
LEVE l;
'00,

9"-,f.

.TE
•- DEC 2 8 ',81•

STATE OF WASHINGTON

aquatic plant
"management programFINAL ENVIRONMENTAL IMPACT STATEMENT

"Original oonteins color
plates: All DTIC reproduct.lons will be in black and SEATTLE DISTRICTU.S. ARMY CORPS OF ENGINEERS

81 12 28 00, OCTOBER 1979
]-.

! i- i m - - - . . . . .



SECURITY CLASSIFICATION OF THIS PAGE (Mien Date Entered)

REPORT DOCUMENTATION PAGE READ INSTRUCTIONSBEFOkIE COMPLETING FORM
T. REPORT NUMBER 2. GOVT A7 .jf 3 ONNONTS CATALOG NUMBER

S4. TITLE (andSubtitle) 5. TYPE OF REPORT & PERIOD COVEREV'

State of Washington Aquatic Plant Management F:LRalProgram: Final Environmental Impact Statement
6. PERFORMING ORG. REPORT NUMBFR

7#. AUTHOR(.) 8. CONTRACT OR GRANT NUMBER(&)

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJ"CT, TASKAREA & WORK UNIT NUMBERS

Seattle District, U.S. Army Corps of Engineers
P.O. Box C-3755/4735 E. Marginal Way South
Seattle, WA 98124

II. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
October 1979

13. NUMBER OF PAGES

426
14. MONITORING AGENCY NAME & ADDRESS(Il different from Controllinj Office) I5. SECURITY CLASS. (of thli report)

Unclassified
IS5. DECL ASSI FICATION/ DOWNGRADINGSCHEDULE

IS. DISTRIBUTION STATEMENT (of thle Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the •.btract entered In Block 20, if different from Report)

D~EG 2 8 7 .ý

I1. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on r oerwee alde if necessamy and Identify by block number)

ENVIRONMENTAL IMPACT STATEMENT EURASIAN WATERMILFOIL
AQUATIC PLANTS WASHINGTON (STATE) LAKE WASHINGTON
AQUATIC WEEDS LAKE UNION LAKE SA) IMIbM -,
WEED CONTROL 4. •.

* AMT'A:T (catmm an reverse * N nereem and Iden•tif by block numbet)

A program for the management of the nonnative aquatic plant Eurasian
watermilfoil (Myriophyllum spicatum L.) is proposed for waters within the
State of Washington-. The proposed program is designed to prevent the spread
of milfoil to uninfested navigable waters and to control existing milfoil
growth at high-use public areas in navigable waters. Monitoring of any
proposed chemical treatment methods utilized and evaluation of the overall

DD J 7 j73 EITIo Of I NOV 6S IL OBSOLETE

SE6UI•ITY CLASSIFICATION' OF THIS PMAGE (10be Date antlode@)



SECURITY CLASSIPICATION OF THIS PAGE(Whi Dato Enter.od)

,,effectiveness of the Aquatic Plant Management Program are incorporated as
project features. Treatment methods which are acceptable fEr use in
prevention and control operationa ire:

ý6 , Prevention - Rotovating, hand removal, auction dredging, frament

barriers, or the herbicide 2,4-D. (Aerial suzveill.ance, ground surveil-
lance, and public information will also be utilized by the prevention
program),,

I., k(;2!Contzrol - Mechanical harvesting, fiberglass bottom screens, 2,4-d,
endothall, diquat, or dichlobenil.

":.The methods or combination of methods that may be utlized are specific tc
each site proposed for treatment and would be determined by the local
sponsor._

\

"vor1"igLL •alcnans col0or
plate$, All D•XC rep"oduTt-

1mgS will be In blaok and
Whites

SECUIlTY CLASSIFICATION OF THIS PAGE(W7hn DaWt Entered)



FINAL

Environmental Impact Statement

State of Washington

Aquatic Plant Management Progran

Prepared by

U.S. Army Corps of Engineers District
Seattle, Washington

*1.

O~~



ERRATA-SHEET

page 12B Table 2 Alternate Treatment Methods

To the regulatory requirements for 2,4-D (DMA & BEE)), endothall,
diquat, and dichlobenil add the statement, "May require Department of
the Army permit."

The regulatory requirements for harvesters and hand removal should be
corrected to say, "May require Prpartment of the Army permit."

The regulatory requirements for rotovators and suction dredge should
be corrected to say, "Wculd require Department of the Army permit due
to the alteration of the bottom."
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STATE OF WASHINGTON
SAQUATIC PLANT MANAGEMENT PROGRAM

( )Draft (X)Final Environmental Statement

Responsible Office: U.S. Army Engineer District, Seattle, Washington

1. Name of Action: (X)Administrative C )Legislative

2. Description of Action: A program for the management of the non-
native aquatic plant Eurasian watermilfoil (Myriophyllum spicatum L.)
is proposed for the State of Washington. The proposed plan consists
of a prevention and a control program. The prevention program is
designed to prevent the spread of Eurasian watermilfoil into navi-
gable waters within the state and will be initially concentrated in
the Okanogan area. Features of the prevention program are surveil-
lance (aerial and ground), spot treatment, public awareness, train-
ing, monitoring, and program evaluation. Treatment methods
acceptable under the recommended plan are rotovating, suction dredg-
ing, hand removal, and app'ication of the herbicide 2,4-D. Fragment
barriers will be used to intercept milfoil fragments floating down-
stream. The control program is designed to reduce milfoil growth in
approximately 100 acres of Lakes Washington, Union, and Sammamish in
western Washington where it is obstructing recreational use. Treat-
ment methods acceptable under the recommended plan are mechanical
harvesting; fiberglass bottom screens; and the herbicides 2,4-D,
diquat, endothall (dipotassium salt), or dichlobenil. The selection
of treatment methods for individual sites will be the responsibility
of the local sponsor.

a. Environmental Impacts: The primary impacts resulting from
the proposed plan would be a reduction in obstructions to water-
related recreation on Lakes Washington, Sa;uamish, and Union and in
the spread of milfoil to presently uninfested waters.

b. Adverse Environmental Effects: Adverse effects of chemical
control of Eurasian watermilfoil include temporary degradation of
water quality from the chemical and the decomposition of the dead
aquatic plants, buildup of organic bottom sediment, possible damage
to fauna and nontarget flora, loss of habitat, possible algal blooms
caused by nutrient release from plant decomposition, temporary
restriction on the use of the water by the public, and human exposure
to potentially hazardous chemicals.

Mechanical control measures would adversely affect noise levels and
air quality. Other adverse effects would include loss of habitat and
the destructivn of nontarget flora and fauna.

3. Alternatives to the Proposed Action: Alternative prevention and
control programs considered were no action and total eradication of
milfoil. Alternative treatment methods evaluated were dredging;
hydraulic washing; water level fluctuations; the chemicals simazine,
silvex, fenac, and endothall (DMA salt); and herbivorous fish,
insects, and pathogens.
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1. PROJECT DESCRIPTION

1.01 General. A program for the management of the nonnative cquatic
plant Eurasian watermilfoil (Myriophyllum spicatur L.) is proposed
for waters within the State of Washington. The proposed program is
designed to prevent the spread of milfoil to uninfested navigable
waters and to control existing milfoil growth at high-use public
areas in navigable waters. Monitoring of any proposed chemical
treatment methods utilized and evaluation of the overall effective-
ness of the Aquatic Plant Management Program are incorporated as
project features. Treatment methods which are acceptable for use in
prevention and control operations are:

e Prevention - Rotovating, hand removal, suction dredging, frag-
ment barriers, or the herbicide 2,4-D. (Aerial surveillarce, ground
surve-liance, and public information will also be utilized by the
prevention program.)

* Control - Mechanical harvesting, fiberglass bottom screens,
2,4-D, endothall, diquat, or dichlobenil.

The methods or combination of methods that may be utilized are spe-

cific to each site proposed for treatment and would be determined by
the local sponsor.

If the performance of the Aquatic Plant Management Program is limited
by funding, time, or manpower, the work proposed under the prevention
program will be gwven higher priority for accomplishment than work
proposed under the control program.

The Washington StaLe Department of Ecology has agreed to act as "um-
brella" sponsor for the program, coordinating with local and state
agencies to select treatment methods and provide cost-share funding.

1.02 Study Authorization. Aquatic plant management projects were
originally authorized by the River and Harbor Act of March 3, 1899.
Chapter 425, Section 1. Many amendments have been made to the orig-
inal authorization reflecting the changing needs of the public. Pub-
lic Law 89-298, Section 302, of the River and Harbor Act of 1965 was
approved on 27 October 1965 and referred to as the "Aquatic Plant
Control Program." The Act authorized a comprehensive program for the
control and progressive eradication of obnoxious aquatic plant growths
from the navigable waters, tributary streams, connecting channels,
and other allied waters of the United States in the combined interest
of navigation, flood control, drainage, agriculture, fish and wild-
life conservation, public health, and related purposes. Existing
Federal projoct areas cannot be included as part of any management
program developed under this authority.

On 4 August 1977, the Washington State Department of Ecology (WDE)
requested Corps of Engineers' assistance in the development of an

aquatic plant vanagement program for Washington State. Technical
data were developed through field investigations, recreational and
property value analyses, inventory of environmental base conditions, J



assessment of program impacts, fish and wildlife 3tudies and site
qnatyses, and from other aquatic plant management programs in the

United States and Canada.

1.03 Target Species: Eurasian Watermilfoil.

1.03.1 Biology and History of Spread. Eurasian watermilfoil is a
Yunmersed aquatic angiosperm native to Europe, Asia, and parts of

Atriza. It in able to reproduce by seeds, but is more commonly spread
vegetatively throughout the year by rhizomes, fragmented stems, and

auxiliary buds. It has long, branching stems which often form exten-
sive mats on the water surface (Reed, 1977).

Eurasian watermilfoil wos first described by Linnaeus in 1753 in his
Species Plantarum, based on European specimens. In 1919, Fernald

indicated that the American population of watermilfoil differed
significantly from European populations. He named the American
watermilfoil Myriophyllum exalLoscens. The pruper taxonomic rela-

tionship between M. spicatum and 1. exalbescens has not been com-
pletely resolved. The two plants have been treated as varieties,
subspecies, as a single species, and as separate species (Reed, 1977;
Grace and Wetzel, 1978).

The Terminology Committee of the Weed Society of America has given
approval to common names of Eurasian watermilfoil for M. spicatum and

northern watermilfoil for M. exalbescens (Klingman, 1962).

The 0,iimilarity of M. exalbescens; and the confusion in classification
make it difficult to pinpoint Eurasian watermilfoil's introduction
into the United SLates. M. spicatum was noted in North America as
early as 1848 by Asa Gray, but could have been confused with M. exal-
bescens. It is thought that M. spicatum (hereafter to be referred to
as milfoil) was first introduced between 1880 and 1890 when ships
coming from Europe dumped their ballast (Beaven, 1962).

Milfoil was found sporadicaily along the east coast until 1954 when
it began rapid growth and expansion (Stevenson and Confer, 1978). It
became a serious problem in Chesapeake Bay and spread to North Caro-
lina, Florida, Texas, Oklahoma, the Tennessee Valley, Canada, and
westward to California and Washington. The spread is thought to have

been aided by direct waterflow, the aquarium trade, waterfowl move-
ment, and by recreational boating causing fragmentation aid transport-
ing fragments from water body to water body.

The first suspected occurrence of milfoil in the Seattle area was in
Lake Samamish in 1974. Problems began developing in Union Bay, Lake
Washington, in 1975. The problem plant was positively identified as
Mvriophyllum spicatum in 1976. Milfoil was also identified in several
small lakes in the Seattle area in 1976 and in eastern Washington (see
figures 1, 2, and 3). (Note: The Bureau of Reclamation reservoirs
and waterways are authorized Federal projects and are, therefore, not

eligible for treatment under the proposed Aquatic Plant Management
Program.)

2
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1.03.2 Value of Aquatic Vegetation. In a balanced system, aquatic
macrcphytes perform many valuable functions. They provide food,
cover, and attachment area for many aquatic organisms; provide shore
erosion protection; reduce turbidity by consolidating bottom sedi-
ments; inhibit algal blooms by reducing the amount of available
nutrients in the water; and increase dissolved oxygen levels through
photosynthesis. Species composition is a result of competition for
space, lighc. and nutrients; predation; and interactions with para-
sites and parhogens (Wagner, 1974).

1.03.3 Introduction of Nonnative Species. When a nonnative species
is introduced, it will die out imedidtaly if conditions are unfavor-
able. If, however, the new habitat is a reasonable facsimile of its
native habitat, the introduced species may become established by
filling an unoccupied niche or by outcompeting a native species for
its niche. Without natural controls, the population may rapidly
expand (Wagner, 1974).

The interrelationships in a stable ecosystem are developed over long
periods of time and are quite conservative. Gradually, however,
predator-prey relationships form and the species is absorbed by the
environment. The period of absorption, however, may take hundreds of
years (Wagner, 1974). It is impossible to tell where milfoil is in
this absorption process, but population declines in Chesapeake Bay
(Elser, 1969) and the recent discovery of heavy milfoil grazing by a
snail of the genus Physa in British Columbia (Kangasniemi, 1978) are
encouraging.

1.03.4 Impacts of Milfoil. The principal environmental impacts of
milfoil are caused by sheer biomass rather than the presence of the
species. Dense populations of milfoil have many physical effectu on
water bodies. They tend to speed aquatic plant succession which
contributes to the "aging" of lakes (Ashby, 1969).

Vigorous plant populations may occupy up to 10 percent of the total
volume of a river. This could reduce the maximum velocity of the
current by more than 25 percent of normal, causing the river to rise
nearly one-half inch per day to as much as 30 inches above the normal
level (Hillebrand, 1950). This has serious implications for flood
control and for irrigation projects.

Dense populations of milfoil effectively eliminate recreational
boating and swiming in shallow areas ard obstruct fishing. (The

period of obstruction to recreation is dependent upon local condi-
tions.) Milfoil in the Tennessee Valley system has also clogged
municipal water intakes, caused less efficient operation of power
generators, and displaced valuable waterfowl food species (TVA, 1972).

3tands of milfoil reduce current velocity, causing an increase in the
rate of sedimentation and further accelerating the establishment of
densely colonized silt beds. The reduced velocity decreases water
aeration, which may reduce the immediate oxygen supply and increase

6
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the water temperature in shallow areas (Sculthorpe, 1967). The
reduced flow also allows greater heating of the water by solar radia-
tion, increasing shallow water temperature significantly (Young,
1973). Thus, dense stands of milfoil may perpetuate their own growth
and spread by slowing water currents sufficiently to increase both
sedimentation and insulation effects within the stand, resulting in
rapid substrate accumulation and water temperature increases up to
40 C above normal levels (Young, 1973).

A beneficial physical effect of milfoil is that it tends to reduce
turbidity by consolidating bottom sediments. Biologically, this also
facilitates colonization by benthic algae and invertebrates. Its
foliage offers shelter, support, and oxygen enrichment to a rich and
varied epiphytic microflora and fauna (Sculthorpe, 1967). The
average biomass of animals per unit area of submerged plant may be
three or four times greater than that on silt and 15 times greater
than that on rock or gravel (Needham, 1938).

Heavy concentrations of milfoil can have an adverse effect on dis-
solved oxygen concentrations. Normal circulation of water can be
severely restricted, causing subsurface water to stagnate for long
periods, resulting in oxygen depletion at the lower levels (Fish,
1966). Nighttime respiration can also seriously deplete the oxygen
supply when added to the biological oxygen demand caused by the
decomposition of plant materials (Sculthorpe.1967). The net result
of the lowered level of dissolved oxygen could be the reduction of
benthic invertebrates and fish kills.

Besides adding to the biological oxy&en demand, large mats of drifting
milfoil build up on beaches where they decompose, causing a further
deterioration of water quality and a nuisance to shoreline property
owners and public beaches. This buildup and decomposition, besides
having an adverse esthetic effect, has impacted tourism in some areas
of British Columbia.

Concerns have been expressed that the dense populations of milfoil
would have adverse effects on waterfowl because of the potential
elimination of traditional food sources. Martin et al. (1951) rated
Myriop'l-yllum spicatum along with M. verticillatum and M. heterophyl-
lum as low-grade duck foods, accounting for less than 5 percent of
waterfowl diet. A digestive tract analysis of several waterfowl
species done by Florshutz (1973) between 1968 and 1971 in Virginia
and North Carolina, however, showed Eurasian watermilfoil to be an
important food source for some species of overwintering waterfowl.
The sampling was done in areas of heavy milfoil infestation and
indicates that there is some flexibility in waterfowl feeding
habits. Stevenson and Confer (1978), in an analysis of species
population trends and feeding habits of waterfowl in Chesapeake Bay,
state that milfoil infestation has resulted in a decrease of tradi-
tional food sources. Some waterfowl species have declined as a
result, but several have adapted to alternate food sources.

7



There are also differing views concerning the effects of milfoil on
fisheries. The North Carolina Department of Natural and Economic
Resources (1974) states: "The one clear value of milfoil growth in
Currituck Sound, North Carolina, is that it enhances sport fishing.
The plant provides a substrate for many invertebrate animals upon
which many forage and game fishes feed. The shelter provided by the
weed beds promotes great expansion of the forage fish populations
utilized by prized game fishes. The weed-bed margins provide many
lineal miles of ideal 'edge effect' fishing." Frye (1972) and
Thompson and Hartwig (1973) dispute this view, stating that dense
milfoil populations provide excessive shelter for small fish which
impacts the predator-prey relationship to the point that game fish
are stunted.

When milfoil reaches the water surface in late summer, it creates a
quiet water area which provides a good mosquito breeding area and
also tends to collect debris, further impacting esthetics.

1.03.5 Environmental Factors Affecting Milfoil Growth. Like all
aquatic plants, milfoil has several requirements for growth. Its
parameters for optimum growth are not fully understood and, since it
is a very recently introduced species to Washington, most of the
literature dealing with its requirements are from other parts of the
count ry.

1.03.5.1 Substrate. Milfoil seems to be able to grow in a wide
range of substrate types. Young (1973) reported dense stands in
gravel, sand, and silt in Melton Hill Reservoir, Tennessee. Milfoil
is also capable of invading hard sand if other factors are favorable
(Steenis and Stotts, 1961). Generally, however, coarse substrates in
lakes are devoid of submerged vascular plants unless finer sediments
are trapped between fragments providing a rooting medium (Sculthorpe,
1967). Patten (1956) correlated milfoil density to substrate parti-
cle iaize. Maximum density coincided with fine organic ooze, while
minimum density was found in sand.

1.03.5.2 Nutrients. Grace and Wetzel (1978) stated that milfoil
seems to be successful because of its ability to avoid nutrient limi-
tations, especially of nitrogen and phosphorus. Milfoil can take
these nutrients out of the water through its foliage and can also
take them from the sediments through the roots.

Another reason milfoil is able to avoid nutrient limitations is its
low requirements. Gerloff (1975) found that the critical concentra-
tions of nitrogen, phosphorous, and potassuim, the minimum concentra-
tions in a plant which will permit maximum growth, is much lower in
milfoil than other macrophytes tested.

Most of the lesser nutrient requirements have not been tested in
relation to milfoil growth and reproduction. Stanley (1970), how-
ever, found that calcium is required at concentrations greater than
1 mg per liter for maximum photosynthesis. He also found that the

V 8
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uptake of phosphate is correlated with the calcium concentration in
the water. Total exclusion of calcium prevented phosphate uptake by
roots and severely reduced uptake by stems and leaves.

1.03.5.3 Available Light (a Function of Water Depth and Turbidity).
The maximum milfoil biomass will be in a zone which is deep enough to
accommodate luxuriant growth and shallow enough to allow sufficient
light for photosynthesis (Grace and Wetzel, 1978). The maximum depth
of milfoil growth in subject to the turbidity of the water. Suspended
particles and algal growth are two factors which will increase tur-
bidity and, therefore, decrease light penetration.

Milfoil has an advantage in the deeper waters of the littoral zone
because of its low ligit compensation point, the point at which
oxygen used for respiration equals that produced by photosynthesis
(1 to 2 percent of surface light) (Grace and Wetzel, 1978).

Root initiation and growth of miifoil are dependent upon light,

auxin, and nutrient interactions (Stanley, 1970). Stanley also found
that light promoted root initiation but not root growth and that
maximum root growth occurred in 200 parts per billion (ppb) indole
acetic acid (an auxin).

Young (1973) found the maximum standing crop of milfoil to be between
5 and 6 feet in depth in a Tennessee Reservoir where the water was
very turbid.

Peltier and Welch (1970) suggested that variability of aquatic plant
problems may be caused by the variation of available light during the
critical growing period (April and May). Their study in Pickwick
Reservoir, on the Tennessee River, ranged over 8 years. They found
direct correlation between the amount of rainfall and the depth of
the photic zone independent of nutrient availability. The increafn±d

t runoff caused increased turbidity and a decrease in the depth of the
photic zone. The years of the greatest plant problems in the reser-
voir corresponded with the years of least rainfall and resulting
turbidity during the critical growing period. Also contributing to
differing levels of light availability in the study were water
releases from an upstream dam and water elevation variations in the
reservoir.

1.03.5.4 Waterflow and Turbulence. Slow moving or stagnant waters
tend to have a stable bottom covered by sand, clay, or mud and tend
to support a rich flora of higher plants. Running water is charac-
terized by lower temperatures and a comparative absence of humus,
detritus, and plankton. Besides the lack of suitable substrate,
vascular plants have a complexity of organization that cannot with-
stand the stress of rapidly moving water (Needham and Lloyd, 1930).

Wave-washed areas, and areas of fluctuating water levels, usually
have very little plant growth (Reid, 1961). Severe wave action
limits milfoil establishment, but once established, milfoil tends to
reduce wave effects (Stotts, 1961).
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Some movement is needed to exchange water at the leaf surface where
bicarbonate carbon sources and nutrients supplies are absorbed and
become depleted (Westlake, 1967).

1.03.5.5 Temperature. Young (1973) noted that water temperatures in
Melton Hill Reservoir, Tennessee, did not limit the distribution of
milfoil, but did influence th• metabolism, vegetative reproduction,
fruit development, and abundance of the plant. Plant stands in water
between 190 and 260 C reached the water surface in June and flow-
ered in July. Stands in water between 90 and 150 C reached the
surface in August and flowered in September.

Young also noted an apparent relationship between temperature stabil-
ity and plant density, with standing crops increasing as dally tem-
perature fluctuations decreased.

The optimum temperature fer milfoil photosynthesis is 350 C (Van et
al., 1976), but the optimum temperature for growth is probably much
lower. Milfoil has been documented growing in waters from 0.10 to
300 C (Anderson, 1964; Anderson et al., 1965). Titus et al. (1975)
determined that a 100 C increase in temperature stimulated a 10 per-
cent increase in the peak standing crop. Grace and Tilly (1976),
however, found productivity to decrease at temperatures above 240 C.

Increase in temperature from 110 to 260 C greatly increases rates
and amouits of nutrient absorption and translocation in milfoil as
shown by radioisotope uptake (Young, 1973).

1.03.5.6 PH and Alkalinity. Optimal milfoil growth occurs in water
of high pH and high conductivity. The usual distribution of n•ilfoil
in hard, alkaline water may be correlated with the plant's capacity
to utilize bicarbonate ae a major carbon source in photosynthesis
(Nielsen, 1956; Spence, 1967).

Net photosynthetic CO2 uptake in milfoil is pH dependent. Optimal
photosynthetic rates were obseved at pH 8.4 and decreased at pH 10
due to the lack of free CO2 and bicarbonate (Stanley, 1970).

PH is a limiting factor in soft water, but milfoil can grow well when
both pH and calcium levels are low if there is no intraspecific com-
petition (Hutchinson, 1971).

Milfoil failed to survive in a Tennessee Valley pond where the alka-
linity was less than 20 mg of calcium, bicarbonate per liter (Smith,
1971).

1.03.5.7 Salinity. Milfoil can tolerate tidal waters with salinity
up to 16 parts per thousand (ppt) which is about 46 percent sea
salinity. It roots best at 3.5 ppt (10 percent sea salinity) (Reed,
1977). Boyer (1960), in laboratory studies, showed that inhibition
started at 10 ppt and became severe at 15 to 20 ppt.
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Leaf area and stem ciameter were found tv dectease as salinity
increased. Flowering decreased and it vaa delayed or nonexistent at
higher salinities. As salinities increased above 15 ppt, stema broke
near the substrate and large floating mats of decaying plant material
were formed (Anderson, 1964).

