OF LEAD• VAN!IANCHI RAND HAGSTAFF S 1986 USGS QUAD NAH£1 HT PROPHET 7,S 
DATE Of SIGHTJNG1 19860804 LATITUOE/LONGITUDEI 484833Nl211040H 

PRECISlotU LATIT\JDE/LONGITUOE ACCURATE TO 1/~ HILE RADIUS & UNCONFIRHED av tt,ltP ASPECTI 
FEDERAL STATUS• ELEVATION• 1880FT 

STATE STAT\JSI SENSITIVE VERIFIED: YES 
GEtEU.L DlSCRIPTIONI BIG BEAVER VALLEY. l LARGE COLONV CA 6 HETfRS JN DIAMETER & SHALL PATCHES SCAT

TERED ELSEHHERE JN A IOG ON THE S SIDE OF THE VALLEY NEAR THE CONFLUENCE OF HAC
HILLAH I BIG BEAVER CR. REHOTE SITE-NO LIKELY THREATS. ASSOC SPPI SPHAGN.11 SP• 

Pl.ANT NAttE AND H..liBERI CAREX HACROCHAETA 001 Tott-,SHIP• RANGE AND SECTION! T3BN Rl2E S26 
Cot'110N HAHEI LARGE-Atfl SEDGE COU'fTVI HHATCOH 

SOURCE Of LEA.DI HAGSTAFF SJ ttSJHOOl OOZ ti OTHER COL,1971) USGS QUAD NAME• HT P~OPHET 7,5 
DATE OF SIGHTING: 197907 lATITUDE/LOHGITUDEI 48455!iN1211320H 

PRECISION! LATITUOE/LONGIT\JDE ACCURATE TO 1/4 HILE RADIUS & CONFIRHED BY tt-ltP ASPECT: 
FEDERAL STATUS: ELEVATION: 

STATE STATUSi SENSITIVE VERIFIED: YES 
GENERAL DESCRIPTION: NORTH-FACING BOULDER-STREt,t,t SLOPE HEAR SEEPAGE BY AlSJ THICKET ASSOCIATED SP 

PHlL,TOGL,EPLl,ERPE.FOLLOH STETATTLE CR TOHAROS AZURE LAkE,AVALANCHE TRACKS 
SIDE Of CR.CALSO STETATTLE CR DRAINAGE BASIN ABOVE D1ABLO,ELEY 3200',N-ASP SL) 

Pl.ANT HAtE AND IU1BERI LYCOPODIUH ItumA1U1 014 
CotHJN NAHEI BOG CLl.eHOSS 

TC>lffiHIP, RANGE AND SECTION: T38N RUE SOS 
tOUffY I HHATCOH 

- - - - - - - - - - - - - -
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- - - - - ~ON .. AL ... AGE ""'SYS.. - - - - -SPECIAL PLANT RECCllDS FOR ROSS LAKE NATIONAL RECREATION AREA 
AND NORTH CASCADES NATIONAL PARK 

DATA CURRENT AS Of HAY 9, 198' 

SOURCE OF LEAD1 VANBIACHI RAND HAGSTAFF S 1916 USGS QUAD NAHEI HI' PROPHET 7.5 
DATE OF SIGHTINGI 19160104 LATITUOE/LON;lTUDEt "8'tallN1Zl0801H 

PRECISION• LATITUOE/LONGITUDE ACCURATE TO 1/4 HILE RADIUS & ll£0NFIRHED IY M-alP ASPECT• 
FEDERAL STlrus: 1 r: EUYATIONI 1610FT 

STATE STATUS: SENSITIVE YERIFIEOI YES 
GENERAL DESCRIPTIONI BIG BEAVER VALLEY. A COLONY APPROX Z.S HETERS IN DIAHETER HAS SEEN IN A BOO JUST 

EAST OF 39 HILE CREEK. ASSOC SPPI SPHASN.lt SP, RHYNCHOSPOSA ALBA, TOFJELDIA 
GLUTINOSA, DROSERA ROllH>IFOLIA, CARE>C SPP. THREATS1 IMH>ATION IF ROSS DAM IS 

PLANT NAtE AND taJHBERI LYCOPODlllt DENDR01D£lJ1006 T~HIP, RANGE AND SECTION! T38N Rl3E S06 
COtt«JH HAMEi TREELIKE CLUBHOSS C~I HHATCOH 

SOURCE Of LEADI VANBIANCHI R ANO HAGSTAFF S 1986 USGS QUAD NAHEI HT PROPHET 7.S 
DATE OF SIGHTING! 19160704 LATITUDE/LONGITUDEI 48483,N1Zl0955H 

PRECISION: LATITUDE/LONGIT\JDE ACCURATE TO 1/4 HILE RADIUS & LltCONFIRHED BY M-alP ASPECTI 
FEDERAL STAllJSI ELEVATI0N1 1880fT 

