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SUMMARY

This document 1s a Programmatic En;ironmental Impact Statement to cover the
aquatic vegetation control program in all waters of New York State. The
Department of Enviroamental Conservation, Bureau of Pesticides, has statutory
authority to issue permits and otherwise administer this program in the State of
New York. The aquatic vegetation control permit program provides a rational
basis for the lantroduction of pesticides into the waters of New York State in a
consisteat, eavironmentally sound manner in order to protect the health and

safety of the people using the water, populations of organisms that inhabit or

use the water body, and the enviroument.

The specific regulated activity in the aquatic vegetation control program is:

1. Application of pesticides to control aquatic vegetation in the waters of New

York State.

Specific activities involved in regulating the control program are:

l. Review of applicatiocns from residents and applicators proposing treatment.

2. Issuance of permits specifying rates of application and any necessary
restrictioans.
3. Random monitoring of pesticide applications to insure adherence to permit

requirements and the pesticide laws.



Beneficial Impacts:

1. 1Increase recreational use of New York’ State waters thus stimulating local
economics and/or improving aesthetic appearance of waters.

2. May improve water quality.

3. 1Indirect control of mosquito-borne diseases thru control of aquatic weeds.

4. May cause a temporary increase in harvest of fisheries resource,

Adverse Impacts: -

l. Restrictions of water use.

2. Reduction in food supply and habitat for fish and other aquatic organisms

which could result in lower fish populations.

3. Possible buildup of copper in bottom sediments of ponds.

&, Due to the decay of large amounts of vegetation all at oue time, there is a

temporary increase in the biological oxygen demand (BOD). In extreme

instances, this can result in a sufficient reduction of dissolved oxygen

to be adverse to aquatic life.
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The decay of treated vegetation will add autrients to the water which
in turn, foster the growth of new vegetation. This may result, on a
short-term basis, in a profuse algae bloom, and on a long-term basis,
monotypic stands of fast-growing species which are usually more of a

auisance than mixed vegetation stands.

Reduction in food supplies for aquatic mammals and birds.

Removal of aquatic vegetation used for escape cover and nesting.

-iii-
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[. INTRODUCTION

This statement reviews aquatlc vegetation control in waters of New York State.
The statement endeavors to include all aspects of the program and deals with the
impacts of the pesticides on aquatic vegetation, effects on non-target
organisms, and the economic impact. It is not within the scope of this EIS to
give an indepth discussioan of human toxicity of the individual chemicals. This
aspect is covered by the individual reviews conducted prior to product
registration., These reviews are conducted by the Eavironmental Protection

Agency and New York State regilstration programs.

The department's enforcement program is referenced along with numerous studies
involving aquatic vegetation control. The statement deals with the statewide
program as a whole rather than detailing specific regional programs in an

attempt to provide an overall view of both adverse and beneficial impacts.

The program deals strictly with the control or elimination of aquatic
vegetation. This department is involved either by statute or regulation.
Section 15-0313 of the Environmental Conservation Law authorizes the departmeat
to "adopt and enforce rules and regulations governing the use of chemicals in
water for the control and elimination of aquatic vegetation, for the control or
excermination of undesirable fish, or for the control or extermination of
dquatic insects . . ML) The law also provides for the issﬁance of a

permit and for the limitations on the kinds and quantities of chemicals used,
Part 327 of 6NYCRR contains regulations which implement this gection and are

found as Appeandix 1.



II. DESCRIPTION QF THE ACTION

An aquatic vegetation control permit program is in effect in New York State.
The purpose is to provide the public with regulated control of nuisance aquatic
vegetation so as to assure aquatic vegetatlon coantrol in an environmentally
acceptable manner and assure protection of human water uses where humans may be
exposed to aquatic vegetfation control chemicals.

Overabundant aquatic vegetation is aestheticall; unpleasing to some, may
interfere with effective and proper harvest of the fishery resources, and may
iaterfere with other recreational activities. In addition, weed beds offer a
favorable environment for mosquito production.(A) Mosquito~borne diseases

in general, and malaria and encephalitis in particular, probably offer the most
important examples of indirect relationships between weeds and public health
problems.(l3) A need, therefore, exists for proper aquatic plant

management to insure that the environment and man's interests are mutually

protected.(lz)

An increasing number of complaints concerning excessive growth of aquatic plants
in New York State waters reflects the extent of nutrieant eanrichment of the lake
and pond water called eutrophicacion.(L) Excessive nutrient input could

come from specific sources such as septic tank leachate, farm feed lots, lawn
fertilizers, household detergents, or non-point sources such as sedimentatioa,

nitrate input from rainfall, agricultural fertilizers, or animal and bird

W&SC&S.(3)



Nuisance aquatic vegetation can be divided into two general categories - algae
and rooted aquatics, based on differences in biological structures and

processes.(IZ) The following is a list of algae and rooted aquatic

vegetation: (3)(15)(17)

ALGAE

1. Planktoaic algae
Planktonic algae are minute, free-floating‘plants that color water green or
brown or even dark red. When planktonic algae are overabundant, they are

referred to as a bloom and often make water appear like pea soup. Common

examples are: Anacystis, Anabaena, Oscillataria, and Aphanizomenon.

2. Filamentous algae
Filamentous algae consist of long strands, filaments, or nets of plant
material that often form floating mats. Sometimes this type of algae is
referred to as pond scum. Common examples are: Spirogrya, Cladophora,

Pithophora, and Hydrodictyon.

3. Muskgrass or stonewart algae
Muskgrass or stonewart algae have the appearance of flowering plaats with a
stem and with whorls of leaves or branches. Two common muskgrass or

stonewart algae are: A. Chara spp.; and B. Nitella spp.



ROOTED AQUATIC VEGETATION

Rooted aquatic vegetation is divided lato three groups: submergeat, emergent,

and floating aquatic plants.

1. Submergents

Submergents, aquatic plants which usually aie rooted oa the bottom, have

stems and leaves that seldom appear above ithe water surface. The following

.

is a list of the most commoa submergent plants by common and scientific

name:

COMMON NAME
Bladderwort
Common elodea
Coontail
Fanwort

Horned pondweed
Naiad

Pond weeds
Watercress
Watermil foil
Water buttercup
Water - stargrass

Wild celery

SCLENTIFIC NAME

Utricularia spp.

Elodea canadensis

Ceratoponyvllum demersum

Cabomba careclinilana

Zannichellia palustris

Najas spp.
Potamogeton spp.
Nasturtium spp.

Myriophyllum spp.

Ranunculus spp.

Heteranthera spp.

Vallisneria americana




Emergents

Emergents are aquatic plants with roots in s@il and with stem and leaves
that emerge above the water surface., Plaants generally grow in shallow
waters or margins of the ponds or lakes. The following is a list of these

aquatic plants giving their common and scientiflc names:

COMMON NAME SCIENTIFIC NAME
Arrowhead ~Sagittaria, Spp.
Arrowarum Peltandra, spp.
Bulrush Scirpus, spp.
Burreed - Sparganium spp.
Cattail Typha spp.
Pennywort : . Hvdrocotyle umbellata
Pickerelweed Pontederia cordata
Rush Juncus spp.

Sedge Carex spp.
Spikerush Eleocharis spp.
Water Smartweed Polygonum amphibium




3)

Floaters

Floaters are aquatic plants whose visible parts float and may move about on
the surface. Attached floaters such as waterlily have stems and their roots
are anchored in the bottom mud. Free floaters such as duckweed lack rnot
anchorage. Their roots dangle in the water. The following is a list of

these aquatic plants giving their common names and scieantific names:

COMMON NAME SCIENTIFIC NAME

Duckweed Lemna spp., Wolffia, Spirodola
Lotus Nelumbo lutea

Spatterdock Nuphar luteum

Water chestaut Trapa natans

Water primrose Jussiaea repens

Watershield Brasenia schreberi

White waterlily Nymphaea odorata




AQUATIC VEGETATION APPLICATION PROCEDURES AND REQUIREMENTS

Instructions for the preparacion and submission of an application for a permic
to use chemicals for the control or elimination of aquatic vegetation are

available from the Department of Enviroamental Coanservation.

A complete application for a chemical use permit consists of:
l. A properly completed DEC Form #44-19-5 - Appendix 2., Application for a

.

Permit for the Use of Chemicals for the Control of Aquatic Vegetation,

2. Maps such as the U.S. Geoclogical Survey Quadrangle or lake charts showing

the geographic location of the water or portion to be treated.

3. An expanded scale drawing (on 8 1/2" x 11" paper) showing in detail the
following features of the treatment areas: (if necessary, morz than one
such Arawing may be submitted).

a. outline of areas to be treated,

b. outline of weed bads (if area to be treated is 5 acres 6: less of a
large body of water, show the weed areas within 200 feet of areas to
be treated),

¢, length of shoreline in the treatment area (in feet),

d. width outward from shore (in feet),

e. depth sounding and their location (sufficient to calculate the
volume of water to be treated),

f. 1inlet and outlet streams and structures,

g. unames and locations of riparian and other known users that may be

affected by treatment of this water, and



h. names and locations of public and private water supply intakes,
cattle watering areas, and bathing areas in the vicinity of the

treatment areas and outlet waters.

Map requirements are waived by Regional Permit Administrators For projects

which are identical repeats of a previous year's treatment.

AQUATIC VEGETATION APPLICATION REVIEW:

Upon receipt of a complete aquatic vegetation control permit application, the
regional pesticide 1lnspectors or regional permit admianistrators distribute
copies to the regional fish and wildlife review coordinator, the Albany cffice
Bureau of Pesticides, the Bureau of Environmental Protection, and the New York
State Health Department. All of the above-mentioned bureaus and departments
then review the application. Upon completion of the review, any one or all of
the reviewers can approve or deny the application. 1If the treatment 1is
approved, the region or central office will issue a permit to the applicant. I[f
there is a denial, information justifying the refusal must be sent to the Bureau
of Pesticides in Albany. After review by that office, the region or central
cffice will then notify the applicant of the refusal. This procedure in itself

is a minl enviroomental impact review.



PERMIT PROCEDURES AND REQUIREMENTS

This year (198Q), the department has 1ssued approximately 200 aquatic végetation
control permits. Title 6NYCRR, Part 327, Section 327.1, states "No person,
individual, public or private corporation, political subdivision, government
agency, industry, co-partnership, association, firm, trust or estate, or any
other legal entity whatscever, shall use chemicals for the control or
elimination of aquatic vegetation in any waters of the state without having
applied for and obtained a written permit to dévso from a designated

permit-issuing official, except as specified in subdivision (C)". The permits

issued by the department for this program specify:

1. 1Issuance is based on statements, agreements, and restrictions made or
accepted by the applicant in his application

2. The authorized date of treatment

3. The permissable concentration of chemical, the maximum dosage to be applied
to the treatment area, and the methods of application to be used

4. Any restrictions imposed on the use of waters during and following the
application and the duration of these restrictions

5. Any special restrictions made by the permit-issuing official to implement
the stated intent

6. That the application of chemicals shall be deemed to be in violation of the
provisions of the Eavironmental Conservation Law and of Article 12 of the
Public Health Law, if the applicant fails to comply with the permit terms

7. The applicant is also required to notify the regional pesticide inspector at
least {(7) days prior to the tredtment. This enables the department

enforcement officers to randomly monitor chemical treatments.



EXCEPTLONS:

l. The use of copper sulfate for the purpose of algae control by a duly
constiruted water supply agency ia its supply waters does not require a
permit.

2. Permits are not required for the use of chemicals in ponds or lakes having
no outlet to other waters and which lie wholly within the boundaries of
lands privately owned or leased by the individual making or authorizing such

treatment.

These provisions are part of the permit system and are enforced by the

Department of Environmental Conservation, which is the issuing agent.

PESTICIDE CHEMICAL CONTROL:

Chemical treatment offers a temporary solution to many difficult aquatic
vegertation problems. To be effective, the timing and duration of a coatrol
method should be correlated with the germination period and/or vegetative stage
of the plant. Great care should be exercised when the application of chemical

pesticides is required.

The applicatica of chemicals must be made by a certified pesticide applicator
classified in either the private or commercial aquatic vegetation category. The
department prescribes what chemical pesticides may be applied to the waters
under stipulated conditions. See attached sample labels of pesticides approved

for aquatic use (Appendix 3).

-
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Also find eanclosed departmeat memorandum of dosage rates of hercidides

permissable ia water. These dosage rates may be more restrictive thaan the label

. recommendations (Appendix 4). The method for application of each specific

pesticide can be found on the respective labels,

There are advantages as well as disadvantages to chemical control: (14)

1. Advantages

a.

¥

Longer lasting control than mechanical methods. (See secticn on
alternatives.)

Involves less physical labor and time

Often less expensive than alternative methods

Quickly applied in any water depth

The aquatic vegetation disappears shortly after application

No aquatic vegetation disposal problem

The person applying the pesticides must be a New York State certified
private or commercial applicator in Category S5A& - Aquatic Vegetation.
Private and commercial applicators must demonstrate a practical
knowledge of a wide variety of pests; their identification, life cycles,
control methods, and chemical formulations that do not endanger humans
or the eavironmeant. In addition, New York State law requires all
commercial pesticide applicators be certified to use all pesticides. 1In
order to obtain certification, the commercial applicator must be tested

on these standards of competency:
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1. Label and labeling

2. Safety

3. Environmental effects
4. Pests

5. Pesticides

6. Equipment

7. Application techaiques

.

8. Pertinent state and federal laws and regulations

Additionally, the commercial applicator will be tested on problems and
situations appropriate to his category (in this case Aquatic Vegetation
- 54). (%) rhnis tralning and the certification process creates

an awareness within the applicator such that proper treatment is more

likely.

Disadvantages

a. No guarantee it will work in any situation

b, No long-lasting effect to the next season

¢. There is danger of killing too much weed material at cne time and
producing an oxygen deficiency for fish and other organisms as the weed
mass decays

d. There is a restricted water use period after each application of
chemical. Water use restrictions can be found in 6NYCRR, Part 327,

Sections 327.6 and 327.7

~}12-



e. Pesticides do not solve the problem of fertility in the water. The
nutrients of the dead plants are still 1n the lakes and ponds

f£. Possible build-up of copper in bottom sediments of ponds

g. Reduction in cover for fish and aquatic invertebrates with potential
reduction in biomass of fish available to the angler. Initial angling
success may be enhanced

h. Reduction in food supplies for aquatic mammals and birds

PESTICIDE DEFINITIONS:

l. LDsy is an abbreviation for median lethal dose. The notation indicates
the amount of toxicant that effects a 50% kill of the animal being tested.
It is expressed in weight of the chemical per unit of body weight (mg/kg).
LDgg is used to measure the acute oral and dermal toxicity of a
chemical. The lower the LDgg, -the more polsonous the chemical.

2. LCsp 1s an abbreviation denoting median lethal conceatration. LCsg
is often used to measure the toxicity of a chemical present in air or water.
It 1s often expressed in parts per million or mg/l. The lower the LCsg
value, the more hazardous the chemical.

3. Pescicide categories:
Category L = HIGHLY TOXIC; signal word on the label - DANGER; skull and

cross bones; poison

Category 2 - MODERATELY TOXIC; signal word on the label - WARNING
Category 3 - SLIGHTLY TOXIC; signal word on the label ~ CAUTLON

Category 4 - RELATIVQ}Y NON-TOXIC; signal word on the label ~ none

]



Attached information, ob&ained from the Northeastern Regional Pesticide
Coordinators' Pesticide Information Manual, depicts categories of toxicity
(Appendix 5).

4. RPAR - A regulatory procedure adopted by the U.S. Environmental Protection
Agency. Rebuttable Presumption Against Registration (RPAR) establishes risk
criteria for all pesticides. 1I1f a compound exceeds risk criteria, it is
presumed unsuitable for registration unless presumptions are rebutted.

5. NLE - No lethal effect

6. ECsg — Effect coaceatration to 50% of test organisms,;usually
immobilization

7. LCLo - Lowest recorded lethal concentration

8. MATC -~ Maximum acceptable toxicant concentration safe

9. NTE - No toxic effect (may be same as NLE)

10. TLgy - Tolerance limit of 50% of test organisms, essentially same as an

LCsg, but means survival instead of mortality.

[IL. ENVIRONMENTAL SETTINGS

The environmental setting for this program includes all water bodies of New

York State.
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IV. IMPORTANT ENVIRONMENTAL IMPACTS

A. Economic Impacts:

Good fishing and boating waters and swimming areas is a prime attraction to
residents, tourists, and visitors in New York State. These recreational
accivities bring considefable income into our state. Shoreline waters near
residences, hotels, motels, and cottages can become unsightly and unianviting due

to excessive weed and algae growth,.

To be acceptable to the public and the regulatory authorities, waters must

conform to three general conditions: (10)

1. They must be aesthetically enjoyable, free from floating or suspended
substances, objectionable color, and foul odors. (10)
2. They must contain no substances that are toxic upon ingestioa or irritating
s (10)

to the skin of human beings.

3. They must be reasonably free from pathogenic organisms.(LO)

The above conditions relate to water use for swimming. However, the water
quality conditions for boating, fishing, and general aesthetic enjoymeat may not
be as rigid as those for swimming; nor are they inclusive for other

uses, (10)

New York State receives a sizable income from water-related recrzational

activities. This income source may be reduced where heavy growth of weeds and
-

algae are present. It is difficult to substantiate this reduction without a

comprehensive economic study. However, the total losses due to excessive

—IS..



aquatic vegetation in the United States was estimated at approximately S0
million dollars annually from 1951 to 1960. These losses probably have
increased and will increase each year as the need for recreational waters

becomes critical.(13)

In addition to the economic impacts above, potential copper accumulation in
sediments of ponds and lakes should mandate a comprehensive statewide study.
This study would depend upon the necessary fuads and staffing needed to conduct
this program. At present, the cost of analyzing copper a;d dry solids is $80.23
per sample. If multiple samples are analyzed, the cost is reduced to
approximately $75/sample. Estimated costs of this study would be approximately
$61,125. Please refer to Appendix 8 for a description of this proposed study

and itemized costs.
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B. Human, Fish, and Wildlife Impacts (Plus Other Pertinent Data)

The impacts of aquatic vegetation control chemicals upon humans, fish, and
wildlife may be diverse and in many instances are not well documentad. What is
presented here 1s a scenario of possible impacts based on the data avgiLable and
knowledge of the habitat and food preferences of fish or wildlife that may be
affected. In addition, general notes on human impacts experienced through
ingestion or skin contact of these pesticides are included.

For mammals and man, use of toxicity data for rats and rabbits is thought
to be representative of impacts on mam, due to the similarity of metabolic
functions; however, rats and rabbits may not always be good indicators for the
universe of North American mammals. The mammalian data is not readily
indicative of impacts on birds, thus special avian testing is required. For all
aquatic vegetation control chemicals, except aqualin and the endothalls,
toxicity to mammals 1s generally moderate to low. At recommended usage
concentrations and normal water exposures, there should be no acute toxicity
symptoms, provided label usage restrictions are adhered to (See table 1). Label
restriction or state regulation adherence should also prevent chronic effects,
since the regulations are designed to prevent general exposure to noa-degraded

or active residues of the pesticide used,

For mammals such as muskrats, elimination of aquatic vegetation via use of

pesticides also reduces or eliminates a prime food supply.
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Relative to livestock, pesticide residues may accumulate la the flesh or be
transmitted to the milk of dairy animals, thereby making them unacceptable for
human consumption. Specific U.S. Food and Drug Administration actionablz levels
or temporary tolerance levels are given in Table 2. Residue levels for poultry
and eggs are also included since similac problems could occur. Compliance with
label or New York restrictlons on water usage should prevent excessive residue
accumulation in livestock or dairy products. ©ther effects include tainting the
fiavor of animal flesh by 2,4-D, thus reducing its accept§bility for coansumption

(label note).

The lack of data ou avian species, particularly waterfowl, is quite
evident. Man's desire to reduce aquatic vegetation to facilitate boating or
swimmiang may have a double impact on birds, i.e., exposure to pesticide residues
and reduction in available habitat and food supply. The limited toxicity data
available indicates generally low to moderate toxicity to birds; however, where
data 1s available, it is limited to other than waterfowl. For certain
pesticides, waterfowl have been shown to be much more sensitive than other bird
species, thus it would be prudent for the scieantific community to develop
toxicity data addressing waterfowl specifically. Relative to habitat and food
supply destruction, waterfowl graze on aquatic vegetation and use the vegetation
for nest materials as well as cover. Vegetation removal eliminates the habitat
and food supply, thereby reducing or eliminating waterfowl in the affected area.
It should be noted that in waters with heavy human usage prior to aquatic
vegetation cohtrol, water fowl may aot be present due to the humaa disturbances

already existing.
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Fisheries may be impacted by direct exposure to the pesticide, removal of
habitat, reduction in food supply, and increased susceptibility to angling or
pradacion{ Several of the aquatic vegetatioa control chemicals may be
classified as being of moderate to high toxicity to aquatic life (see specific
chemical characterizations later) and aqualin is considered extremely toxic.
Copper treatmeunts may be of high to extreme toxicity, especially in waters of
low alkalinity. Measures of safety are providgﬁ by a combination of application
at concentratious below toxicity thresholds, rapid dilution in the water column,

and avoidance reactions by aquatic life.

Aquatic vegetatioa provides a major portion of the shelter available to a
variety of fish species and associated food organisms. It may become a limiting
factor in species abundance in a given water body dependent on plant abundance.
Where overabundant, the plant life causes wide fluctuations in dissolved oxygen
supply which may impede reproduction or growth of fish and, fu;ther, may
discourage fishing and other uses. When vegetation is present 1in lnsufflcient

quantity, certain desired fish species may be preseat in low quantities,

While this latter scenario would be considered an ideal by swimmers and
boaters, it 1s not desired by most fisherman. A blend of the two extremes is
most desirable; however, this may indicate a need for lake management, planning,

and implementation, especially where vegetation may be excessive.
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It must be remembered that vegetation provides a major component of the
biological carrying capacity of a lake, thus any reduction in vegetation may
reduce the quantity and quality of fish or other aquatic life inhabiting the
water. Where desirable stands of aquatic vegetation are removed by chemical
control, the aquatic life will experience a loss of shelter which enhances the
- loss of young fish and the invertebrate forage base to predators, causes a shift
in species distribution, increases the competiiion for limited food supplies in
areas where vegetation remains, and may cause a temporary increase in angler
harvest due to limited habitat and food supplies. The end result is a reduction

in the fish population and a loss of recreational opportunity.

The following section provides a brief review of toxicity data and other
pertinent facts for specific aquatic vegetation control chemicals that are
presently being used, or have been used in the receant past, within New York
State. Within each compound's characterization, data on chemical synonyms,
chemical name, chemical usages, New York State aquatic vegetation control usage
recommendation, producers of the product, chemical properties, the precautionary
label work, and affects on humans, fish, and wildlife are presented. The
sections on lmpacts on living resources are often limited by a lack of data;
therefore, definitive statements are not always possible, These sections are
meant to preseat basic data and concerns about the particular chemical

addressed; however, they are not meant to be, and they are not exhaustive

reviews.
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Table 1: Label or New York State restrictions preventing specified water usages after aquatic
vegetation control chemical application.

Usage Restriction and Its Duration

Livestock

Chemical Driakiag Swimming Fishing Irrigatcion Watering
Algimycin PLL-C -- - -~ - -
Aqualin No longer permitted for aquatic vegetation control
Copper Sulfate - 24 hrs, - - 24 hrs,
Cutrine ~-- - -= - -
2,4-D 24 hrs. 24 hrs. 24 hrs. + 24 hrs.
Dalapon No longer permitted for aquatic vegetation control
Dichlobenil No use* - 90 days No use* No use¥*
Diquat l4 days 14 days L4 days l4 days
Endothaltls 7-25 days** 24 hrs. 3 days - 7-25 days**
Fenac No loager used in New York State, but 1s registered for use
Malachite - -- — -— ~~
Silvex No permitted usage at present time
Simaziae 12 moaths - - 12 months 12 moaths

+ Until no phytotoxicity
* No use means do not use chemical where this usage occurs.
** Dependent cn concentration used in waters.
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Table 2: U.S. Food and Drug Administration levels or temporary tolerances for
certain aquatic vegetation control chemical residues in livestock,
dairy products, poultry, and eggs.*

Residue level in ug/g on Fat Basis

Chemical Livestock Milk/Cheese Poultry Eggs
2,6-D 0.2 0.1 0.05 0.05
Dalapon 0.2 0.1 3.0 0.3
Silvex 0.1 0.05 - -
Simazine 0.02 0.02 0.02 .02

* Fish flesh actionable levels exist for 2,4~D and simazine only, i.e. 1.0 and
12.0 ug/g in the edible flesh, respectively. A shellfish actionable level
exists for 2,4-D at 1.0 ug/g. Pending actionable levels exist for dichlobenil
in fish at 5.0 ug/g.
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Synonyms:

Chemical name:

Usages:

NYS Recommendation:

Producer:

Chemical Properties:

AQUALIN
Acroleia, acrylaldehyde
2-propenal
Intermediate for synthetic glycerol, polyurethane and
polyester resins, methiodine and pharmaceuticals;
herbicide; teargas.
Do not use product for aquatic vegetation control
since the product is toxic to fish at concentrations

recommended for aquatic vegetation control.

Shell Chemical Company; however, production has been

discontinued.
Liquid; specific gravity 0.84; f[lammable; volatile;

highly reactive especially with alkaline materials

and strong acids.
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Signal Word:

Human Toxicity:

Mammalian Toxicity:

Avian Toxicity:

Aquatic Toxicity:

Danger

Extremely toxic when administerad orally (lowest
lechal dose reported is 5 mg/kg); toxicity comparable
to the human toxicity of the insecticide

eadrin. (1) Toxic by inhalation; TLV = 0.1 ppm

in air.

High toxicity is characcetistic(L), as outlined
below, Highly lachrymatory; may cause skin burns if

not removed immediately.

Species Administration Effect Concentration
Rat oral LDsg 46 mg/kg
Rat inhalation LCLO(4hrs) 8 ppm

Rat subcutaneous  LDgg 50 mg/kg
Mouse oral LDsg 40 mg/ikg
Rabbit oral LDsg 7 mg/kg

Not known.

Extremely toxic to fish; representative data given

below for freshwater aquatic life occurring in New

York State.
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Species Effect
Brown Trout 24 hr LCsp
24 hr LCsg
Rainbow
Trout Avoidance
Largemouth 24 hr LCgg
bass 96 hr LCsg
Bluegill 24 hr LCsg
24 hr LCyq
96 hr LCSO
Fathead
minnow 24 hr LCsg
48 hr LCgp
Incipient
LCSO
MATC (safe)
Goldfish 24 hr LCsg
Bowfin 24 hr LCsg
Chinook
salmon 24 hr LCgg
Coho
salmon 96 hr LCgq
Iavertebrates:
Daphnia Incipient
magna LCsp
MATC (safe)

No accumulation or persistence data is available.
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Concentration Reference
0.046 mg/1 2
0.065 mg/1 6
0.1 mg/1 3
0.183 mg/1 4
0.16 mg/l 4
0.079 mg/l 2
0.14 mg/ 1 4
0.10 mg/1 4
0.15 mg/1 4
0.115 mg/l 4

0.084 mg/l 7
0.0114 mg/lL 7
2.0 mg/1 5
0.062 mg/l 4
0.08 mg/1 6
0.068 mg/l 8
0.057 mg/l 7
0.0169 mg/l 7



Syuonyms:

Chemical Name:

Usages:

NYS Recommendations:

Producer:

Chemical Properties:

DIQUAT

Aquacide, diquat dibromide, Reglon, Reglone, Reglox,

Weed-trine~D

1,1 ethylene -2-2- bipyridylium ion; or
6,7~dihydrodipyrido [l,2-a: 2', 1'=c] pyradiium ion
(chemical abstracts usage) present in formulations as

the dibromide monohydrate salt.