1.03.6 Potential for Milfoil Growth. Using measurements of light
penetration, water quality, and sediment characteristics, a field
team from the Corps' Waterways Experiment Station (WES) concluded
thAt a high potential existed for the expansion of milfoil in
,.-esently infested lakes and for eventual milfoil expansion into
currently uninfested areas. Based on their study results, WES made
the following projections of potential maximum milfoil growth in
selecLed water bodies:

TABLE 1

Milfoil Potential
Water Body for Growth

Lake Washington 3,930
Lake Union 180
Lake Sa-namish 690
Osoyoos Lake 550
Okanogan River 440
Columbia River 106,750

Total 112,540

1.04 Alternative Treatment Methods. Treatment methods given exten-
sive review for possible use in an aquatic plant management program
are shown in table 2 and sumarized below. Detailed cost breakdowns
for mechanical harvesting, fiberglass bottom screens, and chemical
treatment alternatives are provided in appendix A.

1.04.1 Mechanical Harvesting. Mechanical harvesting entails cutting
aquatic vegetation 5 to 8 feet below the water surface and removing
the cut vegetation from the water. The root systems are not affected,
so the plants continue to grow. There are several different types of
harvesters available, from large units which automatically pick up
the cut plants to small cutter boats which require hand pickup.
Because milfoil is spread by fragmentation, harvesting can speed its
dispersal. Containment booms are often used around the treatment
areas to minimize floating fragments, bvt they are not 100 percent
effective. For these reasons, mechanical harvesting should be
limited to areas which do not require complete control and do not
directly threaten uninfested waters.

Another problem associated with harvesting milfoil is upland disposal.
Transport and handling are expensive, and many attempts that have
been made to find a use for the harvested milfoil, to partially defray
the cost, have been unsuccessful. However, the cost of disposing of
harvested milfoil may be reduced becauee of the compost value of the

material. For example, preliminary tests indicate that milfoil can be
composted for use as growth media in greenhouses (Wile et. al., 1978).
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Anderson et al. (1955) analyzed the mineral comrosition of milfoil to
determine if it could be used as # supplement or substitute for com-
mercial fertilizer. Freshwater end estuarine samples from Chesapeake
Bay were &-,alyzed. The conclusion reached was that milfoil would not
be an economically feasible substitute for comuerci-dl fertilizer due
to an 85 to 95 percent loss in weight upor drying and an N-P-K
(Hitrogen-phosphorous-potassium) value of only 3-2-5 (percent dry
weight).

Boyd (1968) analyzed severai aquatic macrophytes to determine their
potential for use as forage. He Cound that many species, including
milfoil, have a high percentage of crude protein, but wee generally
low in fiber valje. The cost of harvesting, drying, a&,d tzansporting
appear to limit commercial use of aquatic plants for forage.

Attempts were made to utilize milfoil as a source of xantihophyll in
chicken feed, but the xanthophyll derived from it was very uustablei and the meal made from milfoil pigmented broilers (Smith, 1971).

The estimated c~ost/acre of mechanical harvesting (assuming two
cuttings per year), including disposal, is $920.

1.04.2 Rotovating. Rutovating involves "tillhng" the bottom sedi-
ments to a depth of 6 inches to dislodge plant roots. The plant parts
float to the surface and are then removed. The treatment area is

4 surrounded by containment booms to prevent the spread of fragments.
This rethod is not 100 percent effective because all of the plants do
not float, nor are they always completely removed.

Beiause of the environmental disruption caused by rotovating, it
should be used only when complete removal of the plant is required,
when the treatment area is too large tor either hand pulling or a
suction dredge, and when herbicide application is not possible.

A definite cost rer acre for rotovating has not been established.
Basedd upon the Canadian Aquatic Plant Manrgement Program, costs in
the iange of $600 to $700 per acre, plus capital cost ($50,000),
could be expected.

1.04.3 Suction Dredge. The suction dredge involves the use oi a
small barge or boat equipped with compressors and suction hoses. The
suction hoses are small and are controlled by divers who use them to
remove individual milfoil plants, roots and all. The plant parts are
carried through the hoses to a holding basket on the barge which
separates the plants from the water and sediment. The water is dis-
charged, along with the sediment, to the water body.

Because of the high cost and the limited amount of area which can be
treated, the suction dredge is feasible only for small areas which
require complete milfoil removal, are too large for hand removcl, and
cannot be treated with a herbicide.

12
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A delinite cost per acre for auction dredge has not been established.
Based upon the Canadian program, costs in the range of $800 to $900
per acre, plus capital cost ($12,000), could be expected.

1.04.4 Hand Removal. Hand removal can consist of either pulling
individual plants by hand, which removes the roots, or by using a
rake or other tool which would remove only the foliage. This method
is obviously limited bit can be ured to clear around private piers or
to remove small patches to prevent spread. In deeper water, divers
and special equipment would be required.

The cost of this method, which would be based principally on labor
and the cost of diving equipment, if required, would be entirely
dependent on the situation. The use of this method would be minimal
and very localized. No per-acre cost has been estimated because of
lack of data and limited probable use of this method.

1.04.5 Chemical Treatment.

1.04.5.1 2,4-D. The chemical 2,4-dichlorophenoxyacetic acid (2,4-D)
is a systemic herbicide registered by the U.S. Environmental Protec-
tion Agency (EPA) and the Washington State Department of Agriculture
(WDA) for aquatic plant control. 2,4-D kills the milfoil roots as
well as the upper plant portion. One treatment per year should pro-
vide adequate control. 2,4-D has a high degree of selectivity for
milfoil and does not affect most native species at recommended treat-
me-it concentrations. It is suitable for use in most Washington State
waters currently infested with milfoil. It would be especially use-
ful in areas that are too large for hand removal or suction dredge
and where complete control is required. 2,4-D would have use restric-
tions in the vicinity of domestic or irrigation water intakes and
salmon spawning and rearing areas. Two different formulationA of
2,4-D could be used for milfoil control: a liquid, dimethylamine
salt (DMA); and a granular form, butouyethanol ester (BEE).

The recomended application rate for liquid 2,4-D (DMA) is 5 gallons
per acre (20 pounds acid equivalent) in areas where the water depth
is 4 feet or less, and 10 gallons per acre (40 pounda acid equivalent)
where the water is deeper than 4 feet. The per-acre costs for areas
greater than 4 feet deep is approximately $770. The recommended
application rate for the granular form of 2,4-D (BEE) is 100 pounds
per acre (20 pounds acid equivalent). The per-acre cost is approxi-
mately $760.

1.04.5.2 Endothall (Dipotassium Salt), Dichlobenil, and Diguat.
Diquat and the dipotassium salt formulation of endothall, hereafter
referred to as endothall, are contact herbicides registered by EPA
and the State Department of Agriculture for aquatic plant control;
they kill the leaves and stems but do not affect aquatic plant roots.
Dichlobenil is systemic and thus would cause some root kill. These
chemicals are not selective to milfoil; they would also kill many
native species of aquatic plants. For this reason, they are recom-
mended for very limited use, primarily for areas in which the exclu-
sion of all aquatic growth is acceptable (e.g., swimming beaches).
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These chemicals could kill many terrestrial species, so care must be
taken to insure that irrigation water is not treated. There are also
some restrictions on swimming, fishing, and drinking the treated
water for a period of time after the treatment. One treatment per
year should give adequate control.

The recommended application rate for diquat is 2 gallons per acre (4
pounds active ingredient) at a per-acre cost of approximately $790.
The recommended application rate for liquid endothall is 10 gallons
per acre (30 pounds acid equivalent) at a per-acre cost of approxi-
mately $960. The recommended application rate for the granular form
of endothall is 500 pounds per acre (10 percent active ingredient) at
a per-acre cost of approximately $1,470. The recommended application
rate for dichlobenil is 150 pounds per acre (10 percent active
ingredient) at a per-acre cost of approximately $1,265.

1.04.6 Fiberglass Bottom Screens. Bottom screens involve the instal-
lation and anchoring of a polyvinyl chloride-coated fiberglass screen.
The screen limits sunlight penetration and effectively eliminates all
aquatic growth in the affected area.

Bottom screens have been tested as part of METRO's Union Bay Milfoil
Demonstration Project and at some City of Seattle public swimming
beaches and has shown to provide good milfoil control.

Because of the cost of the screen and the fact that it eliminates all
vegetative growth, it is justified only for high-use areas where the
exclusion of all aquatic growth is acceptable (e.g., swimming
beaches).

The cost of fiberglass bottom screen is based on purchase and instal-
lation. The per-acre cost is $10,870 for the first year. Per-acre
costs for subsequent years would be based on necessary maintenance
for the life of the screen.

1.04.7 Integrated Control. Integrated control, the use of two or
more control techniques in conjunction, has been shown to be effec-
tive in some situations. For instance, 2,4-D is most effective when
applied to milfoil which is rapidly growing. Mechanical harvesting
causes a spurt of growth, so chemical treatment immediately following
harvest would be very effective. Because integrated control is

* expensive, it would only be practical if it could ieduce the number
of treatments necessary for a given time period.

1.04.8 Fragment Barriers. Barriers would be used to stop the down-
stream spread of floating milfoil fragments in flowing water systems
which feed directly into uninfested waters. Barriers consist of a
floating boom with fine mesh net extending 3 to 4 feet below the water
surface. Barriers are believed to be 80 to 90 percent effective in
stopping milfoil fragments; therefore, areas downstream of the bar-
riers i'ould have to be monitored for new colonies.
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1.05 Proposed Prevention Program. The objective of the proposed
prevention nrogram is to restrain the spread of milfoil from infested
water bodies to uninfested navigable waters. Eradication of new
pioneer colonies would be attempted before they become fuialy estab-
lished. This would involve spot treatment of. small areas. Rand
removal of scattered plants or small colonies will be utilized where

appropriate. Suction dredging is being successfully used in Canada
and would be utilized where appropriate. Rotovating the bottom sedi-
ment to dislodge roots would also be appropriate on a I..±ted basis.
Use of 2,4.-D is an acceptable treatment method because ;- is selective
for milfoil and would kill the root systems. Fragment barriers would
be used where applicable ..o slow downstream spread of plant fragments.

In addition, the proposed prevention program would employ a public
information program and aerial and ground surveillance to identify
new colonies.

Aerial photographs would be taken of areas having a high possibility

of becoming infested or having a large potential adverse impact from
mil.foil infestation. Ground surveillance would be provided by
Federal, state, or local resource management personnel normally in
the field. They would be trained in milfoil identification and would
notify the state coordinator or the Corps of Engineers of any milfoil
growth they discover during the course of their normal work. Special
teams would be sent out to survey areas identified by the aerial sur-
veillance. The object of the surieillance would be to identify new
colonies of milfoil so they would be treated before they became major
problems.

Milfoi1 can be spread from lake to lake by recreational boating

activity. The public information program would alert the boating
public to this problem and encourage them to remove all aquatic plant
fragments from their boats and trailers before leaving posted boat
ramps.

The following areas are included in the proposed prevention program:

1.05.1 Osoyoos Lrke. Osoyoos Lake lies north of the city of Oroville
in Okanogan County. It is 10 miles long with a total surface area of
5,729 acres, of which 3,693 acres lie in British Columbia and 2,036
acres lie in the United States. It is drained by the Okanogan River,
which flows southward to its confluence with the Columbia River near
Brewster (see figure 3). The northern portion of Osoyoos Lake has
dense colonies of milfoil, which are a constant source of fragments
for the southern (United States) portion. The southern portion of
Osoyoos Lake has a few small "pioneer" colonies and scattered milfoil
plants and is a source of fragments for the Okanogan River. The pro-
posal for Osoyoos Lake is to immediately treat all patches of milfoil,
within the United States portion ijentified by aerial and ground
surveillance.

15



".05.2 Okanogan River. The Okanogan River drains Osoyoos Lake and
is therefore subject to fragmented milfoil floating downstream (see
figure 3). Small colonies of milfoil have been reported in the upper
Okanogan River channel below Osoyoos Lake. The proposal for the
Okanogan RivEr is to eliminate fragment sources by immediately treat-
ing all existing milfoil colonies identified by aerial and ground
surveillance, and to operate and maintain the established barrier
structure.

1.05.3 Columbia River. Wells, Rocky Reach, Rock Island, Wanapum,
and Priest Rapids are Columbia River reservoirs which lie downstream
from the mouth of the Okarogan River (figure 3A). These reservoirs
are subject to colonization by milfoil fragments from the Okanogan
River and the Columbia Basin Irrigation Project which has several
existing colonies of milfoil. All except Rock Island Reservoir are
included in the first year surveillance program. Rock Island was not
included because there has been no potentially infestable area iden-
tified in this reservoir. Spot treatment would be conducted if the
surveillance program identified pioneer colonies of milfoil.

1.05.4 Other Water Bodies. In addition to the specific water bodies
and reservoirs, other sites may be identified through public input or
agency surveillance and included in the 1980 prevention program.

1.06 Proposed Control Program. The proposed control program involves
treating high-use public areas obstructed by milfoil in Lake Wash-
ington, Lake Union, and Lake Sammamish (see figures 4 and 4A). A
total of about 100 acres is proposed for treatment. Efforts to erad-
icate firmly established populations of milfoil in large water bodies
have not been successful in other parts of the country and would not
be attempted under the proposed control program. The control program
is for maintenance of high-use areas. The specific areas and accept-
able treatment methods are described in the following paragraphs.
For each proposed treatment area, a figure is provided indicating the
location, salmon migration routes, marshes, and locations of salmon
spawning areas. Prior to treatment in each site-specific area, coor-
dination with the fisheries agencies would be accomplished to insure
that the work does not occur during peak migration and spawning peri-
ods.

Criteria established for selection of treatment areas is presented in
paragraph 1.07.3.

1.06.1 Lake Washington. Lake Washington lies to the east of Seattle.
It is 19.5 miles long, with a total surface area of 22,138 acres, a
maximum depth of 209 feet, and an average depth of 100 feet.

1.06.1.1 Union Bay. Total surface area of Union Bay is approximately
350 acres. The total area infested with milfoil is estimated at 200
acres. Union Bay is a high-use area both for recreational boating
and water-skiing and for commercial navigation, with the Lake Wash-
ington Ship Canal traversing the southern portion of the bay in an
east-west direction. Within Union Bay, the proposal is to treat a
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100-foot-wide channel in the high-use area along the shoreline of
Webster Point, a distance of about 1,000 yards. The selection of a
100-foot-wide channel width is based on the objective of providing
adequate navigation access while minimizing environmental impacts.
In addition, 100-foot-wide channels in front of the University of
Washington Yacht Club basin and boathouse and a 100-foot-wide channel
on the south Union Bay shoreline are proposed for treatment. The
total treatment area is about 17 acres (see figure 5). Acceptable
treatment for Union Bay includes the use of mechanical harvesting
and/or the application of 2,4-D.

1.06.1.2 Lake Forest Pqrk-Kenmore. This area, located at the north
end of Lake Washington, is a high-use area for recreational boating,
seaplane use, and commercial navigation and is being obstructed by
milfoil growth. The proposed treatment involves a 100-foot-wide
channel along the shoreline west of the King County Log Boom Park and
south to about the Lake Forest Park Community Beach as shown in
figure 6. This is a distance of about 800 yards. Additional treat-
ment would be performed as required along the county park frontage to
maintain full public use. The total treatment area is about 9

acres. Acceptable treatment for this area includes the use of
mechanical harvesting and/or the application of 2,4-D. The treatment
for the county park may also include the use of fiberglass bottom
screens or the chemicals endothall, diquat, or dichlobenil.

1.06.1.3 Juanita Bay. Located on the east side of Lake Washington
just north of Kirkland, this bay has a surface area of approximately
185 acres. About 50 acres are heavily infested with milfoil. This
area receives relatively heavy usage by private boaters and the public
during the sunnier months. The proposal is to treat a 100-foot-wide
channel along the shoreline in the high-use area (about 500 yards),
as shown in figure 7, and treatment as necessary along the Juanita
Beach County Park frontage to maintain full public use. The total
treatment area is about 7 acres. Acceptable treatment for Juanita
Bay includes the use of mechanical harvesting and/or the application
of 2,4-D. The treatmnent for the county park may also include the use
of fiberglass bottom screens or the chemicals endothall diquat, or
dichlobenil.

1.06.1.4 Nelson Point-Kirkland. This area, inmmediately south of
Juanita Bay, is a relatively high-use area for boaters and water-
skiers and is being obstructed by nilfoil growth. The proposal is to
treat a 100-foot-wide channel along 1,700 yards of shoreline and
treatment as necessary to maintain full public use of Waverly Park.
This would involve about 12 acres (see figure 8). Acceptable
treatment includes the use of mechanical harvesting and/or the
application of 2,4-D. In addition, the park could make use of
fiberglass bottom screens or the chemicals endothall, diquat, or
dichlobenil.

1.06.1.5 Yarrow Bay. Located on the east side of Lake Washington,
Yarrow Bay has a surface area of approximately 118 acres, of which
about 25 acres are heavily infested. It receives heavy recreational
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a usage from boaters, swimmers, and water-skiers. Within Yarrow Bay,
the proposal is to treat a 100-foot-wide channel along the shoreline
in the high-use areas as shown in figure 9. This includes about 900
yards of shoreline for a total area of about 6 acres. Acceptable
treatment includes the use of mechanical harvesting and/or the appli-
cation of 2,4-D.

1.06.1.6 Cozy Cove. Located just west of Yarrow Bay, Cozy Cove has
a surface area of 205 acres, of which approximately 40 are infested
with milfoil. Cozy Cove is also a high-use area with boating, swim-
ming, and water-skiing as the major recreational uses. The proposal
is to treat a 100-foot-wide channel along the shoreline in the high-
use areas as shown on figure 10. This includes about 1,400 yards of
shoreline for a total area of about 10 acres. Acceptable treatment
includes the use of mechanical harvesting and/or the application of
2,4-D.

1.06.1.7 Fairweather Bay. Fairweather Bay, located just west of
Cozy Cove, has a surface area of about 87 acres. Approximately 40
acres are infested with milfoil. Fairweather Bay is a high-use
recreational area for boaters, swimmers, and water-skiers. The
proposal is to treat a 100-foot-wide channel along two sections of
the shoreline for a total distance of about 2,500 yards. The area
involved is about 17 acres (see figure 11). Acceptable treatment
includes the use of mechanical harvesting and/or the application of
2,4-D.

1.06.1.8 Seward, Madrona, and Pritchard Island Parks. These three
Seattle city parks are located on the west side of Lake Washington
(see figure 4 for location). The swimming beaches are primarily
affected, and treatment would be limited to those areas of partic-
ularly heavy growth. Treatment of these beach areas would be done as
necessary to maintain full public use. The acreage to be treated is
roughly estimated at 2 acres. The acceptable treatment methods
include the use of mechanical harvesting, fiberglass bottom screens,
or the application of 2,4-D, endothall, diquat, or dichlobenil.

1.06.2 Lake Union. Lake Union lies just west of Lake Washington and
the two are connected by the Portage Cut. Lake Union has a total
surface area of 646 acres, including Portage Bay, and a maximum depth
of 54 feet. Portage Bay is the only area currently proposed for
treatment in Lake Union. This is an area with very heavy usage from
pleasure boats and commercial traffic. Of approximately 148 acres of
surface area, about 45 acres are infested with milfoil. The proposal
is to treat those portions of the existing infestation which particu-
larly interfere with recreation boat use, including access to the
navigation channel. The treated area would total about 14 acres (see
figure 12). Acceptable treatment methods include the use of mechani-
cal harvesting and/or the application of 2,4-D.
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1.06.3 Lake Sammamish. Lake Sammamish lies east of Lake Washington
and discharge3 into it via the Sammamish River. The lake is 8 miles
long with a total surface area of 4,897 acres and a maximum depth of
100 feet, The water fronting Lake Sammamish State Park is the only
area on Lake Sammamish currently proposed for treatment. The state
park beach is very heavily used, as is the public boat launch area.
The proposal is to treat these public recreation areas as necessary
to maintain full public use. This would include about 500 linear
feet along the beachfront and an indeterminate distance in the boat
launch areas (see figure 12A). The area involved is estimated to be
approximately 2 acres. Acceptable treatment methods include the use
of mechanical harvesting, fiberglass bottom screens, or the applica-
tion of 2,4-D, endothall, diquat or dicblobenil.

1.07 Proposed Monitoring and Evaluation Program.

1.07.1 General. Monitoring of any chemical treatment application is
included in the program to insure that the potential for public health
risks and impacts to aquatic systems is kept to a minimum. Evaluation
is included to assess the overall results of the Aquatic Plant Manage-
ment Program and the effectiveness of the various alternatives for
controlling existing populations of milfoil and preventing its spread
to uninfested navigable waters. Monitoring and evaluation efforts
have been developed such that responsibilities are shared by the
Corps of Engineers and the State of Washington.

1.07.2 Corps of Engir ers. The Corps will annually evaluate the
state-of-the-art of prevention and control measures. This evaluation
will include a review of literature, including WES research, and
coordination with other Corps of Engineers districts and other
agencies. The Corps, in coordination with WDE, will also evaluate
the performance of the program.

1.07.3 State of Washington.

WDE will be responsible for evaluating the treatment site selections
to ensure that the following criteria are met:

9 The treatment is proposed by a qualified local sponsor.

9 Prevention measures are given a higher nriority than
control measures.

* Sites are not located within authorized Federal projects.

* The site selected is in a navigable water of the United
States and is infested with milfoil to a degree which impairs recrea-
tional usage, navigation, flood control, drainage, agriculture, fish
and wildlife, public health, hydropower, or related purposes, or in
any water body which may result in the infestation of navigable
waters.
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* Treatment of the proposed site will not result in an unac-
ceptable impact to the environment.

9 The treatment methods selected by the local sponsors are
one or a combination of those recommended by the Corps of Engineers
for each specific treatment site.

WDE will evaluate the cost and effectiveness of all treatment mea-
sures.

WDE will insure that the contractor applying chemicals for the treat-
ment of milfoil is certified by all applicable local, state, and
Federal licensing agencies. At selected sites, WDE will monitor
milfoil treatment to evaluate concentrations, persistence, and drift
of herbicides. The effectiveness of chemical treatment measures will
be monitored, including the percentage of root kill resulting from
treatment, and the selectivity of the plant kill.

WDE will monitor and evaluate public awareness of treatment methods

used through the use of interviews and questionnaires, in conjunction
with the public affairs office of the Corps of Engineers.

WDE will provide the Corps of Engineers with the results of the moni-
toring and evaluation program and also make the results available to
f*` public on request.

1.07.4 Program Evaluation and Monitoring Costs. The total annual
cost for evaluation and monitoring of the Aquatic Plant Management
Program, that is separable from local administration, WDE supervision,
and Corps management cost, is estimated at between $10,000 and $40,000
depending on the treatment methods used.

1.08 Mitigation. No mitigation would be required for fish and wild-
life loss since only minor impacts are anticipated. Procedures to
minimize -ironmental impacts would be implemented in the prevention

S ont-• rograms. Procedures to be utilized are listed below.

1.08.1 Mechanical Control. Mechanical control would include the
removal of affected plants from the water to reduce biological oxygen
demand and nutrient release. Containment booms would be used in har-
vesting arn ovating operations, when necessary, to prevent the
spread of - jil fragments to uninfested waters.

1.08.2 Chemical Control. Chemical treatment would be done by cer-
tified applicators following label restrictions under the Federal
Insecticide, Fungicide, and Rodenticide Act (FIFRA). Chemicals would
be applied at the minimum concentration required to control milfoil
to prevent excessive amounts of chemicals being introduced into the
aquatic system, and to take advantage of the selective properties of
the chemicals (leave as much native vegetation unaffected as pos-
sible).
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Public notification of chemical usage and appropriate restrictions to
water use would be extensive to minimize public exposure to the herbi-
cides. The notification would extend to those areas outside the
treatment area which could be subject to herbicide drift.

Site specific considerations would be important in the selection of
chemical formulation (e.g., granular formulationc of herbicide would
be used in those areas in which drift could be a problem).

Chemical treatments would be timed to take advantage of the period of
maximum susceptibility of milfoil whenever possible. This would pro-
vide more efficient control and, since the optimum period is early in
the year during rapid growth (before maximum biomass is reached),
would minimize the amount of aquatic vegetation decomposing in the
water. Early treatment may not be possible in all cases, however.
In areas utilized for salmon spawning and/or rearing, treatment would
be timed to avoid peak migration and spawning periods.