STATE STATUS: SENSITIVE VERIFIED! YES 
GENERAL DESCRIPTION: BIG BEAVER VALLEY. CA ZO SHOOTS l»fOERNEATH A LARGE OVERHANGING ROCK IN A HATURE 

DOUGLAS-FIR DOHINATED FOREST, THREATSI TRAHPLING-COLONV IS ALONG BIG BEAVER 
VALLEY TRAIL, GROHING SYtFATRICALLY HITH L, COHPLANAT\11, ASSOC SPPt LI~A 

PLANT NAHE AND 1Lt1BER1 CAREX PAUPERCULA 006 TQl,IGHIP, R.AtGI AND SECTION! T31N RlJE so, 
CattHON MAHE I POOR SE D8f COUNTY I HHATCCJH 

SUJRCE OF LUOI VAteIANCHI R AND HAGSTlFF S USGS q.JAD NAME I Pt.tlPKJN HTN 7 .5 
DATE OF SIGHTING• 1,a,oa04 LATITUDE/LONGITUDEI ltl't758N1Zl0645H 

PRECISIONI LATITUDE/LONGITUDE ACCURATE TO 1/4 HILE.RADIUS I l.tlCONFIRHED BY ~p ASPECTI 
FEDERAL STATUSI ELEVATION: 1'40FT 

STATE STATUS: SENSITIVE VERIFIED1 YES 
GENERAL DESCRIPTION: BIi; BEAVER VALLEY, A SINGLE PLANT ON A GRAVEL BAR AT THE CONFLUENCE OF BIG 

BEAVER CREEK & AN utl'UJiED TRIBUTARY ENTERING ON THEN SIDE AT RIVER HILE S.S. 

PLANT NAtte AND ~ERi LYCOPOOit.tt DENDR01DEll1 005 T~IP, RANGE AND SECTIONI TJSN RlJE Sl~ 
CotttON NA.HE & TREELIKE CLUBHOSS COlJIITY I HIIATCOH 

SOURCE OF LEA01 YANBIANCIU R AND HAGSTAFF S 1,8' USGS QUAD NAHEI Pll1PKIN HTH 7,S 
DATE OF SIGHTING: 19860704 LATITUDE/L0flCITUDE1 4l4653Nl2104S5H 

PRECIS10Nt LATITUDE/LONGITUOE ACCURATE TO 1/4 HILE RADIUS I CONFIRMED BY ""8tP ASPECTI 
FEDERAL STATUSI ELEVATION: 1640FT 

STATE STATUS! SENSITIVE VERIFIED: YES 
GENERAL DESCRIPTION: BIG BEAVER VALLEY. APPROXIMATELY 10 SHOOTS UNDERNEATH A LOH SHRUB CANOPY 

CVACCIN1ll1 SPJ IN A FOREST/HETLAND ECOTONE NEAR THE HOUTH OF THE VALLEY, ON THE 
SOUTH SIDE, THREATS: t-ENE AT PRESENH IN.H>ATION IF ROSS DAN HERE EYER RAISED, 

PLANT NAtE AND tUBERt POA GRAY.ANA 00ft 
CCH«lN NAIEI GRAY'S BLUEGRASS 

SOURCE OF LEAD& LESHER R 1981 
DATE OF SIGHTltGI 198008 

Jottt,HIP, RAftEE AHO SECTIONI T40N R12E S03 
COlJIITY I HHATCOH 

USGS QIJAO HAttE: HT SPICKARD 7,5 
LATITUDE/LONGIT\JD£t 485'43N121133!iH 

- - -
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HASHINGTON NATURAL HERITAGE DATA SVSTEH 
SPECIAL PLANT RECORDS FOR ROSS LAKE NATIONAL RECREATION AREA 

AND NORTH CASCADES NATIONAL PARK 
DATA CURRENT AS Of HAV 9, 19a9 

PRECISIONS LATlTUDE/LotCITUDE ACCURATE TO l HILE RADIUS & '-"'CONFIRMED BY tl*tP ASPECT: 
FEDERAL STATUSs ELEYATI0N1 

STATE STATUSs SENSITIVE VERIFIED1 YES 
GENERAL DESCRIPTION: OCCASIONAL IN VEGETATION HATS ON HOOERATELY-$TEEP TALUS SLOPES, S ASP, 7100FT El 

& FELLFIELD HABITAT ON EAST RIH OF SILVER LAKE, 

PLANT HANE AND tl.leER1 SAXIFRAGA DEBILIS 015 T~IP, RANGE AND SECTIONS T40N RlZE so, 
CCHtON NlHE I PYGHY SAXIFRAGE COlM"Y i HHA TCOH 

SOURCE OF LEAOI LESHER, R 1981 USGS QUAD NAHEI KT SPICKARD 7.5 
DATE OF SIGHTINGI 198008 LATIT\.IOE/LONGITUOEI 485900Nl2ll43SH 