Coatact herbicide and plant growth regulator.

Use one gallon of product (2 pounds a.i./gal) per
surface acre ualess attached aquatic vegetative growth
is extremely heavy or resistant spacies are to be
controlled, in which event up to 2 galloans per surface

acre may be permitted. Do not apply where waters are

turbid,

Chevron Chemical Company, Ortho Agricultural Chemicals

Division
Solid; completely soluble in water; stable; specific

gravity 1.22 to 1.27; photodegrades readily; non

volatile; only available as aqueous solution.
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Signal Word:

Human Toxicity:

Mammalian Toxicity:

Avian Toxicity:

Caution.

High oral toxicity; lowest lethal oral dose reportad

is 50 mg/kg.(l)

Moderate toxicity as outlined beIOw.(l»g)

Species Administration Effect Concentration
Rat oral LDsg 231 mg/kg
Rat subcutaneous LDsg 20 mg/kg
Mouse oral LDsg 233 mg/kg
Dog oral LDsg 187 mg/kg
Rabbit oral LDs5q 188 mg/kg
Rabbit dermal LDsg 400 mg/kg
Guinea pig oral LDsq 187 mg/kg

No inhalation hazard (except for spray); eye and skin
irritant; may produce cataracts with prolonged

ingestion; poisoning symptoms include general malaise,

diarrhea, vomiting; may produce kidney and liver

damage.

Moderate to low toxicity; oral LDsy for mallards
3-4 months old is 3564 mg/kg;(l7) produces
ataxia, wing drop and shivers, immobility; survivors

have long recovery period.
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Aquatic Toxicity:

Toxicity is quite variable; but it appears that in
general, diquat can be considered moderately ;oxic to
fish and aquatic ilnvertebrates.

Recommended usage concentrations should not produce
lethal conditions for fish. Toxicity data for

freshwater aquatic organisms occurring in New York

State are reported below.

.t

Species Effect Concentration  Reference
Raianbow 96 hr NLE 5.0 mg/1 i8
trout 96 hr LCsg 11.2 mg/1 19
NLE, no
avoidance 10.0 mg/1 3
Brown
trout 96 hr LCsq 20.4 mg/1 20
Chincok 48 hr LCsq 10.0 mg/l 3
salmon 48 hr LCgg 28.5 mg/l 6
Coho
salmon 96 hr LCsg 30.0 mg/1 8
Smallmouth No toxic effect
bass (NTE) 0.5 mg/l 8
96 hr LCsq 2.5 mg/l 8
24 hr LCsg
(Ecy) 2.5 mg/1 8
Largemouth 96 hr NIE
bass (fry) 1.0 mg/1 8
96 hr LCsg 2.1 mg/l 19
Walleye 96 hr LCsy 2.1 mg/l 19
Discussion:

Bimber, et al(22) showed that two-year ald
perch from Chautauqua Lake gave evidence of 2

significant level of respiratory stress when exposed
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to as lirtle as 1 mg/l of diquat Ffor 24 hours or more.
To produce this concentration in a lake or pond would
require 1.4 gallons of diquat per acre foot of water.
The usual limit of one gallon per surface acre
generally assures that concentrations will not exceed
the 0.5 mg/l no toxic effect (NTE) level except prior
to complete mixing, which should be less thaan 24 hours
in all cases. In th;se rare instances where as much
as two gallons per surface acre  ara permiﬁted, the
average depth would have to be only 1.43 ft. in order
to result in a concentration of 1 mg/l after complete
mixing. It is very unlikely that such a shallow body

of water would be encountered; but if it were, only

the lower dosage should be approved.

At the commonly permitted dosage of one gallon per
surface acre, and assuming an average depth of three
feet ia the treatment area, the concentration of
active ingredient (cation) when completely mixed in
the water column would be 0.25 mg/l, or oaly half of
the lowest NTE level noted. It appears that a level
this low would have no direct affect oan fish or

wildlife.

Diquat is not known to bicaccumulate and is usually

non-detectable in water withia 21 days.(SO)
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Synonyms:

Chemlcal Name:

Usages:

NYS Recommendation:

Producer:

Aqua-Kleen, Weed~Rhap, and many others.

2,4-dichlorophenoxyacetic acid (many formulatioas as
salts or esters).

.

Selective herbicide and defoliant.

Official regulations permit the use of "Low-volatile"
esters, salts, and amines of 2,4-D for emergent
vegetation. Dosage 1is limited to four pounds active
ingredient per acre. Special local needs may raquire
use of dosages of 2,4-D up to eight pounds active
ingredient per acre, particularly for control of water
chestaut. The use of pellets for subsurface
application requires special authorization,

Restricted water use for 24 hours after treatment.

Many different producers world-wide. The Dow Chemical

Company is a major producer in the United States.
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Chemical Properties:

Signal Word:

Human Toxicity:

Mammalian Toxicity:

The free acid 1s a white powder, odorless when pure;
ouly slightly soluble in water and petroleum
distillate; soluble in alcohols; stable at its melting
point of l40°C. The acid is not often used by

itsglf, but usually as an amine, a salt, or an ester.
Persistence is generally 1-4 weeks in warm, moist‘

soil. Slight photodecomposition.
Caution

Oral LDgy = 30 mg/kg, considered moderately

toxic; irritant. Waters used for drinking shall not
contain 2,4-D concentrations greater than 0.1 mg/l (10
NYCRR, Part5); whereas, groundwater concentrations of

2,4~D shall not exceed 4.4 ug/l (6NYCRR, Part 703).

Not considered harmful to wild mammals under existing
use dosages. The acute oral LDgy of the various
formulations falls ian the range of 300-1000 mg/kg for
rats, guinea pigs, and rabbits.(9) A diet of

1250 ppm fed to rats for two years had no effect
(higher doses not tested).(9) The range of

acute oral LDsy for mule deer was 400-800 mg/kg of
(17)

body weight.

-31-



Avian Toxicity:

Aquatic Toxicity:

Generally low toxicity to birds with a range of
340-2000 mg/kg as the acute oral LDgg for
mallards, pheasants, coturnix, and

(17)

pigeons.

The various formulations have widely divergent
toxicities to fish. _The dimethylamine salt (DMA-2,
4-D) caused no mortality to yearling coho salmon at a
concentration of 200 mg/l when exposed 144

hours.(s) Certain esters of 2,4-D are toxic to
certain fish species at 1 mgfl;(S) particularly

toxic are the propyleneglycol butyl ether (PGBE)
esters, butoxyethanol (BE) ester, and butyl esters.
The isooctyl ester is reported to be the least toxic
of the ester formulations.(8) Quly the toxicity

of the 2,4-D ester formulations have been considered
here since the ester formulations are those currently
being permitted for aquatic vegetation control in New

York State.

Discussion:

Although new regulations have not been adopted to
standardize their use in New York, it has beea the
regular practice since about 1975 to permit the use of

granular formulations containing various esters of

L4
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2,4-D, primarily for the control of Eurasian
watermilfoil, coontail, and water lillies. These
permits should only be issued for use in marginal
areas of large lakes where there is considerable
untreated water for dissipation and dilution of the
chemical. The 2,4~-D esters should generally not be
permitted for the entire treatment of sheltered bays,
ponds, or lakes since the total amount of'cuemical
once released could theoretically reach lethal

levels in water averaging ll1 Ffeer in depth or less.
The granules sink to the bottom and provide a timed
release of the active ingredient by the dissolution of
the clay in the granules. The chemical is released
over a period of hours to days, depending on the

manufacturer.

Most of these granular formulations are permitted at a
dosage of 100 lbs/surface acre and they contain 20%
acid equivalent of 2,4-D, which resulcs in 29-30%
active ingredient (ester of 2,4-D). If this amount of
chemical were applied as a liquid to water averaging
three feet deep, it would result in a concentration of
3.7 mg/l, which would be lethal to nearly all fish and
aquatic life., However, since thee chemical is released

gradually at the bottom (or lodged in the vegetation),
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it has time to dissipate and be absorbed by plants and
sediments and also to be dispersed by curreats (when
the wind 1is blowing, bottom currents are usually
generated in shallow water)., Thus the concentration
of active ingredient in the water supposedly never
reaches concentrations lethal to fish. There is the
potential that very small fry living in the treated
vegetation may be killed, since fry are more
susceptible to the chemical than are adults and would
be less able to leave the treated area. Also, these
fry are very vulnerable to predaticn once the
vegetation is killed. 2,4-D does not accumulate in
fish.ﬁaO). However, it may persist in water

for up to four weeks. (50)
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Synonyms:
Chemical Name:

Usages:

NYS Recommendation:

COPPER SULFATE

bluestone, blue vitriol, blue copperas, chalcanthite.
Cupric sulfate pentahydrate (C,S04.5H20)

Algicide; pesticide; feed additive; soil additive;

wood preservative; medicine; many industrial

applications.

For algae coutrol use not to exceed 0.3 ppm

CuS045H70 in the upper six feet of depth in ponds

or lakes with over two acres of surface area. Not to
exceed 0.3 ppm CuS045H70 in the total volume of

ponds with two acres or less of surface area. The
above 1s based on waters with average alkalinity of
100 ppm or greater. In softer waters, reduced dosage
will be required. No broadcasting of crystals or snow
is permitted. Must be applied as a liquid or
dissolved by dragging in a bag behind a boat. Repeat
treatments permitted at two-week intervals. Water use

is restricted for 24 hours following treatment.

The water quality standard for copper in raw drinking

water is less than 0.2 mg/l (10 NYCRR, Part 170); in
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Producers:

Chemical Properties:

Signal Word:

Human Toxicity:

groundwater, 1.0 mg/l (6NYCRR, Part 703); and in fresh
surface waters with an alkalinity of 80 mg/l or more,
less than 0.2 mg/l (6NYCRR, Part 701), Fresh surface
waters with alkalinity less than 80 mg/l may have more

stringent limits applied,.

Phelps Dodge Refining Corp.; CP Chemicals Inc.; Citlies

.

Service Co.; Industrial Chemicals Marketing Dept.

blue solid; highly soluble in water; available also in
“suow'" form which speeds the rate of dissolution;
specific gravity 2.284; corrosive to galvanized

coatlng on steel,’
Caution

Fatalities have been reported fcllowing the ingestion
of 10 gm of copper sulfate. Chroaic poisoning does
not occur. The pathologic findings in such deaths
include hemorrhage, gastroenteritls, kidney and liver

damage.(23)
Copper 1s considered an essential element for the

growth of living organisms but only in trace amounts.

When water contalns copper in concentrations high
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Mammalian Toxicity:

enough to be dangerous to humans, it gives it a
disagreeable taste. Doses of from 60 to 100 mg taken
orally cause symptoms of gastroenteritis and nausea.
Many authorities believe that oanly doses ovér L00 mg

of copper are likely to injure humans . (24)

It is generally understood that copper 1is an essential
ingredient in animal nutrition, being an active agent
in the synthesis of hemoglobin in the red blood
corpuscles. Copper deficiencies cause anemia 1n

domestic animdals, so copper sulfate in small

quantities is generally added to the feed.

Rats fed 2-4 mg per day of copper were unaffected,
while doses ;f 6-9 mg per day were harmful. Doses
amounting to over 1 mg/kg of body weight for five days
are injurious to growth. Sheep have exhibited
variable susceptibility to copper. In one test, all
sheep died when fed a quantity of 2 mg/day of copper
although one of the animals survived for 128 days
while the first death occurred at 9 days. In another
test, one sheep was killed in six months by a daily
dose of 0.5 mg copper sulfate while another sheep Qas
not poisoned by one gram per day for four

years.(ZA)
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Avian Toxicity:

Aquatic Toxicity:

The only refereance on avian toxiciCy(za)

stated that 2500 mg/l of copper sulfate in water was
harmful to turkeys although as little as 630 mg/l in
the water sometimes caused the turkeys to stop
drinking it entirely. Bordeau mixture (12.75%
copper), when fed to three~month old mallards and
pheasants at a dose of 2,000 mg/kg of body weight,
caused only mild symptoms for one day after

treatment. (17)

The toxicity of copper sulfate to fish is extremely
variable because there are so manyvdifferent factors
which 1nfluence its toxicity, both physical and
chemical, The actual toxic part of the chemical in
aqueous solution is the bivalent cupric ion (CuZ+).
These cupric ions may be complexed by organic and
inorganic substances in water, thus changing its
toxicity. The alkalipity and pH of the water have a
strong influence on toxicity; when both are high,
insoluble precipitates form which remove cupric ions
from solution. Even when in solution, certaln copper
compouads or complexes produce very few free cupric
ions, which 1s the true toxic component. Factors
which influence toxicity besides the species and age

of the fish include: dissolved oxygen, carbon

-38~



Sgecies

Rainbow trout
Atlantic salmon
Coho salmon
Coho salmon
Chaanel catfish
Channel cat fish
Fathead minnow
Fathead mianow
Bluegill
Bluegill
Bluegill

Golden Shiner

Size
Yearling
3 years
Yearling
Yearling
8.8 gm
5.0 gm
20-69 mm
Adults
35 gm
1-9 gm
0.5 gm

2.5 gm

vdioxide, temperature, amount of organic matter
preseat, hardness, total alkalinity, and pH. ‘Any
water high in alkalinity, pH, and organic substances
will have low cupric ion coacentrations. (37)
Unfortunately, many of the reports on copper toxicity
ignore water characteristics and their effects on
copper complexation., Thus, results are often reported
as the calculated coéber concentration rather than the
actual measured cupric lon conceantration. The

following toxicities have been reported:

Alkalinity Test Cu mg/l Reference
250 48h TLsgq 0.27 (25)

4 96h LCsgq 0.125 (26)
78 72h LCsg 0.19 (27)
74 96h LCsg 0.067 (28)
low 24h TLsg 2.6 (29)
255 Ll4d TLgg 1.2 (37)
90 96h TLsq 0.69 (30)
30 96h TLsg 0.08 (31)
43 96h TLsgq 1.10 (32)
4 96h TLsq 0.74 (33)
255 14d TLgg 2.50 (37)
low 24h TLsgg 0.27 (29)
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Copper also causes morphological and pathological
changes in fish. Gills, livers, and kidneys of
bluegills exposed to copper contained higher levels of
copper than the same organs of control although brain,
spleen, gonads, and muscle tissue were the same as
controls. (32) Studies of the winter flounder

exposed to copper showed gross morphological changes
in the gills; fatcy ;eCamorphosis of the liver, and
necrosis of the kidney.(34) Changes in the

blood have also been recorded. After six days
exposure, the blood of the brown bullhead showed
glucose and hematocrit increases. After 30 days, the

chloride and protein decreased,(35)

Four species of i?vertebraces in the genus Daphnia
were exposed to various concentrations of copper
sulfate in laboratory bicassays. The acute 72 hr

LCsg values ranged from 54.0 to 86.5 ug/l of
copper.(36) The pH of the test water varied

between 8.2 and 9.5, which would have tended to reduce
the cupric ion concentration of the test solutions.
This may account for the variability of results in
different repetitions of the tests at different

seasons of the year.
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Discussion: i

The New York State dosage limit of 0.3 ppm of copper
sulfate in water for algae control is the equivalent
of 0.076 mg/l of elemental copper {(cupric ion). The
toxicity levels for Eish listed under "Aquatic
Toxicity" are the lowest found for each species; all
except coho salmon are higher than the allowed
concentration. It must also be recognized that many
of the tests were done in waters with low alkalinity,
which is not typical of New York waters being treated
for algae control. Our regulation (Section 327.6,
6NYCRR) states that the dosage of 0.3 ppm

CuS04.5H20 1s based on water of average alkalinity

for the state of 100 ppm or over and that in softer

water a reduced dosage may be required.

In waters inhabited by trout or salmon, permission to
use copper sulfate is generally denied or only half
the usual dosage is permitted. In waters where
permitted, the natural alkalinity and pH of the waters
reduces the amount of soluble copper very rapidly.
Richey and Roseboom(37) showed that in water

of high alkalinity and high pH the amount of soluble
copper in the test water ranged from 14 to 25 percent

of the total copper added as copper sulfate,
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The greatest reduction in soluble copper occurred at
the highest dosages so the alkaline waters have a
natural detoxification mechanism that reduces copper

toxlcity quite rapidly.

Nearly all of the copper added to lakes or ponds eands
up in the bottom sediments. When waters are treated
repeatedly over a long period of years, the
accumulation of copper in these sediments can reach
levels thét are toxic to benthic organisms as well as
to rooted plants. This could be due to a lower pH in
the sediment than in the water, which would tend to
increase solubility and release cupric ions. The
acidification of lakes by acid raia could promote the
release of some of the stored copper ia bottom
sediments. It may be advisable to require chemical
analysis of both waters and sediments before the
issuance of permits to use copper su;fate. Such a
requirement would probably discourage some users from
getting a permit and could lead to an increase in

illegal treatments.

For copper, an application factor of 0.l is
appropriate for determining the maximum acceptable
toxicant concentration (MATC) from the LCgg of the

most sensitive species. In this case, the
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invertebrate (Daphnia) is the most sensitive of the
ones tested in alkaline waters with a minimum acute 72
hour LCgy of 54 ug/l. Since Daphnia and many

other species of invertebrates occur in nearly all
waters and coustitute an important segment of the
aquatic food chain which should be protected, it is
reasonable to use this organism as the one for
establishment of the.gATC. Using an application
factor of 0.1, the MATC would be 5.4 ug/l compared to
75 ug/l currently being permitted. Populations of
Daphnia may begin recovery within ten days, Buc the
impact of reduced food supply upon certain fishes is
undetermined. It appears from this analysis that the
continued issuance of permits for the use of copper
sul fate for algae control must be seriously

questioned.

Other chemicals containing copper which are registered
for use in New York (Cutrine Plus, Mariner M) have
been permitted in the past at the same rate of dosage
as has been permitted when using copper sulfate since
the cupric ion is the same toxic ingradieant, IF
copper sulfate should be discontinued, these other
copper compounds would also need to be critically

reviewed.
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There is attached a copy of a copper staadard
recommendation which was prepared and submitted for
coasideration in the 1979 hearings on new water
quality standards. The recommendation in that review

is very similar to this one (Appendix 7).
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Synonyms:

Chemical Name:

Usage:

NYS Recommendatioa:

Producer:

Chemical Properties:

Signal Word:

Human Toxicity:

Mammalian® Toxicity:

Avian Toxicity:

Aquatic Toxicity:

ALGIMYCIN PLL~C

None

Citrate and gluconate chelates of copper

Algicide

In waters with no outlet use in accordance with label

directions and restrictions. Elsewhere, apply for a

New York State permit. Dosage up to .075 ppm copper

may be permitted.

Great Lakes Biochemical Company, Inc.

The chelated form of copper promotes solubility of

copper over a wide range of pH and hardness,

Caution

Toxicity is expected to be similar to that for

metallic copper,

See Appendix 7

No data available

See Appendix 7
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Synonyms:

Chemical Name:

Usage:

NYS Recommendation:

Producer:

Chemical Properties:

Signal Word:

Human Toxicity:

Mammalian Toxicity:

DICHLOBENIL
Casoran; Fydulan; Fydulex; Cyclanit
2,6~dichlorobenzonitrile
Herbicide and plant growth inhibitor
Use according to label instructions and limitations in
waters with no outlet. However, dichlobenil is rarely
requested in New York State for an aquatilc vegetation
control permit.

Thompson-Hayward Chemical Company

White solid; soluble in water to 25 ppm; soluble in

most organlc solvents,
Caution
Not known.

Generally considered of low toxicity with oral

LDsy values to rats, mice, and guinea pigs of

2710, 2056, and 681 mg/kg, respeccively.(l)

Chronic toxicity was displayed at coacentrations above

20 ppm in rats.(9)


http:respectively.Cl

Avian Toxicity: Low to moderate toxicity is characteristic with oral
LDgg values to mallards and pheasants of \ 2000
and 1189 mg/kg, respectively. Birds displayed ataxia,
fluffed feathers, and necks pulled at levels as low as
500 mg/kg. At higher doses, birds tended to stand in
place with eyes closed. Mortality normally occurred

10-16 days after single oral administration.

(17}

Aquatic Toxicity: The data available for fish is very limited and
indicated moderate toxicity. Bluegill, pumkinseed,
and largemouth bass all displayed LCsy values in
the 10-20 ppm range.(g) Aquatic invertebrates
have shown similar sensitivity with 48-hour LCgg
values ranging from 7.8 and 10 mg/l for Cypridopsis

vidua and Daphnia magna to 34 mg/l for Asellus

brevicauda, a typically resistant species.(38)
Dichlobenil has caused loss of pigmentation

in corixid bugs at normal aquatic use
coacentrations.(39) Dichlobeail accumulates

in fish flesh to a concentration 55 times that in

(40) Residues in water and sediment

water,
reportedly persist at least 64 days.(50>
There is a label precaution against consumption of

fish from treated water for 90 days after use.
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Synonyms:

Chemical Name:

Usages:

NYS Recommendation:

Producer:

Chemical Properties:

Signal Word:

ENDOTHALL

Aquathol; Hydout; Hydrothal-47; Hydrothal-191;
Des-1-Cate; Accelerate; Ripenthal; Tri-Eandothal;

Aquathol K; Herbicide 273.

7-oxabicycle {2.2.1) heptane-2,3-dicarboxylic acid;

normally the sodium, potassium, or amine salts are

used for aquatic vegetation control.
Herbicide; defoliant; dessicant.

Use according to label instructions and restrictions
in waters with no outlet, Use of the alkylamine
derivatives of endothall 1is discouraged due to its
high toxicity to aquatic life. State permit 1is

required in waters having an outler.
Pennwalt Corporation
White crystalline solid; odorless; demnsity 1.431;

stable in acids; does not photodegrade; soluble in

water and methancl.

Danger
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Human Toxicity:

Mammalian Toxicity:

Avian Toxicity:

Aquatic Toxiclity:

Endothal and its salts are highly toxic to man; the
lowest lethal dose reported is 5 mg/kg of the disodium
sale. (1) Ingestion may cause vomiting and

diarrhea. The chemical may be very irritating to

skin, eyes, and mucous membranes. (9)

Toxicity varies based on the salt or parent compound

-"

used. Acute toxicity data (presented below) indicates

high toxicity.

Chemical Concentration
Form Organism Exposure Effect (mg/kg)
Acid rat oral LDgg 38
Amine salt rat oral LDgg 206
Disodium
salt rat oral LDgg St
rat skin LDsg 750
rabbit .skin LDsqg 100
guinea
pig oral LDsg 250

Not known.

The two amine salts (see Table 3) of endothall are
highly toxic to aquatic animal life; whereas, sodium
and potassium salts are of moderate to low toxicity.
For this reason, the amine saltg should be avoided
where fish are present or are an important resource of

the water to be treated. Eondothall alsc appears to be
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somewhat more toxic in hard water than in soft waters,
but the tendency is not comsistent. Endothall does
not accumulate 1a fish Elesh.(ao} However,

the chemical may persist in the water for 2.5 to 36
days, depending on environmental conditions in the -

particular water body.(as)

-50~



Table 3:

Endothall
Formulation

Dipotassium salt

Disodium salt

SEecies

Rainbow
Trout

Bluegill

Gammarus
lacustris

Bluegill

Largemouth
Bass

Smallmouth
Bass

Channel
Catfish

Brown bullhead
Black bullhead

Fathead
minnow

Bluntnose
minnow

Toxicity of endothalls to fish and other agq

uatic life

Concentration
Effect (ug/l) Reference
No
Avoildance 10 3
96 hr LCsq, 140 44
soft water
96 hr LCsq,
hard water 102 44
96 hr LCsg 100 43
96 hr LCSO 125-150 45
96 hr LCsy 280 46
12 day no toxic
effect 25 10

72 hr no toxic

effect 50 47
72 hr no toxic

effect 10 47
96 hr LCs 200 13
96 hr LCsg 120-125 45
12 day no toxic

effect 10-25 10
72 hr ne toxic

effect 100 47
96 hr LCgg 170~175 45
96 hr LCsp 180-~185 45
96 hr LCsp,
soft water 320 13
96 hr LCsq,
hard water 610 13
96 hr LCsp 105 45
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Table 3 = Endothall continued

Endothall

Formulation

Mono (N,N~dimethyl-
alkylamine) salct

Di (N,N-dimethyl-
alkylamine) salt

SEecies

Lake
Chubsucker

Redfin shinper
Red shiner
Rainbow trout
Bluegill

Bluegill

Gammarus
lacustris

Gammarus
fasciatus

Bluegill

Gammarus’
fascilatus

Gammarus

fasciatus

Bluegill

Largemouth
Bass

Channel
Catfish -

Effect

12 day no
toxic effect

96 hr LCs9
96 hr LCsq
48 hr LCsxp
48 hr LCsg
48 hr LCsq,
soft water

48 hr LCsq,
hard water

96 hr LCgg

96 hr LCsq
48 hr LCSO;
soft water

48 hr LCsp,
hard water

96 hr LCsq

96 hr LCsg

48 hr LCsg
72 hr no toxic
effect

72 hr no toxic
effect

72 hr no toxic
effect
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Concentration

(ug/1) Reference
25 10
105 45
95 45
1.5 12
0.8 11
1.18 44
0.96 44
0.5 43
0.48 38
0.70 44
0.83 44
0.51 38
0.48 38
0.3 11
0.75 47
0,075 47
0.2 47



Synonyms:

Chemical Name:

Usages:

NYS Recommendation:

Producer:

Chemical PrOperties:

Signal Word:

Human Toxicity:

Mammalian Toxicity:

FENAC
fenavar; fenamine; tri-fene; chlorFfenac; TCPA
(2,3,6-trichlorophenyl) acetic acid
Herbicide
Use according to label recommendations in waters with
no outlet or apply for permit if there 1s an outlet.
Use of fenac for aquatic vegetation control 1s not

known 1n New York State.

Union Carbide Agricultural Products, Co., Inc.; Amchem

Products Inc.

White crystalline powder; odorless; nearly insoluble

in water
Caution
Not Known

Low toxicity to rats with oral dose producing an

LDsy of 1780 mg/kg. (%)
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Avian Toxicity: Not known.

Aquatic Toxicity: Only one toxicity value was found for Fish, i.e.
bluegill with a 48 hour LCg5g of 19.0
mg!l.(BS) Toxicity values for aquatic

invertebrates are more common.

Sgecies Effect Concentration Refereance

DaEhnia
pulex 48 hr ECgq 4.5 mg/1 LS

Gammarus
lacustris 96 hr LCgg 12.0 mg/1 43

Pteronarczs
californica 96 hr LCsg 55-60 mg/l 16

Simocephalus
serrulatus 48 hr ECsg 6.6 mg/l 15

Accumulation in fish flesh and persistence in water

are not known. Persistence in solls is 1 to 2

years.(g)
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Synonyms:

Chemical Name:

Usages:

NYS Recommendation:

Producer:

Chemical Properties:

Signal Word:

Human Toxiclty:

MALACHITE

basic copper carbonate; cupric carbonate

copper carbonate hydroxide

Algicide; fungicide; feed additive For ruminants;

.t

pyrotechnics; pigment for paints and varaishes.
Not recommended because of the excessive deposition of
copper into bottom sediments at recommended treatment

rates,

Cities Service Company, Industrial Chemicals Division

Green to blue amorphous powder or dark green

monocyclic crystals; practically insoluble in water,

soluble in dilute acids and ammonia;

Warning

No data was found for malachite specifically.