1.09 Fi-,st Year Program Costs. Estimated costs of the first year
Aquatic Plant Management Program are presented in the following
tables. Additional details are provided in appendix A.

$ TABLE 3
PREVENTION PROGRAM COSTS

Program Features

a. Surveillance$000
b. Treatment 30,000
c. Public Awareness 10,000
d. Training 5,000
e. Monitoring and

Evaluation 7,000
f. Reporting 4,000

Ag. Supervision and
Administration 54,000

TOTAL ANNUAL $200,000

TABLE 4
CONTROL PROGRAM COSTS

Lowest Probable Cost

2,4-D (BEE granular) 100 acres $8,500
Labor and Equipment 5,500
Contingencies 3,500
Monitoring and Evaluation 33,000
Local Administration 2,000
WDE Supervision 15,500
Corps Management 8,000

'ATOTAL $76,000
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TABLE 4 (continued)
CONTROL PROGRAM COSTS

Highest Probable Cost

Mechnical Harvesting$4,0
90 Acres @ $530/Acre$470

Fiberglass Bottom Screens
10 acres @ $9,000/Acre 90,000

Contingencies 13,800
Monitoring and Evaluation 3,000
Local Administration 4,000
WDE Supervision 25,500
Corps Management 8,000

TOTAL %192,000

TABLE 5

SUMMARY OF COSTS

Lowest Probable Cost Highest Probable Cost

Prevention Program $200,000 $200,6000
Control Pr3gram 7600 192,000

TOTAL $276,000 $392,000

Federal Share $193,000 $274,000
Non-Federal Share $83,000 $118,000

1.10 Benefit Analysis. Benefits creditable to the Aquatic Plant
Management Program in Washington State are derived from consideration
of the loss of water-related recreation opportunities. Benefits have
been evaluated separately for the prevention and control programs.
Additional details regarding the benefit analysis are provided in
appendix B.

1.10.1 Prevention Program. Economic justification for the prevention
program is based on the prevention of recreation loss of swimming and
beach activity. No recreation benefits are claimed for swimming or
beach activity within Rock Island Reach of the Columbia River because
no potential for milfoil growth has been identified in this area.
Also, no recreation benefits are claimed for swimming or beach activ-
ities on the Okanogan River because no public facilities are available

on the river. Prevention program benefits are provided in table 6.
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TABLE 6
PREVENTION PROGkAM BENEFITS

1980-2080 Average
Average Annual Unit Annual
Equivalent ay Economic
Visitation Value Benefits!/

Swimming:

With Prevention Program 680,392
Without Prevention Program 444,833
Recreation Loss 235,559 x $1.75 =$412,000

Beach Activity:

With Prevention Program 840,018
Without Prevention Program 634,354

Recreation Loss 205,664 x $1.75 = 360,000

TOTAL PREVENTION BENEFITS 441,223 x $1.75 =$772,000

1/Based on 7-1/8 percent interest.

1.10.2 Control Program. Economic justification for the control
program is based on preventing recreation loss (swimming beach and
boating activity). Total economic benefits are estimated at $625,000
in 1980, the first year of the control program. Each year thereafter,
as the scope of the control program is modified, attributable benefits

j would be redetermined. Control program benefits are presented in
table 7.

TABLE 7
CONTROL PROGRAM BENEFITS

Recreation Unit Day Economic
Loss Value Benefits

Swimming 160,154 x $2 = $320,000
Beach Activity 132,822 x $2 = 266,000

Boating 39,000

TOTAL CONTROL BENEFITS - $625,000j

1.10.3 overall Benefits. Total estimated average annual benefits
are summarized in table 8.
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TABLE 8

SUMMARY OF BENEFITS

Prevention Program $772,000
Control Program 625,000

TOTAL ESTIMATED BENEFITS $1,397,000

1.11 Benefit-to-Cost Conparison. Total benefits for the overall
program are estimated at $1,397,000. First year costs for the com-
bined prevention and control programs are $276,000 for lowest cost
treatment and $392,000 for highest cost treatment. The resulting
benefit-to-cost ratios are 5.1 to 1 and 3.6 to 1, respectively.

Average annual benefits for the prevention program, based on a 100-
year period of analysis and 7-1/8 percent interest, are estimated at
$772,000. The first year cost, including supervision and administra-
tion, is estimated at $200,000. The benefit-to-cost ratio is 3.9
to 1.

Benefits for the first year of the control program are estimated at

$625,000. The first year cost for the control program, including
monitoring, administration, and supervision, is estimated to range
from $76,000 to $192,000. The resultant benefit-to-cost ratios range
from 8.2 to 1 to 3.2 to 1, respectively.

1.12 Program Priorities. The areas to be treated and other related
activities would be assigned in the following priority:

Priority 1 (Prevention Program)

Water bodies where the detection and treatment of Eurasian water-
milfoil will prevent its spread to navigable waters within the
State of Washington.

Priority 2 (Prevention Program)

Public information and education throughout the State of Wash-
ington to inform citizens of the presence of Eurasian water-
milfoil, the potential problems posed by the plant, and measures
to prevent spread of the plant.

Priority 3 (Control Program)

Public-use areas (such as swimming beaches or boat launch ramps)
located on navigable waters.

Priority 4 (Control Program)

Other public high-use areas in navigable waters (such as con-
necting channels to open waters for boaters).
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1.13 Schedule and Funding.

1.13.1 Fu!ure Pram. The first year program is for Fiscal Year

(FY) 1980 (October 1979 to September 1980). Beyond FY 1980, if mil-

foil growth declines, the program would taper off. If the problem

increases, the program could be expanded through coordinated efforts

of local and state governments and the Corps of Engineers. Local

governments, with tht, Department of Ecology (WDE), would develop an

annual statewide work plan for submittal to the Corps of Engineers.
The Corps would prepare annual supplements to the design memorandum

and the environmental impact statement to be used for requesting

approval for changes in the program and submitting budgetary requests.

A cooperative agreement between the Corps of Engineers and WDE would

be signed for the purpose of administering the program.

1.13.2 Treatment Operations. Chemical control program activities

are most effective when accomplished during May, June, and July when
initial milfoil growth is taking place. Mechanical harvesting would

be done when b-iomass has reached an optimal level for effective cut-

ting. Fiberglass bottom screens can he placed any time during the

year, but is easier in early spring when plants are small. Siltation

should also be considlerwd in deciding how long to leave screens down.

Most prevention program activities can be carried out any time during

the year, but spot treatment of areas with chemicals are most effec-

tive during Mav t:hrough July. Coordination with the Washington State

Department of Fisheries would be done when scheduling treatment

activities to insure the protection of fisheries resources.

1.13.3 Funding. Fiscal year 1980 funding requirements for the
Aquatic Plant Management Program are as follows:

TABLE, q1

FY 1.9S0 FUNDING REQI1LREMEN'rS

Treatment Methods
Low Cost High Cost

Federal (70 percent) $193,000 $274,000

Non-Federal (30 percent) 83ý000 118,000

TOTAL FUNDING REQUIREMENTS $276,000 $392,000
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2. ENVIRONMENTAL SETTING WITHOUT PROJECT

2.01 Statewide.

2.01.1 Climate. The climate, as well as the topography, of
Washingtonivaires considerably from west to east. West of the Cas-
cades the climate is influenced by Pacifi-2 Ocean breezes and the warm
North Pacific Drift, an extension of the Japan Current, resulting in
mild temperatures year round.

Rainfall west of the Cascades averages 36 inches, but has wide varia-
tions (see figure 13). Most of western Washington has its rainfall
spread lightly over a fairly long period, with the heaviest usually
occuring in December. The summer months, especially July and August,
ýre relatively dry.

The Cascade Mountains protect western Washington from cold air from
the interior. As a result, the coastal areas receive only about
5 inches of snow per year and the Puget Sound Basin receives only
about 10 inches.

The average winter temperature in western Washington is 350 to
400 F, the summer average is 600 to 700 F. The summer daily
maximum is 740 F.

Eastern Washington is located between the Cascades, which cast a "dry
shadow" over a large area, and the Rocky Mountains which provide some
protection from severe storms originating in the interior. It has a
more arid climate than the coast and also has a greater temperature
variance. Rainfall is low over the Columbia Basin and the Okanogan
Highlands, ranging from 10 to 20 inches per year. From 10 to 60
inches of snow falls on this area per year, depending on the eleva-
tion. The winters in eastern Washington are characteristically cold
and the summers are hot. Mean temperatures range from 250 to
350 F in the winter and from 630 to 770 F in the summer. The
growing season averages from 80 to 200 days.

2.01.2 Soils. Considering soils in a west to east gradient (see
figure 13-, those near the Pacific Coast are made up of moderately
deep to shallow loams, gravelly loams, and silty clay loams with fine
grained alluvial deposits.

In the Puget Lowlands soil permeability is high. Gravellyi3tony
foams are formed in the alluvium. Perched ground water tables occur
at 2 to 3 feet below ground level. The depths to cobble and gravel
are usually between 2 to 5 feet. The potential for wind or water
erosion is low.

In the Cascade Range, glacial drift, colluvium, and alluvium overlie
bedrock over much of the area. Soils are mostly shallow, gravelly,
and stony.
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2.01.3 Life Zones. The highly diverse topography and climatic con-
ditions of Washington create many different habitat types. The major
habitat types, grouped by dominant plants and associated animal spe-
cies, are known as life zones. Six of the major life zones of North
America occur in Washington (see figure 14).

ARCTIC-ALPINE ZONE. This zone is restricted to the high neaks of the

L Cascades and Olympic Mountains. It has the harshest climate of any
in the state and the vegetation is covered by heavy snowS8 to 9
months of the year.

HUDSONIAN ZONE. This zone consists of the belt of rather open forest
whih i fondimmediately below the Arctic-Alpine Zone. The domi-
nan tres reconifers and there is a rich understory of shrubs.

Very heavy snows fall in winter and the period of vegetational acti-

vity is short: from 3 to 5 months depending upon slope, exposure, and
altitude.

CANADIAN ZONE. The tall dense conifer forests of the Canadian Life
Zone extend in unbroken stretches over the entire length of the Gas-
cades on both sides of the crest and are also found in the Olympic
Mountains and on the higher ranges of the eastern part of the state.
A rich understory of shrubs occurs in many areas, but the diverse wet
meadows of higher elevations are scarce and scattered. Snow cover is

- -, deep, but because of milder climatic conditions, the ground becomes
V exposed sooner in the spring and there is a moderately long growing

season for plants.

TRANSITION ZONES. Below the Canadian Zone, on the western slopes of
the Cascades, the lush forests of the lowlands of western Washington
are found. On the east slopes of the Cascades, however, the climate
gets progressively drier with decreasing altitude and the denser for-
ests give way to open forests and eventually grasslands and desert.
The great differences in the Transition Zones on the two sides of the
mountain require that they be discussed separately.

HUMID TRANSITION. The tall forest of the Humid Transition Life Zone
are dominated by Douglas fir, western red cedar and western hemlock.
This zone sustains the densest human populations in the state and,
because the tall forests of this area were the most accessible to
logging, virtually all of the virgin forests were cut many years ago.
Only small patches of uncut forest remain and most areas are in var-
ious stages of succession. Pressures for alternative uses of this
zone are strong, but because of the high population densities in theI
area, the needs for recreational uses are also very strong.

ARID TIMBERED TRANSITION. At higher elevations this forest is simi-
lar t,) that of the Canadian Zone. With decreasing elevation, how-
ever, several. species drop out and are replaced by Douglas fir and
then by ponderosa pine. Ponderosa pine forms almost pure stands on
the lowYer slopes just above the grasslands. In wetter sites there is

a rich understory of shrubs and the river bottoms support a distinc-
tive vegetation dominated by deciduous trees with dense understories
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of shrubs and herbaceous plants. Winters are cold and there is con-
siderable accumulation of snow at the higher elevations, but this
decreases at lower elevations.

In this ponderosa pine zone the slopes are usually bare by early
April. Suimmers are long, usually hot and dry. Because of drier con-
ditions, the forest of the Arid Timbered Transition Life Zone are
more open and characterized by an abundance of many species of
grasses.

ARID GRASSLAND TRANSITION. The open ponderosa pine forest of the
eastern slopes of the Cascades, the lower slopes of the Blue Moun-
tains, and the mountains of northeastern Washington give way to a
belt of grasslands commzonly known as the Palouse Prairie. Tempera-
tures are favorable for terrestrial plant growth most of the year,
but production is severely limited by moisture shortage during late
spring, summer, and autumn.

This zone is extremely favorable for agriculture, particularly for
the production of wheat, so that most of the original vegetation has
been destroyed.

UPPER SONORAN ZONE. The lowlands of the Columbia Basin are extremely
arid and support a shrub-steppe vegetation with various grasses and
herbs growing among the shrubs. Winters are mild and summers are
long and hot, but there is little vegetative productivity because of
moisture shortage. The area is too dry for dryland farming, but the
soils are excellent when irrigated and this area is rapidly being
modified by expanding irrigation. Its lakes and marshes are unusually
productive and some of the most important waterfowl wintering and

~1 breeding grounds are found here (U.S.A.C.O.E.,,1975).

2.01.4 Water Quality. Generally, the water quality in Washington's
rivers and streams has improved since 1972, with additional improve-
ment expected for the next 3 to 5 years. With some exceptions, river
and stream water quality meets the goals of the Federal Water Pollu-
tion Control Act for use by wildlife, for recreation, navigation,
agriculture, industry, and for the propagation of fish and shellfish.

The only principal rivers in Washington not meeting Federal water
quality goals are portions of Crab Creek in Grant County, the Palouse
River in Whitman County, the Walla Walla and Touchet Rivers in Walla
Walla County, and the Spokane River in Spokane County. The most com-
mon problems for Washington' s rivers and streams are excessive nutri-
ent concentrations, high turbidity, and high bacteria levels.

The lakes and reservoirs of Washington are undergoing a natural pro-
cess of aging called eutrophication. When a water body becomes
highly eutrophic, it is characterized by dense algal blooms, floating
mats of aquatic vegetation, and a murky appearance. These conditions
may directly curtail or eliminate water recreation activities such as

plies; hamper industrial and municipal water treatment; and adversely
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affect aquatic ecosystems. The process of eutrophication can be
speeded by human activities.

Of the 19 lakes and reservoirs in Washington which have at least 10
square miles of surface, one (Moses Lake) is already eutrophic and
nine are mesoeutrophic, well on their way to becoming eutrophic
(although the time frame to eutrophy is not predictable). These
water bodies are all located in eastern Washington. Seven other
lakes are mesotrophic (have a moderate level of algae production) and
two are oligotrophic (relatively pristine).

Of the 30 most used recreational lakes in Washington, two have signi-
ficant impairment of recreational use and six have moderate impair-
ment due to eutrophication. In general, these lakes and reservoirs
are receiving municipal, industrial, or agricultural wastes (EPA#
1978).

2.02 Seattle Area (Lake Washington, Lake Sammamish, and Lake Union).
All areas proposed for treatment in 1980 in western Washington are in
the Seattle area: Lakes Washington, Sammamish, and Union (Portage
Bay).

2.02.1 Climate. The Seattle area climate is predominantly a midlat-
itude, west coast marine type. Most air masses reaching Puget Sound
have their source over the Pacific Ocean. The maritime air has a
moderating influence in both winter and summer. The prevailing wind
is from the southwest in fall and winter, gradually shifting to
northwest in late spring and summier. There is a well-defined dry
season in summer and a rainy season in winter.

Maritime air reaching the Washington coast in late fall and winter is
moist and near the temperature of the ocean's surface. Orographic
lifting and cooling air masses move inland resulting in cloudiness
and widespread precipitation patterns. Precipitation is light in
summer, increasing in fall, reaching a peak in winter, then decreas-
ing in spring with a slight increase in May and June followed by a
sharp drop near the first of July. Most of the winter precipitation
falls as rain in elevations below 1,500 feet, as rain or snow between
1,500 and 2,500 feet.

The number of clear or only partly cloudy days each month is from
4 to 7 in winter, 10 to 15 in spring and fall, and 20 or more in sum-
mer. The amount of sunshine received is approximately 20 percent in
winter, 40 to 50 percent in spring and fall, and 60 to 70 percent in
summer. Frequently in summer and fall, fog or low clouds, 1,000 to
2,500 feet in depth, form over the Sound and lowlands during the
night, then disappear by afternoon (WSU,1968).

2.02.2 Economic Base. The Seattle-Everett Standard Metropolitan
Statistical Area (SMSA) is comprised of King and Snohomish Counties.
The combined population of this two county area was 1,497,200 in
1978, which amounted to 40 percent of total state population. Manu-
facturing accounts for the largest share of employment and wages paid
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in the Seattle-Everett SMSA. The five largest manufacturing
employers are the Boeing Company, Pacific Car and Foundry Co. (a
division of PACCAR, Inc.), Weyerhaeuser Co., Scott Paper Company, snd
Lockheed Shipbuilding Co.. inc. Although manufacturing remains an
important employer in the Seattle-Everett SMSA, the industrial mix of
the area since 1968 has shifted from manufacturing to the trade and
service sectors. Construction and finance, insurance, and real estate

employment have also grown significantly. Part of the diversifica-
tion of the Seattle-Everett SMSA may be credited to the increased
developnent of the Port of Seattle.

2.02.3 Fish -nd Wildlife. The Seattle area is located in a Humid
Transition Life Zone which would be dominated by Douglas fir, western
red cedar, and western hemlock except that most of the available land
has been taken up by residential, commercial and industrial develop-
ment, eliminating much of the wildlife habitat.

Lake Washington, Lake Sammamish and, to a lesser degree, Portage Bay,
havw important fish and wildlife areas. Lake Washington and Lake
Sammamish have several ecolcgically important marshes containing
large numbers of submerged and emergent aquatic plants which provide
food, shelter, and nesting areas for numerous species of fish, water-

i fowl, and other wildlife.

The Lake Washington system contains 36 species of fish. It is a
major rearing area for sockeye salmon (Oncorhynchus nerka) and other
anadromous fish. Some sockeye salmon spawn around the shore. Fall
chinook (0. tshawytscha) are taken off the mouth of the Cedar and
Sammamish Rivers from late August through early October. Coho salmon
(0. kisutch) are caught at the mouth of the Samnamish River in early
November. Populations of largemouth and smallmouth bass and other
assorted panfish are also abundant (U.S.A.C.O.E., 1975).

2.02.4 Air Quality. The Seattle area fails to meet EPA air quality
standards about 98 days per year. The main problem is from carbon
monoxide emissions from automobiles. Also, photochemical oxidants
and suspended particle concentration are high. The incidents of
these violations, however, have been decreasing (EPA, 1978).

2.02.5 Water Quality.

2.02.5.] Lake Washington. Lake Washington is characterized as meso-
trophic, having no serious algae problems. Rated for bacteria lev-
els, health of the fish population, percent of surfLce area affected
by aquatic weeds, and water clarity, Lake Washington has the highest
EPA rating for recreational use (EPA, 1978).

The water quality in Lake Washipgton has improved greatly since the
diversion of sewage away from the lake was started by the Municipal-
ity of Metropolitan Seattle in 1963, but sewage overflows still occvr
during storm runoffs, causing localized problems.
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2.02.5.2 Lake Sammamish. Lake Samnamish is showing symptoms of
eutrophication. Its condition at this time corresponds to that of
Lake Washington in the 1950's prior to extensive sewage interception.
Lake Sammamish ia adversely affected by municipal waste and by land
management practices, resulting in bacterial contamination and nutri-
ent enrichment which increases algal activity (U.S.A.C.O.E.,1975).

These problems are not ye: impairing recreation, however, as the lake
also has the highest EPA rating for recreational use (EPA,1978).
2.02.5.3 Portage Bay (Lake Union). The water quality of Portage Bay

is generally good. The main problem in the bay is caused by sewage
overflows during storm runoffs. The nutrients introduced in the
overflows, along with some industrial discharge and discharge from
private boats, causes moderate algal blooms in the summer and, along
with nutrients in the sediment, support lush aquatic vegetation.

2.02.6 Upland Setting.

2.02.6.1 Lake Washington. The shoreline of Lake Washington is
almost completely taken up by residential and commercial development
with a large number of small parks scattered around the lake. The
treatment areas proposed for 1980 are adjacent to public swimming
"beaches or areas of high-density residential development having large
numbers of private boating structures and heavy infestations of
milfoil. The native terrestrial vegetation, for the most part, has
been replaced by latwns and ornamental plants.

2.02.6.2 Lake Sanmamish. Lake Sammamish is not as heavily developed
as Lake Washington, but residential development is progressively
eliminating opeo space on the lake shore. The only area on Lake Sam-
mamish proposed for treatment in 1980 is the State Park swimming
beach and boat launch area. Much of the native upland vegetation at
this site has been replaced by park landscaping.

2.02.6.3 Lake Union (Portage Bay). The east and west shores of
Portage Bay are dominated by commercial and industrial development.
The Seattle Yacht Club and the Queen City Yacht Club extend far out
into the bay from both shores. A majority of the south shore is
taken up by the Montlake playground, natural marsh areas, houseboat
moorage, and residential development. The marsh areas provide water-
fowl habitat and are the only natural area remaining on the bay.

2.02.7 Aquatic Vegetation.

2.02.7.1 Lake Washington. The Lake Washington littoral zone sup-
ports aquatic plant growth all around the lake except in areas of
rocky bottoms and high wave action and in areas with steeply graded
shorelines. Sheltered shallow water areas, natural bays, and the lee
side of man-made structures, provide the best growing areas for
aquatic plants.
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The predominant aquatic plants in Lake Washington are Potgmogeton

berchtoldii (pondweed) and milfoil. Also comon are Richardson's

pondweed (P. richardsonii), curly leafed pondweed (P. crispus) and

elodea (Elodea canadensis). Found in significant amounts are coon-
tail (Ceratophyllum demersum), muskgrass (Chara spp.), rushes (Juncas

app.), yellow pondlily (NuFhar variegatum), fragrant white-pink pond-

lily (Nym!phaea odorata), variable pondweed (P. gramineus), stonewart

(Nitella sp., and cattails (Typha latifolial.

2.02.7.2 Lake Sammamish. Aquatic vegetation in Lake Sammamish is

concentrated mainly in the north and south ends and is dominated by

milfoil. The other species found are basically the same as found in
Lake Washington.

2.02.7.3 Lake Union (Portage Bay). Aquatic vegetation in Portage

Bay is generally patchy. The most common species present are pond-

weed, curly leafed poný!weed, milfoil, and elodea.

Also found in significant concentrations are rushes, yellow pondlily,
fragrant white-pink pondlily, Richardson's pondweed, and cattails.

2.02.8 Water Usage. The primary use made of Lake Washington, Lake

Sannamish, and Portage Bay waters is navigation, recreation, moorage,

esthetic enjoyment, and fish reproduction, rearing, and harvest.
There are many private property owners who pump small amounts of
water for irrigating lawns and gardens.

2.02.9 Recreation. Because of their proximity to the large popula-

tion of the Seattle area, Lake Washington, Lake Sammamish, and Port-

age Bay are subject to heavy recreational demand. In the warmer

months, swimming, boating, water-skiing, and fishing are extensively

pursued on these lakes (boating continues year round). In addition,

many other people are attracted for nonwater-related recreation at
parks and private residences because of the esthetics.

The water-related recreational activities are beginning to be impacted

by aquatic weed growths in high-use areas.

2.02.10 Historic, Archeologic, and Cultural Resources. The project

area has been used and occupied by human populations for several

millenia. At the time of Euro-American contact, during the first

half of the 19th century, there were Duwamish, Sammamish, and Sno-

qualmie Indians residing in the region. These people followed a

hunting-fishing-gathering subsistence pattern and had established

permanent winter villages. After the mid-1800's, the indigenous

populations were largely relocated and a period of homesteading and

incipient urbanization insued. The latter process with related

developments has continued to the present.

Historic and, to a lesser extent, prehistoric cultural resources are

present in the project area. Intensive human use and development of

much of the region in recent times has served to obliterate consider-

able prehistoric and early historic evidence. The National Register
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of Historic Places (6 February 1979) lists several significant
properties in the project area including the Marymoor Prehistoric
Indian Site, the Chittenden Locks and Lake Washington Ship Canal
Historic District, and the Naval Military Hangar - University Shell
House among others.

2.02.11 Sensitive Areas. Marsh areas are very important to the
ecology of Lake Washington, Lake Sammamish and Portage Bay. Because
of the nature of aquatic plant growth, these important natural areas A

are also the areas experiencing the worst problemo with milfoil. J
Care must be taken in the selection of control methods to insure that
the fish and wildlife values at sensitive sites are protected. These I

areas are depicted on figures 4a through 12.