PRECISIONI LATITUDE/LONGITUDE ACCURATE TO 1/4 HILE RADIUS & CONFIRHED av tfitlP ASPECTI 
FEDERAL STATUS: ELEVATIONI 

STATE STATUS• SENSITIVE VERIFIED• YES 
GENERAL DESCRIPTlONI INFREQUENT PLT RESTRICTED TO ountASH AREA o, INLET STREAH,SlLVEA LAKE. fOl.tlD IN 

HOIST HOSSY SITES Of GRAVELLY-SILTY SOIL, ASSOC SP• CAREX SPECTABILIS,C PHAEOCEP 
HALA,JU«:US DRUt10NDII.J HERTENSIANJS,POA ALPINA.FESTUCA DVINA BREVIfOLIA,TRISET 

PLANT NA.HE AND N..11BERI CAREM BUXBAU1II 011 Tc»,ffSHIP. RANlitE AND SECTIONS T40N Rl4E Sll SE 
Cotf10N MAHE• 8UXBAU1'S SEDGE COU-.ITYI HHATCOH 

SOURCE o, LEAD I NAAS It & D 1916 I .&l M , USQS ._,AD NA111 I HOZOHlEH KTH 7. S 
DATE Of SIQHJIN!al 19860816 LATITUOE/LCNGITUD£1 "85702H1Zl01S1N 

-

PRECISIONS LATITUDE/LONGITUDE ACCURATE TO 1/4 HILE RADIUS & '-"'CONFIRMED av NiHP ASPECTl 
FEDERAL STATUS, ELEVATION: 3140FT 

STATE STATUS: SENSITIVE VERIFIED& YES 
GENERAL DESCRIPTION: RIDLEY LAKE. ABLtlDANT ON BOGGY LAKESHORE. LAKE IN CONIFEROUS FOREST, ASSOCIATED 

SPECIES: LONICERA I>NOLUCRATA, SPIRAEA DOUGLASilt HENTHA ARVENSIS, EQUISETIM SP. 

- - - - - - - - - - - - - -
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- - - - - - - ll'lm.JIII,. rlMn,E.,111 sEJIMt - - - - - - -VASCULAR PLANTS Of HASHltGTON 
FEBRUARY 198' 

NtATtatt COl.M'Y 

SCIENl'IFIC MAHE COt9tDN NlHE I PR0PDS£D FEDERAL HISTORIC 
STATE STArus sn.rus• RECORD• 

AGOSERIS ELATA TALL AGOSERIS SENSinYE H 
ASTER SIBIRICUS VAR HERITUS ARCTIC ASTER SENSITIVE 
BOTRYCHill1 LANCEOLATl.tt LANCE-LEAVED GRAPE-FERN SENSITIVE H 
BOTRVCHlll'I ltl-MRJA tlOON«)RT SENSITIVE 
BOTRYCHilJ1 Hit-EANENSE YICTORIN'S GRAPE-FERN SENSITIVE H 
BOTRVCHI'-'i Pl~ll.tt ST. JOHN'S HDON«JRT SENSITIVE 
CALAHAGROSTIS CllASSIGL'-'iIS THICKGLll1E REEDGRASS THREATENED C H 
CAREX ATRATA VAR ERECTA ERECT BLACKENED SEDGE SENSITIVE 
CAREi< 81.MSAUHJ:l BUXB~'S SEDGE SENSITIVE 
CARE>< COHOSA BRISTLY SEDGE SENSITIVE 
CARE>< NACROCHAETA LARGE-A~ SEDGE SENSITIVE 
CAREX PAUCIFLORA FEH-FLOHERED SEDGE SENSITIVE H 
CAREX PAlJPERCULA POOR SEDGE SENSITIVE 
CAREX SAXATILIS VAR NAJOR RUSSET SEDGE SENSITIVE H 
CAREX SCIRPDIDEA VAR SCIRPOIDEA CANADIAN Sit-CLE-SPIKE SEDGE SENSITIVE H 
CICUTA BULBIFERA BUL8-BEARING HATER-HEHLOCK SENSITIVE H 
DRABA AUREA GOLDEN DRAB.A SENSITIVE . H 
FRITILLARIA CAHSCHATCENSIS BLACK LILY SENSITIVE 
GENTUNA GLAUCA GLAUCOUS GENTIAN SENSITIVE H 
LINOSELLA ACAULIS SOUTHERN tu>HORT SENSITIVE H 
LDBELIA DORTHlN'U. HATER LDBELIA SENSITIVE H 
LYCOPOIIJlJ1 DENDROIDEll'I TREELIKE CLl.8HOSS SENSITIVE 
LYCOPOD1ll1 Jt.UIDATUtt BOO CLUIHOSS SENSITIVE 
NVHPHAEA TETRAGONA PYGHY HATER-LILY POSSIBLY EXTINCT H 
ORTHOCARPUS BRACTEOSUS ROSY OHL-CLOVER SENSITIVE H 
PDA liRAVANA GRAY 1 S BLUEGRASS SENSITIVE 
PUC:CIHELllA tllTKAENSIS ALASKA ALKALIGRASS SENSITIVE H 
IAXlfRAQA DEBILIS PYGttY SA>ClfRAG! SENSITIVE 
SA>CifRAGA IN1'£GRIFOLIA VAR APETALA SHAHP SAXIFRAGE SENSITIVE " 