Toxicity is expected to be similar to that for

metallic copper. Malachite is moderately irritating

upon skin contact.
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Mammalian Toxicity: Oral LDsg for the rabbit is 159 mg/kg(l)

while 420 mg/kg is the LDgsqg for goats.(&a)

Avian Toxicity: Low acute toxicity to birds is displayed with oral
LDLo values for mallards and pigeons being 900 and
1000 mg/kg, respectively,

Aquatic Toxicity: Toxicity is expected to be similar to that of ionic
copper. See copper sulfare andvAppendix 7 for fucrther

discussion of copper toxicity.
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Synonyms:

Chemical Name:

Usages:

NYS Recommendatiocn:

Producer:

Chemical Properties:

Signal Word:

SILVEX
2,4,5-TP;, Aqua-Vex; fenoprop; Kuron; weed one
2-(2,4,5-trichlorophenoxy) propionic acid
Herbicide and plant growth regulators
No permitted usage. Silvex usage was permitted
through 1978 and until EPA rescinded all permitted
aquatic uses during RPAR proceedings. The EPA
emergency suspension order was issued February 28,

1979.

Dow Chemical Company; Thompson~Hayward Chemical

Company; Amchem Products. Inc,
White solid; soluble in water to 140 ppm; low

volatility; density 1.640.

Caution
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Human Toxicity:

Mammalian Toxlcity:

Avian Toxicity:

Lowest oral lethal dose is reported as 500

mg/kg.(l) Silvex containiang the TCDD impurity

was teratogenlc. However, carcinogenicity and
mutagenicity were not displayed. Drinking water
interim standard for silvex in finished water is 0.0l

l_(Al)

mg/ Surface waters used for driaking

shall aot contain silvex in coacentrations greater
than 0.01 mg/l (LONYCRR, Part 5) while groundwaters

shall not contain silvex at concentrations greater

than 0.26 ug/l (6NYCRR, Part 703).

Oral LDgy values for the rat is 650 mg/kg which

indicates low toxicity.

Low toxicity to mallard young with LDgg of 3\ 2000
mg/kg. Poisoned birds displayed ataxia, wings crossed
high over back, tail pointed abnormally high or low,
walking highhon toes, minor tremors. Symptoms
produced at concentrations as low as 500 mg/kg and

persisted as long as four days.(l7)
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Aquatic Toxicity:

Limited toxicity data indicates silvex toxicity varies
with the ester used and species tested., Typical
toxicity data are found below. (38)

Concentration of Ester

mg/1
Species Effect BE* PGBE™*

Bluegill 48 hr LCsg 70 0.90

-

Daphnia
magna 48 hr LCsg 2.1 0.

—
<

Gammarus
fasciatus 48 hr LCgg 0.74 2.6

Gammarus
fasciatus 96 hr ECsg 0.25 0.84

Asellus

brevicaudus 48 hr LCs 40 2.2

Orconectes
nalis 48 hr LCsgp 60 100

*BE = butoxy ethanol ester
PGBE = propylene glycol butyl ether ester

Predicted biocaccumulation rates based on water
solubility and octanol - water partition coefficients
range from 38 to 170, respeccively.(éz)

Silvex is known to persist in water for up to five

months.(SO)
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Synonyms:

Chemical Name:

Usages:

NYS Recommendation:

Producer:

Chemical Properties:

Signal Word:

Human Toxicity:

-

SIMAZINE

Aquazine; G-27692; Gesatop; Primatol S; Princep;

Simanex; Geigy 27,692; Herbex
2-chloro-4,6-bis(ethylamino)-s~triazine
Selective herbicide

Use only in impoundments with no outlet and wholly
owned by the applicant. Do not use treated water for
human consumption or for irrigation, crop spraying, or

for livestock watering within 12 months of treatment.

CIBA-Geigy Corporation, Agricultural Chemical

Division

White crystals; solubility in water is 3.5 mg/l at
20°C; soluble in chloroform to 900 mg/l;

photodecomposition slight in field conditions.
Caution

Estimated lowest lethal dose 1s 500 mg/kg.(l)
Contact with skin produces little, 1f any, irritation.
Groundwaters shall not contain simazine coaceatrations

greater than 75.25 ug/l (6NYCRR, Part 703).
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http:mg/kg.Cl

Mammalian Toxicity:

Avian Toxicity:

Aquatic Toxicity:

Very low acute toxicity toe rats, mice, and rabbits

with oral LDgg values of 5000 Lo, 5000

(41)

mg/kg. No chronic effects when rats fed

100 ppm for two years.

Very low acute toxicity with LDgg Valuesy 5000

mg/kg for chickens and pigeons.(AL)

Limited data available provide a mixed picture of

toxicity. Bluegill, Gammarsus fasciatus, Asellus

brevicaudus, Orconectes nals, and Palaemonetes

kadiakensis all showed 48 hour LCgg Vvalues greater

than 100 mg/l. However, Gammarus lacustris had a 96

hour LCs5g value of 13.0 mg/l(43) and

Daphnia magna and Cypridopsis vidua had a 48 hour

LC5g values of 1.0 and 3.2 mg/l, respectively.
Simazine does not accumulate in fish flesh (BCF = 1;
42). However, residues in fish flesh persist for long
periods of time.(41) Residues of simazine

(applied at recommended concentratioms) have been
shown to be present in water and 1lnvertebrates over
one year after application to small ponds.(as)

The use of simazine for aquatic vegetation control is

discouraged.

_61_



V. UNAVOIDABLE ADVERSE IMPACTS

The use of certain chemicals at prescribed dosages will cause temporary

curtailment of certain usages of treated water. The restricted usages and

recommended durations of restriction Ffor each chemical are listed below.

l. Restrictions on water usage for specific chemicals Follow:

A,

Copper Sulfate:

"Bathing and livestock watering shall be prohibited for at least 24

hours following a treatment."

Diquat:
"Ireated waters shall not be used for irrigation, bathing, fishing, or

by man or animals for drinking or food processing for a period of l&

days after treatment."

Low~Volatile Esters, Salts, and Amines of 2,4-D:

"Use of waters for irrigation shall be prohibited for a period
sufficient to permit the decay of the phytotoxicity. The treated waters
and those waters affected by the treatment shall not be used for other

purposes during the treatment and for at least 24 hours thereafter."

These restrictions caa be fouand ia N.Y.S. Regulations 6NYCRR, Part 327,

Section 327.6 (Appendix 1).
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D. Aquazine:
Use only ian ponds or lakes which will have little or no outflow after
treatment., Water from treated ponds may not be used for irrvigatiocn or
spraying of agricultural crops, lawns, or ornamental plantings or for
watering cattle, goats, hogs, horses, poultry, or sheep, or for human
coasumption until 12 months following treatment. Treated ponds may be
Qéed for swimming and fish taken from the treated ponds may be used for

(9)

human consumption.

For all other aquatic pesticides involved, please check the respective

labels for water restrictions {Appendix 3),

Reduction in food supply and habitat for fish and other aquatic organisms

which could result in lower fish populations.

Possible build-~up of copper in the bottom sediments of lakes and pounds

through repeated use (Apendix 6).

Due to the decay of large amounts of vegetation all at one time, there is a
temporary increase in the biological oxygen demand (BOD). In extreme
instances, this can result in reduction of dissolved oxygean sufficient to be

adverse to aquatic life.
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VI.

The decay of treated vegetation will add nutrients to the water which may,
ia tura, foster the growth of new vegetation. This may result in a profuse
algae bloom on a short~term basis and, on a loag~term basls, monotypic
stands of fast-growing specles which are. usually more of a nuisance than

mixed vegetation stands.

Reduction in food supplies for aquatie mamggls and birds.

Removal of aquatic vegetation used for eséape cover a;d nesting.

Removal of the protective cover used by small fish exposes them to incraased

predation and constitutes a loss of suitable "nursery" habitat.

ALTERNATIVES TO THE PROPOSED ACTION

No vegetation coatrol at all, which may result in economic loss to the

state, This may also reduce water qualty, hinder desired human usages, and

may preseat health hazards.

No Regulatory Control -~ Accidental Misuse. The no-permit alternative which

would abolish the present system and provide no control over the elimination
of aquatic vegetation 1s not possible under the Enviroanmental Conservation
Law. Article 15-0313 authorizes and mandates the departmeant "to adopt and
enforce rules and regulatioans governing the use of chemicals in water for

the control and elimination of aquatic vegetation',
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Mechanical harvesting (no aquatic permit required, but a freshwater wetlands

permit could be required) which involves the cutting and removal of aquatic

weeds by mechanical means.

Mechanical harvesting, moreover, adds no foreign substances to the water.

It gives the option of utilizing the harvested plant material for
nutritional or other purposes., While the quantity of nutrients removed from
the water may be relatively small as compa;;d to supply, it is at least a

positive step and would become relatively more significant a anutrient inflow

as decreased through improved watershed management.

Further, the removal of plant material after cutting eliminates the danger
of oxygen depletion in the water, 'which may occur during plant
decomposition.(l) It was demonstrated that large quantities of plant
material may be utilized by spreading on agricultural land or lawn. They
also indicated that chopped vegetation was good for mulching, compost, and
soll conditioning with a fertilizer value slightly better than cow

mdanure. (22)

Harvesting of rooted aquatic vegetation also has its drawbacks:
a. High cost of equipment, maintenance, and repair
b. Harvesting machines cannot be used in extremely shallow water

¢. Launch areas must be avallable
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4.

d. Harvesting could aid the spread of plant problems since cut plants may
drift to unaffected areas and take root

e. Short-term control, raquiring several cuttings per season to keep
vegetation at an acceptable level (4'~6' below the water surface)

£. Removal and disposition of the plant fragments is bulky, thus trucking
and disposal could be very costly

The harvesting of algae appears presently Ec be economically 1infezsible

primarily due to high energy costs to remove the microscopic plants from the

(12)(8)

water.

Shading (no aquatic permit required) - Shading water with black plastic
sheeting has been effecrive in reducing certain submergent weeds and of
limited control value for emergent weeds on small areas. Problems with wave
action and currents limit the usefulness of a floating plastic

shade.(12)  1q addition, this method is very labor iateasive.

Drawdown (no permit required) or the periodic lowering of water levels to
expose the bottom is an effective tool for coantrolling some aquatic weed
species. Drying out of underwater weeds and compaction of bottom mud
results. Encroachment by emergent shoreline plants, seed survival, and

destruction of fish habitat can present a problem.


http:water.Cl

Biological control of aquatic vegetation is presently the least understood

and utilized management technique. Biological methods may employ the use of

(15) The introduction of these

insects, snails, fish, and mammals.
and other organisms obtain control by: competing with, preying upon,
inhibiting the growth of, causing disease in, or parasitizing an aquatic

plant species which has created a problem.(lZ)

In southern states
where these controls have been tested and applied, results seem promising.

At the present time, the developed techniques are not applicable here or are

still experimental.(lS)

Dredging (no aquatic permit required)

(Permits for dredging would be required in any navigable waters through the
U.S. Army Co;ps of Engineers. In addition, a protection of waters permit
and possibly a wetlgnds permit would be required from New York State.)
Dredging has the benefit of reducing existing aquatic weeds. Deepening the
lake bottom below the depth of light penetration causes germination and
growth of aquatic weeds to be reduced. The disadvantages include the high
cost of the dredge, a temporary increase in silt suspended in the water,
sediment disposal, and trucking the spoils. As a result, dredging is very
costly.(lz) Dredging has an additional problem of removing

spawning, hiding, and fry/larvae development areas through loss of littoral

zone habitat.
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Nutrient inactivation

Nutrient inactivation is the application of a chemical, usually a metal ion,
to a lake that binds with and immobilizes nutrients necessary for plaat
growth, Once ilmmobilized, the nutrients settle to the bottom. This
technique is expensive and may adversely affect the lake biology by covering
the bottom sediments and fish food animals with settling

matetial.(IZ)

Water Shed Management Techniques to Control Nutrient.lnput

Watershed management techniques can be either structural or non-structural,
are preventative in nature, and generally address land-use practices.
Structural land use practices include techniques which reduce soil erosion
and subsequent nutrient loading of lakes (or ponds). These techaniques
include the employment of catch basias, building deteantion poads,
controlling new construction, and construction practices. Non-structural
management techniques include regulations for managing septic systems,
managing the fertilization of cropland, managing manure, and zoaning critical

areas around lakes {or poands) and their tributaries for shoreland protection

program.(ZI)

10. Aquascreeen (No Aquatic Permit Required)

Aquascreen is a new technique developed to control aquatic weeds. The
closely woven, fiberglass—coated fabric is heavier than water and is applied
directly over rooted aquatic plants. Aquascreen applications work by

compressing weed communities into a stressed configuration and by screening



VII.

L.

2.

out sunlight. These two factors cause the weed bed to start decomposing.
The gases given off by decomposition escape through the tiny mesh of the
screening. Testing has proven that compressed aquatic weeds decomposed

within 21 to 40 days.

TRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES

Short-term affects: Restricted water use of the lakes and ponds where

chemicals have been applied

Long~term affects: Copper—-containing algicides that are put in the water
may go into the bottom sediments and stay there indefinitely. This could

cause eavironmental damage in lakes and ponds (Appendix 6).

VIII. MITIGATION MEASURES

A.

Place all aquatic vegetation coantrol pesticides on the New York State
restricted pesticide list. Existing state law requires that the person
applying the pesticide must be certified as a private or commercial
applicator in Category 5A (Aquatic Vegetation) and the applicant must have
an approved aquatic vegetation control permit. At present, no perumit is
required to purchase the aquatic vegetation control chemicals. If they were
placed on the restricted list, only certified persticide applicators would

be permitted to purchase aquatic pesticides,
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B.

A reduced dosage rate or frequency of application may be specified in the
permits that 1s less than the label recommendations. A reduced rate aand/or
frequency may coatrol the weed or algae but will not eradicate it. These
actions will place less of the chemical in the aquatic eanvironment, thereby
reducing its toxicity to non—target organisms. Refer to Appendix 4 for
these reduced rates and treatment requlirements.

Monitoring - Random inspections are made bé}ore, during, and after pesticide
application. This 1s to insure that all permit conditions are being adhered

to.

In circumstances where permit applicants have applied for use of copper
sulfate for twenty years or more, the applicaant should have bottom sediment
and water samples of the treated areas analyzed. These analytical reports
should be submitted to the DEC. The DEC's responsibility would then be to
establish acceptable copper thresholds 1n bottom sediments and analyze the
reports submitted to see that they conform to acceptable levels.

If copper thresholds are exceeded, the permit should not be issued. These
thresholds should relate to, but not be limited to, human water uses,

potability of water, and fish and wildlife uses.
This programmatic EIS does not include applications of copper sulfate where

municipal water supplies are iavolved; or for chemical control of aquatic

vegetation 1n ponds or lakes having no outlet. These exceptions are found
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in the rules and regulations 6NYCRR 327.1(c) (Appendix 1). Those persons or
agencies included in the above-mentioned exceptions should prepare a

programmatic EIS using this document as a reference,.

IX. GROWTH INDUCING ASPECTS

An effective aquatic vegetation control program will have a tendency to increase
the use of waters in New York State for recreation and may also ilmprove water
quality. Improved water quality and recreational use may stimulate the state's
economy aand should be considered more of a benefit than a detriment. There is
no indication that an effective program would increase permanent year-round

growth.

X. ENERGY USE AND CONSERVATION EFFECTS

The only expenditure of energy when dealing with aquatic vegetatioan control is
found in the production of aquatic pesticides and their application. Both of
these areas appear to be lansignificaant in total consideration.

Conservation effects are seen with resideants and tourists having to travel

shorter distances to find acceptable aquatic recreational areas.
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
. BUREAU OF PESTICIDES — ALBANY, NEW YORK 12233

APPLICATION FOR PERMIT TO USE CHEMICALS FOR THE CONTROL OF AQUATIC VEGETATION

) Appendix 2
SEE INSTRUCTIONS ON REVERSE SIDE
1. NAME OF APPLICANT 2. 3. NAME QF WATER
O Riparian Owner(s)
STREET ADDRESS 0] Lessee(s) COUNTY TOWNSHIP
{3 Assoclation of )
above persons
POST OFFICE STATE 1iP COOE ARE THEY WHOLLY CONTAINED QM APPLICANT'S
PROPERTY! {(TYes [JNo
4, TOTAL ACREAGE OF WATER : 5. NUMBER OF AREAS TO BE TREATED 6. TOTAL ACREAGE TO BE TREATED
7. CHEMICAL REQUESTED TOTAL AMOUNT CONCENTRATION OF ACTIVE INGREDIENT | 'RATE OF APPL. | PROPOSED DATE OF TREATA
8. CHEMICAL PRODUCT OR TRADE NAME AND EPA REGISTRATION MO, . TYPE OF VEGETATION: [] Emesgent  [] Submergent
[0 Algae (Species)
10. METHOD OF CHEMICAL APPLICATION 11. NEW YORK STATE CERTIFICATION 1.D. NO.
Category Sub-category
12, IF TREATMENT INVOLVES THE USE OF AIRCRAFT, ANSWER THE FOLLOWING:
Does aircraft have:

a. a leakproof distribution system! [] Yes [T] No d. is there adequate Insurance on the craft to reimburse Individuals or

b. 2 positive shuteff o prevent dribblet 7] Yes [ No property owners against lossest "1 Yes [ No

¢. positive pump pressure to appiy chemical at the e, does the aircraft compiy with pertinent Civil Alr Board Regulations, Includin

prescribed rate! 7] Yes ] No licensing, and those of the State of New York? 7] Yes [T No
" 13. 1S THERE AN OUTLET TO THE ESTIMATED FLOW DURING AND AFTER TREATMENT (in cis)

WATER? [JYes [JNo

14, CAN APPLICANT CONTROL WATER LEVELS AFTER TREATMENT? 7] Yes {J No
{f “*Yes’’, how?

15, FISH PRESENT: [] Warm Water fj Trout |16, 1S THE WATER USED AS, OR CLOSELY TRIBUTARY | 17, NAME OF APPLICATOR
ARE THEY STOCKED BY THE STATE? TQ A WATER SUPPLY! [ Yes [JNo
[JYes O No - TYPE: ] Private [ Public
18, Have ail other riparian users, In the vicinity of the treated area and along the outlet stream, STREET ADDRESS

who may be required o restrict thelr usages as a result of the treatment;
Approved your planst [JYes [ No
Agreed to restrictionst (] Yes [ No

19. IF REQUIRED:
Are you prepared to post the shoreline of the area 10 be treated with suitable waming
signs! (Jyes (No
Will you mark or buoy the areas 1o be treated previous to the treatment? [JYes [ No

POST OFFICE STATE 2P (

BUSINESS RECISTRATION NO.~

20. The applicant guarantees that he will employ the listed chemicals in conformance with all the conditions of the permit.

In addition, the applicant certifies the truth of the above statements and agrees to accept the following conditions as a
prerequisite to the issuance of a permit: that the issuance of the permit is based on the accuracy of all statements
presented by the applicant; that damage resuiting from the inaccuracy of-any computations, improper application of the
chemical, or legal responsibility for the representations made in obtaining approvals or releases, or failure to obtain
approvals or releases from the riparian users likely to be affected is the sole responsibility of the applicant.

| hereby affirm under penalty of perj ury that information provided on this form is true to the best of my knowledge and
belief. False statements made herein are punishabie as'a Class A misdemeanor pursuant to Section 210.45 of the Penal

Law. .
_ APPLICANT’S SIGNATURE TITLE , phone
MAILING ADORESS Date

34-19-5 (1,79}
Obsoletrs prior versions

SUBMIT 45 DAYS PRIOR TO TREATMENT
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INSTRUCTIONS AND INFORMATION

A permut for the use of chemicals for contral and efimination of aguatic vegetation must be obtained in accordance with the Rules and -
Regulations of the State of New York, adopted pursuant ta Article 15, Title 3 of the Environmentai Conservation Law,

Excegtions:
(a)Use of copper suiphate for aigae control by a duly constituted water supply agency in its water supply waters, or,
(h) Treatment of waters which have no outlet to other waters and which tie wholly within boundaries of lands privately owned or leased
by the individual making or authorizing such treatment.

To apply chemicals 1o water the applicator, if he is a riparian owner, lessee, or 3 member of an association of such persons etc, must be
certified as a pesticide appiicator ta use such pesticides. List the applicalor’s certification 1.D. number and category(s) on the appiica-
tion. !f the treatment is !¢ %e made by other than the appticant, fill out item 17 on this application, Oetails about certification may be
be obtained from any local county Cooperative extension agent and any regional or unit office of the Dept, of Eavironmental Conservation,

Bt

s

3

«

3

Py

treated.

necessary, more than ! such drawing may de submitted).

1.

Qutline of areas to be treated.

Appiications should e filled out completely, Failure to do so will delay the issuance of 2 permit.

in addition to the compieted form, the applicant shail provide, in triplicate, the foilowing maps or scale drawings. (Qane will be returned o
the applicant and made part of the permit, the other will be retained by the issuing oftice). -
a)maps such as the U. §. Gaological Survey Quadrangle or Lake Chart showing the geographic location of the water or partion to pe

(b)in additron, an expanded scale drawing on 3% by 11 inch paper showing in detai] the {ollowing featyres of the treatment areas: (if

2. Cutline of weed heds - ({f area to be treated is 5 acres or less of a large hody of water, just show the weed areas within 200 feet
of area to be treated.)

3. Length of shoreline in the treatment area (in feet).

4, Width cutward from snore (in feet),

5. Qenth soundings and their location (sufficient to caicuiate the volume of water to be treated).

6. Inlet and outlet streams and structures.

7. Names and locations of riparian and other known ysers that may be affected by treatment of this water.

8.

Names and locations of pupiic and private water suppiy intakes, cattie watecing areas, and bdbathing areas in the vicinity of the
trearment areas and on the gutiet waters,

5. (a) public Watersupply Waters: Application that invalve public water supply will be referred to the State Department of Heaith for aporovai
beiare 4 permit will be issued,

(b) State-staocked trout waters: Applications involving such waters will be rejected if the propased control is deemed to adversely affect
trout habitat in the water,

6. Applications shouid be fully completed and retyrned to the Pesticide Inspector, listed below, covering the county where the control is
being applied.

Counties

Regional Address

Counties

Regional Address

Nassau, Suffolk

Clinton, Essex, Franklin,
Hamilton, Fylton, Saratoga,
Warren, ¥ashington

8idg. #40 - SUNY
Stony Brook, N. Y. 11790
516-751-7900, Ext. 216

Hudson Street
Warrensburg, N. Y, 12885
518-623.3671, Ext. 58

§.Y.$.D.8.C., Region +3
21 So. Putt Corners Hoad
New Paltz., . Y. 12561

Herkimer, jeiferson, Lawis,
Cneida, St. Lawreace

317 Washington Street
Watertown, N. Y. 13601
315-782-0100, Ext. 306

g Bronx, Kings. Queens, 2 World Trade Center Broome, Cayuga, Chenango, P. Q. Box 1169, Fisher Ave.
> | Richmond, New York 61st Fioor Cortland, Madison, Onondaga, Cortland, N, ¥, 13045
- New York, N. Y. 10047 Oswego, Tioga, Tompkins 807-753-3095

2 212-448-6146

w

Z | Dutchess, Orange. Sullivan, Chemung, Genesee, Livingston, p. Q. 8ox 57

™ | westchester, Putnam, Monroe, Ontario, Orteans, Avon, N, Y. 14414

= | Rockland, ulster Seneca, Schyyler, Stegben, Yates 716-225-2468

= | Albany, Coiumaia, Delaware, Room 2209 Allegany, Cattaraugus., 584 Delaware Avenue
~ | Gresne, montgomery, Gtsego, 30 Woif Road Chautaugua, Niagara, Erie, Buffalo, N. Y, 14202
“1 | Rensselaer, Schenectady, Aldbany, N, Y. 12233 Wyoming 716-842-5825

= | Schonarie 318-457-7111



ry



http:Appe!"ld.ix




100 LBS.HET WEIGHT

CAUTION .
EEP JUT QF AEACH OF CHILOREX g //
| WARMFUL I TAKEN INTERNALLY /7 ; 7%

0T FIR MEDICINAL USE

EP A AEGISTRATION NCG. 1278-3

ACTIVE INGAEDIENT (Caoper Swiate; XOT LESS THAN 39.09%
INERT INGREDIENTS NOT MORE THAX 1.20%

13.3%
COPPER AS METALLIC 307 LESS TAAN 22.0%

MANUFACTURED BY

PSS 8arorsdon New York, LY. 10022

MADE IN THE UNITED STATES CF AMERICA

’
f

\ YW/
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(OPHEY SUIEAY

PHELPS DODGE COPPER SULFATE



GeMERAL USZS FOR COPPER SULFATE

Agricuiturai

An ingreciens in Bordegux Mixture sprays or dusts fer uss
cs a fungicide ro contrsl plont disecsas. An ingredient in
fartilizers to correct coppar deficiancy in sails.

Impertant dietery supplement in mixed feeds 1 . benefical
~cnimals.

[Consuit Stete Agricuiturai Experiment Siation or State Exten-
sion Service Specialists far recommended descge and
fermula.) :

Indusirici

CHEMICAL INDUSTRY

A row mcterici \n the zracduciion of reagent end cther
chemicais anc ¢camgounds. :

_DYESTUFFS
Effactive as g color stekilizer in various dywes.
PIGMENT MANUFACTURE
Ingredient in praduction of slue and green pigments,

STEEL INDUSTRY

In baths Pz plekiin - and wire plehng.

MEGNG

A batencnraay -0 ilig lead, zine end urcnium cres.

PLATING
In copper picting baths.

Fubllc Heaith-Water cnd Sewage Trecthment

WATER TREATMENT

Destroys cige safaly, eliminctes tostes end edors in
wcter suppiies cnd purifies water.

' SEWER TREATMENT
Eiminctas roots and fungus growths in sawers and stcrm

drains.
YWoed Traciment

In combinction with csrisin cther chemicals, an excellent
prasarvetive for weadan fenca pests, in treatment of lumier,
wellbeerds, zager cnd textiies ta pretect cgainst mildew and
cther fungus grewths,
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COFFER SULFATE

FOR THE CONTROL OF ALGAL POND SCUM AND ALGAL
WATZR BLOGM IN FARM PONDS,

ACTIVE INGREDIENT: .
Caaner suiphate pentahydrata ... .ocoeneea.. 99%
INERT INGREDIENTS: vvininvonsvnncescansce 1%

—————

100%
Capper as metailic — 252%
CAUTION ¢ Xe=p 5UT OF REACH 0F CHILDREH

Ses additiona! cauticns and warnings elsewhere cn label.
WARRANTY: Seller warrants that the sreduct csnforms to
its chemical description and is reascnzkly it for the pur-
pose stated c.. the label when used in accordance with
directions under normal conditions of usa, but neither this
warranty nor any cther warrznty of marchantakility or {it-
ness for a particular purpase, express or implied, axtends
to the use of this product cantrary to lacel instructicns o
uncer abnarmal conditions, &r under 22ngitons not rea-
scnably foresaeable to saller, and buver assumes.the risk
of any such usa. Any ¢damages arising from a3 branch of
this warranty shall te limited to dire¢t Camages, and
shall not include conseguential commercial damages such
as loss of profits or values, ete. )
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CO=~r=== SULFATE

SAUTION: Hamiud if swalowed, Wash dancs horoughiy siter using ind deiore
2aung o gneAcy.