2.03 Okanogan Area (Osoyoos Lake and Okanogan River).

2.03.1 Climate. In the Okarigan Valley, simmers are sunny, warm,
and dry with some very hot diys. Winters are cloudy and cold with
some fog. The Cascades form a barrier to easterly movement of com-
paratively mild moist air in winter and cool air in the simmer. The
Rocky Mountains shield the area from cold air out of the north during
the winter.

During the warmest summer months, afternoon temperatures in the lower
""alleyo range from the high 80's to the low 90's (degrees F.) and

reach 1000 or higher at times. Average minimums are in the 50's,
producing a daily temperature range of about 25 to 300. In the
winter, average maximum temperatures are in the 30's and low 40's,
while minimums are in the 10's and low 20's.

Precipitation in this area is light in summer, increases in the fall,
reaches a peak in winter, and then gradually decveases in the spring
(see figure 13). Precipitation in May and June can be somewhat erra-
tic, but there is usually a slight in:rease after April followed by a
sharp drop near the first few dayb of July. Two-thirds of the annual
precipitation falls between October and March. Most precipitation
between mid-December and mid-February falls as saow. The average
winter snowfall ranges from 20 to 35 inches. The number of clear or
only partly cloudy days each month ranges from 4 to 8 in winter, 6 to
14 in spring and fall, and 20 or more in summer. The amount of sun-
shine received is about 33 percent in winter, 50 to 70 percent in
spring and fall, and 75 to 85 percent in summer (WSU%1975).

2.03.2 Economic Base. The Okanogan River traverses the length of
Okanogan County, the largest county in the state in land area.
County population was estimated at 29,000 in 1978 (22nd of 39 coun-
ties in the state), an increase of 12.1 percent from a 1970 popula-
tion of 25,867. The Colville Tndian Reservation is located in the
southern part of the county. Forestry and agriculture are the major
industries in Okanogan County.
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Oroville is the town closest to the aquatic weed infestation area.
As with the county, the town of Oroville is dominated by agricultural
and forest product industries. As the nearest U.S. city to the
Canadian Okanagan (Canadian spelling), Oroville also serves as a sub-
regional trading hub for local Canadian citizens.

Economic pressures from Canada have helped expand retail sales and
land development during the past 20 years at a greater rate than
demanded by the local population. However, even with continued econ-
omic pressure from Canada, the rate of future area development is
expected to remain modest. No new industrial development is fore-
seen. Agriculture and wood processing are expected to remain the
major industrial activities.

2.03.3 Fish and Wildlife. The Okanogan Valley is a critical deer-
wintering ground and is an important area for waterfowl, long-billed
curlew, grouse, grasshopper sparrow, and the white-tailed jackrabbit.

Much of the natural vegetation around Osoyoos Lake has been replaced
by residences and fruit orchards. The remaining lake shore and the
river-edge vegetation provides food, cover, and nesting areas for a
number of resident and migratory song birds. The Okanogan Valley is

¶ part of the Pacific Flyway and waterfowl nesting occurs along the
river.

Anadromous fish populations in the Okanogan River system include sum-
merrun chinook, sockeye, and steelhead trout (Salmo gairdneri).
These species make use of the river system for spawning.

Resident game fish include rainbow trout (Salmo &airdneri), brown
trout (S. trutta), cutthroat trout (S. clarki)-, brook trout
(SalvelTnuls fontinalis), Dolly Varden (S. malma), bass (Micropterus
sT.), crappie (Pomoxfs nigromaculatus), whitefish, and sunfish
(Le ibbosus). Nongame fish include chub, suckers (Catastomus
spp.j, squawfish (Ptychocheilus ore9onensis), catfish (Ictalurus
spp.), and carp (Cyprinus carpio).

2.03.4 Air Quality. The major air quality problem in Okanogan
County is the relatively high level of suspended particles. The main
source of these high levels are windblown dust, dust from dirt roads
and emissions from orchard heaters, sawdust burners, and other local
industries.

EPA standards were not exceeded between 1973 and 1976 for carbon
monoxide, photochemical oxidants, sulfur dioxide, or nitrogen dioxide.

2.03.5 Water Quality.

2.03.5.1 Okanogan River. The Okanogan River meets Federal water
quality goals but there are some problems. Irrigation return waters
increase the levels of nutrients and soil salts in the river, and
solar heating of the irrigation water contributes to increased water
temperatures. As a result, the river's capacity co assimulate
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treated waste may be reduced and anadromous fish passage is impaired.
The lower reaches of the Okanogan River experience high coliform bac-
teria counts below the population centers of Omak and Okanogan. Sew-
age treatment plant outflows are probably the main cause.

2.03.5.2 Osoyoos Lake. Osoyoos Lake is classified as mesoeutrophic
due to its high nutrient content and biological productivity. The
lake supports lush populations of aquatic vegetation, and algal blooms

are increasingly becoming a problem. Swimmer complaints regarding
skin and eye irritation have also been increasing.

Water quality in Osoyoos Lake is affected by agricultural runoff and
septic tank seepage from lakeside residences. There are, however, no
municipal or industrial wastewster discharges into the U. S. portion
of Osoyoos Lake.

Due to the .apid flushing of the Lake (8½-month retention time) pol-
lutants are not significantly accumulated. The water quality is
largely dependent upon the water quality of Okanagan Lake and Vaseux
Lake located upstream.

2.03.6 Upland Setting.

2.03.6.1 Okanogan River. The Okanogan River flows through three
major population areas, Oroville, Omak, and Okanogan. The Okanogan
River floodplain is generally less than one mile wide.
The upper end of the Okanogan is ponded by Zosel Dam, creating marshy

lakeshore-like areas. The remainder of the river, outside of populd-
tion centers, has thin strips of riparian vegetation with most of the
floodplain taken up by agricultural and pasture land.

2.03.6.2 Osoyoos Lake. Osoyoos Lake has a large number of resi-
dences along the shore. The southern end of the lake is adjacent to
the town of Oroville and is primarily residential. The Osoyoos State
Park is located just north of the town. Because of the residential
and recreational development, much of the natural vegetation has been
replaced by introduced species.

2.03.7 Aquatic Vegetation.

2.03.7.1 Okanogan River. The upper end of the Okanogan River is
ponded and marshy. It contains bulrushes (Scirpus microcarpus), cat-
tails (Tpha latifolia), and a variety of pondweeds. The remainder
of the ITver is faster moving and subject to scouring which limits
aquatic growth mainly to backwater areas. There have been reports of
small milfoil colonies in the upper part of the river.

2.03.7.2 Osoyoos Lake. Osoyoos Lake contains mainly bulrushes, var-
ious pondweeds and elodea with some Eurasian watermilfoil and rý'Iive
watermilfeil. The patches of Eurasian watermilfoil have been treated
with 2,4-D for the past 2 years by the Washington Department of Eco-
logy in an attempt to prevent their spread and expansion.
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2.03.8 Water Usage. The waters of the Okanogan River and Osoyooa
Lake are extensively used for irrigation. tr;riculture is an import-
ant part of the counties economy with apple pi~oduction accounting for
about: two-thirds.[ Recreation and esthetic enjoyment is also important in Osoyoos Lake,
with a state park located at the southern end and many vacation homes

along the shore.

2.03.9 Recreation. The state park at the southern end of Osoyoos
Lake has a swimming beach, two boat launching ramps and picnic areas.
The City of Oroville owns a park to the north of the state park and
also provides boat launching and swimming. There are also many vaca-
tion homes along the shoreline. The lake provides swimming, boating,
water-skiing and fishing in the warm months and ice sailing and ice
fishing in the winter.

The Okanogan River provides swimming, fishing, canoeing, and water-
F I fowl hunting.

2.03.10 Historic, Archeologic and Cultural Resources. The project is
situated in the area traditionally occupied by the Upper Okanogan
Indians, one of the tribal groups which constitute the modern Col-
yulle Confederated Tribes. This Native American group practiced a

¶ seasonal. subsistance pattern which took them into many diverse envi-
ronmental zones within the region for the purpose of obtaining a wide
variety of plants and animals. The Okanogan River and the shores of
Osoyoos Lake, however, were the focus of most activity for these
peoples. The major winter villages, fishing sites, freshwater clam
gathering sites and burial sites, and thus cultural resource sites

spanning many thousands of years, were concentrated along theset waters.
Two more recent sites, the Enloe Dam and Power Plant and the Hiram F.
Smith Orchard, are currently listed on, or determined eligible for
inclusion on, the National Register of Historic Places.

2.03.11 Sensitive Areas. The marsh areas on Osoyoos Lake and the
Okanogan River are important fish and wildlife areas. Care should be
taken to insure that the treatmuent of aquatic plants will not
adversely affect these values.

The irrigation intakes are also sensitive areas. Care must be takenI, that chemicals, which may be used to treat aquatic plants, are not
* present in water used to irrigate susceptible agricultural or orna-

mental species.
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3. RELATIONSHTP OF THE PROPOSED PROJECT TO IAND-USE PLANS

3.0. Federal Projects. The authorization for work under the pro-
posed Aquatic Plant Management Program specifically excludes weed
control for the operation and maintenance of reservoirs, channels,
harbors, or other water areas of authorized projects under j.risdic-
tion of the Corps of Engineers or other Federal agencies. Close
coordination will be undertalhen with local interests and the State of
Washington to insure that the program will not overlap or conflict
-. th Federal agencies.

3.02 Federal Regulations. Work in waters of the United States, and
associated wetlands, is regulated by the Corps of Engineers. Permits
for work can be issued under Section 10 of the River and Harbor Act
of 1899 or under Section 404 of the Clean Water Act of 1977.

Some of the proposed control or prevention methods would require one
or both of these Department of the Army permits. The local sponsor
would be responsible for obtaining the necessary approval. (The two
major alternatives, mechanical harvesting and chemical treatment,
would not require Department of the Army permits.) Chemical treat-
ment would have to comply with the 1978 amendments to the Federal
Insecticide, Fungicide and Rodenticide Act, wlich is monitored by the
Environmental Protection Agency, but no Federal permit would be
required.

3.03 State Laws and Regulations. Obtaining the required state per-
mits would be the responsibility of the local sponsor.

3.03.1 Substantial Development Permit. The State of Washington,
F under the Shoreline Management Act of 1971, requires permits for the

development of shorelines of statewide significance. Some local
govermnents may require that a substantial development permit be
obtained prior to use of the chemical treatment alternative. The
structural methods (fiberglass bottom screens and fragment barriers)
may also require a substantial development permit.

3.03.2 Water Quality Permit. The State of Washington regulates the
use of herbicides in public waters through the issuance of permits
for short-term modification of Water Quality Criteria under WAC
173-201-035(8)(e).

3.04 Local Government Land-Use Plans. The local government sponsors
would, in most cases, propose the control work and would fund 30 per-
cent of the cost. This should insure that the work complies with the
local land-use plans.

3.05 Other Ongoing Studies.
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3.05.1 Munizipality of Metropolitan Seattle. The Municipality of
Metropolitan Seattle (METRO), in conjunction with the Washington
State Department of Ecology (WDE) and the University of Washington,
has been testing tdilfoil control methods in Union Bay. They har-
vested plots of milfoil and placed fiberglass bottom screens on other
plots in the summer of 1978. Their testing continued through the
summer of 1979. METRO is also conducting a literature review and
data analysis on the use of 2,4-D.

3.05.2 Washington Department of Ecology. WDE, in April 1979,

prepared a draft state environmental impact statement (EIS) concern-

ing 2,4-D and endothall applications in Lake Washington proposed for
June 1979. The final EIS was released 23 May 1979. Based on their
review, WDE granted permission for the treatment. WDE's decision was
appealed to the State Pollution Control Hearing Board by a coalition
of environmental groups. The appeal was dismissed, the permit
granted, and the applicant proceeded with the proposed chemical
applications. A temporary restraining order resulted in the
suspension of chemical treatment before com-letion of the permitted
work. The court case was eventually dropped when the coalition of
environmental groups withdrew because of lack of funding. The
chemical treatment was subsequently completed.

In coordination with Seattle District, WDE has initiated a limited

control program in Osoyoos Lake and the Okanogar River. The 1979
program included public information efforts, aquatic plant surveys of
Osoyoos Lake, removal of small colonies of milfoil identified in

Osoyoos Lake, and operation of a plant fraigment barrier and screen
across the Okanogan River downstream of Osoyoos Lake.

3.05.3 U.S. Army Corps of Engineers Waterways Experiment Station.
In 1979 The Waterways Experiment Station (WES) began a Large Scale
Operations Management Test (LSOMT), a 3-.year study to evaluate the
concept of prevention as an operational management method for the
control of milfoil. WES will be evalusting the effectiveness of
fragment barriers, aerial surveillance, and surveillance by scuba

divers. They will also implement a program of public information and
conduct aquatic plant identification and control workshops to train
Federal, state, and local agency personnel.

Field testing will initially occur in Lake San amish, Lake Whatcom,
Lake Osoyoos, and the Okrnogan River. Findings of the LSOMT will be
incorporated into the statewi~e Aquatic Plant Management Program and,
because of the wide range of conditions at the test sites, could be

extrapolated for application to future mtnagement programs.

3.05.4 Seattle Parks Department. In August of 1979, the Seattle
Parks Department installed bottom screens at Seward, Madrona, and
Pritchard Island Parks for the control of acuatic plants.
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4. PROBABLE IMPACTS OF THE PROPOSED ACTION ON~ THE ENVIRON4MENT

4.01 Impacts on Air Quality, Noise and Traffic.

4.01.1 Mechanical H&rvesting. Only minor adverse impacts on air
quality, noise levels, and traffic are expected to result from the
use of mechanical harvesters. Air quality would be affected by

exhaust emissions from the harvester and from the trucks -7equired to
transport the harvested plants to disposal sites. There would also
be increased noise and traffic caused by the haul trucks transporting
harvested plants to disposal sites. All these impacts should be
minor and of short duration.

4.01.2 Rotovating. The impacts to air quality, noise levels, and
traffic caused by rotovator operation would be basically the sane as
those caused by mechanical harvesting.

4.01.3 Suction Dredge. The suction dredge should have only a minor
effect on air quality and noise and no effect on traffic. The dredge
would be powered by an outboard motor which would emit exhaust and
increase noise levels. Also, power would be required to operate a
compressor and suction hoses for the divers. This would increase
emissions and noise, but the impact should be minor ard temporary.

4.01.4 Hand Removal. There would be no impact on ai~r quality,
noise, or traffic caused by the hand removal of milfoil.

4.01.5 Chemical Control (all alternatives). The only impacts to air
quality, noise, and traffic which would be caused by chemical treat-
ment are those associated witli the use of the applicator and chase
boats. There would be a small amount of exhaust emissions and a
small increase in noise. The chemical would be in a granular
formulation or, if liquid, would be applied below the water surface
to prevent aerial drift.

4.01.6 Fiberglass Bottom Screens. The installation of fiberglass
bottomn screens would have no effect on air quality, r~oise, or traffic
beyond those associated with the use of a boat during installation.

4.01.7 Aerial Surveillance. Aerial surveillance would have a
minimal effect on air quality, noise, or traffic if it were incor-
porated into existing photo missions. If conducted independently,J
there would be exhaust emissions and noise associated with the use of
an aircraft.

4.01.8 Ground Surveillance. The ground surveillance program would
have a sligh-t effect on air quality because of exhaust emissions from
cars or boats and would also slightly increase noise and traffic.
This impact would be very minor and would be minimized by incorpo-
rating the program with existing field activities.
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4.01.9 Fragment Barriers. Only minor, short term effects would
result to air quality and noise due to the use of machinery ditring
the installation and maintenance of fragment barriers.

4.01.10 Public Information. The public information program wrould
have minor short-term effects on air quality, noise, and traffic
resulting from vehicular use.

4.02 Esthetics.

4.02.1 Mechanical Harvesting. Mechanical harvesting should have a
positive effet on esthetics by preventing w-ilfoil from growing to
the surface and forming mats which are unsightly and tend to collect
debris. By removing part of the biomass from the water, it will
decrease the volume of milfoil washing up and decomposing on th.e
shore in the fall.

There would be a short-term negative impant on esthetics associated
with having the necessary equipment on the water.

4.02.2 Rotovating. The long-term effect on esthetics caused by
rotovating should be positive as outlined for mechanical harvesting.

With rotovating, however, there would be short-term adverse impacts
related to the disruption of the substrate. Water turbidity would be
greatly increased and silt could be deposited on beiches during
"operations in soft bottom areas. Also, rotovating would have the
same adverse effect on esthetics as harvesting due to the equipment
on the water.

4.02.3 Suction Dredge. The positive effects noted for mechanical
harvesting could be extended to the suction dredge but the area
covered would be so small that they would be negligible. Suction
dredging also would have a minor short-term impact on esthetics due
to the presence of dredge and associated equipment.

4.02.4 Hand Removal. Hand removal of small patches of milfoil will
have a minimal beneficial effect on esthetics.

4.02.5 Chemical Control (all alternatives). Chemical control of
milfoil would have the same beneficial impacts on esthetics as noted
for mechanical harvesting. The milfoii would be stressed during the
growing season and thus have less biomass during winter dieback.
There should be no adverse impacts on esthetics.

4.02.6 Fiberglass Bottom Screens. Bottom screens should have no
adverse impact on esthetics. There would be the same positive
effects as noted for mechanical harvesting, but the area affected
would be very small in comparison.

4.02.7 Aerial Surveillance. Aerial surveillance would have no
effect on esthetics.
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4,02.8 Ground Surveillance. Ground surveillance would have no
effect on esthetics.

4.02.9 Fragment Barriers. Barrier structures spanning a waterway
would have a negative impact on esthetics. They would be in place
for long periods and would tend to collect floating debris.

4.02.10 Public Information. The public information program would
have a minor effect on esthetics. The program calls for posting
signs at public recreation areas.

There would be a positive effect on esthetics if the program is suc-
cessful in stopping milfoil spread by human activities such as
boating.

4.03 Impacts on Water Quality.

4.03.1 Mechanical Harvesting. The effects of mechanical harvesting

on water quality should be beneficial. Large-scale harvesting of
aquatic plants has been suggested as a method for slowing the "cul-
tural eutrophication" of lakes. By removing harvested milfoil from
the water, bound nutrients are taken out of the normal cycle and are,
therefore, unavailable to fuel further aquatic plant or algal growth.
Also, the biological oxygen demand, normally associated with aquatic
plant decay, would be reduced due to the reduction of milfoil biomass
in the water. Mechanical harvesting should cause no detectable
adverse effects on water quality.

4.03.2 Rotovating. Rotovating would have a beneficial effect on
water quality because of the removal of plant material from the
water. These effects are detailed in the above discussion of
mechanical harvesting.

Rotovating, however, could also cause serious short-term adverse
impacts on the water quality due to the disruption of the substrate.
The level of turbidity coulP be great, depending on the composition
of the substrate. Suspended substrate particles would resettle on
benthic organisms and aquatic vegetation. Suspension of bottom
sediments could release significant quantities of nutrients and other
bound chemicals to the water. The nutrients would be available to
stimulate growth of aquatic plants and algae. Chemicals released
from sediment suspension could have significant impacts depending on
the chemical and concentration present in the sediment.

4.03.3 Suction Dredge. The suction dredge would have a beneficial
effect on water quality in that it would remove plant material from
the water. This benefit, as discussed above for mechanical har-
vesting, would be diminished in flowing water such as the Okanogan
River bc2cause of higher levels of dissolved oxygen and the reaera-
tion process.
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The suction dredge would also have short-term adverse effects on
water quality due to disruption of the substrate. An increase in
turbidity would depend on the substrate composition, rate of water
movement, and density of milfoil. This turbidity would have the sname
effects as presented for rotovating, although due to the small size
of treatment areas, the adverse effects in water quality would be
much less and usually not significant.

4.03.4 Hand Removal. Hand removal of milfoil would have a very
slight beneficial impact on water quality due to plant material being
removed from the water. It would also have a slight short-term
adverse impact due to the disruption of the substrate.

4.03.5 Chemical Control (all alternatives). Adverse impacts to
water quality are possible when chemical treatment is used to control
milfoil. The milfoil would die and begin to decompose in a rela-
tively short time, possibly creating a large short-term biological
oxygen demand and a longer-term buildup of organic sediment. The
decomposition of milfoil is estimated to require a 1 to 1 ratio of
free oxygen to organic matter (Jewell, 1.971). Since milfoil can
produce over 10,000 pounds of biomass per acre, the decrease in
dissolved oxygen could be very significant in some areas if proper
treatment procedures are not used. Problems with decreased dissolved
oxygen levels are not anticipated for the proposed treatments because
of the narrow areas which provide adequate water exchange from
untreated areas. Chemical control operations would have some drift
into nontreatment Areas. The drift would vary depending on current,
rate of uptake by plants, and the chemical formulation used. The
impacts to the drift areas would be the same as to the treatment
areas if the concentration were high enough.

Milfoil coutsins sigrificant amounts of bound nutrients. Nichols and
Keeney (1973) have documented a rat.id accumulation of organic and
inorganic phosphorus in the water during the decomposition of milfoil.
Since phosphorus is thought to be the most likely limiting factor for
plarit growth in many water bodies, a milfoil kill may result in a
rapid growth of other aquatic plants or algae.

Water quality will change with the introduction of a herbicide to the
water column. Effects on public health, the natural aquatic environ-
ment and the desirability of the water for any use are presented in
paragraphs 4.04.5.1-4.04.5.5, 4.05.5.1-4.05.5.2, 4.06.5.1-4.06.5.2,
4.07.5, 4.08.2-4.08.3, 4.15 and appendix C.

The persistence of aquatic herbicides in the water column is depen-
dent on metabolic breakdown by micro-organisms, extent of dilution,
water depth, water temperature, etc. Generally, however, these
chemicals would not remain in the water at detectable concentrations
for very long. A longer retention period could occur in the sedi-
ments.

56



4.03.6 Fiberglass Bottom Screens. Since bottom screens would result
in the decomposition of aquatic vegetation in the water, the adverse
effects of biological oxygen demand and nutrient release discussed
for chemical control would also apply. Because of the small area of
treatment, however, the impact would be minor.

4.03.7 Aerial Surveillance. Aerial surveillance would have no
effect on water quality.

4.03.8 Ground Surveillance. Ground surveillance would have no
effect on water quality.

4.03.9 Fragment Barriers. The barriers would have a small bene-
ficial effect on water quality because of the removal of plant frag-
ments and other debris from the water.

4.03.10 Public Information. The public information progran would
have no adverse effect on water quality.

In general, a successful progran to prevent the spread of milfoil
would prevent deterioration of water quality caused by large amounts
of milfoil decomposing in the water each year (the amount of biomass
over and above the normal present in the water body).

4.04 Impacts on Vegetation.

4.04.1 Mechanical Harvesting. Mechanical harvesting would cut the
milfoil somewhere above the substrate. The harvester is nonselective
so any other aquatic vegetation present would be cut at the same
level. Dense stands of milfoil tend to shade out other species so
the harvesting may have a beneficial effect on species diversity.
INichols (1971) has shown that milfoil in Wisconsin characteristically
has two growth peaks (in early June and early August) occurring pro-
gressively later in deeper water. He speculates that proper timing
of a harvest may make it possible to preferentially select against
milfoil and promote the more desirable species.

Because mechanical harvesting does not affect root structure, the
aquatic plants would continue to grow and eventually would reattain
their pre-harvest height. Several studies, however, have shown that
intensive harvesting has a carry-over effect; that is, repeated har-
vesting eventually decreases the need for harvesting (Grinwald, 1968;
Nichols and Cottam, 1972; and Wile, 1978).

4.04.2 Rotovating. Rotovating would remove th entire plant so the
milfoil would not be able to grow back from the root crown.
Rotovating is totally nonselective so any nontarget plant species in
the treatment area would also be removed.

Milfoil could eventually reinfest the area if fragments float in from
other milfoil colonies.
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4.04.3 Suction Dredge. The suction dredge would also remove the
entire plant so the milfoil wculd not be able to grow back from the
root crowr.. In ideal circumstances (good iver visibility and low
milfoil density), the suction dredge should be highly selective for
milfoil, thus benefiting the nontarget species.

If t-he substrate is very soft, ciusing ,ater turbidity to r-erult from
the diedging, thus obstructiag t*ic diver's vision, or if the milfoil
is dense enough to hide other species, the suction dredge becomes
less selective mad nontarget species are removed. This adverse
impact will vary depending on local conditions.