• C • CANDIDATE FOR LISTING ON THE 1985 FEDERAL REGISTER, HOTicE·of REYIEH 
• H s ~ ONLY FROH HISTORIC RECORDS 

-
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SCIENTIFIC NAHE 

CAREX CotOSl 
CASTILLEJA LEVlSECTl 
ERYTHRONiltt REVOLUT\JH 
LOBELIA DORllilt-ltl 
LOISELEURIA PROCUl'9ENS 
POTltlOGETON OBTUSIFOLIUS 
PUCCINELLIA l'IITKAENSIS 
SAXIFRAGA DEBILIS 

ENDANGERED, THREATENED AND SENSITIVE 
VASCULAR PLANTS Of HASHlNGTOH 

FEBRUARY UH 

SKAGIT COUfTY 

CottEN NAHE PROPOSED 
STATE STATUS 

BRISTLY SEDGE SENSITIVE 
GOLDEN INDIAN-PAIKrBRUSH ENDANGERED 
PIN< F~-LILY SENSITIVE 
HATER LOBElll SENSITIVE 
ALPINE AZALEA SENSITIVE 
BLUlf-LEAVED PONDHEED SENSITIVE 
ALASKA AUU.LIGRASS SENSITIVE 
PYGHY SAXIFRAGE SENSITIVE 

• C • CANDIDATE FOR LISTING ON THE 1985 FEDERAL REGISTER~ NOTICE Of REYIEH 
• H •~ONLY FRON HISTORIC RECORDS 

FEDERAL HISTORIC 
STATUS• RECORD• 

C 
H 

H 
H 
H 
H 

-------------------



- - - - - - --i~-I~-~E-c3f~~~-- -- - - --REPC~T£D TO OCCUR IN NATIONAL PA~K AREAS 
DATA C~RENT AS OF .n...E lO, 19H 

------------------------------------------------------ HANEAREA=ROSS. LAKE tflA --------------------------------~---------------------

.. 

USGS QUAD NAHE 

PU1PKIH '1TH 7.5 
PU1PK1N '1TH 7.5 
OI.ABLO OA" 7.!!I 
DIABLO DAN 7.5 
PUttFKIN '1TH 7.5 
HOZOHEEH tfTN 7.5 
FUHPKIN '1TH 7.5 
HOZOMEEH '1TH 7.5 
HOZ0:1£EN '1TH 7.5 
HARBLUtOUNT 15 
HT PROFHET 7.5 
Pt.lfPKIH tfTN 7.5 
NIPKIH NTN 7.5 

TOl.'HSHIP, RANGE 
AM> SfCTJON 

T33N Rl3E S09 
T33H RllE S14 
Tl7H RllE SD6 
T37N Rllc S06 
T3&N Rl3E S14 
T40N RUE S35 
T38N RUE S10 
T4QN Al3E S33 
T40N RUE S35 
T3iN RUE S31 
T38N RllE S06 
T38N RUE S09 
l38N RllE 510 

PLAHT.Cot1111MITY NAHE 

VINE tu.PL£ FOREST 
RED ALDER/SAU10NBERRY Cottt:uNITY 
LODGEPOLE PlNE-DOUSL~S FIR FOREST 
LODGEPOLE PINE-DOUGLAS FIR FCaEST 
LODGEPOLE PINE/BEARBEARY CCH:'1UNITY 
DOUSLAS FIR-LODGEPOLE PINE FC~EST 
DOUGLAS FIR-WESTERN HEHLOCK/OilEGOH BOXWOOD C~ITY 
DCU3LAS FIR/VINE tu.PL! Cctlt1Jt1ITY 
DOUGLAS FIR/OCEANSPAAY CotHJHlTY 
WILLOW COMNUNITY 
WESTERN REDCEDAR/VlHE 11.lPLE C0.'1HIJMITY 
MESTERH REDCEDAR/VINE HAPLE CCHttlJHITY 
WESTERN HEHLOCK/OREGOHGRAPE C~ITY 

-

! . 