30 NOT USE (¥ TROUT PONOS. Many states raouire 1 cermit prior %8 Teoment

3t jond w@ Yus Dacerisl he user sacuid oasuit Jroger uinarities m M

any resncdens,

O sot use watar or any aurpese ‘or 7 days siter rratoent

Sclutiens =t coooer suicnate sentanydrate tiscizcss mivanized ccating an steed

cont3iners. Usa jawnied, tmameted Cr I3pUer Rated conlamers for madling

Mikag Ind sSrAying seiutions,

34 nat reuse amoty comtaner, JesToy By 2urying with wastes or Suming

JIRECTIINS

AEAD THEST INTIRE JIRECTIONS AHO WARRANTY OF SALZ UST STAICTLY M

ACCIRDAHCE WITH ».ABE. SAUTIONRS, WARMINGS AND ASSTAICTIONS,

TIMING Acciy waen e e 3rst acoedr. Jsually ‘n 2uly summer iftsr e
water 2amodrarsrd 3 I0°F or aove, i Tlamentous dizae w3 wuncant oy
Junag In ifternsen miowing 1 suany :cr-nr;-u.‘c- Nea 3 ‘arge umouat 3t
Se ngst mat s .ixeiy '3 2e dgaung I e wuriace.

if ™= zong aas 3 vatar sucply 'hat o te nwralied, e water isuld Se gint
aff ar divertaq sfore tegnnicg 0 ::sen 23cn gecuon About 13 fays affer
Usatfent, & weien a aafs tave suriad '3 de, Ue water smy be lormd an
igan.

In regions wiere ~onds ‘rsare in winier, zigue sheuid e conoroiled 33 weexs
Jeicre :ne Ume icx lcrmation is ixgecisd 0 Sr3vent Mg ocswrance I TAsses
3 lecavning iU3e under 1 cx caver.

AMQUNT TU USE Use 734 - 37% 'bs. per sersfoot of waler (328,250 geifonsi
wuivaient 9 -1 2em 3f SIoser SLiCR3(e Jeacsnyarats, legesdung upda e
hardness sf ne water and fenasily Af ugal rowu

Use e xighar ~ate onty for aed water 1nd danse growth of sigee.
Ieneat seagments 3t ecssrary,

Pana foiums wsncenrrate f oooer sulphaie seatabydrate desired
Acce-izat  Gaians { sem 2 rom
~ = - .:’-—- ~ P—-
1.3 3258350 17 s i¥ s

g imoortaat 17 detsrmine me zond voiume in ere fest Jenl puess . M=
formna Stiaws —-
Recinguiar jonds == lengrh (U X width () ,
w7 LLU O - X Average depth af ‘vater
fouad ponds= -

Tatat o, af rarefinel X [toral & af snoreinel
347,330
i e bove ethed 't bs used. 7 Sul conservaton Sairvice Technichan,
Sounty Agnc:wur..x Ageat or zivit amgmesr saguic Se consuited

METHOO Dissaive Ne requirsd quaruly af secoer sulonate centzhydrsts in
amount 3¢ walar 1escag ‘I unifsrm soraving, Sofay over “Ule suriace if s
watdr, jarticuiary agove arzas 3f ngal roatn.

§f ;g 3igze cover mors :harz ane-ihicd of the total jond arez, treat e gond int
sactions ind yicw encugn lime Defwesn e ireatment 3t ach salion for e
31323 13 22camecse ind 10 dieacgear TeiCw iNe SuriaC2. A wees 96 MOre T3y Ge
required 10 jrocuca cRis amcunt 3f fecimgosidicn. Sestinal Uealhents fedp
W arevent lass af ﬁsi':.

X dvg. desth of water,

FISH SAFETY Trestment of algge <2n restd i cxygm ! r::". dezsmeesition
¢ z2az sgie u.ns 'ess 2200 Sause fisa sufiscation, ...-rm:e i nigze are nsiie,
treat =z mcra than ¥y o 2 of the 133l tend it cae ume ard ~ut 113 14 days
leTagdn aaumnenis, Sggin lreaiment 2Qng Me fherz and Jracaed JuCadrss i
235¢s '3 #low S5 2 mave .n:re::zf‘ s,

Nwig Trout iad atner srecies 3f ST m2v te wiled 3t arpiicad
ny o1 s .cned, Sowavar, ISNOISMCIy J9narglly cecrgasas
'»es; =i ne willr msrzases. Lansulil gcur S:z;- fign and Same
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AQUATIC USE DIRECTIONS: AQUATIC WEEDS {inferting Stitl Pundh, Lakes, Ditches, Letarels, Censis.) ;
Wainr Treniments Gats /Sutface Acre PPM* ¢ Water Vrnstinanis Gals fSurlace Acis PPM"* At
* Al
(’!;:lmgyw st} Phhophorespp] 201040 gel. %N to 1Y Elescles [Elndes snp.) 40 gal. 1% o 2% }:1
Blackderwort ({Utriculais spp ) 20 1oy 40 gal. ¥Yto % Neajat (Nsjes ap ) 10 gal. Y :8;
Conntalt *Poindwered (PFolemopein sppn ] 40 gal. % i
{Crempophylhutn desnersyrn) 40 gol, % 107% Watermitloll{Myslophiyilum spp] 2010 A1 gal. %10 % ?‘\
m WATEN TREATMENTS: Make appficetion liom s bost or other sultatile cralt sither hy infacting this product helow tha water surface, or v‘ﬁ
W !w pouthng it direcily from ths enntalons into he weief while moving slowly over the water sutfece. * epest application mey be neces- LN
; ot under conditions of hesvy infeststions or where reinlastation ey remdtity oecwn {rony serd, reginentintion or escepas, L:. I
3 U ’tth product cation by weight. [Ses (Hlution chatl, (;;".
ay e
@ % CA UTIO N ¢ Tinsninent of pquetic weeds can reault In gnygen lnss lrom decampositinn of dead weeds, s
b This toss can cause lish sullocetion. Thetsfore, 1o minlmize thds hazeed treet 173 10 177 ol the weler aree in o tingls
R operstion sl walt ot leest $0 0 14 days hatween tvestiments, Begin trostment sfong the shure aond proceed out.
:,' 0 weith fn haneds to sliow (lvh to mave Into untrested sreas Consull your Siste Firh and Game Agericy helore apiply-
(ZJ::{ Ing this product to pulslic weters, Apply this geoduct only s specified on this label. [0 not epply 10 nuddy watec),
2
e, DILUTION CHART
g.u Dapth of Getlons  Cstlon (By W) to Use pet Acre ot indiceted PPM FOLIAGE SPRAY TREAIMENTS should be applied
6% Water {Fl i suflicient wetar (160 200 pnls, per acts) to thar.
Y Yopprr B ppin 1 ppin 1% ppm 2% ppn oughly wat fotisge. As the sesin progressos sod vege.
5 1 Tosl, 14900, 78 gal, 42 g, 70 gel. tatlon Incroesss In mest, tha higher doseges lrbicated
4 14 gel. 70 pol, 58 gl 04 gal, 140 gl should Lin uved srd more undforen dlsteibution §s neces.
3 Mopsl. AT gal. 84 gal. 128 ool 210 get. sty. Loest conditlons mey eflect the use of this
4 10 yal. 58 gat. 112 gal, 108 gal. 100 psl, themicel. Consull Agrlcuitutel Enparimett Siation or
& 35 pst. 70 pat, 140 gof. 210 gt 350 gal, E xtension Sevice Wend Specisilst for apscific 1ecom.
FOLIAGE SPRAY TREATMENTS - AMOUNT/ACHE sneenutations fo dotspe end thie of spplicstion, and for
{Setvinie rotundifolis) 10 10 15 gol, vontrol of other weeds. Chack with stale suthoritles
Watertattura (Platis strstionhies) 10 10 16 gol. tor necestery permits.
Watar hyscinth {Eichhornle cranipas) 1010 15 gol,
DUCKWEED (Leinim spp) 20 gal.

. .
CAUTION o Harmiful il swellownd, Avold conta:t with skin, syes sl clothing. Concanliste may cause tkin deameye. Use
wintesproot gloves amib fsce shirld or goggies, when hendting concantrete. Avokl hreething speoy it fn corn of contect, Immedistely re-
mave riothing and wesh Hioughly end g2t medical sitention. 7 or ayes, wesh thoroughly with weter, 1o vot store whith or noer feedl and
foodstafls ne diinking weter
Voring sigticatine svokd dilit 1 mijacent food snd forege plantings thet mfgm L (lomng‘ Wl or the crops theregl ceontnned unfit Jor 1ein,
ute ot comumption. M not e (ested wetes for man o snimal consany! [ lng, speaying o overfieml sind furrow lirigation
within 10 deys slrer neatientl o not spply Io menbly vevter anl do pal aq‘lufa waler excestively with outhomd molor or fajertion
equripnnent thatlog appiicstlon

Wash spuayar lunedigialy sfies spplication with deteegent nod water, then thsn with clesn watne
Uo not teuse eeopty deam, Hinuen 86 drun reconeditiones or dasicoy by priforeting or crinhing snd hutying in e el plecs swey hom
waler supphies,

- ‘iy“_ﬂ‘ =
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AQUATIC WEED CONTROL

A CONTACT, NON.SELECTIVE VEGETATION
CONTROL OF AQUATIC WEEDS

ACTIVE INGREDIENTS:

Diquat dibromide {6, 7-Dihydradipyrido
{1, 2.a: 2, Vel pyrazinedimndimomide) .. ... o
INERTEINGREDIENTS . .. . it r it et ianans PN t

Contalns 0.083 Diguat Catloa por gal. as 0,465 1y, Salt por gal.
This proshuct s 8 horbicldn! chmnical, when used as ditectod, will kill ambst st for
plart growth without damage to the soll. Absorption atl hiethicidal action is usually
eapld with eflects visible In o fow dnys. This product is Inactivated on contact with s

CAUTION!

KEEP OUT OF REACH OF CHILDREN
Read antire tabel. Uso strivtly In accordance with label cautions,
warnings and dlrections s in contormity with Federal ad State flegulations.
Wash ant! deste oy contalner when enypty. Never re wse,

Lo , EPA REG. NO. 11547
NET CONTENTS: EPA EST. NO, 11647




e

e el 7‘,‘-:'»

Parent Pending
EPA Registratian
MNumper 8959.10

ALGAECIDE

. FOR USE IN .
_ POTABLE WATER RESERVOIRS;
©  FARM, FiSH & ARE PONDS,
- LAKES AND FISH MATCHERIES
ACTIVE INGREDIENTS

Cacper 33 stementai® . ... .. .., 9.0%
INERT INGREDIENTS . ... . oo, $%L0%
TWTAL ... ... 100.0%

CUTRINE-HUS zanraine 0,909 lbs,
cooper par Jaiden.
“$rom Capper Triethanoiamine camolex.

CAUTION
- ! KEEP QUT OF REACH OF CHILOREN
' | Sew sther :autioms an side paned
- R NET CONTENTS - ONE GALCN

af slementai

o ———
L
0
H

GENERAL INFORMATION _

-7 CUTRINE-PLUS. under fieid condifians, hat shown 1o be sffective
in :ammﬂmq a broad range at aigae. Zipediaily stecive ryuin

?«:u Heen samgimed againsr C"ara ..pmwgym Cladagnora,

. 'fca:}‘m UtRre - Werocystis 'ana ‘Cuiilaroria. * The Triethanal-
. amares '»-CUTZNMUS Srevants- oy Srecipid

“of the oK L.
-mwwb‘:&amm'mmm SR s
CUTRINE-PLUS IS _USED: R W ":.jé__ y
~ ~HNCIVIOUAL. . " BN,
- POTAMLE WATER zcaanvcmsk,isi; pcmos. L0
L LAKE.:: ., | . ‘
. AGR!CUL"URAL PR
- FARM PCNOS - .
. mOUS"R!AL. P e
- " EisH HATCH&‘!!ES F¥R= mﬁos K
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and to check filamentous
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=" 50 LBS.

NET CCNTENTS LOT NUMSBER:

SATENT 3.
MNEVY BUSINESS

MADE 1IN U.S.A.

€ !NGREDIENT

Cooper” .0 oL L. L. 53.8%
INERT INGREDIENTS ... ... ... 44.2%
TOTAL...... 100.0%%

"From Malachite !dicogper (1) dihydroxide carbonatei
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GENERAL INFORMATION

SILFINER Zeang Agualia mersicice Sysiam M is an
LSO w3l ie TawSer NMICT 1§ very affaclve i

wenriaang Shara and many sgecies of filamentous
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DIRECTICNS FOR Use
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Jeinls ot S{AQNAG! CEMAS Aand walerways, The -
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Qe Lyrd, Snemcal Cnarisianstics of the water,
ANCTME 52 230G decth O 1N Area o Be reated saouldg
T& 3Glarmuned snor 13 lrasimeni. Te srocuct is mara
2ffactivn wnen the walar 'zmnerawre is agove 35 .

CQAOSAGE RATES. Under mesi cucumsiances. cnara
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of at least 10 gallons of watar ‘or 2acn sounc af arec-
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the groduct and water 0 ne nacicatad gregorien n
3 30ray 'ank, Or 3y pracanng an 3acuesus concantrata
cansisting of 1-2 counas Jf product ger gailon of
‘water and ¢iiuting the cancantrat2 aith watsr 38 it is
aumpea cut of the stray ‘anx. Aguedus suscensions
¢t Ne product raquire 2@r10GIC IQUINON (0 sravent
settling. The treatad 3reas snouid act Se disturced
Dy 2eat acuwity ar other iatarferance for at 'eas: 38
hours.
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Cansult your State Fish and Game Agency 2eicre
apoiying this aroduct. A3ty s 2roduct aniy as
specified ¢n this .acel. Chtain acoroonate ‘ederal,
siate, or .ocal government 200rQvais wneara required.
Traataqa 2reas mMust e jeft Lnaisiurnea for forty-216nt
neurs iotiowing reatment 19 2¢tam 3est results. Ths
rastriclion nciudes 2cating ang swimming. Ther2 are
no resirictons on ~vatgr use or fishing faicwing tha
farty-aignt Nour waiting serod. Treat gniy 3 0 4
of ne water ares n 3 singte cgeration. Cecaving
vegetation degretes e axygen sontant af ~ater ance
will resuit in fisn «iils if 2n extensive area is iraaed at
one nme.

Aveid cantact of Acuatic Hermicicde Sysiam M v

cdesirapia plants as injury 0 thesa clants may resuil. -7
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Wasn oyt and tean squigmant thoroughly with water
immediately foliowing us# of tus procuct. Co not
allow oroduct o dry insice 2quicment.

Qo not store s matanal wnere !t mugnt contarminate
‘vod. teed. or seeds. Keep Jul of reach of chtcren
zets, anc livestock, Resaazl tgnity Jartially csag oen-
taingrs. Qo not reusa 2moty scatginer. Dasiroy -t Dy
SuryIng wiN wasie Ir urng. 3iay away irom smoxe
Ir lumes.
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NET- CONTENIS

CASCRON G107 is recommenced ‘or the control of sub
merged aquatic weeds in non-{lgwing water, such as
‘ponds, reservoirs ana lakes. CASCRON G-10 aooliea’
bafore weed growt: Degins witl give seascer long cone
tratl of sowerat species ot weeds miuding the fsucw-
lﬂg. w'i.

Nltm ,

Elodee _ Qhern
Northern ~ Ponawends
watarrm {fosd : (Potarmogweon 0.}
DRECTIONS ‘

Apply CASCARCN G-1Q. during. sarly spring either
axposed ponds botloms or-through. the water, CASO-
RCM is active through the soii rather thaa trough the
water, therefore uniform. dtsmhnnm of the granules
over the entire 2rea to De trsated is essential. [t is
particutariysuyited for use as- 2 partiai pond treatmnent
around boat cocks amd swimuming areas,
Tremtmreat of Txpossd Jottones and Shocetines:  Apply
CASCRON G- at a rate of 70 o 100 pouads per acre,
Compteta and uniform- cawerage oé-the arsa, whether
it De sopited 1o the toil or wito he water is. necsssary
for control, Use the lawer rate if me-socl is wet at
the time of awolication, or if the “ater is [ess than |
foot deen. n he-case of reetment aftar drawcown,
me sond snculd be refitled promotly. -

Treetrrant Mrough. Water: Jistibure CASCFCN G-10
untformily over e surfaca. of s water ystag- d raweof
100 10 150 counas per acre of surface drea. The lower
rate snould e used in shailow water (@ss than 2 feet
deen, the higher rate in- deep water over S 0 § feet™
Agupiication shouid be mave dunng neriods of catm
when adve acicw is at & mimmum. Use of 3 none
motorized 20at is recommeded 0 avoid excassive
water turtulances,

CASCRCIN G-10 snould Ye suread using an acelicator
such 43 e CASCRCN SPREADER. If aress  be treated
are smail, satisfactory acolication can be made by
hand. throwing e granuies with a smail scooo.
CASCRCM G-10 is designed to sink rapigly in -watar,
PRECAUTIONS: Co not” aooty o water wnich mll be
usea ‘or crop ifrigation, for livesiock water or far
human cansumcticn. (¢ net use fish from Tested
water for focod or feed for { pericd of S0 days after
spplication. Da not usa in commerc:at fish or sheti~
fisn water, Consuit yagur State Fisn Game Ceparment
tefore aoplying CASCRCN G-10 to public warters.

CIRECTIONS
NON=SELECTIVE WESD CONTRCL
CASCRON G-10 is recommended for incuswial weed
coantrol. Annual and®gerennial broadieat and grass
weeds listed below are controilea in 3 widae range of
non-cultivated situations. When agpiied as direcied

b

b

. Dicniobenil®. .. ......... feeeel. .. 10.0%
lelmlENTS ...... cee-ne...300%%
*2.5-dichicrocenzonitrile- 1000 %

U!C‘-QLGBE}NL WEZD AND GRASS ULLIA
a/16

CAUTION: KE=P OUT OF THE REACH OF CHILDREN _
m

ACTIVE INGREDIENT:

AQUATIC WESD KILLER-AND
m«.—saz{:rwz HERBICIDE FOR CONTRCL OF
NEZDS (BRCACLEAF AND GRASSY) IN INDUSTRIAL

ANC NON-CAQP AREAS
CASORON s @ Revesrch Discovery o M. V. PHILSSOUPHAR

&s.m-nx..:,wm
NGUCE" :
Selter makas no wairanty. exnressed or imolied.
concemning the usa of this product other than ine
dicated on the lacei. Buyer assumes ai! risk of use
and/cr handling of this materiai® when such use
and/or handiing is csntrary to labei instructions,

BEFORE USE READ DIRECTIONS,. CAUTION AND
NOTICE STATEME‘!TS CAREFULLY,

. CASCRCM G-1Q is recommended fc« ccmmi of certain

this product will give nomrselective wesd control -

for an axtenced pericd. of time. Length of residual
action is dependent upon rain-fail, sotl type ang
seascn of application,

CASCRCM G-10 it a free-flowing granuie, non-flam-

.muble and easy o use. Sast resuitsaracotdinedby

distr:buting uniformly aver the soil 3urface oy hand
operatsd ar tractcs mouatad granuie applicater.

AN
9A Reg. No. 148-735

perenniat weeds such as: e
Actarmisa Fescue Sheag Sarret
Binaweeq Leafy SoxGa - TimotTy
Canada Thistte Crenaragrass ‘Nild Aruchoks
Qurty Docx Cuscrorass Wild Aster
F 3130000004 Ot -2 Russnan m Wild Carrot
1Cataaan Yeilow Rackat

CASCRON G-10 is recommeaded. for controi’ of annual
geassy and broadleaved weeds and canam sersnniat
weeds such 3s:

Armual Foxtail Pursisne
Stuecrass Sisakie ]
Slusgrass Grounaset Aed Desonerctte
Buit Thiste Hendit Recroot Pigwaed
Campharwest  Harsatail Rosarynea
Carpetweed Jerusatemcak  Aussian Thiste
Chicxwesd Goasaicat Sheprercsourse
Citron Meion Lnatweed Smmtweed
Colfeswsed Lamoscuariars Sgamisineedies
Craograss Mavooos Sowge
Cuctwarad Mitkwaed Ving Tazweed
Candeiion {Morrecia Taxas Pinicum
Oogfennei cdorata: i Hurrangrassi
Evening- Miners iettuce Wild Jariey
arnrwose Nataigrass G Mustard
Firttleneck Qia Witcngrass #ile Raagisn

FlariaaPucsianaPeopergrass Yellaw
iPusiayy Pinemoieweed NOOISOrT i
Alantain

Far annual weed conmoi CASCACN G-10 should be
applied prior to germination or when new plants are
very smail, For persnnial weeds, make application
during coldast weather wnen plants are fully dormant,
of in the winter rosette stage.

a8 CITY, RANIAS H130

10/72
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3718

AND GAASS uLLEA

ACTIVE INGREDIENT:

Cionomemii™, . . .. i e. . 10.0%
INEXT INGREDIENTS ... ..............%0%
sl S-gichiorooenzoniwiie . TC0.0 %

= ACUATIC NEED KILLER AND
NON-SELECTIVE HERBICIDE FOR CONTROL OF
HEZDS (BRCACLEAF AND GRASSY) !N INDUSTRIAL
AND NON-CAOP, AREAS.

Siernwery o N, V. MIUSLIUIHAR
u.:.mn-.:.m.:zu

NQTICE
Setler makes no ‘warranty, sxpressed or imolied,
concerning the- use of (his groduct other than ine
dicared cn Me Tavei. Suyer assumes 3ll risk of use
and/cr hanaling aof this materist wenen 3uch yse
and/ or handling i3 Soncrary 10 lapel insGucTions,
3EFCRE USE REAL OIRECTIONS,. CAUTION AND
NOTICE STATEMENTS CAREFULLY

CASSAON iv « Rewwareh

' G-1C

P4 Reg. No. 148-725

CASCRCN 2+10 is recommencaa for csmrol of certan
aurenniat aeeds such as:

Scterisa Fescue Shewa. Sorred

Jindweaa . Laefr Sgurge Trroory

Canaca Thistla | Cromwogrsss Wiid Acticwks

Curty Qnex © Cuackarass Wild Aeter

Falseaanamiion - RAuswian Xarmweed ‘WNile Carae
(Catswar

" Yetlow Jocket
CASCACN G»i0 s recommencedq ‘or control of annual
grassy and Droadigsved weeds ind c2rtam gersnnial
weeds uch 250

Annuas Faxtal Parsiane
luegFias. Giseiy Ragwaeg
Sfuegrass. - Groundsaet Ret Qencnertte
3uit Thistte Henoit Rearoot 7 gweed
Camonocweeg  warsatai fosarvea
Carpetween cerusaiemoask Aussian Thisde
Cluckwand Goasefoot Sheanevdsourse
Citron tafon natweed Smartaeet
Catteewne Lamoscuarters  Sosmisiinesdies
Lrasgrass Mavooos Soasr ou
Cuwaad Milkweed Ving Tewwaed
Qancetionr ({Mgtremns Tongn Penician
Qagtennsl gaoraas {Murrangrass:
Svening- Miners iqniuce Wiid Jeriey

© o oSnmrose Nataigrass Nild Mugtard
fiaatenacy Qe witchgrass Witd Jaatsn
Flcndai’mstanov"—w«grsss Yeilow
i Pusiayy finesooteweed Noodsorret

Namam
For annuat weed comtral CASCRCN G-10 shouid be

- applied cricr W@ germination or when new plants ars

very smali, For perenniai weeds, maks apolication
duyring coidest weathar when piants are fuily dormant,
or in tha wiqtar rosetie s1age,

D

TANSLAY ..‘7 CANZAY 44110

Q72

i moat seees.oe il Aprid

. . o .2 e .
o T O ,"3:6- < .
e BT e P LN .

50 POUNDS

The wweds listad 100we C3d De contotied in irdus-
mal ang AQ-cTon arees SUCt aT:

:&m«: jubstations

Szuipment saias and storags areas

Lumoee yargs

Asoundiabnave sround Jices and anks

Nomsurfacad aawave

Aaiircag and.mgmvly fignt-gf-way

Petrojeum. ingtatiations

: Around Buildings )

Along fencs rows

Farm fuel storage anks and out buildings
For noun-saiective weed contof CASCARCN G-i0
shculd. be. acpiied 4t the rwte of 120 19 200 oounds
ger acre {1 1/4 to 4K sounds per thousand square
famr, &4 0 7% ouncas Der: 100 souare feer or 3/3 0
1% pounds per square “od), The [gwer 72138 May Se
usaxs if the weed nfestation is primariiy anmals,
For zersnnisl weeds 2nd in oy soil areas ihe higner
rates  shouid e usedt, Cead weads from oreaaus
saasons- gowil do nct need 2@ removed and 3oil
shouid, not De calitivaesd —rior 0 epiication,

CASCQRCN G-10 snouid. Sw seplied curing ihe seascn
of lowest tavosraturae: Appw&wm 1 ta Macch !
in the sorthern rivr of
sowtes. Do moc scoly if e temperatures irs 2xpecraq
ta tize stove TOOF wilhin Me Totlewing week. [n
arsas of hmzed» raindl, acely fist ooior 0 o Awing
raimy 1essorr. For crompt and atfective resuits r3ine
fail or grher Srecipitation. shculd oocur winir 2 few
days of appticatione SO nd seeq or ranspiant o
treated’ ama for 24 aveths. )

' PRECAUTICNS - .
This procuct is mot  selective in action and wwy
destroy aif Types of ‘mqQesation. The reated ared nav.
be weatly or sartialiy norecroduetive for gty 3 mare
yadrs, Aoc;w onty o arsas where somplele ulanc
conuot is desicen, Do not appiv W3 areas an siuvge
atgve’ lawng or suscautitie <roos &S rune-off water
from trested. dreazcoutd csuse injury. Co not graze
livestock.in treated areas. Stors in 3 tightly ¢!osed
container (n-a dry pfaca. - ’

' OTHER USES -

UNDER ASP™ALT: FRor generai weseq controi yader
aspnait (in areas such_as maoways, p&RKing lots, re-
cremtional armas), aftée final grace is achisved, 2cniy
100 to 120 1bs. per acre, (2.3 1w 2.3 lbs. per 1,700
sq. ft.) Tresred area shouid De coversd with aschait
a3 soon 33 possible, For re-surfacing wark, exist
ing weegs 3hquid:oe mrayed wiih 3 STMact herticice
prior w8 CASCRON G-10 anclic:&ion.

.

CALQ'!ON

HARMFLUL (F SWALLCWED, 0 not brastne dyst. Co
not aflow Cormact with eyes orion slan.  Use weh
caunan, Avoid Sentaming iaon of fewd ana foocstui s,
Xaeo eout of reach. ot chilcdsen, -So not sam e
propagative  structures such as sewd, buibs, (ubewd,
ayrsary 3Wcx, 9T, or. with feed. or lood procuc:s.
s mt r--.asa f":ctzum‘ ‘.cszmu mn amoty.