4.04.4 Hand Removal. Hand removal would be very selective, resulting
in the removal of only milfoil. The entire plant would be removed so
regrowth would not occur from the root crown. If hand removal is
interpreted to include raking and other such methods, the selectivity
would be lost and the roots would probably remain intact. In either
case, the impact would be minor.

4.04.5 Chemical Control. The impacts addressed are the same for the
treatment area as well as nontreatment areas which are subject to
herbicide drift.

4.04.5.1 2,4-D. 2,4-D administered in concentrations necessary to
eliminate Myriophyllum spicatum would also kill M. excalbescens and
water stargrass (Heteranthra dubia), a miaor aquatic plait species in
"Washington. Because 2,4-D is so selective, the treatment would
benefit nontarget species by removing milfoil, which is in competi-
tion with native species.

Some agricultural and ornamental plants are very susceptible to
2,4-D. If irrigation intakes pump treated water onto these plants,
unwanted plant kills could occur. Due to the low concentrations,
however, damage probably would not be possible to any but the most
sensitive species. Management techniques and public notification of
treatment would minimize this potential problem.

2,4-D is a systemic herbicide; it is taken up by the roots or the
foliage and transiocated throughout the plant. For this reason,
2,4-D would kill the entire plant. Regrowth would be mainly from
fragmentation of healthy populations from other areas.

4.04.5.2 Endothall. Endothall acid administered in concentrations
necessary to eliminate milfoil will also kill a wide range of non-
target species. Bass weed (Potamogeton amplifolius), coontail, bushy
pondweed (Najjj spp.), curly-leaf pondweed, flat-stem pondweed xP.
zosteriformis), floating-leaf pondweed (P. natans), horneU pondweed
(Zannichellia spp.), sago pondweed (P. pectinatus), water stargrass,
and several other species of pcndweed will be eliminated from the
treatment area.

Some upland plant kills could occur if water treated with endothall
is used for irrigation. The label iustructions state that treated
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water is not to be used for irrigation within 7 days of treatment.
Due to the low concentrations, damage probably would not be possible
to any but the most sensitive species. Management techniques and
public notification of treatment would minimize this potential
problem.

Endothall is a contact heribicide; it is not translocated throughout
the plant. Therefore, the susceptible species would be killed down
to the substrate bi- could regrow from the :oot system. Treated
milfoil areas would probably be reinfested from regrowth from the
root system.

4.04.5.3 Dichlobenil. Dichlobenil is a nonselective cquatic herb-
icide which would eliminate milfoil, elodea, naiads, ceontail, a
variety of pondweeds, and Chara.

Dichlobenil is very toxic to upland plant species also. Treated
water must not be used for irrigation. Dichlobenil is a systemic
herbicide and thus would result in some degree of root kill.

4.04.5.4 Diquat. Diquat is a nonselective aquatic herbicide which
would eliminate milfoil plus bladderwort (Uticularia spp.), coontail,
elodea, naiads and most species of pondweed.

Diquat is also very toxic to many upland species. It could damage
lawns, ornamental plants or food crops. Treated water should not be
used for irrigation within 10 days of treatment.

Diquat is a contact herbicide and thus is not translocated throughout
the plant. The susceptible species would be killed down to the sub-
strate but may regrow froma the roots. Milfoil would probably rein-
fest treated areas by sending up new shoots from the root system.

4.04.6 Fiberglass Bottom Screens. Bottom screens would block sun-
light to all aquatic plants beneath the screen, disrupting the photo-
synthetic processes necessary for growth. Eventually, all vegetation,
target species and nontarget species, would be eliminated from the
covered area. (Some species would show an initial growth surge and
stem elongation but would eventually die.) No regrowth would occur
until the screen is removed or silted over.

4.04.7 Aerial Surveillance. Aerial surveillance would have no
effect on vegetation.

4.04.8 Ground Surveillance. Ground surveillance would have no
effect on vegetation.

4.04.9 Fragment Barriers. Barrier structures would have no direct
effect on vegetation but would limit the spread of species which
reproduce by fragmentation.

4.04.10 Public Information. The public information program would
have no direct effect on vegetation other than a contribution to the
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reduction in spread of milfoil by fragment transport. One goal of
the program would be to obtain public cooperation in the removal of
weed fragments from boats and trailers leaving infested waters. This,
hopefully, would prevent milfoil fragments from Loing introduced into
uninfested waters when these boats are launched.

4.05 Impacts on Habitat.

4.05.1 Mechanical Harvesting. The removal of the upper portion of
aquatic vegetation by mechanical harvester would eliminate habitat
for a variety of aquatic microflora and fauna, aquatic invertebrates
and shelter for small fish. The harvester would cut somewhere above
the substrate so a zertain amount of habitat would remain. The
aquatic vegetation would regrow after harvesting.

4.05.2 Rotovating,. Rotovating would remcie all plants from the
treatment area, eliminating habitat as noted for mechanical har-
vesting. The loss would be greater with rotovatin-v because none of
the plant would be left and regrowth would be mach slower. The total
benthic habitat in the treatment area would be disrupted by
rotovating.

4.05.3 Suction Dredge. The suction dredge would remove entire
plants so the elinmination of aquatic microflora and fauna, aquatic
invertebrate habitat, and small fish shelter would be long lasting.
Small areas of benthic habitat would be totally disripted by treat-
ment. The suction dredge, however, would have aome degree of selec-
tivity, removing milfoil while leaving nontarget species. This, and
the fact that the suction dredge would be used only for very small
areas, would reduce the effects of habitat loss.

4.05.4 Hand Removal. Hand removal would have the same effects on

habitat as identified for the suction dredge. Hand removal, however,
would be feasible only for scattered plants on very small patches of
milfoil. Because of the small scale of the treatment, the impact on
the habitat would be very minor.

4.05.5 Chemical Control. (For treatment areas and nontreatment areas
subject to herbicide drift.,

4.05.5.1 2,4-D. Treatment with 2,4-D would eliminate a very high
percentage of the milfoil in the treatment area but would not affect
most native species. A large part of the habitat provided by the
aquatic vegetation would be lost if a majority of the aquatic vegeta-
tion were milfoil. If a large population of native species were
present, the effect would not be so great.

4.05.5.2 Endothall, Dichlobernil, Diguat. These chemicals are non-
selective herbicides. They will eliminate a wide range of aquatic
plants from the treatment area. Almost total elimination of the
habitats provided by aquatic vegetation would result from the use of
these chemicals.
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4.05.6 Fiberglass Bottom Screen-. Bottom screens would eliminate

all the benthic habitat and habitat provided by aquatic vegetation
located uwder the screening. The elimination would be long lasting,
but the area involved would be relatively small.

4.05.7 Aerial Surveillance. Aerial surveillance would have no
effect on habitat.

4.05.8 Ground Surveilliance. Ground surveillance would have no
effect on habitat.

4 .0 5 .10 Fra:ment Barriers. Barrier structures would have no effect
on habitat.

4.05.11 Public information. The public information program would
have no effect on habitat.

4.06 Impacts on Fish and Other Aquatic Organisms.

4.06.1 Mechanical Harvester. Analysis of milfoil harvesting opera-

tions in Ontario has indicated that some small fish are trapped
during harvesting and are removed fran the water. A ratio of approxi-
mately 8 lb. of fish per acre harvested was found with yellow perch
making up the majority. The overall effect on fisheries was not
considered to be signiricant (Wile, 1978). The number of fish
removed from the water would depend on the method of removal of the
cut plaits; if they remain in the water for any length of time, the
direct loss of fish should be reduced.

Harvesting may benefit game fish by causing an "edge effect" through
the weed beds, making it easier for them to feed. Harvesting does
result in the Ics of habitat for organisms lower in the food chain
and this may eventually affect the fish population if the treated
area is large. Mechanical harvesting should have no significant
effect on plankton populations.

4.06.2 Rotovating. Rotovating would have the same effect,, on fish
and other aquatic organisms as mechanical harvesting, except that the
vegetation would be eliminated for a longer period of time because of
the root removal. The degree of disturbance to benthic organisms
would be greater and of longer duratiou.

4.06.3 Suction Dredge. The suction dredge should have no significant
effect on fish. There would be a small loss in other aquatic orga-
nisms.

4.06.4 Hand Removal. Hand removal should have no effect on fish and
other aquatic organisms.

4.06.5 Chemical Control.

4.06.5.1 2%4jj. The toxicity of 2,4--D to fish is dependent upon the
chemical formulation and the species of fish. A sumnmary of toxicity
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data is included in appendix C. Most fish species appear to be
tolerant of 2,4-D at the concentrations used for milfoil control.
,;almonids, however, may be more susceptible. Scientific information
concerning 2,4-D impacts to salmonids is not available, but some pre-
liminary work (Meehan et. al., 1974) i-ndicates that there may be a
problem. The State Departnent of Fisheries is agreeable to 2,4-D
treatments as long as they are not in salmon spawning or migration
areas during times of salmon use.

2,4-D residue buildup in spawning areas should not be a problem.
Residues persist in the sediment of some areas because of the high
organic content. Salmon spawning areas are primarily gravel with
good water movement through the gravel.

Large plant kills in embayments or small lakes which are shallow and
have limited water exchange could cause a large drop in the dissolved
oxygen concentration. It is possible to lower the dissolved oxygen
conccntration enough to cause a fish kill. This should not be a
problem because of the nature of the proposed treatment areas and the
fact that chemical treatment woul.d be done during periods of low bio-
mass whenever possible. There would be adequate water exchunge from
the surrounding area to provide dissolved oxygen.

The elimination of 3helter and food organisms due to vegetation loss
could reduce the number of small fish available in the water body and
thus reduce the population of larger fish. This effect would be
reduced by the selectivity of the herbicide action which would leave
nontarget plant species unharmed. Plankton species are not expected
to be directly impacted by 2,4-D application. There may be some
stimulation of phytoplankton growth as a result of increased nutrients
released into the water column from decomposing milfoil.

4.06.5.2 Endothall, Dichlobenil, Diquat, The toxicity of these
chemicals to fish is dependent upon the chemical formulation and the
species of fish. A simunary of toxicity data is included in appendix
C. No fish kills, due to the toxicity of the chemical, should result
from the concentrations used to treat milfoil.

If large areas heavily infested with milfoil are treated, the drop in
dissolved oxygen concentration could causp fish kills. This would be
compounded in areas which are shallow and have limited water exchange.
This should not be a problem with this program because of the small
size of thu areas proposed for treatment with these herbicides.

Smaller fish would be impacted by the elimination of food organisms
supported by the aquatic vegetation and also by increased predation
due to the loss of shelter of thick aquatic growth. Larger fish may
show a tempocary gain due to more readily available prey but may
decline over time due to the impact to lower food chain organisms.
Even though these herbicides would affect a wide range of aquatic
plants, the total effect would not be significant because of the
small size cf the treatment areas.
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4.06.6 Fiberglass Bottom Screens. Boctom screens would not directly
affect fish, but wnuld eliminate shelter and food organism habitet
and thus would impact other aquatic organisms.

4.06.7 Aerial Surveillance. Aerial surveillance would have no
effect on fish or other aquatic organisms.

4.06.8 Ground Surveillance. Ground surveillance would have no
effect on fish or other aquatic organisms.

4.06.9 Fragment Barriers. Barrier structures would block the top 3
or 4 feet of water but should not interfere with fish passage.

4.06.10 Public Information. The public information program would
have no effect on fish or other aquatic organisms.

4.07 Impacts on Wildlife.

4.07.1 Mechanical Harvester. Impacts to waterfowl usage of aquatic
vegetation would be the only effect of mechanical harvestiug to wild-
life. The change in food species availability may result in a small
change in waterfowl feeding, but the overall effect should be minimal.

4.07.2 Rotovating. Rotovating would have the same effects on wild-
life as mechanical harvesters except that the vegetation would be
eliminated for a longer period of time because of the root removal.

4.07.3 Suction Dredge. The suction dredge would have no large effect
on wildlife. Some waterfowl feeding areas may be affected but the
scope would be very small.

4.07.4 Hand Removal. Hand removal would have no impact on wildlife.

4.07.5 Chemical Control (all alternatives). Some wildlife species
could come into contact with water chemically treated for milfoil
control. The toxicity to wildlife is dependent upon the chemical
formulation and the species. A summary of toxicity data is included
in appendix C. No direct adverse effects should occur from the
concentrations used to control milfcil. An indirect effect could
occur due to the change in food species availability to waterfowl.

4.07.6 Fiberglass Bottom Screens. Bottom screens would have no
effect on wildlife.

4.07.7 Aerial Surveillance. Aerial surveillance would have no
effect on•-l-dlife.

4.07.8 Ground Surveillance. Ground surveillance would have no
effect on wildlife.

4.07.9 Fragment Barriers. Barrier structures would have no effect
on wildlife.
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4.07.10 Public Information. The public information program would
have no effect on wildlife.

4.08 Impacts on Public Health.

4.08.1 Ceneral. The elimination or reduction of milfoil infesta-
tions woUreduce mosquito breeding areae, in proportion to the
percent of milfoil treated, and thus reduce mosquito populations,
Mosquitoes are mainly a nuisatice in western Washington but could
possibly carry encephalitis in eastern Washington.

4.08.2 2,4-D. 2,4-) has been shown to be toxic to humans at high
concentrCT-ons. Public concern has been expressed chat 2,4-D could
cause carcer, birth defects, mutations, or miscarriages by itse!f or
in conjurction with other chemicals. Some studies do conclude that
2,4-D may have some adverse effects. Review of the scie:Ltific liter-•
ature incicates that insufficient research has been done concerning
carcinogenicity. The results of the few studies that have been done
on rats are subject to criticism and differing i.arerpretations.
2,4-D has; not been conclusively shown to be carcilicgenic.

There is no scientific evidence that 2,4-D would promote miscarriages
but it has been shown, with prolorged exposure, to cause a decrease
in fetal weight and oth-2r developmental problems in laboratory rats.

2,4ý-D ha13 been shown to have a weak mutagenic effeý_,t on some tested
organisms (fruit flies and hampster cells) but to have no effect on
others (bSacteria and yeast).

The adverse effects on test organoisms shown to be caused by 2,4-D
have resulted from prolonged exposure to high doses (compired to
concentrations which would result from aquatic plant control). One
study, however, indicates that the low concentrations of 2,4-D in
combination with 2,4--dichlorophenol, a breakdown product, caused
hemorrhaging in rat fetuses.

Existing evidence, although admittedly incomplete, seems to indicate
that some threat to public health from exposure to 2,4-D resulting
from its use in aquatic plant control does exist. For that reason,
and the facts that the synergistic effects of 2,4-D with other
naturally occurring or introduced chemicals have not been studied,
and that 2,L'-D could be ingested or absorbed through the skin of
swinners, public exposure should be limited to the extent possible.

A more detailed discussion of the available scientific literature
regarding 2,4-D is presented in appendix C.

4.08.3 Endothall. Endothall has not been found to promote tumors or
fetal abnormalities in rats but has been shown to increase mutations
in fruit flies. Public exposure should be limited to the extent pos-
sible (see appendix C for more detailed information).
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4.08.4 Dichlobenil. Testing on laboratory animals has not shown
dichlobenil to be carcinogenic, teratogenic, or fetotoxic. The
present testing, however, is not considered to be adequate. Public
exposure should be limited as much as possible (see appendix C for
more detailed information).

4.08.5 Diquat. Diquat has not been shown to promote tumors in rats;
although, the literature indicaLes that inadequate testing has been
done in the field of teratogeni-ity, fetotoxicity, and mutagenicity
(diquat has been shown to increase DNA synthesis in human cell cul-
tures). Public exposure should be limited to the extent possible
(see appendix C for more detailLd information).

4.09 Impact on Threatened and Endangered Species. According to the
U.S. Fish and Wildlife Service list of Endangered and Threatened
Wildlife and Plants (17 January 1979), there are nine species of
endangered or threatened fish and wildlife which may be found in
Washington. These are made up of four mammals, four birds, and one
reptile. None of the control or prevention alternatives would have

anv effect on these species.
4.10 Impacts on Prime and Unique Farmland. None of the control or

prevention alternatives should have any effect on prime or unique
farmlands.

4.11 Impacts on Human Population. None of the control or prevention
alternatives should have any effect on human population.

4.12 Impacts on Income and Employment. The Aquatic Plant Managememt
Program could prevent the loss of income and employment in water
related bueinesses such as marinas, shoreside motels, etc., due to
heavy infestati.ons of milfoil.

The program itself would provide emplcyment to a limited nvi. .,r of
people and increase the business of weed control contractrs s.

4.13 Impacts on Local Government. The Aquatic Plant Management
Program would require 30 percent cost-share funding from the local
government.

Local government participation is voluntary; if they do not believe
the progrmn would benefit their area, they are not required to

i, participate.

4.14 Impacts on Property Values and Tay Revenues. Long-term, dense
infestatious o3 milfoil could evetually caus2 waterfront property to
lose value and cherefore cause tax revenues to decrease. The Aquatic
Plant Maaagement Program would prevent these adverse effects.

4.15 Impacts on Recreation. Water-related recreation is now being
obstructed by milfoil infestatious in some of the state's w.ters, and
many other water bodies could be affected in th- future. The Aquatic
Plart Management Program z-ould open up infested areas to recreatiorial.
use and prevent other recreational areas from being obstructed.



Herbicide treatment of milfoil beds could restrict recreational use
for short periods of time after treatment. Endothall treatment
restricts swimming for 24 hours and fishing for 3 days. Dichlobenil
restricts fishing for 90 days.

4.16 Impacts on Navigation.

4.16.1 Control Program. The control methods would have a beneficial
impact on navigation, especially for recreational boating. The con-
trol program would remove obstructions to boating caused by milfoil
in shallow water. The control program would have no adverse impacts

on navigation.

4.16.2 Prevention Proaram. None of the prevention methods would
have any impact on navigation except for barrier structures. The
proposed barrier structure across the Okanogan River would prevent
small boat passage from the barrier to Zosel Dam, a distance of
approximately 1/2 mile.

A barrier structure was maintained during the simmers of 1977 and
1978 by the Washington Department of Ecology. The new structure will
not increase the impacts to navigation.

4.17 Impacts on Community Cohesion. Controversy already exists over
treatment methods for the control of milfoil in the State of Washing-
ton. Many property owners want immediate treatment with chemicals
because they feel that chemical control is the most effective and the
least expensive treatment available.

Another group is opposed to any chemical treatment for milfoil in the
state because of environmental and public health considerations.

The Aquatic Plant Management Program may cause increased friction

between these opposing groups.

4.18 Impacts on Public Services and Facilities. Some water-related
public recreation facilities have already been obstructed by milfoil
infestations. Many more could be affected in the future.

The Aquatic Plant Management Program could reestablish full use of
these public areas and prevent problems at those not currently
affected.

4.19 Impacts on Business and Industry. Water-related businesses
would benefit by the control of milfoil. The program could benefit
commercial interests depending on which methods were used. Chemical
manufacturers and retailers, builders of mechanical harvesting equip-
ment, and weed control companies are some that could benefit.

4.20 Impacts on Historical and Archeological Resources. The Aquatic
archeological resources unless rotovating must be used. The disrup-

tion of the substrate could adversely affect 'istorical sites.
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5. PROBABLE ADVERSE ENVIRONMENTAL EFFECTS WHICH CANNOT BE AVOIDED
SHOULD THE PROPOSAL BE IMPLEMENTED

5.01 Mechanical Harvesting. Minor adverse impacts to air quality
would result from exhaust emissions from mechanical harvesters and
trucks used to haul harvested milfoil to disposal sites. The mechan-
ical harvesters and trucks would also increase the local noise levels
during operation. The trucking operation would result in a small
increase in traffic through residential areas.

Mechanical harvesting is completely nonselective. Nontarget vegeta-
tion would be cut in the treatment area. It would eliminate habitat
for a variety of aquatic microflora and fauna, aquatic invertebrates,
and shelter for small fish. Also, a small number of fish would be
lost due to entanglement with the milfoil during removal.

5.02 Rotovating. The minor adverse impacts to air quality, noise,
and traffic would be the same as for mechanical harvesting. The
major adverse impacts caused by rotovating would be due to the total
disruption of the substrate. The entire benthic community woulu be
exposed to predation, displaced, or destroyed; the turbidity would be
greatly increased; and nutrients trapped in the substrate would be
reintroduced to the water column and available to fuel aquatic plant
or algae growth. Suspended particulate matter may build up on bea-
ches in soft bottom areas.

Rotovating is totally nonselective; almost every aquatic plant would
be removed from the treatment area. Habitat for a variety of aquatic
organisms would be lost.

5.03 Suction Dredge. The suction dredge would have very minor
impacts on air quality and noise, much the same as mechanical
harvesting.

The suction dredge would increase the turbidity of the water, cause
remixing of nutrients into the water, remove some nontarget plant
species, and eliminate habitat for some aquatic organisms. The mag-
nitude of those impacts would depend on local conditions.

5.04 Hand Removal. Hand removal could result in a slight increase
in turbidity and a small loss of habitat for aquatic organisms.

5.05 Chemical Control. Milfoil treated with an aquatt.c herbicide,
or subject to herbicide drift, would begin to die in a short time. A
large amount of dissolved oxygen would be taken out of the water by
the biological decomposition of dead milfoil. The drop in dissolved
oxygen, especially in warm, shallow water, could result in fish mor-
tality.
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Nutrients bound by the milfoil would be released into the water
during decomposition. The increased nutrient levels may cause an
algal bloom or a rapid increase in the growth of other aquatic plants.

Aquatic herbicides, which are foreign to the aquatic system, will
remain in the water and sediments for varying periods of time depend-
ing on physical water quality parameters and the chemical used. Some
public recreation activities would be temporarily restricted.

Large amounts of habitat for a variety of aquatic organisms and
shelter for small fish would be lost due to chemical treatment. This
impact would be greater for endothall, dichiobenil, and diquat
because they are nonselective and would kill a wide variety of aqua-
tic plants.

Any of the chemical alternatives could cause potential damage to
upland plant species if treated water were used for irrigation not in
accordance with label instructions.

Use of the 2,4-D alternative in control of milfoil presents a poten-
tial human health impact. EPA has stated that the continued use of
2,4-D is not imminently hazardous to the environment and the chemical
is registered for use in aquatic plant control. Because the evidence
regarding its public health impacts is not conclusive, care should be
taken to limit human exposure.

5.06 Fiberglass Bottom Screens. Bottom screens would result in the
decomposition of plant material in the water. The decomposition would
cause a decrease in the dissolved oxygen level.

Milfoil and nontarget aquatic plant species would be killed by bottom
shading, eliminating habitat for aquatic organisms and shelter for
small fish. The benthic organisms would be made unavailable to the
food chain.

5.07 Aerial Surveillance. Aerial surveillance would have no
unavoidable adverse environmental impacts.

5.08 Ground Surveillance. Ground surveillance would have no
unavoidable adverse environmental impacts other than a minor increase
in exhaust emissions and traffic.

5.09 Fragment Barriers. Some temporary noise level increases and
exhaust emissions would result during initial installation and main-
tenance. An adverse impact on esthetics and navigation would result
from a barrior spanning the waterway. The impact to esthetics would
be increased by the accumulation of debris behind the barrier.

5.10 Public 'Information. The public information program would have
no unavoidable advers2 environmental impacts.



6. ALTERNATIVES TO THE PROPOSED ACTION

6.01 Alternative Treatment Methods. The following control methods,
used in other parts of the United States snd in Canada, were evalu-
ated for possible inclusion in the Washington State program.

6.01.1 Dredging. A "Mud-Cat" hydraulic dredge has been used in
British Cclumbia for milfoil control. Sediment and plant roots are
loosened by a transverse rotating auger and transferred to a diked
spoil area by suction pumps. The dredge pumped between 125 and 155
cubic yards of silt per hour from depths up to 18 feet.

The "Mud-Cat" treated 0.25 to 0.5 acres per day at a cost of $2,000

per acre (1975 costs). The treatment was approximately 90 percent
effective in removing rooted plants.

The use of the "Mud-Cat" was discontinued in British Columbia because
of the adverse environmental impacts of removing such large quanti-
ties of sediment, the problem of obtaining disposal sites, and the
high cost of treatment.

Dredging is not considered to be an environmentally acceptable method
for treating milfoil in Washington.

6.01.2 Hydraulic Washing. This method of treatment was also tested
for milfoil control in British Columbia. High-pressure water jets
were used to dislodge weed roots from the sediment. The weeds were
collected when they floated to the surface and were removed from the
water.