M.lSHJt,.'GTON tullmAL HERITAGE DATA SYSTEH 
HIGH «.1UALITY NATIVE PU.In Cottt:tMITIES 

REPORTED TO OCCUR IN NATIONAL PARK AREAS 
DATA CURRENT AS OF Jl.tlE 30t 198& 

11 

--------------------------------------------------- NAHEAREA=HDRnt CASCADES NPK ----------------------------------------------------

-

.. - -

US65 qi,JAO MAHE 

HT CHALLENGER 15 
OUBLO OJJt 7 .S 
DU.BLO DI.N 7.5 
HT SHUKSAH 15 
OIABLO DAH 7.5 
DllBlO DJJt 7.5 
DU.Bl0 DIJ1 7 .5 
HT CHALLENGER 15 
CASCADE PASS 7.5 
HT CHALLEN:.ER 15 
DU.8LO DlH 7,5 
DIABLO DAH 7.5 
DUBLO DJJt 7.5 
DIABLO DAN 7.5 
DIABLO DAN 7.5 
DIABLO DAN 7.5 
011.BLO DAN 7 .5 
HT CHALLENGER 15 
HT CHALLEHGER 15 
HT SPICKARD 7. 5 
HT CHALLENGER 15 
HT SHlK..SUI 15 
DIAlllO 111.N 7.5 
HT SHU<SlH 15 
DIAllLO DAN 7.S 
HT SPICKARD 7.5 
HT tHALLEH.iER 15 
HT PROPHET 7 .5 
HT CHALLEt.:GeR 15 
KT CHALLENGER 1S 
HT CHALLENGER 1S 
KT PROPHET 7.5 
HT CHALLENGER 15 
HT PROPHET 7. 5 
HT SHl.l<SAH lS 
HT SHUKSAN 15 
DIABLO DIJf 7.5 
FQ;l8IDDEH PEAJ<. 7.5 
ROSS OlH 7.5 
FORBIDDEN PEAK 7.5 
DilSLO DAN 7.5 
DUBLO DAN 7.5 
HT PROPHET 7. 5 
trr SPICKARD 7 .5 
HT LOGAN 7.5 
CASCADE PASS 7.5 
HT CHALLENGER 15 
HT CHALLEN:.ER 15 
DIABLO O.tJt 7 .5 
HT SPICKARD 7.5 

- -

T0',4NSHIP, RANGE 
At-0 SECTION 

T39N Rl2E S09 
T36H RUE SOit 
T36H Rllf S04 
T38H RlOE S1S 
T38H RlZE 536 
T36H RUE S04 
T36H Rl3E S04 
T39H RUE 516 
T!SH RUE S36 
l'tOH RlOE S25 
T37N Rl2E SOZ 
T36N RllE S04 
T38H Rl2E S26 
T3SN Rl2E S26 
T36N RUE S04 
T38N Rl2E S26 
T37N RUE S20 
139N RUE SlD 
T40N RllE Sl7 
TltON Rl2E S35 
T38H RIDE sol 
T38N RlOE S15 
T36N Rl3E S04 
T38" RlDE 515 
T36H RUE S04 
T40H RlZE S35 
T38H RlDE SOl 
T3&H R12E S02 
naH RlOE SOl 
T39N Rl2E S20 
T4DN RUE S17 
TJaH Rl2E 502 
Tl8H RlOE S01 
Tl!H IU2E S26 
T39H RlOE S30 
T39H RlOE S30 
T36N R l3E S04 
T3:iN Rl4E SOS 
nm Rl3E S16 
HSU-R14! S17 
T36H RllE SD4 
T37H RlZE SD2 
Tl&H Rl2E S19 
T41H Rl2E S34 
T3SN Rl4E S21 
T35H RUE S36 
T39N RUE S10 
T40tl RlOE S25 
T37N RUE S02 
T40H RUE S34 