N w\""
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Bladderwerr {Utricuiaria :pa.) i
Water aacigd {Ncias 1pp.)
White werer lily (Nymghaea spa.)
Yaliow water lily ar spatterdack® {Nuphar sop.) L. .
Weter shieid (Beasania pp.) : - A
Watar chestaut (Trapa naruns) T S
Caamait™ {Carcraghyilum demersum) ' ’
* Rezeat rectmants may ta nseded

This product is dasigned to cantrol the weeds listad on tha lakul. Control of other weeds may not
ba satisfactary. ’

Genaraily, waads are difficult to c..::trol in Icacas whears vwreter reclc:an ot comes frem bottent
springs.
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o VST Fab
Lzks water thet ic axiremely acid or clkaline mey influanca the effaciiveness of AQUA-LEEN 20,
AgsHan th cecid side (gH 4.0 or below) ganeraily favers the cction of the chemical while a gH
en the sikaiine zide (pH 3.0 or chove) may reduca the zzticn. I regrewth cesurs withia = mericd
of & ie 8 wweelks, a secand apalizzticn may be needad. '
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thes murmsca. Yagers from has praduct mey injure suszsptible plents in the immedicte vidaizy.

o

s not :;pi',- 10 wcur: uscd for irrigetien, agricultural sprays, wetering deiry anim=ls, or
s

water must be used for irrigcﬁcn, weit  minimum of three waelks cfier irzctinent

irricarizn, At the end ef this peried, kst g sample of treatad water ‘an saverel glents

sseapiitlz ta 2,3-0 (lomat <as, Sacns, f"gur‘.-a. c::i:::::}. If as 2,4-D symotems cgpear v i:-x cas

\‘."::;z':, the vocicr con proboiily be uzad safaly,

Do not revia amply beg. Dastrey By burying ia a scfo plazs. Co aet burm
O3 net use this sraduct for purposss other than thesa recommendad cn the lekel
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Amchem vearrants thet comgesition of ehzs product conforms te the chemical dascription given in
the ingredient siatement end tha product is suited for the purposes descriced wnen used ccesrds
ing to dirccticns. Beczusa of the broad range of conditicns which mey be anccuntered with the uea
ef ihis pracucs, it is imeossible to eliminatz ail risks, even though label Jirecticnd arz faliowed,
Amchent thaereicra makas no other ex <press or implied warranty, end ne agent ¢f Amzhem is
cuthorizad to o3 sa. Suyer agreos in Hurc':a:mg thic mreduyer to cizume the risks end in the event
of demeges eriting from a bressh of the warrenty to czeapt reiuad of the purchase price af the
preduct as {ull dissherge of Amchem's licbility,
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ACTIVE INGAREDIENT:
Silvex, (2-{2.4.5-Tricnicroghenoxy) cropianic Acid]
Propylene Giycoi (Ciied 10 Toiey) Butyl Ether S3ta
INERT INGREDIENTS: .. ..ovvivniinnnnn reeasaeeecacas
Slivex{2-2.4.5-Trichioraconenoxy) propionic Acid]
Eguivaient: $5.3% -4 gounds per grilea
E.P.A. Registration Na. 384-162-AA E.P2.A Eux
bﬁ:f?;

AGRICULTURAL CHEMICAL
Do Not Ship or Store with Food, Feeds, or |

PAECAUCION A SSUAMRIO: SI ustmd 1a (48 Ees, M U THE 300G
18 HTUMA @ AAYE MOD SXOUCEAS KMOLATeTE.

TRANSLATION: (TO TWE USER: if you cannal reed Engnaf. 30 Nt use (Riy
™e iapei has Deen iy txotavned 0 you.)

;) EPA ZSTAZLISEMENT NUM3IR ADRC
AGRICULTURAL CEEMICAL STATEMENT ADDED

SIONS INCLUDE: (L
)
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CAUTION

KEEP OQUT OF REACH OF CHILDREN
HARMFUL IF SWALLOWED
MAY CAUSE SKIN IRRITATION
Avoid Contact with Eyes, Skin
and Clothing




Contains Propylene Giycol Butyl Sther Esters of Silvex
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algicide
For control of algae
and certain pond weeds

\ et =e g
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Active Ingredient:
Simazine: 2-
chlero-4, 8-bis
(ethyiammo)-
s-triazine 80%
Inert Ingredients: 20%

Tgm._\,m%
EPA Reg. No. 100-437

Caution: cg\%"‘“
Keep out of reach
of children.

See additional
caution statements
on panel at left.

See directions for
use on panel at right.

Five Pounds CIBA-GEIGY

Net Weight
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Qireciians far Use

Aguaznne may 3@ ysed in gonas
‘ar cantrat ot severai sucmargeg
ing oaung aquatc ~eeds and
aigae. Santrot of weeds :s usuaily
saason-iong. Algae may 28 can-
trotied 'or ane 1@ (Nrae MOARS Ir
may requirs s2Areatmant latar in
'fMa season. AQuazine may Je ysed
in gands cantatrung fisn, Use onty
in ggngs wnicn will nave littte or
ag auttlow aftar (ragtment, Jo nat
use Agquazne i3 a2 500t raarmermt.

‘When to Agply

Treat sonds arter seasanal daw
Mas cazasad aarty in (e ~veeg ind
algae growtn Jancd. Treat ~nen
3-10% af (Ne sond surfaca ig ¢o-
vared (N sCum (3igae nas) or
Hoanng w~eeds, inc/or wnle sus-
,mergac 3GUals ~eeqs are ac-
lively srowing ang Jefore iney
93ACH N SLrTice 3f N watar, A3
1 jemerai ryis. sonas n AcQrinern
ireas mMay Sa reaced telween
May 1 and June '$. In soutnern
ireas, ~nere water ~arms yg ana
yesc rowilt s 2artiar. SQNQs May
Ze (reateqg Sertween Apni 1 ana
May 5.

=ign watar lsmoeratures tausa
maore ragic aatural Saciy of ceag
~e2s ane AiCae #NIEM 2N c3USe
fisn Jigiress; (neraicre, jociy
Aquazina sefgra ~ater :amosra-
turas axcaeg 7I°F

3¢ not r23t sonags faving an #x-
tremeiy neavv infastatian 3f
~gecs ang aigae such is ICTurs
nomig ang late summer, 5Nng?
“A01Q Jecamcositicn of neavy
Frowth greatly -educas e Ix-
yGen sontent of 1Ne watar wmen
23an c3use fisn sisu2ss ana/cr
ceath.

Cosage Aates

The aggroprate rate 2f Aguazine
gecangs an fetyces ol digae ing
sycmargeq wgacs jresant and
me axtant of the infastation. Rates
ire given in tarms of 1bs. of
AQuazine ser acre ‘oot of water
Qetermine the numoer gf 3cre feet
of sater it 3 ARG 5y multigiying
ine surtaca icres Sy (fe average
c2ctn in ‘aet. Use the follewing
sicehings (0 Zetermine Ne S35~
ige per acre foot of water.

Broad spectrum algae contral.

Usually season-long cantrol.

May be used in ponds containing fish.
No special equipment needed to apply. -

Algae Cantrat o

Most urncalluiar digas (aigae
AMCH impart 1 graen. yetlow, rad
ar rown urstd Cslor 1Q the water)
ind many foating mat {pong
scum) 3igae may e controtlag
witht 1.7 t0 3.4 Ins. of Aquazine cer
acre ‘oot of watae. if :ne ugae N-
fastaticn is lignt. use 1.7 1bs. It in-
fesgtation is moager3te, ysa 2.3 Q@
1.41bs. of Aquazine per acre foaf.

Clacoganora, Chara 1ng water net
atgae requirg 4.25 (o3, ¢f Aquazine
gar acre oot of wataer, Mast sthar
digae whichl form on fe bdertom
sai (Danthic) ar wnich procucs
yncerwatar plumes N3t fatee
Break lgose ana float an e sur-
taca. 3isc require 425 ibs, ser
acre foot.

Algae contrgl 3nQuid e 10teg
wthin 7 2ays after apgucauon.

Jua o unccntreilasie faciars
SUCT 38 infastancn with iater ger-
mnating algat sgecies. some
20nas may regurs ratrsatment in
muct Or late summaer. [t retreatment
Sacames necessacry. ooty It he
first signs that algas (mats ar
moss) 13 Buticing ue. o gt reat
in the fall or just Jetare fra3ezing 1S
axcedciad, HNC2 watar Ixygan
leveis may Ce lQwarag Junng Ca
sver.

Subimergec ‘Wead Cantrai
Suamergeg weecs, mciuaing
gonc weeas (Paramogeten 388,
naiaq Ngjas sa20.). ~atermufcu
{Myrognyitum sce,). ing tzonal
{Caratepnylium sgo.) may o c3n-
trotled with 3.4-3.3 b, ¢f
Agquazine zer 3¢re ‘ot af sater,
tisa 2.4 183, 'ar ugnt -nfasiatiens
anc 3.1 :0 3.3 ibs. zer 3cr2 fsot af
~atar (Or moceraia infastaucns.
Far zontret of ‘anwart (Cacomea
spp.) use 8.3 ics. of Aquazine ser
acre fact.

Cantrct of susmergad ~eecs. 4x-
cagt coentad. ccours a 4-3
weexs, Cogntail 2antrai may re-
quire 10 wesks,

Floating Weed Cantrot

Floaung weeds. inciuding Jugx-

‘wead (Lemna $SC.: and wararmeal
\Weiffia son.) mav Se cantrgied

with 3.2-8.3 158, 2t Acuaune ger

acra 2ot of watar ‘Within 1rus

Tapza9i

—

range use iower rites !or lignt in.
fes:atigns ang migner -ates ‘or
feavy infestations. .

‘Where watermeadi cczurs jiane ar
NI Sther ~veeds. santraf (s most
dffective witn 3 30tit acpncaton.
Agoly ane-aaif tne recammenceg
rate initially fatllawea i 2.3 ~edics
with 3 regeat aoclicaton il cantrot
is not satisfaciory.

Cantrat of cuckwesd agsurs i 123
‘weexs, 1nd ‘~vatermeai in 3.3
waens,

Haw (o Apply

Aftar zatarruming ‘he amcunt 3f
Aquazine raguireg (g reat Ne an-
tire 2ang, THX CAnvement Sar.
ians suck as 3 ar 10 138, with
soma water i 31 3ait ar Juckat ¢
form a thin 3asta 3 siuery. TCss
Mg 2asta Qr siurry :ntQ e zond
from the snorasiine. Saceat s
aceratian 3t 3aver3i Jtftarant loca-
ens round the gand 2¢ges until
e racuiIred amaount "Nas teen 10-
suea. it 3 NCt NecessaAry 10 use
soray quioment 3r avently Jistrr-
Jute Aquazine gver (ne surfacsy
sinca it aiil gissolive 18 Ne Joag

" watar aad aventy cistrigu(a zeif

Inrougnaut the 2ntre 04, Tare
sheulc Se faken Aot i@ 3¢l ine
sasta ar slurry 2n tfe 30383 O
vegetation 9n Ne Send 33nXxs as
inpury o sucn vegatatan wal
acsur.

Usa af Fish and 'Vatar

{1} Fisn iaxen from ireat2g Zonds
may se useq for numan
sanasymougn,

i3} Traatec sorcs may Z2 used
{ar swirmemng,

Act e usad 'Cr rriganen e
soraying of agncuiturzl ITlcs.
iawns, ar armamantll
2tannags. ar for watanng
cattie. gcats. Negs. "y SLs
soultry, ar sn@ec Cr1gr NLman
cansumpticn untl 12 maenns
following treztment

I Precaunion: Oo ~gt irsst Jcnes
| whicn have Sgrganng frecs with
gl HiCly Ixigngas g e

watar, singa .nury 12 ‘Nesa ‘re2s |

may accur Usudily irgeg 39 faer
lor merea frem (ne 2QnQ’s 2552 il
i gt 3e nqureg

|

1
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1. Sroad specirum algae cantral. %
2. Usuaily saasan-igng santroi. :
3. May 2e used in gonds cantaining fish. ’
4, Na speciai squipment needad to agatly. '

Cautian

Keas qut 3f raach of chiigran. -
Harmitui il swailowed. Avaid innafation of 2use.
Avgid santaminaticn af ‘aed ing ‘sed.

D¢ aat ssntaminate domestic Ir wngation
water succlies. Jo Aot santaminate ~vater 3y
claanutg af scuicment ar cisnasal of vasies,
AGsiv N SroQueT ANty 33 soec:fed Si M
rages.

Q6 nat rausa ssntnar. Castrgy wnan amoty.
Stare :n 3 ¢ry slaca.

Adguazne” racamirx 3t CIEA-IEIGY ‘o
simazne

Agriguitural Civimien
CBA-3EIGY Carzoration
Greensgare. Narn Cargiing 27409

C3A 47U18 , Y7
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industrial Herbicide

Controls puncture vine, Russian thistle hindweed, leafy spurge,
other hroadleat weeds and grasses on roadstdes, fencerows,
drainage ditchbanks and industrial areas.

CAUTION: Keep aut of the reach of children. See ather cautions.

ACTIVE INGREDIENTS:
*2, 3, 6-Trichiorophenylacstic acid sodium salt 17.1%

*2, 3, 8-Trichlorophenylacetic acid equivalent 15.7%
by weight or 1)2 pounds per galion.

INERT INGREDIENTS: ««ovvvvnnnnnnn....829%

GENERAL INFORMATION Co e

Aquatic Weed Control (non-irrigation yses)

FENAC can be used for the cantral of submerged aqustic waeds in
lakes, dramnage ditches, farm ponds and retervoirs not used for irrigation
purposes. Speciticaily for Soat cocks, swrmmung areas and shore lines,
00 not use treated water for camMestic Purpases ar livestoek drinking,

Aopily FENAC to the excosed take, ditch or pond bottom following
drawdown or draining. Complers drawdown is not necsssary. Expose
anly the area 10 De trested,

in low rainfall acsas, make apolications shorty afrer fall drawdown to
#tow maximum fixaton tume. Lakes which refill gradually and are not

subgect to severe llooding may be treated «n fall ar sormg Kerp
drawn dawn far 3 minimum af three weeks fouo ¢ 0 cs
tixeq, FENAC will rermgin in the area af 30014

submerged weeds 3% they sprou

Prar remaval of deom @ atf{é_%

idaty

a:er;i‘ s' NQ.

13+
criom.

Apoly 10 to 13 gallong of FENAC per acre in 58 to 100 gallons of water.
Use the migher rate in areas of very dense weed infastations Qr in areas
with 3 Nistory of heavy weed growth,

-

Amang ths Weeds Cantrollad are:
American pondvesed 2 1044000 N0
teaty pongwead Patamogeton foliosus
390 pondweeed Potamogecon pectinatus
waterthread oor\dmd Pocarmogeton dJdiversifolius
American eladea (b Y Elodea canadensis
souknim Najas puadsiuoensis

+ arge Heteranthera Jubia

oonta Ceratophyilum asmersum
mmou sa:‘: Myrioghyilum sop.

encer spikerush Eleoctraris acicularis

DIRECTIONS

sasier. in a few waeks folgy
normaily dres and disintegr

WEED CONTROL ON HIGHWAYS, DITCHBANKS, FENCERQWS,
INDUSTRIAL AREAS

Puncrure Vine:

In moderate rainfall arwas (20 to 20 inches per year), treat during late
winter 1o garly sporing DefOre QUNCTUTE ving smerges.

-

In low ranfail areas (4 inches or less per vearl, treat during fail or early
winter, just before raing cause puNcrure ving 1o sprout.

Russian thistle:

Other seedling waeds sucn as piantain, kochia, turkey muilein, DMQ
and lambsauarters,

in areas with seasonal ravnfall, treat in late f2il or early winter, just
hetore rans causs weeds 1o germinaste.

1n other areas, treat n the spring before weeds germunate. Apoiy J 10 4
gatlons af FENAC per acre i encugh water far good distrtbution (26 to
100 galians per acre}. Use the higher rate for lenger residual contrai, of
wherg rain is distriibuted thraughout the yeer.

Field Bindweed:

leaty spurge, Russian knapweed, Canada thistte:

In moderate rainfail areas, appiy FENAC any time during the growing
season. Rarafail after apolicatian is important for leaching the chermical
inte the roct zone of perennial weeas, Therefore, treat grior (o the rainy+
sezsan, usually eacly 10nng or tall. Treat an extra 1Q feet arcund pstcnss
of deep-rooted perenial weeds (0 make ure ait roots are affected.



Amaunts to Use

Areg Sprayed FENAC Watae
Soat rreatments 1 «uare rod % mint 1 gailon

J wquare rods % oty J qaiions

% acre J gatians 443 gaions
Large treatmenty 1 acre 13 gadiom 50100 gations

J1r 2r0ugh water (0 tNOrougniy wet weed foiage nd 3Gl around wesds,
1 100 groweth of weeas 13 50 Negvy that FENAC wil aat resctt the 1o,
Durnng Af MOwWNg 1O Grawt SETOre Trestment 1 suggested. Nhare
QracuCas, discing the Material intd tha sori after 3oolication imoraves
VeERs CONtroi,

Aanual grasses, ienuai aad same perennial broadieaf weeds:

Agoty 10 gaitons of FENAC ser scre it 3 munimum of 50 gadons of
water. For tessanet control of samual weeds, ITeat (0 exrty 0rng befors
weed grawtn beqins. 80 nat soay (o frozen ground. For perenmat
brosgieat weeds, 300ly « 10ring ar fad venen caintail gfter sooiication
il DRI 1EACH NG SNEMUCHE IO NE FOat 20NN Gf esE weedt.

Aanuals: foxeml. cradgrass, barnyard grast. wnartwed, amosquarce,
Lrgweed, ragqwweed,

Parenmiais: bur ragween. indian rush oes, Texas oluewesd, mause-esr
pOverty weed, aikai ada, CHCKweed, Jantun, dancation, Saunding Det.

IMPCRTANT

Do not ooty FENAC m frozen sad ar 104 TUDIEST 10 (N rachd wasting
e FQIlOws 3 winter thaw or eavy ran. ~ENAC wail nat wark groperiy
N JOOHEG 1O MOVING watlf In dramieg SITeamS, OF I3 battam mud
SAUC LAY WL SEEDIGE Waler,

in Western and Soutnern 'aies gr ditcites Aot suiect © frexxing, Jpoiv
FENAQC betgre winter rains.

1n ditcnies or lake DOttOMms where 101 can freeze ndd reenasy frozen for
tang pervaas of tme, 300y FENAC in the fait Detfore freeze-ua.

» AMCHEM PRODUCTS, INC.

First Name in Herbicide Research
AMBLER, Pa. Clinton, lows St Joseph, Ma.

CAUTION

Farmiul if swailowed. Avoid contact wath sitin, syes or clathing, 0o nat
taka invernaily, '

Qg agr use the same soraver for other purooses. Co nor 11ore near
fertiiizers, weqs, 'nsechicices or fungrcices or use s a Fremnouss,

Avgia 1aray antt. Tests Nave shawn that very sonsil amoynrs of theg
MATANIZE CIN Iture many Drosgiest Olants uSh 38 II0ESCH, savisany,

<cottan, Mast vaqe and or 3. COBI IDrAVE 30w lewy likely
to anft.

Do nat cantaminate warer used far rrIGAGON 3¢ JOMEITIC DUFOOINL.
Canauit your State Fisn and Game Agertcy Defare 30Diving this product.

IMPORTANT: Agolicavan as directed wiil resuit :n ine loas of soil-
praductivty for at least one year and possibly (oager. denending on
3ot tyoe ang rantail, 0o not sllow martersl 10 dnft or wash anto fields
growing suscaatiie croos, and toes, during
N 1ATTTE MALON,

5. .y
Y vy

Ca not reyse contginer, Destroy when smoty,

Qa nat use this proauct for Srmer Jurposes Stner (har thoss recomnmnded
an tris I3oes.

WARRANTY

Ameitem watrants that compasitan of Mg product canfaems o

the CeMC3l SRICHITIION Jrven 1N the ingredent 2iJtement ang tve Sroduct
is suited far the gurooses ofCNbed woen ywrd accarding to direcions.
Secauss of the Droad range 31 TINditions wiicn May e ncountered with
e ute Of this raduct. 1t it IMOBISIOIE (O SHminare au ricky, v NOUGHN
Hoet directiont aze oHiowed. Amchem Mersfore Makes nag other TX0ress
ar wrohed Warranty, and oo agent af Amcenem 1 Jutnorizedq 10 Jo o,
Buyer agrees in grucnNasing the Sraduc? 10 IISUMe He MK 3 11 e svant
af damages atising fromy 3 breach of INE wareanty tQ aceent retund of the
puscnase price of the graduct as fuld discharge af Amchem’s Latiity.

EP A Aeg. No. 84 13323
EPA &31, 264-PA-1

Barm No. J720-SM.10/74 taP
Fremant, Cald,

B e Y
Printea in W.S_ A,

1

)

o o
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GENERAL INFORMATION
Fydeothol 47 & a Tiq Ad concentiale sohehle fn waler snd Is
- w ighly effachive algancide for atn In falns and ponds In
*eoutrol the following algas: Cladophors, Pithoghara, Sphr.
eqyta and Chars whew The algae ara selively growing. Dos.
aqe rates indicated are mencned In “Tarls par Miflicn”
{prem). 1 ppm a1 e dosagn ralp mesns thal there wauld be §
part endothall {azid) In 1,000,000 parts ol walne,

LAKES AND FPONDS

ALGAE COMIROL: Cladaphora, Pithophera, Sphogyrs and
Chaen can ha cantrofind with applicaliony of ¥, 1o 3 pints
ror acee ool [0.05 40 0.2 ppm) applied as a voilorm sur Ince
treay or Injeclad undor water anlace. Pithophors may ra.
nuhe 0.1 ppm or highst. Dovages tiny be Incranind to Y,
Yo 1y qals. (0.3 10 0.0 ppm) where greate: longavity of con.
ol te datiend and tor marginal beatments, Repent beeal.
ment whan algal growth seappesrs,

APTROXIMATE QUANIIEY OF HYDROTHOL 47
FOR ONE ACRE® YREATMENT

. .’:"___. ;60"990 '&_v.uiv‘k'uu concantssltont in p;;‘ T
Gl T YT R
N 2 T T R B TP
1h__..88ph C Héph 214w Jhgd  5ge

*ona acts arualy npp.co-lmnloiy 00 s 208

WARNIN
KEEP OQUT OF REACH OF CHILDREN

MAY WK FATAL 17 SWALLOWED, IRRUALING (O SKp1 HOSE, EYES, AHD DIROAL
MAY $E ABTORRED TIROUSHT SKINL,
Do wol yot in syer, 9o slin; ae on clothing, Yo case of vandoct, Tmmedistely Buid Wbin «r ayor
with plonty of wetnr for of leaet 18 mirutesy 52 sype got medical etten'inn. If verllowsd tive
eold mlfl ot eald waler, Cofl & dnctor immeedlotely, Bathe and change slething of ot dully

whily wtlny, UKDA Reghrtration Mo, 4301.073

NEVCONIENTS | . . us. gAL

 AGCHEM-DECCO DIVISION-PENNWALT CORPORATION

TACOMA, WARls, MOMBRIIVIA CA
VAR NROTX, HT, BHYAN, TREAY tRREGND, CALIT,

FIHL AN LMINR, A,
MOKINOMERY, ALA,

Al

T

CAUTION

Fish will bo bifled with dosages in orcans of 0.1 rpm, Arnid
conlach with or dilt 1o dniirabln plants or eropn ay Injry
may occur, Do ol slorm Ihis matocial whore it 1oy ron.
taminata samdy, Tands, or Tandslafly, Wadh Ipray squipeeent
cul aller aach operation. Do not ws Gale Trom fenntad walee
tos tood ar tood within thae days afinr hnatmenl, De ant
e frealed watns for higation or agriculbur sl spays on fand
erops, for walaring livesined or fnr domottic pretrproses within
the tollowing parlody: Up 4o 0.3 ppem, 7 days alter applicn.
Fon: Up In 3.0 ppm, 14 days allme application

Hneostary spproval Zad/or peemits <hnold be ollsinad s
States wherw rtaquirad. Do nol use whaeo hsh sir an jm
portant revowce, comnll slate waler or comervalion an.
therlties hefora spplying lo public walers ar 1o pondy er
dreams which flow inlo public walres.

Burn or bury conlainers, Stay oot of 1moke; nevnr ro.mre.

NOTICE

Framwalt Crspnialion warrants that this malsrial cnntarese fw the chemi
eal doscription sn the fohal end 4 reargmably Bt fae ¥ho poore o oeee
faevnd Vu in b DierBawr for Uy, swbfret to tha tide eotrered b
thoeain, Panmwalt Corparntion wiates no alher seprosy oo tenplied war
ranly. Inchuding any cthae saprecs or bwglisd warpanty of FILFIFLS o
of MERCHAHIAMLIY, and na sqeat of Ponnwslt Cacporatine it oy,
thacited to do oo secopt by writing, with ¢ specifie saferrnra b 1His
wartanty Any domages athlng irm o oseh of this wariunty shalf o
Bumitadk £n diune) demeger, snd shall not lurlude consequntial crmiaas.
rind domayes tuch ot fuvs ol prafily o vabosy,

MANE T Y A

LRI ST PRI O e vy @
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e New York State Department of Environmental Conurntlon

MEMORANDUM

T0: Regional Figheries Managers
FROM: Bureau of Environmental Protection
SUBJECT: Dosages of Hearbicides Permissible in Water

OATE: May 19, 1980

The Division of Fish and Wildlife has a working agreement with the Bureau
of Pesticides that provides for review and recommendations on all applications
for permits to use chemicals in water for the control of aquatic vegetation.
Reviews are done at the Regional Office on all applications. First time and
amended applications are also reviewed by central.office of the Bursau of
Environmental Protection.

It {s the intentiom of this memorandum to provide guidance to all regional
Fish and Wildlife personnel who raview these applications so they may be aware
of the chemicals which are generally approved for use and the allowable dosages
for each chemical..” General conditions for waters open to the public are also
provided. The pesticide tnspector in each region should have availabla copies
of the labels for each pesticide formulation as registered with EPA and the
Bureau of Pesticides. Always consult the label to determina the amount of
active ingredient in the chemical proposed for use,

The standard dosages of herbicides which may be permitted in £xosh witer
for control of aquatic vegetation is as follows:

Copper sulfate (CuSQ, < 5H,0) For control of algae 0.3 ppm in the upper six
feer of lakas or ponﬁa. (0.815 pounds per acre foot of water). Bolid forms
are not to be spread directly into water. Solid forms must be dissolved aither
by dragging bags behind a boat or by stirring in water containers prior to
spraying. Best control of floating mats of filamentous algae is by spraying

a solution of copper sulfate on the surface at whatever dosage would produce
0.3 ppm when dissipated to the bottom or six feet deep, whichever is less.

If water i3 inhabited by trout or has less than 50 ppm of carbonate hardness,
then only half the above dosage should be permitted when the entire body of
water {s to be treated. Water supply reservoirs may be treated without a permit.
A two week separation period is required between a copper sulfate treatment and
uge of any other chemical. Repeat treatments are permitted at not less than

2 week intervals. Users of copper based products should be warned that all of
the copper they put in the water will be deposited in the bottom sediments and

will accumilate there and may eventually cause problems by poisoning anything
living in these bottom sediments.