Hydraulic washing was not successful in removing well-established
root systems, but was used in conjunction with a rotovator washing
sediment from roots and dislodging fragments so they would float and
"could be collected. The washer resulted in removal of 50 percent of
the biomass remaining after rotovating.

Treatment with a hydraulic washer would cost close to $120 per acre
and would cover only 2 acres per day. Hydraulic washing would cause
additional turbidity and disruption of the benthic community. The
results of this treatment do not warrant the cost or the resulting
environmental impacts.

6.01.3 Simazine. Simazine (2-chloro-4,6-bis(ethylamino)-striazine)
is an aquatic herbicide which would kill milfoil and many other aqua-
tic plants including pondweeds and naiads. It is also toxic to a
wide range of terrestrial species.

Simazine is not well suited to the Aquatic Plant Management Program
because treatment of the entire water body is required. It cannot be
used for spot treatments.
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6.01.4 Silvex. Several herbicides registered for aquatic use in
Washington State have silvex (2-(2,4,5-trichlorophenoxy) propionic
acid) as the active ingredient. It would kill milfoil, fanwort
(Cabomba caroliniana), bladderwort, and other water plants at the
concentration recommended by the label instructions. Silvex would
also damage a variety of terrestrial species including some
agricultural crops.

Silvex is somewhat more persistent in the aquatic environment than
2,4-1 and is more phytotoxic to some aquatic plants. Silvex is used
in aquatic environments mainly as a substitute for 2,4-D when treat-
ing resistant species.

The use of silvex is presently banned by EPA and is not proposed in
the Aquatic Plant Management Program.

6.01.5 Fenac. Fenac (2,3,6-trichlorophenylacetic acid) has been
approved for use as an aquatic herbicide in Washington State. It
would kill milfoil plus several species of pondweed, elodea, southern
naiads, water stargrass, coontail, and slender spikerush (Eleocharis
acicularis).

Fenac would also kill a variety of terrestrial species including
agricultural crops. Care must be taken to insure that treated water
is not used for irrigation.

Fenac is not well suited for use against milfoil in Washington
because treatment must take place after the waterbody has been

drained or drawn down. Treated areas must remain dry for 3 weeks
following treatment.

6.01.6 Endothall Acid (dimethylamine salt). Dimethylanine salt of
endothall is approved for aquatic use in Washington State. It would
kill several species of algae and a wide range of submerged aquatic
macrophytes. Besides milfoil, it would kill naiads, elodea, coon-
tail, pondweeds, tapegrass, and Cladaphora spp. Damage to terres-
trial species, including agricultural crops, could result if treated
water were used for irrigation.

Dimethylamine salt of endothall is not recommended for use against
milfoil in Washington because of its high toxicity to fish. This
formulation of endothall will cause fish kills at concentrations of
0.3 parts per million, less than the required concentration to kill
mil foil .

6.01.7 Water Level Fluctuation. Water level fluctuation has been
found to be an effective method of milfoil control in Tennessee Val-
ley Authority reservoirs. Dewatering of milfoil for 3 weeks gives
complete control if there is adequate drainage (Smith, 1963).
Shorter periods of dewatering, even without extended periods of low
water, result in significant reduction of milfoil populations
(Goldsby and Bates, 1078).
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Water level fluctuation would result in the elimination of nantarget
aquatic macrophyte species and could also cause erosion and bank
sloughing problems. Fluctuations would be dependent upon conflicting
uses of the water body.

Water level fluctuation is not a feasible alternative for the areas
being recommended for immediate treatment because of lack of drawdown
capabilities. However, this control method should be considered for
use if treatment becomes necessary in reservoirs or other water bod-
ies with drawdown capabilities.

6.01.8 Sand or Gravel Blankets. Sand and gravel blankets have been
used for aquatic plant control in Wisconsin. The treatment is
immediately effective, but eventually silt builds up and aquatic
plants reestablish themselves.

The placement of sand or gravel would eliminate all aquatic macro-
phyte species and would also destroy the benthic community. Both
would reestablish with time.

This treatment method would be justified only for high-uise public
recreation areas in which the elimination of all plant species is
acceptable. The placement of sand or gravel blankets for the control
of milfoil in Washington State is not recommended because less dis-
ruptive methods are available.

6.01.9 Bottom Barriers. Two types of bottom barriers have been
tested in British Columbia: a 4-6 mil polyethylene and a 30 mil
"Hypalon" with nylon reinforcement.

These barriers are installed and anchored to the bottom in the spring
and prevent sunlight from reaching the aquatic plants. Both barriers
have proved to be almost 100 percent effective in eliminating aquatic
plants from the treatment area, but each has serious drawbacks: high
capital cost ($4,000 and $16,000 per acre, respectively), time consum-
ing installation, storm and wave damage, lifting caused by gas bub-
bles, and accumulation of silt on the barriers.

The use of bottom barriers is not proposed for use in the Aquatic
Plant Management Program.

6.01.10 Biological Controls. At present, there are no biological
.,control methods which could be used to treat milfoil in Washington

State. However, research is being done on several possible biolog-
ical agents.

The white amur (Asian grass carp, Ctenopharyngodan idella Val.) has
shown promise as a control agent. It consumes large amounts of aqua-
tic vegetation but also has disadvantages. It is nonselective and,
because of i.t& very short digestive tract, large amounts of incom-
pletely digested plant material are returned to the water. The

nutrients contained in this mate'eial are added to the water column
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and are often sufficient to fuel an algal bloom. (Prowse, 1969;
Stanley, 1974)

The white amur must be completely tested for possible effects on game
fish populations, aquatic animals, aquatic microorganisms and native
aquatic plants before any importation is proposed.

Research projects in YugoLlavia and Pakistan have identified 25
insect species feeding on milfoil (Spencer and Lekic, 1974). Some of
these species show promise as biological control agents but must
first be tested and approved for importation by the U.S. Department
of Agriculttire.

In the future, biological control may be the most economical and the
least disruptive method to deal with milfoil. For the present, how-

ever, no biological control agents are available for use against mil-
foil in Washington State.

6.02 Alternative Scopes of Treatment.

6.02.1 Control Program.

6.02.1.! Treatment of all Known Milfoil Colonies (Eradication).
Some milfoil colonies, because of density, depth, location, or other
factors, do not cause obstructions to navigation or recreational use
of state waters. The only reason that these areas would be treated
would be as part of an eradication program in which all sources of
reinfestation by fragmentation wculd have to be eliminated.

An eradication program would involve treatment of a majority of the
shallow water areas of Lakes Washington, Union, and Sammamish and the
"Sammamish River, plus all aonnavigable waters which have milfoil
colonies.

Because of the necessity to eliminate the milfoil root scructure, an
attempted eradication program would have to utilize large amounts of
the herbicide 2,4-D or dichlobenil. Limited use could be made of
diver-operated suction dredges, hand pulling, and rotovators.

Problems which would be associated with a milfoil eradication effort
are: (1) there is public opposition to the extensive use of chemicals
in state waters; (2) because of th,' distribution of milfoil, an
eradication effort would be ver- iy and, based on previous
national experience, may be imr.: le to achieve; (3) milfoil col-
onies in Canada would be providing a continuous source of fragments
to Washington waters; and (4) major milfoil infestations which now
cover large areas of Bureau of Reclamation reservoirs in eastern
Washington would have to be treated concurrently but independently of
any aquatic plant management program cost-shared by the Corps of
Engineers.
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Because of these problems, a milfoil eradication program is not con-
sidered to be a viable alternative for the Aquatic Plant Management
Program.

6.02.1.2 Treatmett of 6elected Areas. The preferred plan for the
control porti onofthe program is the treatment of selected high-use
public areas. These areas include waterfront parks, swimming beaches,
boat launch ramps, and general boating areas. This alternative
eliminates obstructions to the most severly impacted areas and does
not cause excessive envirornmental disruption.

6.02.1.3 No Action. Without milfoil control, public swimming beaches
and other recreation areas could become obstructed and recreational
use would deciine. The amount of recreational loss would be depen-
dent upon the milfoil density, which would vary from year to year.

Witlhout a comprehensive Federal control program, milfoil treatment
would fall to local governments, park departments, private property
owners, and other interests. Public recreation areas would be
treated under normal operation and maintenance funding if available.
Increased maintenance costs caused by nrilfoil growth could, however,
result in cut-backs to other types of maintenance or a reduction in
available recreation.

Private property frontage could be treated by a commercial weed con-
trol company, funded by a Weed Improvement District or an informal

alliance of property owners. This type of treatment was funded by a
group of property owners on Lake Washington in the summer of 1979.

The possibility also exists that some property owners would treat
their own waterfront without state permits. This could lead to the
use of unauthorized and damaging chemicals or the misuse of approved
chemicals.

6.02.2 Prevention Program.

6.02.2.1 Surveillance and Treatment of All Waters in the State.
This would be an effort to discover and eradicate new milfoil colon-
ies wherever they occurred in the state, regardless of their possible
threat to navigable waters. Such an effort would require extensive
control and eradication efforts upon all existing milfoil infesta-
tions, since milfoil is spread by the carrying of fragments from one
area to another. This is not a cost-effective approach, nor would it
be environmentally acceptable.

6.02.2.2 Surveillance and Treatment of High Risk Areas. This alter-
native would concentrate efforts upon those navigable waters having
the highest probability of becoming infested because of proximity to
existing infestation, and upon nonnavigable waters where small exist-
ing infestations may spread to navigable waters.
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6.02.2.3 No Action. The no action alternative could result in t.he
continued spread of milfoil throughout the state. In time, mc,'n oý
the reservoirs on the Columbia River could have heavy infestations
which would greatly interfere with the use of these reservoirs.
Irrigated areas of the state, notably the Yakima Valley and the
Columbia Basin, could be heavily impacted by the interference to
waterflow from the presence of milfoil in irrigation systems.

Isolated water bodies could be infested due to recreational traffic
among lakes and reservoirs.

The uncontrolled spread of milfoil allowed by the no action alter-
native would be unacceptable for the goals of the Aquatic Plant
Management Program.

I, 7
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7. RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MAN'S ENVIRONMENT
AND MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

7.01 Control Program.

7.01.1 Mechanical Control. Harvesting, rotovating, suction diedg-
ing, and hand removal would have temporary and minor adverse impacts
to air and water quality, and a substantial impact to aquatic vege-
tation and associated habitat. There would also be temporary and
minor impacts to the terrestrial environment due to upland disposal
of harvested plants.

These control measures would provide for immediate use of the water
and would not affect the long-term productivity of the aquatic system.

7.01.2 Chemical Control. Chemical control of milfoil would have
longer lasting impacts on water quality due to decomposition of plant
material and the persistence of chemicals in the water.

CUemical control would provide for short-term local use of the
water3. Continued annual treatment over an extended time period
could possibly impact the long-term productivity of the water body if
chemical residues began to accumulate in the sediments.

7.01.3 Fiberglass Bottom Screens. Bottom shading would provide for
immediate use of the water and would give longer control than mechani-
cal or chemical treatment. The impacts would be minor and readily
reversible. There would be no impact to the long-term productivity
of the water body.

7.02 Prevention Program. The prevention program, if successful,
would preserve the species diversity of waters presently uninfested
by milfoil. It would not affect the long-term productivity of any
water body.
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8. IRREVERS IBLE AND IRRETRIEVABLE COfINITHENTS OF RESOURCES WHICH
COULD BE INVOLVED IF THE PROPOSED ACTION SHOULD BE IMPLEMENTED

8.01 Control Program.

8.01.1 Mechanical Control. Harvesting, rotovating, and suction
dredging -woulid involve tecommitment of fuel and manpower f or treat-
ment, transport, and disposal of milfoil. A commitment of a large
amount of capital investment would also be involved. Hand-pulling
would primarily consist of a commitment of manpower.

8.01.2 Chemical Control. Chemical control would involve the commit-
ment of the chemicals to be used, the fuel and manpower necessary for
manufacture of the herbicides, and dispersal over the treatment area.

8.01.3 Environmental Manipulation. Bottom shading would involve the
commitment of the fiberglass screening plus the minor amounts of fuel
required for installation. A minor amount of labor will be committed
during installation and a larger amount for periodic maintenance.

8.02 Prevention Program. The prevention program would be highly
labor intensive. Keeping the public informed and training state,
local, and Federal agency personnel to perform the ground surveil-
lance would be an ongoing effort and would be time consuming. Main-
tenance and cleaning of the barriers would be required several times
a week. The installation of the barriers would also involve a com-
mitment of labor and materials.

The aerial and ground surveillance would involve a commitment of
large amounts of fuel, but this could be lessened by the incorpora-
tion of the surveillance into ongoing activities wherever possible.
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9. COORDINATION

9.0i Public Participation. The aquatic plant management study was
initiated after the Washington State Department of Ecology requested
assistance in establishing a milfoil prevention and control program
in Washington State.

Public workshops were held on 12 July 1977 and 30 January 1979 in
Seattle and on 14 July 1977 and 25 January 1979 in Oroville to obtain
public input into problem areas, treatment suggestions, and specific
concerns. A public information pamphlet was widely distributed in
January 1979 and also requested public input.

The final public meetings were held on 4 and 6 September 1979 in
Seattle and Okanogan, Washington, respectively, to present the pro-
posed Aquatic Plant Management Program. Public concern was expressed
regarding the chemical treatment methods and about the possible spread
of milfoil in the waters of the state.

9.02 Cultural Resources Coordination. In compliance with Section
106 of the National Historic Preservation Act of 1966 and Executive
Order 11593, coordination regarding project impact on cultural
resources has been maintained with the appropriate Washington State
and Federal agencies. Pertinent correspondence is contained in
appendixes D and E.

9.03 Prime and Unique Farmlands. Contact has been made with the
U.S. Department of Agriculture concerning any project impacts on
prime and unique farmlands. Refer to appendix D for relevant corre-
spondence.

9.04 Land Use Plans. The proposed project has been reviewed with
respect to local, state, and Federal land use plans and regulations.
Applicable loc:'t, state, and Federal perrits would be obtained by the
local sponsor prior to the work.

9.05 Mineral Resources. The proposed project has been reviewed by
the U.S. Bureau of Mines with respect to possible prcjcct impacts on

mineral resources. Refer to appendix D for relevant correspondence.

9.06 Sole-Source Aquifer. Contact has been made with the U.S. En-
vironmental Protection Agency concerning any project impact on the
Spokane Valley - Rathdrum Prairie Aquifer (designaLed as sole-source).
Refer to appendix D for relevant correspondence.

9.07 Registered Aquatic Herbicides. Contact has been made with the
Washington State Department of Agriculture and the U.S. Environrnmotal
Protection Agency concerning aquatic herbicides registered for use in
the State of Washington. Refer to appendix D for relevant correspon-
dence.

9.08 Fish and Wildlife Coorinacion. In accordance with Section
2(a) of the Fish and Wildlife Coordination Act of 1958, detailed
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coordination with resource management agencies has been carried out
since the initiation of this study. This coordination aided plan
formulation, preparation of the Fish and Wildlife Coordination Act
Report (by the U.S. Fish and Wildlife Service), and this impact
statement.

The following agencies were contacted concerning project impacts to
fish and wildlife resources, including any threatened and endangered

species: U.S. Fish and Wildlife Service, National Marine FisheriesService, Washington State Department of Game, and Washington State
Department of Fisheries. Their conmments and suggestions have been
incorporated into the project plan. Refer to appendixes D and E forrelevant correspondence.

9.09 Coordination of the Draft Environmental Impact Statement. The
draft environmental 'Impact statement (EIS) for the State of Washing-
ton Aquatic Plant Management Program was listed in the Federal Reg-
ister on 27 July 1979. At public request, the conmment period was
extended to 14 September 1979.

Forty-one letters, containing 107 pages of comments and 34 pages of
exhibits, on the draft EIS (see appendix E) were received from the
following individuals, groups, and agencies.

Number Source Date

1 Debbie Powell Undated
2 U. S. Department of Interior 23 Jul 79
3 Okanogan County 23 Jul 79
4 Washington State Parks and

Recreation Commission 25 Jul 79
5 Mike McPhail 27 Jul 79
6 Municipality of Metropolitan

Seattle (METRO) 3 Aug 79
7 Advisory Council on

Historic Preservation 6 Aug 79
8 City of Kirkland 9 Aug 79
9 Gil Zemansky 10 Aug 79

10 U. S. Department of Housing and
Urban Development 15 Aug 79

11 Pennwalt Corporation 20 Aug 79
12 Mike McPhail 20 Aug 79
13 City of Bellevue 2.3) Aug 79
14 U. S. Department of Health,.

Education and Welfare 27 Aug 79
15 Aquatic Control 28 Aug 79
16 Washington State Office of Archeo-

logical and Historic Preservation 28 Aug 79
17 Howard Millan 29 Aug 79

18 City of Seattle 29 Aug 79
19 Robert Dahl 30 Aug 79
20 U. S. Environmental Protection

jrAgency 7830 Aug 79



S1.
Number Source Date

21 Washington State Department of
Ecology 31 Aug 79

22 Washington State Department of
Ecology 31 Aug 79

23 Washington State Department of
Fisheries 20 Aug 79

24 Washington State Department of
Game 23 Aug 79

25 Washington State Department of
Natural Resources 20 Aug 79

26 Washington State Department of
Tranoportation 21 Aug 79

27 GreenpeAce - Seattle Undated
28 Walbri.dge Powell 3 Sep 79
29 Seattle Audubon Society 13 Sep 79
30 Sierra Club - Cascade Chapter 5 Sep 79
31 Washington State Departmert of

Game 11 Sep 79
32 Washington Environmental Council

(Seattle' 13 Sep 79
33 Washington Environmental Council

(Grant County Chapter) 13 Sep 79
34 Mr. and Mrs. Wi.lliam Favro 14 Sep 79

35 Friends of the Earth 14 Sep 79
36 U. S. Department of Interior 17 Sep 79
37 Yakima County Audubon Society 15 Sep 79
38 King County 20 Sep 79
39 Friends of the Earth 25 Oct 79
40 METRO 25 Oct 79
41 Seattle Audubon Society 26 Oct 79
42 Citizens Against Toxic Herbicides U1ndated

Due to the number of comments which were duplicative, the comments
were grouped into eight categories for response: (1) Coordination
with METRO, (2) Need for a Management Program, (3) Treatmont Areas,
(4) Treatment Methods, (5) Use of Chemicals, (6) Economic Analysis,
(7) Design Memorandum, and (8) Comments not Categorized. Our
response to each comment within the eight categories is presented in
the following paragraphs. The number in parentheses following each
comment corresponds to the comment letter number shown above.

9.09.1 Comment-Response Category 1 - Coordination with Munici-
pality of Metropolitan Seattlr (METRO).

Coumments: Page 47 - Other than a cursory note of its existence, the
draft EIS fails to present any relevant information with regard to
aquatic plant control studies being carried out by Metro in coordi-
nation with other agencies. Such information is critically relevant
to the proposed program and should not be ignored. Why hasn't the
Corps coordinated directly with METRO? As a member of the METRO
Technical Committee advising METRO with regard to the conduct of their
study, the absence of interest by the Corps has been striking. (9)
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Not only do nonchemical alternatives exist, they are being developed

locally. Althouigh the METRO Milfoil Demonstration Ptoject is men-
tioned in the draft EIS, there appears to be no coordinntion with or
capitalization on it. (29)

Page 66 - METRO and the city of Seattle have done a considerable
amount of work researching bottom screens in the field. Information
which they have generated and will generate in the near future should
be included herein. It is not even mentioned. (9)

We are concerned that the Corps will finalize this EIS before the
results of the METRO sponsored Union Bay research project are com-
pleted. The METRO project could provide some releveat data for

choosing the best combination of control methods. It will also add
some current cost-benefit data. We thereby urge that the final EIS
should incorporate the results of the METRO study. (18)

The final EIS should contain up-to-date information on both the Metro
study and the State Department of Ecology 1979 control program, and
indicate how any new information will be incorporated into the Corps
of Engineers' program. (20)

We do not see how the Army Corps can justify the rapidity with which
this process has been moving forward, and indeed the writing of this
draft EIS at all now when Seattle METRO has not yet completed their
2-year research project on milfoil biology and contzol. The know-
ledge METRO is producing will likely be invaluable to any statewide
look at the milfoil question. It seems to us at least premature, and

perhaps rash for the Army Corps to b, propoaini milfoil control
before METRO's study is completed, We must reiterate that we need to
know the cause of milfoil growth in the Northwest before we try to
limit that growtch, and METRO's st.udy may provide some useful insights
into that question. (30)

rage 1-5 (of the design memorandum) - METRO. Mention is made of
METRO's "demonstration project". Absolutely no mention is made of
how the information generated during that study (most of which is
still not available even in draft form) will be utilized to influence
the "control" program. Mention of this aspect of the situation was
made in several places in Mr. Zemanaky's comments of 10 August 1979.
Since METRO is the likely "local sponpor" of amy such "control'
program in the Seattle area, as the appropriate governmental agency,
this failure in coordination is difficult to understand. Your agency
has known for at least the last year and one-half that METRO's "demon-
stration project" would not yield final results and a decision until
December 1979; however, your process is taking place in advance of
that time. (39)

Respnse: To be timely in response to the need to control/prevent
milfoil growth, the Corps planned an Aquatic Plant Management Program
for the State of Washington. During the course of the Corps study,
coordination was maintained among the Corps of Engineers, the project
manager for the METRO Demonstration Project, and the University of
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Washington staff working with METRO. The METRO study has been valu-
able in providing information on alternatives in Lakes Washington,
Sammanish, and Union. The inclusion of bottome screens in the pro-
posed progrem was a result of the coordination. Mechanical harvest-
ing, the other treatment method being tested by METRO, L:a one of the
recommended alternative treatment measures in the Corps program.

The final EIS has been updated to include the latest information
available from the METRO study and details of the Department of Ecol-
ogy program. The decision on treatment methods used in the program
would be made by the WDE and the local governments participating in
the program. The Corps of Engineers program would be reviewed
annually, and an annual supplement to the design memorandum and the
environmental impact statement would be propa~rd,., Advancements in

aquatic plant management state-of-the-art from METRO, the Corps of
Engineers' Waterways Experiment Station, and any other source would
be assessed for inclusion in the program. State and local government
input to the annual supplement would be necessary to accurately
reflect current
conditions. Any changes to the program would be incorporated in the
annual supplement.