PUNT C~ITY NAtlE 

PACIFIC SILVER FIR FOREST 
PACIFI~ SILVER FIR FOREST 
PACIFIC SILVER FIR FOREST 
PACJFJC SILVER flR·~ESTERH HEHLOCK FOREST 
PiCIFlC SILVER FIR-~ESTERN HEHLOCK FOREST 
PACIFIC SILVER FIA-WESTERN HEHLOCK/SAU.L COtl't.JNITY 
PACIFIC SILVER FIR-tto~AIH HEHLOCk FOREST 
PACIFIC SILVER FIR·t:OUNTAIH HEHLDCK FOREST 
PACIFIC SILVER FIR-t10llfTAIN HEHLOCIC f~EST 
PACIFIC SILVER FIR-HOltfTAIN HEHLOCK FOREST 
PACIFIC SILVER FIR·HOUHTAIH HEHLOCK FOREST 
PACIFIC SILVER FIA/DEVllSCLlB cott1UNITY 
PACIFIC SILVER FIR/DEVIlSCLUB cot1t1,1,1ITY 
PACIFIC SILVER FIR/WESTERN COOU<:ORT Cllt1n.J.IITY 
PACIFIC SILVER FIA/AU.SKA HUCKLEBERRY COHHUHITY 
PJ.CIFIC SILVER FIR/AU.SKA HUCKLEBERRY Co:111UHITY 
PACIFIC SILVER FIR/816 HUCKLEBERRY COtC1UNITY 
SUBALPIH! FIR FOREST 
VINE ttAPLE FOREST 
VINE ttAPLE FOREST 
VIHE HlPLE FOREST 
BIGLEAF ttAPLE-BU.CK COTTot,&..'000 FOREST 
BIGLEAF H.lPLE-BU.CK COTTcr.,c.rooo F~EST 
8I6LEAf ttAPLE/SAU10NBl;RRY Cot911.1,tlTY 
RED AU>ER f<>;lEST 
RED AU>ER FOREST 
RED AU>ER-8~CK COTTotarooo FOREST 
RED AU>ER/SALNONBERRY COl1:1UtlITY 
RED AUlER/SlU10t:BERRY COHtlJHlTY 
SITICA ALDER FOREST 
SITKA ALDER FOREST 
SITKA ALDER Fo:?EST 
SITKA ALDER FOREST 
SITKA ALDER FOREST 
SITKA ALDER FOREST 
SITI<A ALDER FOREST 
SITI<A ALDER FOREST 
SITI<A ALDER FOREST 
SITI<A ALDER-VINE ttAPLE t~ITY 
SITKA ALDER-VINE HAPLE C0:1H'JNITY 
BEARSER~Y CC~ITY 
8E£RBERRY C0.'1:11.JNITY 
BEAR6ERRY COHtUIIH 
BEAR6ERRY COttfi.JHITY 
BEARBEIUlY COtHJNITY 
WESTERH CASSIOPE-RED t10llfl'AIHHEATHER COtt-a.J.IITl 
~E$TERH CASSIOPE-RED HOUMTAIHHEATHER C~:utlITl 
WESTERN CASSIOPE-RED tlO'.JHTAimEJ.TUER COttUUTY 
WESTERH CJ.SSIOPE-RED t10UtrTAIHHEATltER CO~ltmITY 
W~STERH C.lSSJOPE-REO HOIJtfTAIHHEATHER C0t'l11J11ITY 
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US6S QUAD N.UlE 

FORBIDDEN PEAK 7.5 
ITT CHALLENGER 15 
ITT CHA.LLENGER 15 
DIABLO DAN 7.5 
tfT SPICKARD 7.5 
DIABLO D.ut 7.5 
DU8t0 DAN 7. 5 
CJ.SCADE PASS 7.5 
KT PROPHU 7.5 
HT CHlll.£N6ER 15 
FORBIDDEN PUK 7. 5 
ITT CHALLENGER 15 
HT CHALLENGER 15 
DIA8l0 DAN 7 .5 
FORBIDDEN PEAK 7.5 
HT CHALUHG(R 15 
KT PROPHET 7.5 
KT SPICKARD 7.5 
KT SPICKARD 7.5 
DIA8LO DAN 7 .5 
KT CHALLEHGEA 15 
HT SPICKARD 7.5 
HT SPICKARD 7,5 
OIA8LO DAN 7.5 
ROSS DAN 7.5 
KT PROFHET 7.5 
KT PROPHET 7.5 
DIA8LO DAN 7 ,5 
KT SPICKARD 7.5 
KT SPICKARD 7,S 
KT tHlLLEN&H 15 
NT CHllltHSEA lS 
DIABLO OAN 7,5 
NT SPICKARD 7.5 
DIA8l0 DAN 7 ,5 
DIABLO DAN 7 .5 
HT SHUtSAH 15 
HT SPICKARD 7,5 
tfT PROPHET 7.5 
DIABLO DAN 7.5 
OIA8l0 D.ut 7.5 
KT CHALLENGER 15 
tfT SPICKARD 7.5 
tfT SPICICARD 7.5 
KT CHALLEHG0, 15 
KT SPICKARD 7.5 
OIABLO D~S 
Dll.BLO Dltt 7. 
KT CHALLEt..'GER 1 
KT SPICKARD 7.5 

TO~SHIP, R-U«;£ 
AUD SECTION 

' ',, 

TJ5N R14E Sl9 
T40N RlOE S21 
HON RlOE S2] 
nm R12E S02 
T'lOH Rl2E S04 
Tl6H R13E 504 
T36N R13E S04 
HSN R13E SU 
Tl.SH Rl2E Sl9 
T39H AUE S20 
T'lSN Rl4E S16 
T3iH AUE S10 
T'40N AlOE S25 
nm RUE S02 
T35N Al4E Sl6 
T39H RUE Sl0 
T39t R12E Slt 
T40tl Rl2E S04 
T41N Rl2E Sl4 
T38H Rl2E S26 
T40H RllE S09 
T40N R12E Sl5 
Tl.ON RUE S29 
T33N Rl2E S26 
T3m RllE S16 
T38H R12£ S01 
Tl6H Rl2£ S26 
T39t Rl2E S26 
T40H RUE S0ft 
T41H R 12! 134 
Tlffl RllE S10 
TltDH RlOE S25 
T37H Rl2£ S02 
T41H Rl2E S34 
T36H AlU S04 
T36H Rl3E S04 
Tl9H RlOE $19 
T40H Rl2E S35 
Tl.SH RUE S02 
T3atl RUE S26 
T37H AllE S20 
T40H RUE S05 
T40N Rl2E S35 
T40H AUE S35 
TJSH RlOE SOl 
T4Ctl Rl2E Sl5 
T36H RllE S04 
T38" RU~E S26 
T40N RllE S05 
T40H Rl2E Sl" 

PLAflT COttUUTY twl! 