Cutrine, Cutrine Plus and other copper compounds are permitted in place of copper
sulfate provided the dosage of elemental copper does not exceed the amount in
0.3 ppm copper sulfate. This is 0.076 ppm elemental copper or 0.2 pound per
acre foot, Cutrine has 0,76 1b copper per gallon so 0.27 gallon par acres foot

is permitted in the upper 6 feet of depth. For Cutrine Plus which has 0.309 1b’
copper per gallon the dosage allowed i3 0.23 gallon per acre foot. In both




cases this is less than the dosages recommended on the labels.
ments are the same as for copper sulfate,
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All other rsquire-
Cutrine Plus Granular is registared by

EPA and New York but has never been permitted because the reccumended dosage of
<4 ppm of elemental copper is 5 times the copper concentration we normally allow,
It might be permitted to concrol algae in swimming areas if no fish are prasent,

Diquat is the moa:

as pondweeds, elodea, coontail and bladderwort and Sor floating duckweeds.
standard doasage is one gallon per surface acre regardless of depth. In small

Tequently used herbicide for rooted aquatic vegetation such
The

localized situations a maximum of 2 gallons per surface acre has been approved,
particularly where the applicant identified the species of plant involved and

has found the 1 gallon per acre dosage to be inadequare,

Never authorize in

turbid vater or where plants have muddy covering on leaves since the solida

prevent absorption by the plants.
with copper products,

_ usage.

Diquac should never be permitted together
There must be a2 two week separation period betwean:their

2,4-D Granular formulations of various esters, most of which are equivalaent

~to 207 2,4-D acid should be uged in early season during active plant
growth to control coontail, watermilfoil water stargrass, water lilliaes,
watershield and watesr chestnut. Standard dosage {s 20 lb of acid
equivalent per acre although water lillies, watershield, coontail and
water chestnut oftan require higher dosages. The maximum dosags allowed
is 40 pounds of acid equivalent per acre. Cannot be used whers domastic
water supplies will be affected. Ligquid formulations are available but
are saldom resquested for use sny mores because they ars not allowed at

as high dosages as the granular which is a slow rslease method and mora
effective. Liquid formulations can be used as a foliage spray on flost-

ing leaved or emergent ‘vagetation at dosages specifiad on the labels.
(usually not over 8 lb acid equivalent per acre). -

Endothall There are several formulacions of this acid which are particularly
useful in controlling specific aquatic vegetation problems which may ba permittad.

Aquathol "X uses the dipotassium salt of endothall in liquid form as itz active
ingredient and i3 especially effective for control of Najas spp, Poctamogeton
crispus, Ceratophvllum spp, and Zannichellia palustris. Aquathol Granular is
the same chemicsl in granular form and provides a siow relesse of the active
ingredient at the lake or pond bottom thus having less impact on the entire
watar columm. Dosage should not exceed 3 ppm of active ingredient for eantire
pond or lake treatments or 4 ppm for spot or marginal treatments. Hydrothal 47
(Liquid) and Hydrothal 191 (Granular) contain dimethylalkylamine salts-of
endothall (acid)., These chemicals can cause fish kills at dosages slightly
above 0,3 ppm acid equivalent. They may be permit:ted for control of filamentous
algae and Chara in localized sites such as swimming areas and drainage ditches
at dosages up to 0.2 ppm acid equivalent if fish are present. If no fish are
present the higher dosages up to 0.8 ppm may be allowed to provide longer lasting

control.

The lower dosage where fish are present may have to be repeatad several

times in a season when algal growth reappears.

Simazine

{Trade name Aquazine) {a a broad spectrum herbicide which controls

planktonic and filamentous algae, Chara, Myriophvllum, Najas and Potamogeton.
It is relatively non-toxic to fish and zooplankton but {t3 persistence for as




-3 -

much &s two months makes its large scale use unacceptable. It is therefors
registerad for use only in ponds where little or no outflow occurs during the
entire summer geason. Because of its broad spectrum effect it may limic
primary productivity in a pond and thus reduce fish growth rates. Authorize
ouly in private ponds with no summer outflow. Maximum allowable dosags is
6.8 lbs. per acre foot of water.

2,4, S-TP (Silvex) No herbicides containing this active ingradient ﬂty bc
Authorized due to its dioxin contzminants.

General Conditions in waters open to the public.

Waters open to the public include all of the larzer lakes in the state whara
the bottom of the lake {3 state owned up to mean low water line. ThHese includs
the Great Lakes (Erie, Ontario), Chautauqua Lake, Lake Champlain, Laks George,
Oueida Laks and the Finger Lakes (except Hemlock). Other lakes whera the
ownership of the bottom may be uncertain are considered open to the public
whenaver there is any publicly owned land touching the shoreline of the lake -
and such lands are not posted or regulated against general public access. 1In.

all such waters open to the public the following conditions apply to sny pnr-tta<
for use of chemicals in water to control aquatic vegetation:

&. Trsatment for raocad aquaxica (vascular plan:a) may not bae done mnrt
than 200 feet from shore or in water over six feet deep excapt to
open boat channels not over 100 ft wide out to open watar. Sueh’
boat channels should be no closer than 0.25 mile apart. R

b. Undeveloped shorelines may not be treated.

c. Shorelines adjacant to publicly owned lands may be treated only with .
concurrance of the agency having jurisdiction of such lands.

d. Other than for algae coatrol, only one chemical herbicide may be used
in any treatment sarea per year and repeat treatments with the same
or another chemical in the same year are prohibited. (This rule is
genarally followed in private lakes also but might have to be rcltxcd
if the private owner is adamant and the label allows {it)

e. Any treatment which would result {n demonstrable harm to fithtries )
reasources may be denied or 1imited as the situation warrants.






Category

I (HIGHLY TOXIC)

II (MODERATELY
TOXIC)

III (SLIGHTLY
TOXIC)

VI (RELATIVELY
NONTOXIC)

FEDERAL INSECTICIDE,

Signal Word

on.the Label

DANGER - skull
and crossbones -

WARNING

CAUTION

none*

NOTE: *None required based on

acute toxicity; however, nature of
product and use pattern may require
appropriate precautionary

statements,

lEquiva'lents:
2Equivalents:

APPENDIX S

FUNGICIDE, & RODENTICIDE ACT - CATEGORIES OF TOXICITY

ROUTE OF ADMINISTRATION

LDsg

Oral
(mg/kg)!

0 to 50

over 50 to
500

over 500 to
5,000

over 5,000

Probable Oral Dose
for a 150 lb. Man

a few drops to a
teaspoonful

over one teaspoonful
to one ounce

over one ounce to one
pint or one pound

over one pint or one
pound

LDgy — the dose level which will
kill 50% of the test animals.
Minimum of 14 days observation,
Animals fasted for oral studies.

1000 milligrams (mg) = 1 gram (g); 28.3 grams =
1 liter (1) = 1,06 quarts; 1000 micrograms (ug)
This information obtained from the Northeastern Regional Pesticide Coordinators

1 milligram (mg)

Dermal (rng/kg)l
24 hr. Exposure

0 to 200

over 200 to
2,000

over 2,000 to
20,000

over 20,000

’ LCSO

Inhalation

(ug/1)?

0 to 200
0 thru 0,2 mg/!

over 200 to
2,000

(0.2 thru

2 mg/l

2,000 to 20,000
2 thru 20 mg/l

over 20,000
(greater than
20 mg/1

LCgy — the air concentration which

will kill 50% of test animals exposed for
a period of 1 hour., Minimum of 14 days
observation. Vapor or gas may be
expressed in ppm.

1 ounce; 1 kilogram (kg) = 2.2 pounds (1b)

' Pesticide Information Manual.
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Appendix £

A SPECTAL MESSAGE FROM THE DIVISION OF FISH AND WILDLIFE

TO: PERSONS WHO APPLY CHEMICALS CONTAINING COPPER TO LAKES OR PONDS

Every package of cigarettes bears a warning that smoking may be
dangerous to ones health. Every container of copper sulfate or other
copper-containing algicide should bear a conspicuous warning that its
contents may be dangerous to the health of the waters where used.

New York State law requires the Department of Enviromnmental
Conservation to issue permits for the use of chemicals in water to
control aquatic vegetation. These permits cannot be legally denied
in privately owned waters. Only the dosage of authorized chemicals
may be restricted to assure safety to aquatic 1ife at the time of
treatment,

However, we feel it i3 our obligation to warm permittees that all
of the copper which is put into a body of water goes into the bottom
sediments and stays there indefinitely (unless dredged out). The use
of copper algicides year after year thus results in a continuous accu-
mulation of copper in the bottom sediments (mud)., Copper is a toxic
substance when present at excessive concentrations just as common salt
(sodium chloride) is toxic in large doses (there are no fish in the
Great Salt Lake of Utah!).

Repeatad use of copper~containing algicides can cause serious
environmental damage in lakes or ponds. Bottom dwelling organisus
which are one source of f£ish food can be completely eliminated and
certain desirable rooted aquatic plants may be unable to grow. Some
people may consider it an advantage to have a starile lake bottom.
However, we have heard of some lake owmners in Wisconsin who have spemt
large sums of woney to have the copper dredged out of their lake beds
after the lakes became unproductive due to copper poisoning.

We do not have the ability to test lake bottoms to warm of im-
pending toxic conditions., We can only warn you that continued use of
copper-containing chemicals in any body of water can severely impair
the future ability of that water body to support normal living commu-~
nities of plants and animals,







Appendix 7
Copper

Recommendation: 0.005 mg/1. as total copper for the protection of fish and
aquatic life.

Existing criterion: Not greater than 0.2 milligrams per liter expressed as

Cu in waters having an alkalinity of 80 milligrams per

1iter or above.

Copper when dispersed to water, is distributed in several forms, most
commonly including metallic copper, copper sulfate, copper chloride, copper
nitrate and copper oxide. Metallic copper is insoluble in Qater, while
copper oxide is only slightly soluble and the remaining salts are highly
;o]ub1e in water.

The uses for copper and its salts are very diverse. Metallic copper is
used extensively in the electroplating and electrical industries, and for
cooking utensils, pipes, roofing, currency and other uses where corrosion
resistance or conductivity are important. Copper salts are used in textile
processes, insecticides, fungicides, algicides and other industrial purposes.

Copper salts generally occur in natural waters in trace quantities,
usually less than 0.020 mg/1. (McIntosh, 1976). Thus the presence of elevated
quantities of copper usually indicate human influence or pollution. Copper in
small quantities 1s considered an essential element for life, particularly in
the formation of hemoglobin in animals and for growth of plants. However, small
increases in copper content of water may quickly make the water unsuitable for life.

There has been insufficient work accomplished in defining clearly the toxic

agent of a copper compound, i.e., total vs ionic copper, and its relationship to ,



parameters affecting its availability in water. Therefore, all concentrations
given below will be as total copper unless otherwise specified.

McIntosh (1975) demonstrated the rapidity with which copper is complexed
in moderately hard water. Upon addition of 3 mg/1. copper sulfate, the copper
concentration declined within one day of addition to levels approximating
0.5 mg/1. and subsequently gradually declined to background concentrations in
6 to 8 weeks. The copoer became accumulated primarily in plant tissue and the
sediments. Stiff (1971) observed that 43 to 77 percent of copper in natural
waters was adsorbed to suspended particulate matter greater than 0.45 um in
size. In model water systems, the soluble copper was present predominantly as
copper carbonates (approximately 96.7%) with the remainder as ionic copper
when amino acids, cyanide or humic compiexes were absent. However, in the
presense of these latter substances, copper became strongly complexed with
these substancesvtc varying degrees rather than forming copper carbonates (Stiff,
1971).

Copper concentrations in water that are detrimental to humans are unlikely
to be consumed due to their disagreeable taste (McKee and Wolf, 1963). Copper
concentrations detrimental to livestock and most terrestrial wildlife exceed
those detrimental to man and rarely occur in nature, therefore, there is little
concern for copper poisonina from aqueous sources (Rudd and Genelly, 1956; Tucker
and Crabtree, 1970).

Toxicity of copper and its saIts(in the absence of suspended matter, amino
aci?s, cyanide an& humic complexes) to aquatic life has been widely studied.
First literature recognition of the toxic effects to fish may have been that of
Titcomb in 1914. Prior to that time, it algicidal (Moore and Kellerman, 1905)

and bactericidal (Kellerman and Bethwith, 1906) properties had been well documented.
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Lethal effects of copper in fish are caused by chelation of copper with
micousel oroteins of the skin, mouth and gills (Holland, et al., 1960; Lloyd,
1961; Trama, 1954) at concentrations of copper as low as 0.03 mg/1. The
respanses arc typical of respiratory distress or hypoxia. The fish rise to the
surface of the water, increase respiration rate, dart about with jaws agape,
respond less to external stimuli, finally losing equilibrium, and becoming
immobile before dying.

Acute toxicity of copper to fish and other aquatic life varies widely.

The concentration of copper affecting an organism varies with the same factors
that affect availability of copper in water given above. Pagenkopf et al. (1974)
determined that the primary toxic agent is the cupric ion and the principal

factor controlling its toxicity is alkalinity. Therefore, a given concentration
of copper in water of low hardness or alkalinity (less than 80 mg/1. as CaC03)

and low dissolved oxygen-content (less than 4.0 mg/1.) will be more toxic than

if the same concentration were present in hard or more alkaline waters with

higher dissolved oxvgen content. The wide variation in acute toxicity is evident
in Table I which presents reported toxicity findings of numerous authors. Members
of the family Centrarchidae appear to be relatively insensitive to elevated copper
levels (96-hcur median tolerance concentrations ranging from 0.2 to 10.2 mg/1.

for bluegills) (TLm) when compared with the more sens{tive Salmonidae, and brown
bullheads, goldfish and striped bass (96-hour Tlm range from 0.04 to 0.5 mg/1.).
Among the invertebrates, the Qarious species of water flea Daphnia sp., the isopod

Gammarus pseudolimnaeus and the snail Physa integqra appear to be as sensitive to

canper as Salmonids.
Sublethal effects (See Table 2) of copper to fish include cessation of
feeding at 0.009 to 0.10 mg/1. in brook trout and rainbow trout, respectively

(Drummond et al., 1973; Lett et al., 1976), increased cough response at 0.006 to



0.015 mg/1. in brook trout (McKim and Benoit, 1971; Drummond et al., 1973) and
increased loccmotor activity at 0.012 to 0.015 mg/1. copoer (Drummond et al.,
i973}. This latter response manifiests itself in two extremes, i.e., avoidance
and attraction. Avoidance was demonstrated with Atlantic salmon in both field
and laboratory situations at copoer concentrations of 0.0023 to 0.0043 mg/1.
{Spraque, 1964a; Sprague, 1964b; Sprague and Ramsey, 1965; Sprague, et al.,
1865) which may have been aggravated by the presence of zinc:_ This avoidance
prevented reproduction due to failure of the salmon to reach their soawning beds.
Attraction of goldfish was shown in a shallow cooper gradient (0.G1ll to 0.017
mg/1.) (Xleerekoper, 1973; Kleerekoper et al., 1972).

Reproduction of fathead minnows was reduced ét copper concentrations of
10.6 to 18.4 ug/1. in soft water (31 mg/1. as CaCO3) (Mount and Stephan, 1969}
and 14.5 to 33 ug/1. in hard water (200 mg/1. as CaC03) {Mount, 1968). Growth
of fathead minnows was affected by copper concentrations greater than 10.6 ug/l.
in soft water (Mount and Stephan, 1969) and greater than 14.5 ug/1. (Mount and
Stephan, 1968) or 32.0 ug/1. {Eaton, 1973) 1in hard water (200 mg/1.). Similarly,
growth of brook trout was reduced by 32.5 ug/1. copper in soft water (45 mg/1.)
(McXim and Benoit, 1971) and rainbow trout growth was reduced by 75 ug/1 copper
in very hard water (2365 mg/1.) (Lett et al., 1976). Some acclimation %o copper
at experimental concentrations was noted by Lett et al., (1676).

Aﬁccumulation of copper in fish exposed to lethal concentrations occurred
primarily on the 91115 and in the liver (Benoit, 1975, and Brungs et al., 1973).
Fish did not accumulate 1ngfeasing_amounts of cooper with increasing age
(Tong et al., 1974) nor at sub-effect levels (McKim and Benoit, 1974) but short
term exposures did cause temoorary (up tao 79 days duration) increases in copoer

content of green sunfish (Lepomis cyanellus) in experimentdl onnds ieceiving




copper sulfate treatment (McIntosh, 1975). Lin et al. (1972) stated that there
was no apparent relationship between length of copper exposure or concentration
of copper to the copper residues detected in fish, however, fish
exposed to copper generally had increased concentrations in the flesh. -

Copper at concentrations of 0.006 and 0.014 mg/1. lowered the resistance of

the European eel (Anquilla anquilla) and coho salmon, respectively, to the bacteria

Vibrio anquillarum (Rodsaether et al., 1977; Stevens, 1977).

The maximum acceptable toxicant concentrations (MATC) and application factors
for copper are in close agreement (summarized below) considering the inherent
biological variability and that total copper was used for calculations rather
than dissolved copper.

MATC (mg/1.) Application Factor

Species Type of water Safe Unsqu Safe Unsafe Reference
Fathead '

minnow Hard 0.015 0.033 0.03 0.07 Mount, 1968
Fathead

minnow Hard 0.024 0.037 0.07 Pickering et al., 1977
Fathead

minnow Soft 0.011 0.018 0.14 0.24 Mount & Stephan, 1969
Fathead

minnow Variable 0.066 0.12 0.04 0.07 Brungs et al., 1976
Brook trout Soft 0.010 0.017 c.10 0.17 McKim & Benoit, 1971
Bluegill Soft 0.021 0.040 0.02 0.04 Benoit, 1975

Similar effect - no effect concentrations are summarized on.the following page and

are consistent with MATC values noted above.



Effect - Mo effect (mg/1.)

Soecies Type of Water
Brown bullhead Hard
Coho salmon Soft
Daphnia magna Hard

Baphnia ambigua

Daphnia pulax ard

Daphnia parvula

sammarus pseudol imnaeus

Camvaloma decisum oft

Physa inteqra

Safe
0.011
6.010
0.04Q

0.020

0.008

Unsafe

0.016
0.014
0.060

0.040

0.015

Reference
Christensen et al. = 1972

Stevens, 1977

v Winner & Farrell, 1976

Winner & Farrell, 1976

Arthur & Leonard, 1970



Copper is commonly found in association with other heavy metals particularly
zinc or cadmium. Synergistic reactions between copper and zinc causing avoidance
reactions by Atlantic salmon have been noted pre#iously. Eaton (1973) found that
fathead minnow spawning success and egg production were reduced by copper concen-
trations between 5.3 and 6.7 ug/1 when low concentrations of added cadmium and
zinc were present. The cadmium and zinc doncentrations were 3.9 and 27.3 ug/1.,
respectively, when no effect was observed and 7.1 and 42.3 ug/l., respectively,
when reproduction was affected. Test waters had average hardness and alkalinity
of 207 and 154 mg/1., respectively, expressed as CaCO3. Each concentration of
the heavy metals could be reasonably expected below industrial areas thus
influencing the reproductive and growth capability of sensitive fishes.

Soluble copper compounds are the most widely used chemicals for the control
of algae in }mpounded waters. The prevalent algal problems occur in waters
supporting warm water fisheries. They are also the waters with the greatest
nutrient content which supports algal growth. Copper at concentrations beatween
0.05 and 1.0 mg/1. will ki1l most species of green and blue-green algae. These
concentrations are sufficient to kill fish if they are exposed for a sufficient
period of time to copper, therefore, control of algae with copper must be dealt
with cautiously. It should be noted that the greatest mass of algae will be
located within the first 1 to 2 meters of the water surface. The Department of
Environmental Conservation‘issues permits for algae control to private citizens
with certain conditions attached. These conditions recognize the distributional
pattern of algae in the water column and permit a copper concentration of 0.076
mg/1. in waters with an alkalinity of 80 mgf1: or more (0.025 mg/1. in waters
with less than 80 mg/1. alkalinity) over: the first:l to 2 meters of the water
column thereby temporarily controlling the majority of algae present. Fish

within the treatment zone are temporarily repelled; however, due to the hardness



and alkalinity of the water, the copper is quickly complexed and precipitates
to be incorporated in the sediments or is taken up by the algae.

The fresh waters of New York State generally have an alkalinity of 150 mg/1.
or less and hardness of 200 mg/1. or less expressed as calcium carbonate.
Therefore, experimental results presented above are applicable to most New York
State fresh waters. Based upon MATC values, the synergistic effects of copper
with other metals, and reduced disease resistance, a total cnpger concentrafion

of 0.005 mg/1. is recommended.
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Table 13 Acute toxicity of copper and copper compounds to fish and aguatic invertebrates

(mg/1) Biocassay
Scientific name Desexipeive name Concentration Duration  Type* Effocts Refevence
Fishes:
Salmonidget
Salmo salay Atlantic salmon 0.05 - Field Incipient lethal Sprague (1965)
concentration
Salmo salar Atlantic salmon 0,032 - S Incipient lethal level Sprague & Ramsey(1965)
soft water; 17°C
Salmo salar Atlancic salmon 0.125 96 hours S TLm; HD=8-10; pH=6.5~ Wilson (1972)
6.7; 18-219C
Salmo salar Atlantic salmon 0.48 - F Incipient lethal level; Sprague (1964a)
hard water; pH=7.1-7.5;
159C; juveniks
Salmo salar Atlantic salmon 0.04-0,06 21 days - Little mortality; 159°C Crande (1967)
Salmo gairdneri Rainhow trout 0.8 48 hours Field TLm - Herbert et al.(i965)
Salmo gairdnert Rainbow trout 0.,4~0.5 48 hours S TLin; dependent on Brown (1968)
dissolved oxygen &
hardness
Salmo galvrdneri Rainbow trout 0.4~0.6 21 days S Little mortality; 15°C  Hrown & Dalton(1970)

* Bioassay Type! S=static; F=Flow-through; Field=Field study; U=Unknown

#++ Effects & remarks: TLm=median tolerance limit; LC=lethal concentration to a given percentage of individualsy MATC= Maximum
acceptable toxicant concentration; TL=Tolerance limit to a given percentage of individuals; HD=Hardncss as
mg/l. CaCO4; DO=Dissolved oxygen in mg/l.
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Scientific ngme
Sylmo gadrdpert

Salmo galrdneri

Salmo gairdnerf

Salmo galrdnerl

Salmo gairdneri

Salmo palrdneri

Salmo trutta

Salmo trutta

Table 13 Acute toxicity of copper aud coppor, compounds to Fish and

- o s

Rainbow trout

Rainbow trout

Rainbow trout

Rainbow trout

Rainbow trout

Rainbow trout

Brown trout

Brown trout

Salvelinus fontinalls Brook trout

Oncorhynchus
shawytscha

ChinooR'SalmBn

{mg /1)

Concent ration

Biovatisay

Duration Ty pe

aguat ic invertebrates

Elffegps*

0,75
5.0

0.15

0.242

0.094

0.070

0,04~0.06

2.5

0.1

0.04

48 hours

11 hours

48 hours S

48 houvs F

10 days F
48 hours Field
21 days S

12.5 hours Field

96 hours F

* Bioassay Type: S=static; F=Flow-through; Fleld=Field study; U=Unkuown
Tlo=median tolerance limic; LC=lethal councentrvation Lo a given perveentage of dndividuals; MATC- Max fnuun
accepluble toxlcant concentrationg TheToderance Limit to a given peveentage of individoals; HUD-Hardoess as

*% Effects & remarks:

mg/l. CaCOq; DO=Dissolved oxygen fn wg/l.

Tla; 15.3-18.4°C

Peath or distress;
12.89C

TLay 137C

LC 50; 1D=350~375;
pH=8.0~8.3

Threshold LC 50, HD=
350-375; pli=8.0-8.3

Thing HD=21-26; pli=
5.5-6.4
Little morcality; 15°C

Partial kill, 248 ppn
alkalinity

TLiny 14 month-old fish

Acutely toxic to fry

o

Refevence

Brown & Balton{1970)
Applegate et al.(1957)

Cope (1966)

Cope (1966)

Fogels & Sprague(1977)

Culamari & Marchetti
(1975)

Crande (1967)
Warrick ct al.(1948)

Mckim & Benoie{(1971)

Hazel & Maith{1970)
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Table 1

Scientific nane

Oncorhynchus kisucch

Oncorhynchus kisutch

Oncorhynchus kisutch

[ ini H

Pimephales promelas

Pimephales promelas

Pimephales promelas

Pimephales promelas

promelas

Pimephales

Pimephales promelas

Pimephales promelas

i Acute toxlcity of copper and copper compounds to fish and aquatic inverichrates

Descriptive name
Coho salmon

Coho salmon

Coho salmon

Fathead minnow

Fathead minnow
Fathead minnow

Fathead minnow

Fathead minnow
Fathead minnow

Fathead minnow

(e /1)
Concentration Duration
Ue19-0.48 96 hours
0.074 96 hours
0.060 96 hours
0.43 96 hours
0.75 96 hours
0.84 96 hours
0,18 96 hours
leds 96 hours
0.05 96 hours
0.,60-0,.98 96 hours

* Bloassay Type: S=static; F=Flow-through; Fiecld=Field study; U=Unknown

k% Effects & remarks:

Bioassay
Typet
u

S

S

Ef fooyt®
TLm

TlLm, yearlings) 10~
12°C; 1D=89~99

TL@, smolts; 10~
12°C; HD=89-99

TLm; hard water

TLm, HD=31; pH=
6.9-7.2; Alk=30-31

TLm, HD=31; pH=6.9~
7.2; Alk=30-31

TLm

TLm; hard water

TLm; soft water

+

TL 50, dissolved copper
moderately soft & hard
water,

Reference
Holland et al.(1960)

lorz (1976)

Lorz (1976)

Mount (1968)

Mount & Stephan (1969)

Mount & Stephan (1969)

Maloney & Palmer(1956)

Tarzwell & Henderson
(1960)

Tarzwell & Henderson
(1960)

Brungs et al.(1976)

TLm=median tolerance limit; LC=lethal concentration to a given purcentage of individuals; MATCs Maximum

acceptable toxicant concentration; TL=Tolerance limit to a given percentage of individuals; HD=Hardness as
mg/l. CaCOy; DO=Dissolved oxygen In mg /1.
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Table

Sclentific nyme

Not imegonus
crysoleucus

Notimegonus
crysoliecus

Carassius auratus

Carassins auratus

Cyprinus carpio

Cyprinus carpio

Centrarchidget

Lepomis macrochirus

Lepomis macrochirus

Lepomis macrochirus

Lepomis macrochirus

Deseriptive name

Golden shiner

Colden shiner

Goldfish

Goldfish

Carp

Carp

Bluegill
Bluegill
Bluegill

Blueglll

Acute toxicity of copper and copper compoundds to [ish and aquatic invertebratoes

* Bicassay Type: S=static; F=Flow-throughj Ficld=Field study; U=Unkunown

*% Effects & vemarks:

Total mortality

TLm; soft water; 25°C
TIM; soft water; 25°C
Thm; pli=7.8, 17°C;
Timy pli=7.8; 17°C;
TLm; 18°C; soft water

TL 50, MD=45; pH=7-8

Tim; pH 5.3, HD=45-47

(mg/1) Biaassay
Conconteation Duration Py pe® Effocisk

1.0 - Field Not killed
5.0 46 hours F
0.094 24 hours H
0,036 96 hours 8
2.1 24 hours S

D.0.=6.5
0.81 96 hours S

D.0.=6.5
1.25 96 nours S
1.10 96 hours F
0.74 96 hours S
1.25 56 hours s

Thm, 18°C, soft water

Tim=mediun tolerance limit; LC=<lethal concentvation to a given peveentage of individuals; MATC:

Refervence

Etppes (1959)

Lewis & Lewis{1971)

?lckering & llenderson
(1964)

Pickering & Henderson
(1964)

Rehwolde e al . (1971)

Rihwoldt et al.(1971)

Patrick et al.{1968)
Benate (1975)
Trama (1954)

Cairns & scheler(1968)

Max i,

acceptable toxicant concentration; Th=Tolerante Llimit to a asv‘n percentage of iadividuats; HD-Hacdness as
mg/l. CaCOy; DO=Dissolved oxygen in ag/t.
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Table 1: Acute toxicity of copper and copper compounds to fish and aquatic invertebrates

(mg/1) Bicassay
Scientiflfic ngme Descriptive name Concentration Duration Tvpe* Effect®* Reference
Lepomis macrochirus Bluegill 0.46 30 days U TLm, soft water Surbes (1965)
Lepomis macrochirus Blueglill ’ 10.0 96 hours S TLm, hard water ‘ Tarzwell & Henderson
(1960)
Lepomis macrochirus Bluegill 0.2 96 hours S TLm, soft water Tarzwell & Henderson
, (1960)
Lepomis macrochirus Bluegill 10.2 96 hours S 3 hard water; 25% Pickering & Henderson
(1964)
Lepomis_macrochirus Bluegill 0.66 96 hours S TLm; soft water; 25°C Pickering & Henderson
(1964)
Lepomis macrochirus Bluegill 2.80 48 hours S ; 24%C _Cope (1966)
Lepomis macrochirus Bluegill 0.86 24 hours”™ § TLm, soft water, 25°C  Pickering & Henderson
(1964)
Lepomis macrochirus Bluegill 10.7 24 hours S TLm, hard water, 25°C  Pickering & Henderson
(1964)
Lepomis macrochirus Bluegill : 3.8 24 hours 8§ Thm; 179C; pH-7.8; Rehwoldt et al.(1971)

De0e=6.5

* Bioassay Type! S=static; F=Flow-through; Field=Field study; U=Unknown ‘ ]
*% Effects & remarks: TLm=median tolerance limit; LC=lethal concentration to a given percentage of individuals; MATC= Maximum
acceptable toxicant concentration; TL=Tolerance limit to a given percentagc of individuals; HD=Hardness as

mg/le. CaCOy; DO=Dissolved oxygen in mg/l.