9.09.2 Comnment-Response Category 2 - Need for a Management Program.

Comments: We are greatly concerned about the spread of milfoil in
the Okanogan River systemz for many reasons, and feel that a program
of this type is a necessity; however, Okanogan County, acting on its
own volition, does not have the resources due to the scope of the
existing problem and the potential impacts of the problem expand-
ing. (3)

Control of milfoil in recreation areas will be extremely beneficial,
particularly for swimming, boat launching, and water skiing. Heavy
milfoil infestations can curb or eliminate these types of aquatic
recreation pursuits. The short-time restriction on recreation use
required for herbicide treatment of milfoil presents no problem for
State Parks managemetit, since the alternative of no treatment may
well result in a permanent restriction on recreational use. State
Parks has been in the past, and is again, willing to state that heavy
infestations of watermilfoil will necessitate closing recreation
facilitiej such as swi-ming beaches, boat launch ramps, and water ski
areas. For example, the awim area at Steamboat Rock State Park (Bank
Lake) was opened only after proper milfoil removal was effected in
the upring of 1979. Since milfoil is now in the "explosive growth"
state (page 6 of subject EIS), now is the time to effect control
while the infestation is still small. If growth is allowed to con-
tinue unchecked, the areas to be treated will be much larger, as will
the magnitude of the recreation losses. (4)

The concept of, and need for, such a management program was identi-
fied by METRO and DOE in 1977. (6)
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I
The city of Kirkland is experiencing difficulties with milfoil infes-
tation in heavily used swimming beach areas, specifically at Houghton
Beach and Waverly Park. We request your consideration for inclusion
of the former in the Yarrow My treatment proposal. (8)

Further infestation of milfuil could have a detrimental effect in
Kirkland on recreational and navigational usages as well as causing a
significant loss in value of adjacent shoreland and upland values.
We endorse your efforts to solve the problem. (8)

We concur with the need for control measures; however, the method to
be employed is not within our expertise. Thus, we have no construc-
tive comments to offer. (10)

The Department of Fisheries recognizes a need to control milfoil in
certain areas of the state, but at the same time, must be reasonably
assured that chosen control meaures do not impact food-fish
resources. (23)

Eurasian milfoil is unsightly, presents a potential hazard to swim-
mers, and may interfere with water skiing. (23)

Containment of spread to uninfested waters should be prosecuted at
the highest levels possible under the two approaches. The potential
for economic and environmental losses to Washington State and the
Pacific Northwest from spread of this exotic plant are immense. (36)

There are at least two other kinds of sites in which heavy milfoil
infestations will have adverse effects. Constructed dr&ins which
carry sti-face waste water and flows from buried pipe drains in farm-
land must be kept clear of obstructing vegetation. Otherwise, there
is no sufficient capacity in them and the heightened water surfaces

may prevent proper functioning of the tile drains. Lands which have
been developed and drained at substantial costs may be lost from pro-
duction. Eurasian watermilfoil may successfully overwinter in drains
that have constant flows. (36)

Should watermilfoil spread to many of the small impoundments on the
Columbia Basin Project, it could have adverse effects on recreational
and fishery uses. Also, where irrigation pumping plants are located
on such perennial water bodies, the vegetation debris produced from
heavy stands could impact operation and maintenance of the facili-
ties. (36)

Page 4-14 (of the design memorandum) - Proposed plan for Seward,
Madrona, Pritchard, and Lake Saimn&.ish beaches. In the case of the
city of Seattle beaches no information has been presented to indicate
that milfoil in fact grows at any of them or, if it does, how much of
a problem it might be. Similarly, with regard to Lake Sam-amish, the
available information would not indicate that the small amount of
milfoil in the vicinity of the beaches and boat ramp is a problem
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(further discussion of this point is presented in Mr. Zemansky's
letter of 10 August 1979 with regard to pages 16-28 of the draft EIS,
coment number 20). (39)

Pages 2 and 6 - In the discussion of the introduction of nonnative
species, it is indicated that ' . . . The period of absorption
may take hundreds of years." No mention is made of the apparent
rise, peak, and decline cycle that has occurred in other parts of the
United States and Canada in significantly less than 10 years, or the
evidence of decline in the Seattle area documented in Municipality of
Metropolitan Seattle (METRO) reports. Furthermore, no mention is
made of the potential for spread (either in this section or following
sections) that would allow evaluation quantitatively for the Seattle
area. If the potential is low, as it may be, and if a natural eco-
librium has already been reached (assuming nonnative introduction),
as it may be, is any control program intervention necessary? Is
Eurasian watermilfoil, in fact, present at them (or all other sites
listed in the draft EIS)? Surveys conducted in the winter and spring
of 1979 failed to detect the presence of that plant, although water
lilies were noted to be present at Seward. Similarly for Lake

Sammamish, a survey in the spring of 1979 failed ro find any problem
resulting from the presence of Eurasian watermilfoil. Growths of
that plant were not obstructing either swimming or boat ramp areas.
In fact, the near absence of the presence of Eurasian watermilfoil,
despite earlier assertions to the contrary by the state agency in
charge of the park, forced METRO to relocate its planned mechanical
harvesting demonstration effort from that area to another. (9)

Page 68 - In the limited and perfunctory discussion of the no-action
alternative, the draft EIS indicates that things will get worse than
they already are in the Seattle area. This is not quantified in any
way (i.e., where is the suitable substrate for expansion in the
Seattle area and how much is there?), doesn't deal with the question
of natural "absorption" and cycles, and seems to ignore the data
generated by METRO plant surveys over the last 3 years that, on the
whole, there is not an increase occurring. (9)

The draft EIS fails to address the disagreement over whether or not a
milfoil control program should be pursued. The appendix of the draft
EIS contains a letter from Mr. Charles Chambers of the Fish and Wild-
life Service which states (on page B-18) that ' . . . There is a wide
difference of professional opinion on the need to control milfoil."
Since the time of Mr. Chambers' letter, the Corps' Waterways Experi-
ment Station has further _,ogressed with, if not completed, its pro-
jections of potential milfoil infestation areas (see page 11). Of
necessity, this study relied on certain assumptions. Any doubts as
to the necessity and desirability of milfoil control should be dis-
cussed in the EIS. (13)

On page 11 (1.03.6), more specific information on potential spread of
milfoil would be helpful. (20)
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We are not convinced that the number and extent of the areas where
milfoil is growing in Washington State is increasing at all. Some
areas in the United States and Canada, where milfoil growth has
increased, have seen that growth peak and then decline. Seattle
METRO's surveys of aquatic plants in the King County area show evi-
dence that milfoil growth has stabilized. We, therefore, do not
understand the urgency with which the Army Corps of Engineers seems
to be pursuing milfoil control. (30)

The draft EIS does not adequately evaluate the tradeoffs involved as
to whether the plant in question, milfoil, should be "managed" at
all. There is very little detail provided on just how bad the mil-
foil "problem" is and, on the other side of the question, how impor-
tant are the benefits of milfoil growth. Some boaters may feel mil-
foil interferes with their recreation, but increasing numbers of bass
fishermen find milfoil to be a great benefit to their sport. Milfoil
provides important habitat for waterfowl, fish, and microinverte-
brates, which contributes to the health of the entire aquatic eco-
system. Before milfoil is removed from that ecosystem, those bene-
fits, and the consequences of removing them, must be more fully
evaluated. (30)

The Washington Environmental Council recognizes that the aquatic
plant, Eurasian milfoil, has become a nuisance to water sports in

Washington State in recent years. However, we have never seen any
firm indication that it represents a safety hazard to responsible
swimmers and boaters. In light of this, we are increasingly con-

cerned over the potential application of toxic chemicals in our lakes
and waterways for the removal of an aquatic plant which, by the
Corps' own admission, has benefits to wildlife (page 7) and lake
nutrient level reduction (page 50). This is particularly true when
the Corps' entire economic justification for the project is recrea-
tional (page 28). (32)

Page 2-1 through 2-2 (of the design memorandum) - Existing conditions
and potential for milfoil growth. Although various figures are given
for estimated milfoil occurrence in various bodies of water and poten-

* tial acreage that might support milfoil growth, no indication is
given of the fluctuations that have occurred in recent years (i.e.,
both increases and decreases in extent of plant coverage with no
indication that milfoil might increase to the level indicated on page
2-2) and the basis for the potential areas given on page 2-2 is
highly suspect. For one thing, the factors which were explicitly
listed du not include -ave action effects and other factors that are
known to •nfluence milfoil distribution. It is likely that a much
smaller area would define the real potential maximum and since mil-
foil growth dynamics are so imperfectly known that milfoil coverage
may even be declining in Seattle area waters. For example, the 250
acres indicated in the design memorandum for milfoil growth in Lake
Sammamish in 1978 is a decrease of 125 acres (fully 50 percent of the
remaining growth) from 1977 conditions (Goodpasture, J.M., et al.,
1978, "Distrilbution and Community Composition of Aquatic Macrophytes
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in Selected Waters of King County", Metro, Seattle, p. 71). The
design memorandum neglects to put the situation into the perspective
of reality by mentioning such facts which are in the same reference
relied upon for other information that is mentioned. The unsubstan-
tiated claims with regard to potential for milfoil growth in the
Columbia River basin are also suspect. (39)

Response: The adverse impacts of tuilfoil growth upon recreational
use orTakes Washington, Samamish, and Union are well documented.
The need for some kind of management program is agreed upon by most
of the agencies, organizations, and individuals who have given us

4 input. Our proposed treatment areas for the control program were
based on METRO's, aquatic plant survey reports, resource agency
reports, and public input. All the proposed treatment areas Are
experiencing problems associated with milfoil.

Aquatic vegetation is beneficial in varying degrees to fish, water-
fowl and aquatic invertebrates. Milfoil, an introduced exotic
species, tends to displace other aquatic vegetation or dominate the
community, creating a near monoculture condition. The net impact on
the aquatic system then becomes negative as diversity and comunity
stability are reduced.

The Seattle area appears to be less than the optimum habitat for mil-
foil; some years are high-growth years and some years are not. The

potential for expansion of the range of milfoil does exist. A number
of successive "good" years could result in a rapid spread. WES
estimates that a total of nearly 5,000 acres in Lakes Washington,

ii Sammamish, and Union could t•ventually become infested.

Eastern Washington appears to be a better milfoil habitat as evi-
denced by its rapid spread through British Columbia's Okanagan Lake
chain. We believe it is very important to have a program to prevent
milfoil expansion into the Columbia River systeti.

X Eventually, milfoil should be absorbed into the aquatic system, but
the time frame is impossible to estimate. Some cases or. record docu-
ment the seemingly natural decline of extensive milfoil populations
within 10 years of its introduction. Other areas, the Tennessee
Valley system for instance, have had milfoil problems for nearly 20
years, with no indication that the plant population is declining.

9.09.3 Comment-Response Category 3 - Treatment Areas.

Comments: Page 6 - Mention is made of watermilfoil related problems
in R Tennessie-eValley system. How relevant are such problems to
the soaewhat different environmental conditions of Washington and,
similarly, are the comments in the draft EIS regarding sedimentation
and water temperature increases in Tennessee relevant to the
situation in Washington? (9)
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Page 8 - It is acknowledged on page 8 that "most of the literature
dealing with" factors affecting Eurasian watermilfoil growth "are
from other parts of the country." In fact, much of it is from warm
water areas and applicability to colder northwest waters is uncer-
tain. A general fault of the draft EIS is the almost total lack of
data specific to the proposed project areas in Washington. (9)

The discussion of environmental factors on pages 8, 9, 10, and 11
mentions conditions in Tennessee and elsewhere but fails to mention
how such factors in, for example, the Seattle area might affect Eura-
sian watermilfoil occurrence and growth. What about Seattle's famous
rainfall (it is noted here that Eurasian watermilfoil problems in the
Seattle area became a public controversy during a period of local
drought)? How might this affect growth? If the optimum Eurasian
watermilfoil photosynthesis temperature is 350 C, what does this
mean for Lake Washington where water temperatures are substantially
less year round and only exceed 180 C in the warmest part of the
summer. What are the pH, alkalinity, and salinity conditions in
areas of Washington that treatment is prolosed for and what affect
might these parameters have? (9)

The basic concept of the draft EIS is good. That is, control of the
milfoil. However, the areas outlined in the draft EIS are only those
of a high-use vature. Failure to make substantial control efforts in
other areas - i.e., all of Union Bay, Lake Sasamish (including the
outlet river to Lake Wasbington), Lake Forest Park-Kenmore, Juanita
Bay, Yarrow Bay, Cozy Cove, Mercer Island, etc. will result in con-
tinued fragmentatior of the milfoil and the subsequent spreading of
the plant. (15)

If the Corps were to assume responsibility for Pritchard and were.
willing to substitute two other locations for those already treated,
then the city and the Corps could cooperatively treat all of the
areas targeted without either having to bear the full costs of con-
trol. This assumes that the Corps would agree to vi.ze a method of
control acceptable to the city of Seattle. (18)

The Water Department has the responsibility for supplying the Seattle
Metropolitan area with drinking water. Water supply sources are loc-
ated in the Cedar River and South Fork Tolt River watersheds. There
are areas within the Cedar River watershed and the reservoir system
(Lake Youngs) that are susceptible to infestation by milfoil. Frag-

ments transported by waterfowl would be the most likely method of
infestation. A heavy vegetation growth, characteristic of milfoil,
would markedly increase the eutrophication process occuring in the
lakes and could add taste and odor problems to the water supply. The
decomposing plants inccease the concentration of dissolved organic
"substances which can react with chlorine during water treatment to
form minute amounts of substances which night be carcinogenic. For
these reasons we would wish to avoid milfoil infestation into the
watershed if at all possible. Protection of the watershed areas may
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be considered as areas for treatment in lieu of the sites already
being controlled by the Parks and Recreation Department. (18)

Section 1.05 - The discussion contained in this section mentions that
local jurisdictions must submit their proposed areas for treatment to
"the State Department of Ecology for inclusion in the total state pro-

V posal. We suggest that the Corps of Engineers explain how the areas
proposed for control listed in the draft EIS were selected for the
proposal prior to the submittal of areas for the treatment by local
agencies. Such a discussion should explain any agreements made by
local agencies prior to the issuance of the draft EIS. (18)

How wore areas of milfoil infestation identified? My experience in
Yarrow Bay would indicate that the area of milfoil growth along the
east side of Yarrow Bay is more extensive than indicated by fig-
ure 9. (19)

Is it practical to treat only small portions of large milfoil growth
areas? In many cases the proposed program only treats 100-foot-wide
channels near the shoreline. Won't the milfoil rapidly reinfest
these channels? (19)

We recoumend thaO control be directed to areas of heavy boating andi I swimming use. In your discussion of marsh areas (page 41) you state,
"Care must be taken in the selection of control methods to insure

that the fish and wildlife values of sensitive sites are protected."
L -Unless the milfoil is deterimental to fish resources in these areas,

would it bE necessary to attempt to control it in these sensitive
sites? (24)

According to the draft EIS, areas where heavy concentrations of
milfoil occur should be targeted for 2,4-D application, but nowhere
in the draft is there an explanation of what conditions constitute a
heavy infestation. Also lacking are reports on the actual extent of
milfoil infestation in the bodies of water proposed for treatment.
Before any recommendation for spraying is made, indepth studies of
the particular sites should be made. Recommendations should be drawn

"F from such research, not from studies on sites elsewhere in the con-
tinent, since each site has conditions which may radically differ
from other sites. (28)

Pages 16 through 28 - The discussion of the proposed control program
for the Seattle area lacks critical site-specific information. Nei-
ther are references given for the information which is presented.
What is the baiis for the info•-mation presented in figures 4 through
12? Is this one year's worth of data or more? Does the occurrence
indicate conditions for 1979? Are there density differences and, if
so, what are they? (9)

Page 31 - Although it is stated on page 31 that site-specific con-
ditions would be important in the selection of the appropriate chem-
ical formulation, no such information is presented in the draft EIS
and no discussion is presented to indicate how such considerations
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might enter into such decisionmaking other than a notation with
regard to granular formulations. Timing considerations with regard
to salmon area is also mentioned; however, no information regarding
these areas or the nature of proposed timing considerations is given
in the draft EIS. (9)

Page 38 - It is stated in the draft EIS that the lakes for which
treatment is proposed in the Seattle area "have important fish and
wildlife areas," including "several ecologically important marshes."
However, these are not identified in the draft EIS, nor are measures
which would be taken to protect them listed. If chemicals were to be
utilized, for example, how would these areas be protected from the
extensive drift that is known to accompany herbicide use, including
the use of granular formulations? (9)

The draft EIS is inadequate as a document from which to make an
informed decision regarding the topic matter. Particultaly notice-
able is the nearly complete lake of site-specific information and the
absence of a meaningful analysis of the environmental and health
risks resultant from chemical control methods. (9)

Page 41 - It is acknowledged in the draft EIS tht "Marsh areas are
very important to the ecology" of the various Seattle area lakes and
that "Care must be taken in the selection of control methods to insvre

that the fieh and wildlife values at sensitive sites are protected."
However, no information is presented in the draft EIS as to how such
protection might be accomplished for various control measures. (9)

What limitations and/or special techniques are to be used in or near
the "sensitive" areas discussed in paragraphs 2.02.11 and

.1 2.03.11? (19)

The final EIS should contain, in the text, more specific information
on environmentally sensitive locations and times, compared with pro-
posed treatment areas and times and chemical concentrations. Infor-
mation should be provided on when and where sensitive life stages of
important fish species occur. Maps would be most useful. As it is,
the information on potential aquatic impacts is mostly general and
abstract. Providing more site-specific information would also indi-
cate more accurately the need for mitigation measures. (20)

The 1977 to 1978 salmon program at the Issaquah Creek Hatchery cost
the state about $120,000 to produce 96,000 poends of fish. This
production has an approximate value to the various fisheries of
$1,440,000. All fish released from the hatchery must pass tnrough
this site, and small chinook would probably rear in the vicinity for
some time. (24)

Marshlands need to be better identified and specific protective
measures need to be defined. The Lake Washington and Lake Sammamish
uetlands become increasingly valuable for the resting and feeding of
migratory waterfowl as such habitat becomes locally more scarce. (29)
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Because of the varying individual character of the aquatic ecosystems
in the proposed treatment areas, the need for site-specific analysis
is paramount to any consideration of milf oil "management." Some
areas may contain spawning grounds for bass or rearing grounds for
migrating salmon; some may be important habitat areas for waterfowl;

still others may have water currents that make chemical treatments
extremely hazardous due to possible drift effects. Little distinc-
tion is made in the draft ETS between lake habitat and river habi-
tat. The draft EIS is totally deficient in site-specific analysis of
this kind. (30)

The EIS is intended to help public officials make decisions that are
based on an understanding of environmental consequences, but this EIS
cannot fulfill this purpose because it fails to adequately describe
the environment of the areas to be affected by the proposed program.
Section 2 suffers from a lack of site-specific information. This is
critical because the actual treatment methods to be used at each ape-
cific site (and the subsequent environmental impact) have not yet
been determined and, according to the draft EIS, onsite environmental
conditions will be a factor in determining which treatment methods
are to be used. The information presented in section 2 is of such a
general nature that the decision on which treatment method to use at
a specific site cannot be made based on an understanding of the
environmental consequences. In order to make an informed decision
about which treatment method to use at a specific site, it is neces-
sary to know if the area is an ecologically important marsh, if the
azrea is subject to herbicide drift, if the site is an important sal-
mon area, if the area has any irrigation water intakes, if the site
is an important wildlife area, if the area is subject to periods of
low dissolved oxygen concentrations, etc. The draft EIS sl'ould have,
but failed to identify the critical onsite environmental conditions,
the knowledge of which is necessary for proper decisionmaking. (35)

Respnse: The information from other parts of the country and Canada
was gi.ven as background only to show the possibilities that exist
when milfoil is introduced into a new area. Even though the environ-
mental conditions are different, the present situation identified in
Washington indicates that milfoil can do well here and that problems
encountered from milfoil infestation in other areas of the country
may well be encountered in Washington. The conditions in the British
Columbia Okanagan Lake chain are very similar to our Okanogan area
and much of eastern Washington. Information gained from milfoil pro-
blems experienced in British Columbia and impacts and effectiveness
of alternative treatments have centributed significantly to the
development of the proposed prevention program.

The test data given from other parts of the country on chemical toxi-
city are relevant to our area in that it does provide a general toxi-
city level. Again, information from British Columbia work was used
where possible because of the similarity in environmental conditions.
Recognizing the lack of data specific to the northwest, WES is con-
ducting a study to develop a northwest data base. Study results will
be used in the continued development of the Corps' program.
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Public input, vegetation surveys, aerial photographs, and contacts
with public recreation agencies were used to identify potential areas
for milfoil control. The criteria presented in paragraph 1.07.3 of
the EIS were developed and used in selection of the proposed
treatment sites.

The information contained in the draft EIS (figures 5 through 12A)
depi•ting locations of milfoil growth in Lakes Washington, Sammamish,
and Union was obtained from 1978 aquatic plant surveys performed by
METRO. The figures on milfoil location in Portage Bay have been
updated to reflect 1979 conditions. The METRO survey reports present
milfoil density gradients and the percent of milfoil of the total
aquatic vegetation in the locations. These parameters are not
expressed in the EIS figures, but were considered in the site selec-
tion process.

Public recreation areas identified as being obstructed by milfoil

growth were given priority for treotment in Lakes Washington, Sam-
wamish, and Union. Information on recreation obstruction was
obtained from the city, county, and state parks departments. Other
high-use areas identified as having moderate to heavy milfoil growths
constituting a significant obstruction to usage were identified
through imput from the METRO survey reports, aerial photographs show-
ing high concentrations of boating structures, citizen input, and
resource agency reports.

Efforts to eradicate firmly established populations of milfoil in
large water bodies have not been successful in other parts of the
country and are not believed possible in the large lakes of Washing-
ton. Because of the small chance of success for an eradication
effort on Lakes Washington, Union, and Saimmamish, the objective is to
treat the most heavily affected areas, reducing the obstruction as
much as possible without causing serious environmental impacts. The
proposed treatment of the swimming beaches and high-use areas would

4 be a maintenance operation with retreatment required periodically,
depending on treatment method, because of reinfestation from fragments
or root structures (bottom screening would require periodic mainten-
ance rather than retreatment).

Salmon spawning areas and migration routes have been supplied by the
Washington Department of Fisheries and have been incorporated into
figures 5-12A in the final EIS. Any herbicide treatment in those
areas would be coordinated with the Washington State Department of
Fisheries and treatment timed to coincide with low salmon usage.

Important marsh/wetland areas have also been depicted on the EIS
figures. Generally, these marsh/wetland areas are not threatened by
the treatment of the high-use areas since they are not located within
areas having high boating usage. Should chemical treatment be used,
those marsh/wetland areas adjacent to treatment areas may be subject
to chemical drift. Monitoring has been added to the program, includ-
ing persistence and drift tests. Formulations of 2,4-D included in
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the program as acceptable treatment methods have a high degree of
selectivity for milfoil, and concentrat--ons necessary to control
milfoil would not affect most'. native wetland plant species.

The estimated costs for chemical control measures include a public
notification program for upland residents to inform them of the
chemical to be used, the time of treatment, and any restrictions for
water use. Also included are items such as posting signs and oper-
ating a chase boat. The actual implementation would be a requirement
of the contractor doing the work.

9.09.4 Comment-Response Category 4 - Treatment Methods.

Comments: Page 14 - It is indicated on page 14 that mechanical
harvesting Tcauses a spurt of growth." Possibly, however, research
in other locations has demonstrated that repeated mechanical harvest-
ing leads to reduced growth in following years. The reduced growth
is not mentioned. (9)

Pg52- It is noted on page 52 that studies have shown that
"-repeated harvesting will eventually decrease tii±. need for harvest-
ing"' (i.e., harvesting has a beneficial control carryover effect).

F This information is relevant to comment No. 17 and should have Lcan
mentioned on page 14 of the draft EIS. (9)

Page 56 - It is acknowledged on page 56 of the draft EIS that the
"edge effect" of mechanic~al harvesting may be beneficial with regard
to game fish (as is the mere presence of Eurasian watermilfoil itself
as was noted above). (9)

Mechanical harvesting has been used in lakes and waterways in
+ ~Ontario, British Coltumbia, and Wisconsin without significantly

impacting fish and wildlife (Wile, 1978: Environmental Effects of
Harvesting. 3. Aquat. Plant Management - from the COE biblio-
graphy - plus several references in the bibliography of Warnock et
al. 1978, "The Other Face of 2,4-D, A Citizen's Report," South
Okanogan Environmental Coalition). For the final EIS, we request
that the Corps include data reflecting greater serious research into
mechanical harvesting, including examples of where it has been used
successfully. (30)

In light of the above information on mechanical harvesting, we are
concerned that the emphasis of the draft EIS appears to be on chem-
ical control. Information -nw'r"- vesting is scattered throughout the
document, with no mention in an appendix of the facts and figures on
performance available from existing United States and Canadian har-
vesting programs. The bibliography suggests that much less attention
was given to researching harvesting than was given to chemical con-
trols. Until this deficiency is rectified, the draft is inade-

* quate. (30)
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We recommend that the Corps, out of concern to't availability of har-'ii, vest equipmient (draft EIS, page 12, paragraph 4), oversee ordering
r the purchase of a harvesting machine poi,.aasste. Personal cruni-

cation (11 September 1979) with Mike Perkins, principal investigator
for METERO milfoil research demonstration project, indiicates that
harvesting machines are readily available for sale on relatively
short notice. Perhaps the State Department of Ecology, as umbrella
agency, is the appropriate organirntion through which this could be
accomplished. Other agencies might include municipalities, counties,
homeowner associations, waterfront management. districts, or regional
authorities such as METRO. Because lack of availability of har-I
vesters has consistently been an excuse of those who promote chemical
control, we urge that the Corps plan for 70 percent (with 30 percent

local) funding of a harvesting ma.-hine. (30)

We wish to carefully clarify that harvesters are readily available
for sale, and we urge the Corps to promote such a purchase and
include it in the aquatic plant control program for the State of
Washington. (30)

The benefits of harvesting milfoil with an aquatic mower are not con-
sidered in great enough depth in the draft EIS. Some research sug-
gests that harvesting poses much less risk to fish and wildlife in

* and around the treatment area. Habitat disturbance is minimized,
since the plant cover along the bottom remains in place, and there is
no threat of toxic impacts on adjacent areas as there is with herbi-
cides. And, by removing the nutrients in the plant material har-L vested, the need for perennial retreatments may be reduced along with
the costs. (30)

Where control is deemed necessary, the WEC supports the Corps' pro-
posed use of mechanical controls. The techniques have been used with
great success in the lakes and waterways of Ontario, British Colium-
bia, Wisconsin, New York, and California. Mechanical harvesters can
be used without significantly impacting fish and wildlife populations
and may actually be useful in creating conditions beneficial to wild-
life. According to the EIS, the mechanical harvest control methods'
negative environmental/sociological impacts. (32)

In light of the obvious benefits of harvesting, the WEC is concerned
that the emphasis of the draft EIS appears to be on chemical con-
trol. Information on harvesting is scattered throughout the docu-
ment, with no mention in an appendix of the facts and figures on

* performance that are available from the existing harvesting programs
in this country and Canada. The bibliography suggests that much less
attention was given to chemical controls. (32)

I believe mechanical is the only sane alternative. As for the
disposal problem, there are many alternatives. To name a couple:

1. Compost it and put it in our depleted and deficient (of
minerals, organic loam, and much more) fieldw.
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2. In view of the gas problem, the rotting milfoil is an excel-
lent source of methane or material for alcohol production. There are
many alternatives. 