WESTERN CASSIOPE-RED t10UHTAI~ElTHER cott«.IIITY 
WESTERN ClSSIOPE/LUtTKEA COMMUHITY 
BUCK ALPINE SEDGE CCl:1t1UNITY 
BUCK ALPINE SEDGE tct1tU1ITY 
Bl.ACK ALPINE SEDGE ~ITY 
AUSKA CEDAR FOREST · 
ALASKA CEDAR FOREST 
C1i01..'8ERRY COtHJHlTY 
CQO!..'BERRY Cmt11JHITY • 
SU8ALPIHE URCH CO.~ITY 
SU8ALPIN£ URCH CCHIJNITY 
RED HOUNTAl~ElTHER-BLUEL!AP HUCKLl8ERRY CotltJNITY 
RED HOUNl'Ait11ElTH£R-9LUELE.lF HUCKLEBERRY C~ITY 
RED HOlaffAltltEATHER-BLUELEAF HUCKLEBERRY COtt'llfITY 
RED HOUNrAIMIEATifER-BlUEL!Af HUCKLEBERRY C~ITY 
CREAN mlMTAitflEATifER SHIMIWD 
CREAN tlOUHTAIMIUTHER SHRUSUIG 
CREAH ttoUNTAitllEATHER SHR\.8UND 
MHITEBARK PINE-SUBALPIHE FIA FOREST 
DOUGUS nR=-LooGEPOLE PINE FCREST 
DOUGLAS FIR-WESTERN HEHLOCK FOREST 
DOUGLAS FIR-WESTERN HEHLCCIC/~EGON 90)(NOOO CotHIUTY 
OOUGUS FIR-WESTERN HEHLOCIVOAEGOH BO)(UOOO Cotl1llUTY 
DOUGLAS FIR-MESTERH HEHLOCK/OREGON BO,a.:ooQ COtttlJNITY 
DOUGLAS FIR-MESTEAH HEHLOCK/OREGON IOXWOOO eot:UIITY 
DOUGLAS flR/VIHE tu.PU: C~lTY 
DOUGLAS FIR/SAUL COtHJHITY 
Tltlt18LE8£ARY/FIREMEfO C~lTY 
CASCADE WILUJU/ALPIHE fESCUE CCtffMlTY 
SNOW WILLON/ALPlHE FESCU! C~lTY 
ALPINE SAXIFRAGE-PIPER'S l:0001.USH tot'lll4ITY 
ALPINE SAXIFRA6E-PIPER 1 S WOOORUSH CCtltJNITY 
AlPIHE SAXIFRA6E-PIPER 1 S NOOOAUSH CCHtlJHITY 
ALPillE SAXIfRA6E-PIPER 1 S MOODRUSH co::UllTY 
WESTERN AEDCEDAR-UESTEAH HEHltx:K FOREST , 
UESTERH REDCEDAR-WESTERH HEHLOCK FOREST 
WESTERN REOCEDAR-WfSTERH HEHLCCK FOREST 
WESTERN REDCEOlR-WESTERH HENLOCK F~EST 
WESTERN REDCEDlR-WESTERH HEHLOCK/VlHE HAPlE COt111UNITY 
WESTERN REDCEDAR-NESTERH HEHLOCK/DEVILSCLU8/LAOYFERN COHtlJ,IITY 
WESTERN REDCEDAR-WESTERH HEtlLOCK/DEVIlSCLI.e/UDYFERH COtffMITY 
WESTERN R£DCEDAR/VIH£ tu.Pl! cot1t«JNlTY 
UESTERH REDCEDAR/VlNf tu.PLE Cottt.l-llTY 
WESTERN REOCEDAR/VIHE tu.PL! totl'IJHITY 
UESTERH REDCEOAR/VlNE NAPLE ~ITY 
WESTERN REDCEDAR/SKlll<CABBAGE Cctl«lfITY 
WESTERN REDCEblR/SK~CABBAGE C~ .... ITY 
UESTERH AEDCEOI.R/SK~CA88AGE Cat:'l.lflTY 
WESTERN REOCEDAR/DEVILSCLUB Co:tttlJHITY 
WESTERN REOCEDAR/DEVlLSCLUB CC.'1tlUNlTY 
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MASHIHGTON tuTURAL HERITAGE DATA SYSTEH 
HIGH QUALITY NATIVE PLANT ~ITIES 
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--------------------------------------------------- NANEAREA:NQRJH CASCADES HPK ----------------------------------------------------