Table 1

Scientific name

Lepomis macrochirus

Micropterus salmoldes

Descriptive name

Ictaluyridae:

Ictalurus punctatus

Ictalurus nebulosus

Percichthyidael

Morone americana

Morone americana

Morone saxatilus

Morone saxatilus

Morone saxatilus

Morone saxatilus

Bluegill

Largemouth bass

Channel catfish

Brown bullhead

White pexch

White perch
Striped bass
Striped bass
Striped Lass

Striped bass

Acute toxicity of copper and copper compounds to Lish aml aquatic lavertebrates

(mg/t) Bioassay
Concentration Duration Ty Effect™* Reference
2.4 96 hours S TLm; 17°C; pli=7.8; Rehwoldt et al.(1971)
Dao‘o=605 .
1.0 - Field Not killed Eippes (1959)
2.5 94 hours F Not lethal, 19-24°C Lewis & Lewis (1971)
*
0.17-0.19 96 hours F TL 50, 7 wmgnth~old Fish,Brungs et al.(1973)
HD=200, 23°C, pH=7,2-8.2
11.8 24 hours S TLm; 17°C; pH=7.8; Rehwoldt et al.(1971)
DeOe= Ge5
6.2 96 hours S TLm; 17°C; pli=7.8; Rehwoldt et al (1971)
D.0.=6.5 '
0.4 24 hours F TLm; fingerlings; 21,1C Hughes (1971)
0,25 48 hours F TLm; fingerlings; 21.1C lHughes (1971)
0.15 72+ hours F TLim; fingerlings; 21.1C Huéhes {(1971)
0.75 24 hr. F TLm; larvae; 21.1°C Hughes (1971)

* Bivassay Type: S=static; F=Flow~through; Field=Ffield study; U=Unknown .

** Effects & remarks: TLin=median tolerance limit; LC=lethal concentration to a given percentage of individuals; MATC= Maximum
acceptable toxlcant concentration; Tl=Tolerance limit to a glven percentage of individuals; HD=llardness as
mg/l. CaCOy; DO=Dissolved oxygen in mg/l.



Table 1 Acute toxiclty of copper and copper compounds to fish and aquatic invertcbrates

(mg /1) Rioassoy
Scientific name Descriptive pame Concentration Duration  Type® Effect®* Reference

Morone saxatilus Striped bass. 0.25 48 & 72 hr.F TLm; larvac; 21.1% Hughes (1971)

Morone saxatilus Striped bass 0.1 96 hours F TLm; larvae; 21.1°C Hughes (1971)

Morone saxatilus Striped bass 8.3 24 hours S TLm; I?OC; pl=7.8 Rehwoldt et al.{31971)
De0e=6,5

Morone saxatilus Striped bass 4.3 96 hours S TLm} l?OC; pH=7.8; Rehwoldt et al.(1971)
De0s=6.5

Invertebrates?

Acroneurig lycorias Stone fly 8.3 96 hours S TLm; 18°C; pH=7.25 Warnick & Bell (1969)
H.D.=Mo; D.0.=9.2

Ephemerellag subvaria May fly 0.32 48 hours S TLm, 1800; pH=7,25 Warnick & Bell (1969)
H.D.=44; Ds0s=9.2 .
L4
Hydropsyche betteni Caddisfly 32.0 14 days S LC 50; 1800; pH=7.25; Warnick & Bell (1969)

".D-"’l‘li; De0e=9,2

Crustgceg!
L ]

Cammarug Ampht pod 0.020 96 hours F ' TLm; 15°C; soft water Arthur & Leonard(1970)
pseudolimnaeus ' -
Cammarus lacustris Amphi pod 1.5 96 hours 8 TLm, 15°C Neboker & Gaufin(1964)

* Bioassay Type: S=static; F=Flow-through; Field=Field study; U=Unkunown
*%* Effects & remarks? TLm=mcdian tolerance limit; LC=lethal concentration to a given percentapge of individuals; MATC= Maximum
acceptable toxicant concentration; Th=Tolerance limit to a given percentage of individuals; HD=Hardness as

mg/l. CaCOy; DO=Dissolved oxygen in mg/l,
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Scivntific ngme

Daphnla magna

BDaphnia mapng

Daphnla magna

Daphnia magna

Daphnia magna
Daphniag mapgna

Daphnia pulex

Table 1:

Acute toxicity of copper and copper compounds o Fish and

aquatic invertebrates

Reference

LC 50, H.D,=44-53; Biesinger &

Christensen(1972)

Apparent threshold Anderson (1950)

toxicliy far 30% of

Winner & Farreli(1976)

1C S0, H.D.=130-160};
p1-8.2-9,5; D.0.=8.7-

Threshold concentratlon Anderson (1944)
no fumobillzatlon; o

Copper as CuClz; 5°¢C

threshold concentration Anderson (1944)
nwo immobilizatlong °
Copper as CuSO,; 25°¢C

Threshold Concentrat ionjAnderson (1948)
hmmoblization; copper
as CuCIz; 25 C

Winner & Farrell (1976)

(/1) Bioassay

Duescrviptive nane Concenl rad ion Duration Tvpe® Efipect=s
Water flea 0.044 48 hours 5

pli=7.4-8.2
Water flea g.011 64 hours s

animals
Wauter flea 0.0865 72 hours 5

i1.4; 20 C
Water flea 0.08 - 5
Water flea 0.10 - 5
Water flea 0.027 64 hours S
Water flea 0,046 72 hours S

* Bloassay Type: S staticy F: Flow=through; Field-Ficld study; U Unknown

Al

Effccts & rematks:

Than-median tolerance Limity LC=tethal concentration to o piven percentape ol

LC 505 HeDo=130-1060;
p}|‘-8.2-965; D.0.=8.7~

individual sy MATC: Maxioumn

acceptable toxicant concentrution; Thotolerance Limit to a given percentige ol individuals; H>-Harduess as

m/ Ve CaCOyp; PO=Dissalved oxygen inwg/l.



Scientific name
Daphnia parvulg

Daphnia ambigua

-Gyraulus

-.circumstriatus

Physg integra

Physa heterostropha
]

Campeloma decisum

Table 1

Descriptive name

Water flea

Water flea

Snai[

Snail

Snail

Snail

Acute toxicity of copper and copper compounds to fish and

aquatic invertebrates

LC 50, H.D.=130-160;
pH=802‘90 5, Ds0e=8.7~

LC 50 H.D.=130~160;
pH=8.2-9.5, D.0.=8.7-

TLm; hard water

15°C; soft water

TLm; hard water

(mg/1) Bioassay
Concentration Duration  Tvpe® Effocth*
0.072 72 hours 8§
11.4; 20°C
0.0677 72 hours  §
11.4; 20°C
0.425 96 hours =
0.039 96 hours F TLm;
0.27 48, 72 & F
96 hours
1.7 96 hours -~

* Bioassay Type: S=static; F=Flow-through; Field=Field study; U=Unknown
TLm=median tolerance limit; LC=lethal concentration to a given percentage of individuals; MATC= Maximum

acceptable toxicant concentration; TL=Tolerance limit to a glven percentage of individuals; HD=Hardness as
mg/l. CaCOq; DO=Dissolved oxygen in mp/l.

** Effects & remarks:

GLm; 15°C; soft water

Reference
Winner & Farrell{1976)

Winner & Farrell1(1976)

Wurtz & Bridges(1961)

Arthur & Leonard{1970)

Wurtz & Bridges(1961)

Arthur & Leonard{(1970)



»

Salmonidac

Salvel inus

Table

Fontinalis

Salvelinug

foutinalis

Salvelinus

fontinalis

Salvelious

fontinalis

Salvel inus

fontinalls

Salvelinus

fontinalis

Salvel inus

fontinalis

Salvel inus

fontinalis

Salvelinus

fontinalis

21 Chronde effectn o vopper aind copper vomapoasadn Lo penh and agoatic bmesertebaaten,

heseriptive name

(/1)

Concoent ralion

hration

Bioansay®

Ahepe -

Brook

Brook

Brook

Brook

Bruok

Brook

Brook

Brool

Brook

traut

trout

trout

trout

trout

crout

trout

trout

trout

* Hioassay Typey s=static; F=Flow-through

ke

Effect communts:

ID-lavdricss as mgf/l CaCOy; Abk,
toxicant concentration,

> 0,009

20,009

Yo.012

Y0,015

0.,07325
0,0325
0.,0325
0.0325

0.01325

24 hours

24 houvs
1 days

7 days

8 months

8 months

3 months

4 months

Alkalinity as wgf/l CaCoy;

l.‘

F

F

DO Dissolved oxygen in mp/l; MAPRC

Flfawere?

Roedueod or na Leeding

Increased cough

response

Incveased locomstor
activity for 3 days

Increased locomator
activity for test

period. Al
above at: pi=7.5%4-

7.75; UD-44-46; B.5°C

Reduced survival

yearlings.

Reduced growth of
surviving yceavlings

Reduced epg

hatchabilitvy

Aluvins oxperience
24% mortalicy

Alevins expericnce
total mortality

Drummond ot al.(19771)

Drumnowd ot at. (1979)

Drumond et al.(19773)

Drummond ev al.{1973)

Mckim & Boenoit(1971)

MK km & Benoit(1971)

Mekim & Benoit{1971)

McKim & Benoic{1971)

McKim & Benoic(1971)

Maximm accentable
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Table 2

Scientific pame

Descriprive name

(mp/1)

“Concentration

Biocassay*

Duration Tvpe

Effoct®#®

Brook trout

Salvelinus fontinalis

Salvelinus fontinalis Brook trout

———————

Salmo gairdneri Rainbow trout

Salmo gairdneri Rainbow trout

Salmo gairdneri Rainbow trout

Salmo salar

Salmo salar

* Bioassay Type: s=static; F=Flow-through
*% Effect comments:
toxicant concentration.

Atlantic salmon

Atlantic salmon

0.0095~
0.0174

0.0094

»0.073
0.10-

0.30

0.1

0.0043

0.0023

22 months F

- F
40 days F
40 days F

30 minutes S

MATC, all results
above at pH~7.5%
HD=45, Alk=38.5-44.0
natural water temp.

Maximum no effect
concentration for
yearling thru spawn=-
ing to 3 month-old
juveniles. pH=6.9-8.8,
HD=40~46, Alk=139,5-

48.0 Natural water temp.

Reduced growth

Cessation of feeding
initially but returmed
to near normal feeding
by end of experiment,
tests at HD=365, 10°C

Increased time to
hatching

Avoidance reaction

Avoidance threshold;
juventles

Chronic effects of copper and copper compounds to fish and aquatic invertebrates,

Reference

McKim & Benoit(1971)

McKim & Benolit (1974)

Lett et al.(1976)

Lett et al.(1976)

Shaw & Brown(1971)

Sprague & Ramsey(1965)
Sprague(1946b)

HD=Hardness as mg/l CaCDq; Alk.=Alkalinity as mg/l CaCO4; DO=Dissolved oxygen in mg/l; MATC= Maximum acceptable
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Scientific name

Cyprinidae?

Rinephales prowelas’
Pimephales promelas

Pimephales promelas

Pimephales promelas
Pimephales promelgs

Pimephales promelas

Pimephales promelas

Pimephales promelas

Pimephales promelas

Effect commuentst

Table 2:

Desceriptive aame

Fathead
Fatheud

Fathead

Fathead

Fathead

Fathead

Fathecad

Fathead

Fathecad

ninnow

minnow

minnow

minnow

minnow

mlnnow

minnow

minnow

minnow

* Bioassay Typet! s=static; FeFlow-Lhrough
Ub-lardaess as g/l CaCly; All -Alkalinity as mg/1 CaCOy; DO-Dissolved oxygen fu mg/i; MATC- Maximum acceplable

Ltogicant concentrations

Gap /1)

507 mortality

Reduced growih

No spawnlug occurred

MATC, tests at HD=13},
pl=6.9-7.2, D0=6.9~7.9,

Reduced growth at 45
days-old but roughly
equal Yength compared
to control at tevmlna-

Reduced welght of

Concentrat lon Duration Tvpe Ffloect ™%
0.0184 127 days ¥
> 0.0106 127 days ¥
>0,0106 - F Reduced egg
hatchabtilicy
0,0184 327 days F
0.0106- - F
0.0184
Alk=30-31
0.01105"
0.033 - ¥ MATC; 11D=200
0,0053~ 1245 mon: F
0,032
tions
0.032 12.5mon.. F
- fish.
0.012 12¢5mon, - F

Sexual development
inhibiced-effect
enhanced by presence

Chronie effects of copper amd copper compounds to Fish and aquatic fuvertebrates,
Bioassay¥®
Reference

Mount & Stephan(1969)
Mount & Stephan(1969)

Mount & Stephan(1969)

Mount & Stephan(1969)

Mount & Stephan(1969)

Mount (1968)

Eaton (1973)

Eaton (197%)

Eaton (1971)

of zinc. Tests at HD=191~
224, pit=7,35-7.90; DO=3,8~-

B.7, Alk=136-180,



Scientific name
Pimephales promelas

Pimephales promelas

Pimephales promelas

Carassius auratus

Centrarchidge?

Lepomis macrochirus

Table 2t

Lepomis macrochiirus

Lepomis macrochirus

Lepomis macrochirus

Chronic cffcets of copper and copper compounds to Uish and aqualic invertebrates,

(mg/1) Bicassay*

Descriptive name Concentration Duration  Tvpe Ef fect** Reference

Fathead minnow 0.18 9 months F Spawning totally in- Brungs et al.(1976)
hibited

Fathead minnow 20.12 9 months F Spawning reduced Brungs et al.(1976)

Fathcad minnow 0.18 9 months F Some mortality due to Brungs et al.(1976)
copper tests at HD=148- .
3405 pH=7.6-8B.6; DO=5.0-
12.4; Alk=76-244.

Coldfish ‘ 0,011~ - F Attraction is shallow Kleerekiper(1973)

0.017 copper gradient

Bluegill 0.162 22 months F Adult survival reduced, Benoit (1975)
growth retarded, spawn-
ing inhibited

Bluegill > 0.040 ‘90 days F Larval survival : Benoit (1975)
reduced

Bluegill >0.077 90 days F Larval growth Benoit (1975)
reduced

Bluegill 0,021~ 22 months F MATC, tests at HD=44~ Benoit (1975)

0,040 50,, pH=7.0~8.0, DO=4~10,

* Bioassay Type! s=static; F=Flow-through
*% Effect comments: HD=Hardness as mg/l CaCO4; Alk.=Alkalinity as mg/l CaCOj; DO=Dissolved oxygen in mg/l; MATC= Maximum acceptable
toxicant concentration.

Alk=40~49



* N

* Bioassay Type! s=scaticy
Effect comments?

-

Sciemtific name
lctaluridae?

(cralurus nebulosus

Invertebratess:

Paphnia mugna

Daphnia magna

Daphnia magna

Daphnia pulex
Daphnia paxyula
Daphpia ambigua
Gammarus pseudol imnacus

Canmarus pseudolimnaeus

toxicant

Table 23

Desceript ive name

Brown bullhcad

Water flea
Water flea
Water flea

Water flea
Water fleca
Water flea

Amph ipod

Amphi pod

F=Flow-through
HD Hardoess as epfl CaCOy; Alk. Alkabinity as uyf/l Culu g

concentration.

G /1) Bioassay®
Copcentrarion  Duration Tvpe Effect*#*
0.011~ 30 days F Maximun no cof fect
0,016 cuncentration on
blood chemistry
between timits
giveu.
0.022 21 days S 16% reproductive
. impairment
0.035 21 days 5 50% reproductive
impaiment
0.080 - 5 Increased brood slze
but reduced survival
0,080 - S Reduced brood size
20,060 - S Reduced brood size
20,040 - S Reduced brood size
>0.0046 15 weeks F Growth to adull stuge
inhibitced
0.008- 6 weeks ¥ No effect level
0.0148

Chranic ef feets of copper and copper Compaunrds to Fish and aquativ bavertebraten,

Refeyence

Christensen et al {1972}

Biesinger &
ehristensen(1972)

Biesinger &
Christensen (1972)

Winner & Farrcll1(1976)

Winner & Farrvell{(1976)
Winner & Farrell{(1976)
Winner & Farrell(1976)

Arthur & Leonard(1970)

Arthur & Leonard(1970)

DO Dissolved oxypen in mg/l; MATC: Maximun acceptable
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Table 23 Curonic effects of copper and copper compounds to fish and aquatic invertebrates.,

Scientific name Descriptive uame
Physa inteara » Snail
Compeloma dicfsum Snail
Tubifex tuﬁifex Tubifieid worm
Orconectes rusticus Crayfish

* Bioassay Type! s=static; F=Flow-through

(mg/1) Bioassay*
Concentration Duration  Tvpe Effect**
0,008~ 6 weeks F No effect level
0.0148
0,008~ 6 weeks F o effect level
0.0148
0.06 6 hovrs S Depression of
respirution at 20°C
20,015 - F Crowth reduccd

Reference

Arthur & Leonard{(1970)

Arthur & Leonard(1970)

Popovic & Popovic(1977

Hubschman(1967)

**% Effect comments: HD=Hardness as mg/l CaCOq; Alk.=Alkalinity as mg/l CuaCO05; NO=Dissolved oxygen in mg/l; MATC= Maximum acceptable

toxicant concentration.
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APPENDIX 8

COMPREHENSIVE COPPER STUDY

PROJECT: Impact-of copper treatments on lake systems

OBJECTIVES:

l. To determine the history of copper usage for algae control on specific lakes
of New York State.

2. To determine the impact of copper applicatiouns to lakes for algae control
upou benthic macroinvertebrate communities.

3. To determine the relative accﬁmulaticu rate of copper in lake sediments
where ;lgae coantrol with copper is practiced.

4, To determine the potential number of lakes with impaired beathic communities

as a result of copper applications.
SPECIAL NOTES:

1. Copper in water solution for extended pefiods of time have been shown to
impair reproduction and growth of fish and certain invertebrates at
concentrations coasiderably less than those used for algae coatrol,

2. Water qualicy limits for the protection of aqutic life at levels
approximating 0.005 mg/l have been proposed.

3. Copper trearments of impounded waters occur annually with treatments being
made as frequently as once every two wesks duriag periods of-heavy water

usage.



4. Copper usage raquiring permits from the department were as follows for the

years 1976 through the present time (9/4/80):

1977 v 71 wacers
1978 '68 waters
13879 S6 wacers
1980 76 warters

k.

Waters supply impoundments and ponds with no ocutlet which use copper for

algae control are not required to obtain a permit from the depariment.

IMPLEMENTATION:

The project is to be implemented in chree stages as follows:

1. Determine history of copper usage on all waters in New York Starce where
copper has been used for algae coactrol.

2. Select, sample, and analyze sediments of approximately 55 treated waters aad
50 control waters of comparable sediment charcrars. It is desirable co
select five treated waters within each treatment class, i.e. treatment
classes being waters receiving treatmeants for 1,2,4,8.12,14,16,18, and 20
years. An additional treatment class for warers receiving treatments for
over 20 years may have as many as ten waters., Replicated chemical analysis
is required,

3. Basad upon the above findings in stages 1l and 2, 20 waters (5 control and 15
treatment waters) should be selected for macroinvertebrace(sampling,
sediment sieve analysi,s and limited water chemistry analysis. Samples of

macroinvertebrates and sadiments are in replicare,



More specific detail will be developed based on the physiography of the waters

being sampled and subsequent results of sedimenr copper analysis.

BUDGET SUMMARY

$/sample
# of Man Days or
Activity Samples Sample $/man day Total

Part 1
Sediment collection for - .

copper analyses 105 0.5 100 $ 5,250
Copper analyses 265 —— 75 19,875
Data analyses etc. 30 —— 80 2,400

Subtotal $27,525

Part 11
Macroinvertebrate

collecrions 20 1.5 100 $ 3,000
Macroinvartebrate

analysis 20 15.0 80 24,000
Sediment sieve analysis 40 e 30 2,000
Sediment collection 40 0.3 100 600
Warer collection and

on-site analysis 20 0.2 100 400
Data analysis 45 - — 80 3,600

Subtotal ‘ $33,600

TOTAL PROGRAM COST ESTIMATE $61,123

Copper Analvsis of Lake Sediments

Colleztion of samples and shippi~g:
1/2 man-day/water body x $100/man-day x 105 water bodies = $5,250
Chemical analysis (copper in sediments oaly):

50 control water bodies x 2 samples/water body x $75/sample = $7,500



'35 treated wacer bodies x ] samples/water body x $75/sample (copper
treated 1,2,4,8,12,14,16,18,20 and 720 years with 5 waters per trreatment

"period except 10 waters for treatment period 20 years) = $12,375

Daca analysis, report preparation, project coordination

30 days =x $80/day = $ 2,400
Subtotal $27,525

v

This estimate excludes any work which would correlate copper concentratioas in

sediments wilh damage, 1f any, to biotic commuaitles within the wace. body.

Such estimates must of necessity include macroinvertebraze work, additional

chemical analyses for parameters other than copper, and sediment analyses.

Macroinvertebrace Rate Collection and Analwvsis

Collactions:

Macroinvertebrate collections:

20 waters (5 control, 15 treated waters) x 1.5 man-days/

wacer( x $100/man-day = $3,000
Sediment collectioans (in conjunction with macroinvertebrate collectioms)
for sieve analysis:

20 waters x 0.3 man-days/water x $100/man-day = $ 600
Watercollection and on~site chemical analysis:

20 waters =x 0.2 man-days/water x $100/man—day = $ 400



Analysis: .

Macroinvertebrate indentification and data compilation:

20 waters x 15 man-days/water x $80/man-~day = $24,000
Sieve analysis:

20 waters x 2 Samples/wacer x §50/analysis = $ 2,000
Data interpretation, report preparation, and project
coordinaﬁicn with data from copper analysi; of sediment:

45 days x $80/day = A $ 3,600

Without data from copper analysis of sediment:

40 days x $80Q/day . $ 3,200
Subtotal $33,200/33,600
Total Costs: : w/copper w/o_copper
Copper/sediment analysis $27,525 —
Macroinvertebrate analysis 33,600 $33,200
TOTAL* $61,125 $33,200

* These totals exclude any increase in costs due to inflation. We have been
adyised that ‘analytical costs are to be increased within the near future.






10.

11.

12.

13.

14.

15.

APPENDIX 9

List of Publications Available for Review
Aquatic Plant Herbicides - 1977; Penasylvania State University

Aquatic Plants, Management and Control; Special Circular #222; Natural
Resource Series; Penssylvania State University

Aquatic Plant Control Program; Technical Report #1; Controlled-~release
Herbicides; National Technical Information Service; U.S. Dept. of
Commerce

Aquatic Plant Control Program; Techaical Report #5; Aquatic-use Pattern
for Silvex; National Technical Information Service; U.S. Dept. of
Commerce M

Aquatic Plant Management and Control by John H. Perverly; An Extension
Publication of the New York State College of Agriculture and Life Sciences

Washington Pest Control Handbook; Washington State University; Washington
State Dept. of Agriculture

Principles of Plant and Animal Pest Control; Volume 2, Weed Control
National Academy of Sciences

Aquatic Plants and Their Control; Cayuga County Water Resources and
Environmeantal Coantrol Agency

Water Quality Criteria; Califormia State Water Resources Control Board
Managing Ponds for Recreation and Esthetics

Aquatic Weeds ~ Their Identification and Method- of Coutrol; State of
Illinois, Department of Conservation

Pesticide Information Manual; Northeastern Regional Pesticide Coordinators
Control of Aquatic Vegetation in New York State by Jan Adamec, Cornell U.
20 Ways to Improve Surface and Waste Water

How to Identify and Control Water Weeds and Algae, A Guide to Water
Management
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Letters of Comment to Draft EIS and Responses
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March 23, 1981

Raymond J. Malkiewicz
Acting Director

Bureau of Pesticides

50 Wolf Road

Albany, New York 12233

Re: Draft Programmatic EIS Aquatic Vegetation Control Program

Dear Mr. Malkiewicz:

I have reviewed the above referenced document and in general
found it to be generally objective. I dc however feel a number
of statements in the document are incorrect or misleading,
including the following:

(:) Page 21 - Statement

Use one gallon of product (Diguat) per surface acre unless
attached aquatic vegetation growth is extremely heavy, in
which event up to two gallons per surface acre may be per-
mitted.

Comment

The most important factor in selecting the proper rate of
Diguat is the target weed species, not plant densities.

As an example, very heavy stands of Potamoseton corigpus

can be easily controlled with one gallon/surface acre, how-
ever, two gallons/acre are required for many other Pota-
mogeton. The same applies for Najas flexilis versus

Najas guadalupensis.

The statement in the EIS or the regulation from which it is
derived demonstrates a lack of understanding of the mode of
action of this herbicide.

(:j) Page 37 - Statement

"The following chemicals have little use in New York and
no data 1s available for them"

Corunent

Included in the list followinyg this statement is Endothal
and Aquazine. There is available, from the basic manu-
facturer, and a variety of other sources, volumes of recent
data on both of these products. Both of these materials .
have widespread usage throughout the Northeast and certainly
in New York.



Page

®

2

Endothal is the most cost effective herbicide for control
of most Potamogctons and certain other species as well.
Aquazine is a very usefull algicide/herbicide however
NYDEC policy restricts it's usage to ponds. In view of
NYDEC's concern over prolonged usage of copper sulfate

as an algicide, the Department should become more familar
with the usage of Aguazine as a very effective algicide in
certain situations.

Page 30 - Statement

“Bathing and livestock watering shall be prohibited for
at least 24 hours following a treatment".

Comment

This is not an unavoidable adverse impact but rather a
gquestionable restriction imposed by the NYDEC. The federal
label contains no such restrictions. Copper sulfate is
routinely used in potable water reservoirs and possibly
delivered to consumers within 24 hours for direct consumption.
The National Secocondary Drinking Water Regulations list the
maximum contaminant level for copper at 1.0 mg/]l which is

considerably higher than the .3 mg/l permitted by NYDEC for
lake treatments. o

Statement

Diquat - Treated waters shall not be used for irrigation,
bathing, fishing or by man or animals for drinking or food
processing for a period of 14 days after treatment.

Comment

This is not an unavoidable adverse impact since this restric-
tion was partially imposed by NYDEC. The federal label
requires 14 days for human consumption, 10 days for animal
consumption, swimming, spraying or irrigation. There is

no restriction on fishing or consumption of fish. I am not
aware of use restrictions similar to NYDEC that have been
imposed by any other state.



Page 3

\

:S’;, Page 43 - Statement

©®

B. A reduced dosayge rate may be specified in the permits
that is less than the lakel recommendations. A reduced
rate may contrcl tihie weed or algae but will not eradicate
it. This sublethal rate will place less of the chemical
in the aquatic environment; thereby reducing its toxicity
to non-target organisms.

Comment

In some situations label recommendations.as to rates are in
excess of what is necessary to achieve control, however in
many cases the label recommendations provides for a rate
that will result in control without excessive dosages. In
many cases, to reduce the rate will likely result in no
control and a need for another apolic::Lion at a higher rate
hereby exposing the aquatic environment to additional
materials rather than less. Furthermore, the available
herbicides do not provide for eradication but rather sweasonal
control. The statement appears to be a valid apvroach but
is based on a limited understanding of the materials under
discussion.

In addition to the above comments, the document appears to be
unduly concerned with the fisheries management aspect of luke
management and aquatic vegetation control. While this is an
important consideration, the NYDEC regualtions and policy decisica
should consider other equally important concerns including impair-
ment of aesthetic and recreationcl values as well. =~ '

Appendix 4 (Memorandum of May 19, 1980) also is based to a largye
degree on the management of a fisheries resource and statements
in that document which somehow become NYDEC policy impose further
constraints on the effectiveness of aquatic vegetation manaas-
ment .programs carried out in New York State.

It is myv recommendation that policies affecting the use of aquati:
control programs should also have the benefit and views of other
disciplines concerned with lake management.

Sincerely,

ALLIED BIOLOGICAL CONTROL CORPORATION"‘

/ - - | h -
L A s “J\w“

Charfes'E. Gilber
Vice President -
New Jersey Regional Operations
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Aquatic EIS
Respoanse to Allied Biological Control Corporatioa's Comments

Added to Final EIS.

Pesticide data included in final EIS as well as New York State
recommendations.

Title 6, Part 327.6(7) of the Eavironmental Conservation Law states that
bathing and livestock watering shall be prohibited for at least 24 hours
following a treatment.

Title 6, Part 327.6(b)(7) of the Environmental Conservation Law states that
treated waters shall not be used for irrigation, bathing, fishing, or by
man or animals for drinking or food processing for 4 period of 14 days
after treatment with diquat. This is an adverse impact, as the water
cannot be used for 14 days after treatment,

The second wmitigation measure introduces the possibility of reduced dosages
of pesticides where individual circumstances may warrant or where

department rules and regulations or policy dictate reduced dosages.

Answered under Important Environmental Impacts.
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‘.;r.'-;f-f'?;}-){.;;:; & CITY OF NEW YORK
(.- .. DEPARTMENT OF ENVIRONMENTAL PROTECTIC:~

2358 MUNICIPAL BUILDING, NEW YORK, N.Y. 10007 {2121 560 3124 .

FRANCIS X. McARDLE, Commissioner

- ) March 26, 1981

Mr. Raymond J. Malkiewiez
Director

Bureau of Pesticides

50 Wolf Road ¢
Albany, N.Y. 12233

Re: PEIS ~ Aquatic Vegetatiomn
Control

Dear Mr. Malkiewiez:

This department has ccmpleted its review of the drart prosramnatic EIS fr
aguatic vegetation control and wishes to offer the following comments:

1. Possible build-up of copper in bottom sediments (Summary
page ii, pasges 10, 16, 39, 42, 43):

While it may be true that copper sulfate can ultimately
be deposited in bottom sediments, it does not appear that
there will be any adverse impacts.

When used as an algicide or herbicide, copper sulfate
accumulates only {8 the extent necessary for plant
destruction, but this accumulation does not lead to

. biomagnification because of the homeostatic systems in
the food cnain. Studies performed by Kneip and Laurer
(1573) and Hutchinson etal (1976) indicate that in
ecosystems subjected to copper sulfate "biomagification
through the food chain does not appear to occur”.

Since it iz a fact that a larre variety of aquatic oreani-ms,
ineladins £ish, are uble to thrive in systems treafed with
copper sulfate, and especially in a carefully controlled

water supply, we do not feel that this should be listed as
an adverse impact. sdvt

s

.
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M. Raymend J.
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E

ralkiewiez

March 26, 1581

Page 2

Alizae (page 2)

Pluanktonice algae are miscroscopic plants that can color
Wwater only when found in an overabundance.

Aquatic Vegetation Application Review (page 6):

Prior to DEC assumption of this responsibility, this
department reviewed applications for appreoval. As also
stated in the Integrated Pest Management Prcgram, we /
request inclusion in this review process for applications
relating to the NYC watersheds. Because of the very narure
and size of these properties and our commitment Lo insure

a supply of potable water we feel quite strongly that we

have a need to know beforehand what is proposed thnat could
influence our operations.

Exceptions (page 7):

Cognizance must be made of the interrelation between ground

and surrace waters. Wholly enclosed water bodies must somehow
discharge and it is probably throush exifiltraticn to an aguife:.
Thne infiltration process may not cl=anse these waters of all
nesticides bef'ore reaching an aquifer which could be triburary
te a water zupply. This exception should be carzfully reviewed
especially in light of the findings in Nassau and Suffoix
counties.

Important EZnvironmental Impacts (page 15):

The prime impact is - the assurance of introduction of toxic
and hazardous materials in a consistent, environmentally

sound manner to protect the health and safety of the residents
of New York State.

Swimming, fishing and boating are secondary to our concerns
that the populus not be haphazardly exposed to potential risks.
This should be emphasized before the economic imvact of e rea-
timnal activities as it is the prime mission of the State and
City to insure environmental health and szafety.

Environmental Impacts (page 1o):

The merit o a statewide study on the potential copper ac -umula-
tion -in sediments is questionable in lizht of thke infaormition
available (zee comment. 1). Numercus studies have bean ani are
being made of nutrient introductions, alsal bloarms, ete. 111 of
which point to contrnl of theie elements.  Shouls measures. be

<

taken {(via SPDES, etal) the need for cnemical treatment would



Mr. Raymond J. Malkiewiez
March 26, 1931
Page 3

be cut significantly. To best illustrate this point, we
r»fer to the Great Lakes Basin and the International Joi:..
Commmission who have proposed effluent limitations for

* phospheous (a limiting nutrient). Establishment of pollutant
budgets and effluent limitations will effectively control
nutrient enrichment of ecqsystems.

7. Human, Fish and Wildlife Impacts (pages 17-37):

Rather than attempt to list chemical agents, it is recommended
that the Herbicide Handbook (4th Ed.-1979) be set as the
standard reference guide. If this is not satisfactory, we
would request that human toxicity be emphasized over aquatic
toxicity. While preservation of fish is commendable, we do
not feel that it should be given emphasis over mankind. I
human toxicity is not known, this fact should be noted in

capital letters.
- 8. Alternatives (pages 40-42):

We recommend addition of an alternative for nutrient controls
as outlined in our comment #6. The issue of nutriert controls
was the subject of a grant request from DEC's Division of Wuater
4.

tr analyze phosphous control. Eliminaticn at the source would
be an appropriate alternative and might prove most cost-eifective:

4. Mitagation (pages 43-44):

D~ As previnusly stated, if the impact of copper accumnulation
is negligible, what is the justification for requiring costly
bottom sample analyses?

E- We again question the cost justification. 17 all evidence
points to the homeostatic control of copper sulfate within
aquatic, mamalian, and human beings, preparation of such a
document sarves no purpose.  Copper sulfate is used medically
as an emetic at dose levels of 250 milligrams whizh is 3000
times greater than our residual and 250 times greater tnun the
State and Federal standards.

MNew York City, in eonjunction with DEC, is proposinm a witlorshed
management control promram to EPA, a part of which will atdress
introduction of nutirients and possibly establicsh ef Mluen
limitations. In the course of that study an EAS will be pre-
rared. At this time we therefore do not feel that an EIS is
appropriate.



Mr. Raymond J. Malkiewiez
March 26, 1481
Page U

10. Crowth Aspects (page 44):

Improvement of water quality enhancing the health and well-
being of the citizens of New York should be emphasized over
recreation. The entire thrust of 208 and 201 were to improve
water quality and stimulate industry, etal. Conjunctive
programs further protecting and enhancing the environment
would also help stimulate population shifts.

11. Bibliography A and B:

There appear to be no references to copper sulfate as used

in a domestic water supply. Most of the references have
specific spheres of influence such as alkalinity, ete. and
were not run in carefully controlled drinking water situations.

Should you have any questions concerning these comments, please contact me at
(212) 566-2734.

Yours truly,

A Qe _

Andrew Cole
Director
Water Quality Planning & Policy

cc:  Conway/0'Connell
Scheader
Mekenian
Popper

AC:sv
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Aquatic EIS

Response to City of New York Dept. of Environmental Protectioan's Comments

Very little is known about the fate and distribution of heavy metals in
aquatic ecosystems, but it is probable that a considerable proportion of
the elements which reach the surface water are eventually deposited in the
sedimeats (See page 16). A building of copper in the sediment in Lakes
Monrona, Waubesa, and Kegonsa in Wiscoansin has beea related to the copper
sulfate treatment of these lakes. ("Concentration of Heavy Metals in
Sediment Cores from Selected Wiscoausin Lakes"; I.K. Iskander & D.R. Keenev:
1974; Environmental Science and Technology; 8,2, l65-170) The authors

consider this a possible adverse impact. See Appendices 6 and 8.

Author agrees. Refer to page 3, Algae.

This EIS deals with existing policies aad procedures, but the New York
State Health Department does review the applications for potable water.

Current policy indicated by the rules and regulations include these
exceptions. See additional comments under Mitigation Measures, Part E.

Added to Final EIS in Summary sectioan. Author agrees; the aquatic
vegetation control permit program provides a rational basis for the
introduction of herbicides into the waters of New York State in a
counsistent, eanvircnmentally sound manner in order to protect the health and
safety of the people using the water, populations of organisms that inhabit
or use the water body, and the envirounment, - .

Information included in Final EIS.

Most of the chemical agents listed are those that come under jurisdiction
of the permit system as they are registered for use in New York State. The
Herbicide Handbook is listed in the bibliography. It 1s not within the
scope of this EIS to give an in-depth discussion of human toxicity effects.
This aspect is covered in the registration process and meets current
standards acceptable to both EPA and New York State. Further, it is DEC's
mandate to protect the natural resources as well as mankind.

Watershed management to control nutrients has been added to the Finmal EIS
in the section Alternatives to Proposed Actions.

Information included in Final EIS.

Corrected in Final EIS. Author agrees; the items listed under
growth—inducing aspects are not in order of priority.

The program as administered has no control over copper sulfate application
to public water supplies. Additional information has been added to pages
35~44 stating existing New York State water quality standards for copper.
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STATE OF NEW YORK - X .
DEPARTMENT OF HEALTH 2L OFFICE OF PUBLIC HEALTH

TOWER BU‘LﬁlNG ® THE GOVERNOR NELSON A. ROCKEFELLER EMRIRE STATE PLAZA L] ALBANY, N.Y, 12237

DIVISION OF ENVIRORMENTAL HEALTH
LEO 2. HET!L 'ha. PLi. PruDL

Diemator

AL, ACELRQO, M.D.

Cotenivaiwae?

GLEMN E. mAUGHIE, M.D.
Director

March 31, 1981

+

Raymond J. Malkiewicz, Acting Director
Bureau of Pesticides '

50 Wolf Road

Albany, New York 12233

Dear Mr. Malkiewicz:

The Draft Programmatic Enviroamental Impact Statement on Aquatic
Vegetation Control written by the Department of Environmental Conservation
has been reviewed. Comments and suggestions are attached. We would also
like to discuss with you the possibility of distributing permit application
data to local health departments so that they would be awure of any potential
for contamination of private water supplies.

Sincerely,

Leo /. /f/é%; Voo

Leo J. Hetling, P.E., Ph.D.
Director

LJH/pab

Attachment






Aquatic EIS
Response to NYS Department of Health's Comments

It is not the intent of this EIS to be an indepth study of the chemicals
used in aquatic vegetation control. These pesticides are thoroughly
reviawed in the Eaviroameatal Protection Agency and the state registration
programs. This document will only supply enough toxilogical data to
explain the basic properties of the chemicals and their effects on various
organisms.

Correction made in final EIS.

Author feels that this is an excellent comment and will submit to Bureau of
Pesticides for review. At present, based on existing rules and
regulations, exception #2 is stated correctly.

a. Simazine (also called Aquazine) for aquatic weed control has little use
in New York State. Restrictions for its use can be found on Page 63,
Section D. In addition, Aquazine has a slight degradation after 21 days
according to Reese, et al. and according to the 1979 Herbicide Handbook.
The average half life is 30 days. Additional information about Simazine
has been added to the Final EIS.

b. During the permit application review, the Bureau of Public Water
Supply of the NYS Department of Health, reviews the application for this
particular problem., If potential contamination was a problem, they would
not approve the application for permit. Existing New York State
groundwater and sur face water standards have been added to the Final EIS
where they exist for the particular chemical in question.

¢. This information has been added to page ii, Adverse Impacts.

a. This is a list of aquatic pesticides used both in the past and
present.

b. Additional information has been added to the Final EIS in the Important
Eanvircameatal Impacts section.

a. On page 1 of this impact statement, it states that "It is not within
the scope of this EIS to give an indepth discussion of human toxicity of
the individual chemicals.'" Please refer to the answer to question #l. The
drinking water standards have been included.

b. Persistence information has been added to the Final EIS where it was
available.

c. Dalapon is no longer used.for aquatic weed control and has been taken
out of this Final EIS.

d. The chemical reviews have been added to the Final EIS where information
was available.

Author agrees and this 1s mentioned in the first paragraph under
Part VILI, A.






Southern Tier Central
Regional Planning & |
Development Board

5314, Bridge Street
Offices 3, 4, 5

Corning, New York 14830
607/962-3021; 607/962-5092

William D. Hess
Executive Director

March 24, 1981

Mr. Raymond J. Malkiewicz
Acting Director

Bureau of Pesticides

50 Wolf Road

Albany, Mew York 12233

Dear Mr. Malkiewicz:

Enclosed please find copies of our staff comments on the draft program-
matic environmental impact statement on DEC's aquatic vegetation control
program.

Thank you for this oppertunity to review the EIS.

Sincerely,

w ( .
Jerlgifer Q@reen Fais

Senior Environmental Planner

JGF/fmb
Encl.
CC: C. Lu
Prysical Rescurces Advisory
Committee, Voting members
File: 05.2
42.42J

Serving Chemung, Schuyler
and Steuben Counties






Comments and iggestions
on Draft Programmatic Envi onmental Impact Statement
on Aquatic Vege ation Control

Page 1  Introduction

Stucemeut were reviewed and registered prior to FLFRA, and the . pus

and quality of toxicity data required by EPA have changed considerably.
‘In the case of 2,4~D, for example, EPA has recently issued a "marker"
requiring manufacturers to submit additional toxicity data. Human

or animal toxicity data should at least be considered within the scope
of this PEIS since such information {acute and chronic toxicity data,
ADl's, drinking water guidelines or standards) will aid applicants

and other interested persons‘'in selecting the herbicide most appropriate
for their situation. While a compilation of toxicity data may initially
require a considerable amount of time and efforc, only updates would

be needed in future years. If another mechanism besides the EIS

would accomplish this purpose more effectively, that mechanism should

be discussed.

(::) Some of the herbicides cited in the Programmatic Environmental I[mpacet

Page 4 Rooted Aquatic Vegetation

<i:) : The names of representative floating aquatic plants were not provided.

(::) Page 7 Exceptions

Under exception #2, some ponds or lakes having no outlet to other
waters and lying wholly within the boundaries of lands privately
owned or leased may be used for campgrounds or other types of
recreational areas which are open to the public. Requiring permits
in these situations may provide better protection for the public.

(:) Pages 9~10 Disadvantages

A. Some of the herbicides besides copper may accumulate in the bottom
sediment of ponds after repeated use. In the case of Simazine, a
Missouri pond study (Bull. Environ. Contam. Toxicol. 16(1):1-8, 1976)
reported that following the second year of treatment with Simazine,
residues in mud and water were two to eight times hipher than after
the first year's application. Information on persistence and biu-
accumulation would be appropriate.

8. Potential contamination of nearby public and private water supplies
{surface or groundwater) should be addressed.

¢. Possible effects of human exposure through swimming and other
accidental or deliberate uses of treated waters after the application
of various herbicides are not addressed.

°

ngPages 11-14 Pesticides and Precautionary Notices

A.ls the list of aquatic vegetation contrel pesticides a complete listing
of those available in New York State or is it a listiung of the most
commonly used pesticides? This should be clarified.

B_Although the pesticide Malachite may be exempt from residue tolerances,
basic toxicity information is available and its inclusion would help



the reader tou comparce the acute toxicities of the listed pesticides.
Some data may he found in the NIOSH Registry of Toxic Effccts of
Chemical Substances, 1979. /928

Some mention should be made of the current review of 2,4« being
undertaken by the U.S. Environmental Protection Agency.

Pages 17-37 Human, Fish and Wildlife ilmpacts

In general, more information is needed on possible human impacts.
Pertinent data js available from original research articles and
from toxicity reviews by EPA, WHO, NAS, and/or other qualified agencics.

Part 5 drinking water standards for the herbicides 2,4-D and 2,4,5-TP
(Silvex) should be included. .

& More information is alsc needed on the potencial for persistence and
bicaccumulation of these pesticides, particularly for Dalapon,
Aqualin, Diquat, and 2,4-D. The long-term persisteace of conper in
the aquatic environment is reviewed comprehensively, and similar
discussions for the other pesticides should be included. The potentiil
of these pesticides to persist in aquatic sediments is particularly
important because of possible adverse impacts on the aquatic food
chain. The persistence in water should be addressed because of
possible contamination of public and private water supplies.

. Some mention of the recommended application rate for Dalapun (pages
17-19 would be helpful).

[3, Although the chemicals listed on page 37 may not be used extensiv.ly
in New York, relevant informarion exists for at least some of then
(e.g. Silvex, Aquazine). Why were these chemicals not revicwed
when Aqualin, which is not recommended for use in New York State. ix
reviewed fairly extensively (pages 19-20)7

For purposes of comparison, information on all aquatic herbicides
would be useful.

(:) Page 43 Mitigating Measures
Aquatic vegetation control chemicals may Le purchased by the general

public. We strongly urge that these chemicals be available only
to certificd pesticide applicators.
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COMMENTS ON THE
DRAFT PROGRAMMATIC ENVIRONMENTAL IMPACT STATEMENT ON DEC's
AQUATIC VEGETATION CONTROL PROGRAM

In general, I assume that approving specific chemicals for use, determining applica-
tion rates and amounts, establishing water use restrictions, etc. are a part of a

thorough testing and review procedure and that any questions regarding the scienti-
fic accuracy of toxicity levels, etc. would be considered as part of that procedure.

This EIS concerns the relative merits of using chem1ca1s taking into account 2 wide
range of impacts and alternatives.

P. 1

P. 7.

I'm not sure why the EIS states "it is not within the scope of this EIS to
discuss human toxicity effects of the individual chemicals" since much of
the report addresses that subject and since humans certainly qualify as non-
target organisms.

When will DEC consider the effects of chemicals on groundwater whether or
not chemicals are applied in privately owned "ponds or lakes having no out-
let"?

Are you assuming that all certified pesticide applicators use the chemicals
correctly so that there is no risk of spillage or misuse? What does the
record show?

Costs of disposing of pesticides and other toxic wastes are skyrocketing to
match the actual cost of safe transportation and disposal. This aspect may
make less lethal methods of weed control, which are briefly discussed in the
section on alternatives, more economically competitive. The economics of
this "quick, cheap" method should be reevaluated. Also, if “no long-lasting
effect to the next season" is listed as a disadvantage, how cost effective
are chemicals?

I seriously question "(f) no aquatic vegetation disposal problem". The
poisoned, decaying matter is still in the water body, which you point out
on page 10(e).

Effects on non-target organisms are referred to obliquely - "possible build
up of copper in bottom sediments” (what does this mean to the life of the
water body?) and "restricted water use period" (what general adverse impacts
can we expect?).

There is no specific sentence addressing the effects of aquatic pesticides
on the ecology of the water body. I am hoping that this was only an over-
sight since a major concern of DEC is to protect the entire fabric of the
environment, not just sport fish and game animals. There is also no dis-
cussion of the persistence of the chemicals or -of the effects of the
chemicals working synergistically. This additional "disadvantages" make
that column a bit more sobering.
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P.11-14. Mhy can't this information be incorporated into P.17-37? Uhy don't these

P.16.

P.16.

two sections describe the same list of chemicals?

I'm surprised that this EIS does not discuss the merits of preventing
nutrient enrichment of our lakes and ponds which lead to weed growth and
the annual loss of 30 million. Again, I'm assuming that DEC has just
overlooked such an obvious option; however, it should be fully discussed
in the alternatives.

The fact that DEC is calling for a study on copper accumulation in sediment
should make DEC more sensitive than ever to the unexpected impacts of all
types of aquatic pesticides. Hopefully, DEC will be monitoring long term
effects of these chemicals so that problems can be anticipated and dealt
with effectively. '

P.17-37. The chemicals' persistence in the environment should be discussed.

P.39.

P.40.

P.41.

P.42.

P.42.

2. Again, effects on the lake's ecology should be emphasized rather than
noting temporary (thus, supposedly, minor) impacts on the rest of the lake's
inhabitants. There is no real discussion of conflicting uses for the lake:
fish need plantlife for food and habitat while boaters and swimmers would
like as few weeds as possible.

Harvesting. No positive aspects to this method are listed which is not a
fair assessment of the option. Equipment can be shared, long range toxic
hazards are avoided and alternatives can be devised for disposal -of the
weeds.

5. As in the gypsy moth and tent caterpillar control programs, DEC seems
to feel that writing off biological controls as an experimental or untested
alternative satisfies their obligation to consider tnem. Indeed, DEC should
be cautious with new ideas, but this does not free the Department from its
responsibility to pursue the least environmentally damaging alternatives
possible.

9. A thorough discussion of preventing nutrient intrusion into lakes should
be discussed here.

VII 1. What are the economic impacts of restricted water use on farmers, public

P.42.

water supplies, industries, bathers? Why doesn't this discussion appear
in the economic impacts section, too?

There should be a discussion of the abundance/scarcity of the compounds

used to manufacture pesticides. Are they petroleum based? Do they use
scarce natural elements? How are pesticide containers/residues/processing

by products disposed of? Shouldn't these concerns be discussed as an
irreversible commitment of resources? These comments could also be addressed
on page 44 under energy use.
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Aquatic EIS
Response to Southern Tier's Comment ;

Refer to Snyder Answer #l.
When and if the law is changed.

No. We are not assuming that all certified pesticide applicators are using
the chemical correctly. The training and certification process creates an
awareness within the applicator; therefore, proper treatment is more
likely.

The cost of manufacturing and operating other equipment is also
skyrocketing. Economic studies involving the alternatives should be
carried out. -

There is no vegetative disposal problem with chemical control. The
decaying matter 1s not removed, as ls required in mechanical harvesting.
Failure to remove mechanically-harvested vegetation would encourage more
growth.

At present, we are aware that there may be a possible buildup of copper in
bottom sediments (Appendix 6), The proposed study described in Appendix 8
would answer the questions.

Additional information has beeu added to the Final EIS where available.
Corrected in Final EIS.

Excessive nutrieat input 1s mentioned on Page 2 and nutrient inactivation
is discussed on Page 68 as an altzrnative to the proposed action. In
addition, watershed management techaniques of nutrient input have also been
added to the Final EIS.

Persistence 1information has been added to the Final EIS where known.

Information included in Final EIS on Page 63.

Refer to Sayder answer #4, Additional information has alsc been added to
Final EIS,

Biological controls are discussed on page &41.
Included in Final EILS under Alternatives to Proposed Action.

This would be difficult to substantiate without a comprehensive economic
survey .

There would be no irreversible committment of resources in the issuance of
a4 permit to initiate the program. This is the initial step in a water
management program which in itself is reversible.






TOWN OF YORKTOWN

DEPARTMENT OF PAFKS AND RECREATION
176 Granite 3Springs Road
Yorktown Heights, New York 10598

BRIAMN L SLAVIN

Tel. 914.245-4650 WILLIAM G. KEATING
Supenintendent

Recreation Supervisor
March 12, 1921

Mr. Raymond J. Malkiewicz, Acting Director
gureau of Pesticides

N.Y.5. Department of Environmental Conservation
0 Wolf Rd.
Albany, N.Y. 12233

Dear Mr. Halkiewicz:

I have reviewed the draft of the Proararmatic Environmental! Impact Staterent on
the Aquatic Veaetation Contro! Program of the Oepartment of Environmental Conservation
and have the followino comments:

(1) Under Rooted Aquatic Vegetation {(pare 3). It was stated that this
vould be divided into three groups: submerged, emeraent, and floatin-
acquatic plants. The third {floating acquatic plants) was not discussed.

(2) Under Acquatic Venetation Application Procedures and Requirements
(page 5) Subdivision 3g. I do not believe that names and locations of
riparian and other known users are required as a part of the applica-

tion, However, the application does stipulate that thcse people must
be contacted.

(3) There are two pages 21-22 in the document I received. A minor consic-
eration or comment, ‘

All in all, I feel that the statement was very well done. Please forward a copy
of the final statement to me at the above address. It should help us at the local ievel
a great deal,

Sincerely,

Z . ) ; 2’/f_ .
#illian G. Keating

Recreation Supervisor

WGK:ly






Aquatic EIS
Response to Yorktown's Comments

Author concurs. Typing error from original document. See Final EIS for
correctiaon,

The names and location 2f all known riparian owners and users are required
on the back of form #44-19-5 - Application for Permit to Use Chemicals for
the Control of Aquatic Vegetation. The instructions clearly state (under
Number 4B-7): An expanded sale drawing showing names and location of

riparian and other known users that may be affected by treatment of this
water.
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