USGS Ill.I.AO MAHE 

tfT CHALl.£NGER 1S 
DU8LO DAN 7.5 
DUBLO DAN 7.5 
DUBLO DAN 7.5 
DUBLO DAN 7 .5 
DIABLO DAN 7.5 
D1A8LO DAN 7.S 
DUBLO DAN 7 .5 
DUB LO DAN 7 .5 
KT FROPHET 7.5 
DllBLO DAN 7 .S 
D1A8LO DAN 7.5 
HT PROPH£T 7 .5 
HT SPICKARD 7.5 
HT SHU(SlH 15 
CASCADE PASS 7.5 
tfT CHALLENGER 15 
HT FROPNET 7. 5 
HT CHALLENGER lS 
DUBLO DAN 7 .5 
tff CHAllENGER 15 
OUBLO DAN 7.5 
FORBIDDEN PEAK 7.5 
DIA8LO DAN 7 .5 
tASCI.DE PASS 7.5 
HT CH£LLENG~R 15 
HT CHALLEtcER 15 
DU8LO 01.N 7 .i 
CAICADI rus 7.1 
DUBLO 01.H 7 ,I 
DIAB LO OAN 7, I 

- - - -

T~HIPt RANGE 
AIIJ SECTION 

T4DN RUE S31 
T36H RUE SOit 
TWI R12E S26 
138" RllE Sll 
T36N RllE S04 
T3aN RlU S26 
T36H RllE SOit 
136N RllE S04 
138tl R12E S26 
133H R12E SU 
T36H R13E S04 
T37H Rl3E S20 
T36H Rl2E SOit 
139N R12E S04 
Tl9N RlOE S19 
T3SH RllE S36 
TltOH RlOE S23 
136H Rl2E 511 
T40N RlOE 525 
T37H Rl2E S02 
Tl9H JlllE SlO 
T38tl Rl2E 52#. 
TlSH R14E S!O 
T36H RllE S04 
HSN RUE 536 
T39H RUE S10 
T40N RlOE S25 
TJ7U R12E SOZ 
TlSH RU~ S36 
T37N R12E S02 
Tl&H RlH St6 

PUNT COIHMITY HANE 

WESTERN HEHLOCK FOREST 
WESTERN HEHLOCK FOREST 
WESTERN HEHLOCK/OREGONGRAPE t~ITY 
WESTERN H£HLOCK/DRE60HGRAPE t0t91UHITY 
WESTERN HENLOCK/SALlL Cott1Ut1ITY 
WESTIERN HEHLOCK/SAU L CClttWITY 
WESTERN HENLOOVSAUL COltUIITY 
UESTERtl H£HlOCK/SAUL COttWITY 
NEST£RH HENLOCK/S~lAL Cot91UHITY 
WESTERN HENLOCK/WESTERH COOU.'ORT C0tt1UHI1T 
WESTERN HEHLOOC/Al.ASKA HUCY.LE8ERRY C~ITY 
~ESTE~M HEHLOCK/8IG HUCKLEBERRY C~lTY 
WESTERH HEHLOCK/OVALLEAF HUCKLEBERRY tot1tf.lf11T 
WESTERN HEttlottc:/OVlllEAF HUCKLEBERRY C~TY 
t«)U,(TAIH HEHLOCK FOREST 
tllUITAlN HEt1l0CK•SU3ALPIHE FIR COt1t:LffITY 
HOl.HTAIH HEHLOCK-SU3tlPINE FIR C0t1'1.t1ITY 
HOllffAIH HEHLOCK/RED HOI.R-:TAit-llEATHER-8LUELEAF HUCKLEBERRY t~ITY 
ttolalTAJH HEHLOCK/RED ttoUHTAlt:HEATHER-BLUELEAF HUCKLEBERRY COH:t.llJTY 
ttot.NTA!tt HEttl.OCIVRED HOUfTAlKHEAntER-BLUEUAF HUCKLEBERRY Cotttl4ITY 
ttourrAIN HEHLOCK/REO ~Al~EATHER-BLUELEAf HUCKLEBERRY t~IITY 
~AJH HEHLOCK/CASCADES AZALEA 
HOUfTAIH HEHLOCK/CASCADES AZALEA 
616 HUCl(LEBERRY SHRU3LAND 
BIG HUCKLEBERRY-BLUELEAF tfUCKLEBERRY CDttNUNITY 
816 HUCKLEBERRY-BLUELEAF HUCKLEBERRY C0tl1lf,IITY 
816 HUCKLEBERRY-BUJELEAF HUCKLEBERRY CotttfJHITY 
BIG HUCKL!OERRY-BUJELEAF HUCKL!BERRY C~~ITY 
Sl'TI(A VALfRlAH•AHERICAH FALSE HELLE!OR! tott:WlTY 
SITKA VALERIAH-tN!RICAH FALSE HELLEBORE CQltP..:,.rJTY 
SITKA YALERlAH-1.NfRICAN fALSE HELLEBORE tot,t,JHITY 
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