(1)
- Old data is quoted (i.e., 1965) regarding the economic

Isiility of use of harvested Eurasian watermilfoil after cosr-
posting as fertilizer. How feasible is composting for fertilizer
today? The draft EIS fails to answer this question; however, other
researchers have found composted Eurasian watermilfoil to be useful
as a soil additive and as biomass for energy conversion. (9)

The VUS fails to diecuss how the harvested milfoil will be disposed.
Considering its "high percentage of crude protein," local farmers may
be willing to use it for supplemental feed as long as it is chem-
ically untreated and readily accessible before being allowed to
decompose. (14)

On page 11, you state: "One of the main problems with harvesting
milfoil is upland disposal. Transport and handling are expensive and
many attempts have been made to find a use for the harvested milfoil
to partially defray the cost." Would it be possible to allow gar-
deners to pick up composted milfoil? Milfoil could serve as a source
• potassium. It may not be necessary to transport, but it could be
g. en to gardeners who would haul it away. (24)

We request that the Corps reconsider the usefulness and disposal of

harvested milfoil. In 1977, the Ontario Agriculture College reported
that harvested milfoil from their control program was composted. The
resultant potting soil is packaged and sells well on the Ontario mar-
ket ("Nutrition from a Nuisance," Ontario Agric. College Alumni hews,
XVI No.3, April 1977). The Wisconsin Departmeut of Natural Resources
reported that in 1978 local gardeners in Madison willingly removed
and used all available harvested plants (personal communication
Dunst-Edmondson). Dried, composted milfoil is reported in the draft
(page 11) as having an N-P-K content of 3-2-5. This is higher than
the 1-1-1 content of composted steer manure - a soil conditioner/fer-
tilizer used widely (Country Journal, July 1979, page 54, "The Rela-
tive Worth of Compost Materials"). Given the preponderance of home
and truck gardening in the Seattle area and the anticipated coopera-
tion of local environmental and agricultural organizations in coor-
dinating aquatic plant disposal/composting efforts, the disposal
"problem" could, in fact, become a benefit. (30)

The Corps' emphasis on the problems of harvested milfoil disposal is
unjustified. Given the preponderance of home and truck gardening in
the Seattle area and the cooperation of local environmental and agri-
cultural organizations in coordinating disposal/composting efforts,
this so-called "problem" could actually become a side benefit. (32)

The View Ridge Community Pea Patch is already involved in composting
the milfoil harvested by METRO earlier this year. The coordinators
of the project, Emily Mandelbaum and Jim and Viki Bruvold, are
enthusiastic about expanding their facilities to a larger scale. (32)
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This simier, the Do-partment of Parkb and Recreation has installed[.• polyvinyl-chlorid;--control coated fiberglass screens to inhibit
nAilfoil growth at four public beaches, two of these beaches being

L Madrona Park and Seward Park on Lake Washington. The department has
also purchased screening material for installation at Mt. Baker Park
next summer. The Department of Parks and Recreation also desires to
eventually purchase material for Madison and Pritchard Island beaches
as well as for the Leschi and Lakewood moorages. The installed
screens would be removed and stored at the end of the swiming season
and would be reinstalled every summer thereafter. Therefore, the
city's actions have already begun control activities at two of the
three Lake Washington beaches proposed for treatmenL by the Corps.
Pritchard Island remains an area proposed for control by both agen-
cies. (18)

Section 1.04.6 - The paragraph concerning bottom shading states that
screens are justified only for high use areas. Since the scope of
the proposed control program is limited to high use areas, the fact
that shading would eliminate all growth rather than just milfoil
should not be a drawback to its use in the control program as stated
in this section. (18)

We are concerned that the various screening techniques have been
prematurely discarded, mainly due to short-term economic considers-
tions. Over the long term, a tingle screening application may com-'
pare more favorably with chemical treatment wh-ich mumat be frequently
repeated. (20)

The projected cost of fiberglass screens per acre should be included
to help decisionmakers sclect alternatives for relatively small areas
where use of chemicals would be risky for food fish at certain times
of the year. (23)

SAS supports portions of the Corps' draft; specifically, bottom
screening in locations of high use such as swimmiing beaches and in
limited access areas such as under docks, plus mechanical harvest-
ing. (29)

The draft EIr presents bottom screening as the most expensive option;
yet there is evidence to the contrary. The final EIS needs to
explore and confirm the option of renting bottom screening as well as
cost comparisons made at the 4 September 1979 public hearings by
Mr. Jim Carsner of Aquatic Control, Tacoma. Mr. Carsner stated that
for the average size homeowner's lot, on a .ental basis, bottom
screening is below the cost of herbicide treatment for the same area.
Mr. Carsner also indicated that the initial purchase option with a
maintenance agreement was cost competitive with herbicide costs. (29)

Other points that require clarification or disclosure in the final
EIS include:

1. Bottom screening does provide complete control.
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2. Because the total control is provided within a short time

(see below), the screen is reusable; i.e., a single panel could be
moved from area to area within a single growing season. Thus, half
or more of the anticipated initial capital cost could be saved.

3. The city of Seattle is currenLly using bottom screening at
several locations.

4. The METRO project includes bottom screening.

5. The drrft EIS (5.06) states that bottom screening would lead
to the elimination of benthic organisms in the food chain. We refer
you to remarks made by Mike Perkins at the 4 September public hearing
and to his paper which states, "This material (aquascreen) appeared
particularly attractive since it would allow for dissolved substance
transfer at the sediment-water interface and was effective after
short periods of coverage." (Perkins, Michael A. et al., 1979. "The
Use of Fiberglass Screens for Control of Eurasian Watermilfoil,"
paper presented February 1979 at Efficacy and Impact of Intensive
Plant Harvesting in Lake Management, Madison, Wisconsin. Based on
reference to Mayer, J. T., "Aquatic Weed Management by Benthic
Semi-Barriers." J. Aquat. Plant Manage., 16.31 (1978).) (29)

Another alternate technique which is given inadequate attention in
the Corps' EIS is bottom screening. It is deemed an improbable con-
trol because of its high per-acre cost. However, this technique can
be very effective in small areas around moorages and swimming beacheswhere complete control is desirable. James Caraner pointed out at

the public hearings that the high-cost figure in the draft and public
brochure is deceptive. Screening would be done in areas much smaller
than an acre. He estimated the cost for a private homeowner would be
$700 to $800 (and screens can be used year after year). With the
rental programs which are available, that cost could be. reduced fur-
ther. High initial costs would be offset by long service life. (32)

Page 41 - It is noted on page 41 that "many private property
owners . . . pump small amounts of water (from the Seattle area
lakes) for irrigating lma(n)s and gardens." Such utilization of
those waters would appear to preclude the use of chemical control
methods. (9)

A more complete explanation should be given as to why endothall,
diquat, and casoron have to be used in the King County Log Boom Park
area, the Juanita Beach County Park area of Lake Washington, and the
Washington State Park area of Lake Sammamish. If complete vegetative
removal is required for the immediate park area where high use areas
and/or swimming beaches exist, we believe that the "primary control
methods" of mechanical harvesting and 2,4-D application should suf-
fice. Where necessary, chey could be supplemented with bottom shad-
ing, hand removal, diver-operated dredge, and gravel or sand blankets
which may be required anyway. (14)
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The city agrees with the proposal of the Federal agency to cover
70 percent of the costs of whatever combination of measures the local
government selects. We are concerned that, given the tenor of the
draft EIS, the Corps will only cover the costs for a chemical control
program. Such an action would force locrl governments in the direc-
tion of chemical application, even though other methods may be more

desirable for both ecologic and economic reasons. (18)

Mechanical harvesting, cover-ing the substrate with screens, andI
herbicide application are the three popular control measures. The
first two appear promising in certain situations and herbicide use
(2,4-D) is known to be effective for milfoil eradication. However,

herbicides are toxic to fish. No impacts to salmon are expected from
the physical control methods, if properly conducted. (23)

1.04.5 - Chemical Control - We ask why chemicals other than 2,4-D BEE
are proposed when ()more may be known on the toxicity of this chem- 1
ical than of the other candidates; (2) 2,4-D BEE kills the entire
plant, thus reducing future growth, while the other chemicals may
only retard growth; and (3) 2,4-D is selective to the target species,
thus reducing possible problems of low-dissolved oxygen which could
be more severe if the majority of the vegetation (several species)
began to decompose following treatment with the broader spectrumn
herbicides. (23)

We fail to understand the reconmmendation for use of chemicals at Lake
Saunamish State Park prior to the results of METRO's literature

R review and information on the concentration of 2,4-D BEE throughout
the water column. (23)

The draft EIS does not take into sufficient account the viable exis-
tent alternatives to 2,4-D application, but seems to recoimnend the
use of the herbicide based on the desires of a few property owners.
The larger concern for public health is neglected in the document;
so-called "cost effectiveness" appears to be the primary reason
behind the recoummendation of 2,4-D application to control Eurasian
watermilfoil. (27)

Before a final herbicide recounendation is even considered, more
available knowledge of alternatives and their effectiveness should be
studied, and real consideration of studies which show 2,4-D to be a
health hazard should be made. (27)

It is surprising that the Corps is recommnending 2,4-D and deempha-
siz~ing aquascreens and mechanical harvesting, particularly when
Seattle METRO is working on feasibility studies of these methods.
Reports from Mr. Mike Perkins, who has supervised t~he METRO project,
reveal that a combination of the two methods is extremely efficient
in controlling milfoil. The draft EIS contains virtually nothing on
this project. (27)
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Seattle Audubon Society (SAS) does not support the proposed use of
chemicals to control the spread of milfoil. Such use is an alterna-
tive about which we are greatly concerned. While the methods we have

outlined above, mechanical harvesting and bottom screening, may have
certain restrictions to their use, these are known and can be miti-
gated or minimized. Long-term toxic effects of herbicides on plants,
scientific community. We believe that while such debate continues
unresolved, these chemicals should not be used, especially when
cost-competitive alternative techniques are available. (29)

SAS would like to be a part of the larger coummunity working toward
nonchemical management of aquatic plants in the State of Washing-
ton. (29)

The final EIS should more explicitly discuss whatever is known about
long-term treatment needs for the various control alternatives and
the resulting long-term impacts, including economic effects. What
can be said about degree of reinfestation of milfoil under the var-
ious types of treatment? How often will chemical and mechanical
treatment be needed? Comparison should be made with the long-term
effects of no-control program. (20)

The control alternatives suggested for most of the areas proposed for
$ treatment would require treatment annually and throughout the sea-

son. We would suggest a discussion be included describing the number
of treatments required over a growing season and the impact of long-
term repeated treatment. (21)

Section 1.04 should be limited to a description of each of the meth-
ods and an objective assessment of its effectiveness and limitations
in controlling milfoil. This section, as presently written, seems to
assume that herbicides are the best control method and makes general
statements concerning costs of the other alternatives. We believe
that if these comparisons are to be made in the EIS, then they should
be made in quantitative terms w~ith the beat current data. (18)

We suggest that the final EIS include a cost breakdown for each
met-iod, or combination of methods, so that a better evaluation of
comparative casts and benefits may be made. The analysis should be
arranged in a manner where several control methods can be evaluated
and it should contain the basic elements essential to explain the
cost benefit ratio. (18)

The final EIS must include a comparative cost presentation of all
proposed control methods. Also, we urge you to coordinate your pro-
gram with both the Seattle and the METRO work in order to take advan-
tage of their experiences and the bottom screening itself which is

already being used. (29)
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No information is given in the draft EIS comparing costs of mechan-
ical and chemical control. The draft EIS states (page 60) that "Many
property owners . . . feel that chemical control is the most effec-
tive and the least expensive available . . ." Is this feeling
justified? Perhaps the homeowners have felt that they had only a
chemical option. By closely reading the draft EIS, it indicates that
mechanical harvesting is as effective as chemiccl control. This com-
parative information needs to be drawn together and presented with
accurate cost data that reflects the local area, including the impor-
tance of salmon as it is impacted by chimical controls. Mechanical
harvesting cost estimates from other parts of the country refleýct a
range from $70 co $150/acre (Smith, Gerald N., 1979. "Recent Case
Studies of Macrophyte Harvesting Costs - Options by Which to Lower
Costs," Aquatic Control Technology, Inc., Wayland, Mlass.). Other
sources extend this range greatly (personal verification, Washington
Environmental Council). In the final EIS, harvesting costs must be
clearly defined and compared to equally clearly defined costs of
chemical control. (30)

There is little information presented in the draft EIS with which to
make decisions on other treatment alternatives such as bottom cover-
ing with aquascreen. Biological treatment is dismissed shortly as
either infeasible or a subject for future research. We feel these
options must be explored more fully before final treatment decisions
are made. (30)

We concur with your statement on page 67: "Biological control may be
the most economical and the least disruptive method to deal with mil-
foil." However, we are concerned with the long-term impacts of the
importation of exotic species. It is illegal to import, oz have
possession of, the white amur in Washington State (WAC 232-12-670 of
RCW 77.04). For biologic control, we would recommend using native
species of insects or planting native aquatic vegetation such as
water lilies or other macrophytes that may resitit milfoil infesta-
tion. Additional research should be performed to identify the best
biologic control to use (page 62). (24)

No information is given comparing costs of mechanical and chemical
control. Are we to assume, therefore, that the costs are similar?
The EIS states on page 60 that "Many property owners . . . feel that
chemical control is the most effective and the least expensive avail-
able." Is this feeling justified? The Corps' EIS indicates harvest-
ing is as effective ac chemical control. It might well be more
effective when the necessity of refraining from chemical control dur-
ing optimum spray times, because of salmon spawninaj. season, is con-
sidered. Estimates from other parts of the country wi harvesting run
from $62 to $600 per acre. Even with the wide variation in costs
according to individual lake conditions, mechanical harvesting still
appears cost competitive when compared to the $300 per acre rough
estimate for chemical control given at the Department of Ecology's
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public hearings in April 1979. As was mentioned by Jamej Carmner of
Aquatic Control, mechanical harvesting will become increasingly
attractive as the costs of petrochemically derived herbicides con-
tinue to spiral upward. Harvesting costs must be clearly defined and
compared to equally clearly defined costs of chemical control in the
final EIS. (32)

We are pleased that the Corps of Engineers is developing such a pro-
gram which appears to allow for local selection of control methodolo-
gies and which provides a funding mechanism by which the program can
be implemented. The program framework appears to be consistent with
the Metropolitan Council Water Quality Comnittee3 current policy of
discouraging the use of herbicides in Lake Washington for the control
of Eurasian watermilfoil until more is known about the long-term
effects of such applications. (6)

METRO is a cosponser, along with the DOE, University of Washington,
city of Seattle, and King County, for the Union Bay Research Demon-"
stration Program which is investigating alternative treatment method-
ologies for the control of milfoil in Urion Bay. Included in the
research program are mechanical harvesting and use of the bottom
cover "Aquascreen," as well as a scientific literature review survey
for not only 2,4-D, as stated in your draft EIS, but will also
include endothall (dipotassium salt), casoron, and diquat. One of

the goals of the Union Bay Milfoil Demonstration Project is to iden-
tify costs associated with harvesting and bottom covers in Union
Bay. This information should be available in October and can be
provided to you to assist in your cost analysis. The primary use of
this information will be by local agencies in selecting control
methodologies to be financially .upported by your program. (6)

My concern is that of a citizen who is becoming alarmed at the
efforts to block the control of Eurasian watermilfoil by chemical
application - the most cost-effective and time-tested method known.
I strongly support your program to control Eurasian watermilfoil. I
want to use my lakefront for swimming and recreation. I do not favor
expenditure of public funds on costly and impractical ideas such as
mechanical harvesting or bottom shading with aquascreen. Many lakes
in Washington have been treated chemically for more than 20 years
successfully. Why abandon the proven methods because of some emo-
tional speculation about chemicals? (17)

While different control methods would be appropriate in different
cases, extreme care should be taken to insure that impacts to fish
and wildlife are minimal. Milfoil control me~aures would require
Hydraulics Project Approval from the Departments of Fisheries and
CGae. (24)

It appears that the selection of a treatment program for selected
high use areas (section 6.02.1.2), coupled with a prevention program
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(section 6.02.2), is the best choice from the alternative scopes of

treatment (section 6.02). As pointed out in sectiot, 6.02.1.1, eradi-
cation of the Washington State waterm".1foil infestation is neither
practical nor attainable. (36)

Res onse: The Corps is proposing a program which provides the oppor-
tunity for the state and participating local jurisidictions to select
from a number of tceatment methods. Site specific conditions and the
desires of state and local governments would determine what treatment
measures, if any, are used. To be eligible for Federal cost sharing,
however, local governments must incliide one, or A combination, of the
methods proposed in the Aquatic Plant Management Program for each
specific site.

All of the proposed treatment methods are effective in controlling

milfoil. Because of regrowth from root crowns or cut stems, or from

fragmentation from othe- populations, the control in the Seattlu area
lakes is considered to be a maintenance-type operation with repeated
treatments necessary. Chemical treatment would be required once a
year and mechanical harvesting would have to be done at least twice a
year. Bottom screens would last several years, but annual maintenance
would be required. The need for any treatment may decrease with time
because the stress put on the milfoil populations by mechanical or
chemical treatment may cause a decline of the populations to below
auisance conditions.

The basis for including the application of 2,4-D in the proposed
management program is:

* 2,4-D is very selective to milfoil and would kill root
structures.

0 1,4-D is the least costly alternative.

@ 2,4-D is licensed for use for aquatic plant management by the
U.S. Ervizor.mental Protection Agency and the Washington State Depart-
ment ot Agriculture.

* 2,4-D has been used extensively for a number of years for
a(jvitic plant management in the Tennessee Valley system and the
southern states without apparent environmental or public health
problems.

The use of 2,4-D is only one of a number of treatment methods avail-
able under the proposed program. In each case where its use ic

recommended, an alternative acceptable method is also presented.
Because some areas, such as swimming beaches, would not be adversely
affected by the elimination of a large range of aquatic plants, other
chemicals licensed for use in of aquatic plant management (i.e.,
endothall, diquet, and dichlobenil) were included in the treatment
alternatives.
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Additional information on chemicals presently acceptable for use
under the management program can be found in paragraph 9.09.5,
appendix C, and the text of the final EIS.

Studies are progressing on several possible methods of biologically
controlling milfoil. Stringent regulations by the State of Wash-
ington and the U.S. Department of Agriculture prevent the importation
of exotic species. No biological control agent has yet been able to
satisfy the requirements for use against milfoil. If any biological
control becomes available, it would be evaluated for inclusion in our
program and reported in supplements that would be prepared annually
for the management program.

A complete listing of the costs of mechanical and chemical methods
has been added to the final EIS (paragraphs 1.04.1-1.04.6 and
appendix A). Based upon public comment on the draft EIS and at the
public meetings, it appears disposal of harvested milfoil may be
possible at a cost lower than estimatec. should there be a need for
the material at the time of harvesting. The contractor would have
the responsibility for disposal of harvested milfoil and would select
the lowest cost alternative that complies with environmental require-
ments.

9.09.5 Coment-Response Category 5 - Use of Chemicals.

Comnents: I heartily oppose the treatment of the Eurasian milfoil
with 2,4-D or any other defoliant. First of all, I cannot believe it
presents little or no danger to humans. Anything that can have my
entire garden lying on the ground within hours, from only the "drift"
left over from the spraying of a nearby wheatfield, is very potent
stuff and I can't believe it doesnt affect me. Right after that
spraying, I had a miscarriage (I an not an easy risk for miscar-
riage). I believe it was 2,4-D. Second, the effect it would have on
the envirorment through disrupting the balance of nature is devas-
tating! 2,4-D kills all plants that are "broadleaf." (not memu-s of

the grass family). If you know anything of how a food chain works,
t s ) know it would affect and everything rather signofisSyou knwi ol feteveryone adeeyhn ahrsgii

cantly. Please don't poison our world any more. (1)

Page i - The summaxy of adverse environmental effects fails to
include the degradation of water quality associated with chemical
control due to the introduction of the chemical itself (i.e., herbi-
cides are toxic substances whose introduction is a violation of water
quality standards regardless of secondary effects such as the lower-
ing of dissolved oxygen levels during biomass decomposition). (9)

Page 13 - The discussion of chemical control is facile and fails to
indicate either the probable efficacy or the public health and envi-
ronmental risks of the introduction of such toxic substances into
water. Discussion later in the draft EIS is similarly inade-
quate. (9)

101

U I



With regard to all of these chemicals, but 2,4-D in particular, it is
mentioned that restriction. might apply with regari to "domestic or
irrigation water intake. and in salmon spawning and fry rearing
areas."1 In fact, pending a definitive interpretation of label
restrictions by the EPA, it would appear that the use of 2,4-D in the
vicinity of irrigation water intakes would be illegal. Regardless of
legality) public health and environmental concerns are of critical
importance and would mitigate the use of toxic chemicals. (9)

Little is said about the adverse effects of chemical control methods

on water quality on page 51, other than to note that they "are pos-I
sible." Again, the drift problem is mentioned, but no site-specific
information is given so that the proposed project can be evaluated.
With regard to chemical persistence, the draft EIS makes only general
statements (although it is acknowledged that long persistence could
occur in the sediments). (9)

Page 53 - Comments 16 and 27, above, apply here also with regard to

irrigation intakes. The draft EIS proposes to "minimize" the problem

fication." A better method would be to follow the label instructiovs
prohibiting introduction of 2,4-D into irrigation waters. Then the
problem could be entirely avoided rather than minimized. (9)

Pages 56 an 7adAppropriateScin of Appendix A, Including&
Table 7 - The draft EIS purports to present a discussion of the
impacts of chemical control on fish. That discussion is seriously
deficient. Furthermore, other components of the complete aquatic
ecosystem (such as benthic and planktonic organisms which serve vital
functions in the system) are ignored in the main text of the draft
EIS and given only cursory mention in appendix A. Again, none of the
data is specific to native northwest spe~ies identified in the draft
EIS to be present in the proposed treatment areas. All of the fish
toxicity data presented is short-term acute bioassay data, and almost
all of it is quite old and was not developed according to present-day
scientific standards. Am such, its value is highly questionable from
the standpoint of whether or not it is adequate as an indication of
short-term toxicity, let alone the much more complex toxicity ques-
tions related to the aquatic ecosystem as a whole for the long term.
A fish might initizilly survive exposure during chemical treatment and
die later due to decreased ability to survive. A salmon might

F ~migrate through the tre~atment area and be unable to smolt as a
result. Death would occur in seawater some distance removed from the
treatment/exposure site. Fishfood organisms might be adversely
affected and thus, indirectly, the fish also. Salmon spawning ground
sediment.s might become contaminated with chemical residues that could
cause che death of eggs when laid later on. Reproduction might be
inhibited in other ways. The draft EIS and appendix A are silent
with regard to these and many other concerns. The presentation in

[.the draft EIS is primitive by modern-day scientific standards, and is
so deficient as to indicate disregard for environmental protection.
Reference is made in appendix A to work that can only be classified
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as inadequate and inappropriate to the northwest locale (i.e., Smith
and lsom's 1967 publication regarding the Tennessee Valley). It is
stated in appendix A that "no measurable toxic effect was observed on
benthic fauna" by Smith and Isom. It is not mentioned that little
was done to measjre, and that caged fish died in the treatmetic areas
of reportedly unknown causes. The fact is tlat at the levcYq of use
for aquatic plant control, adverse effects to fish and other aquatic
organisms is highly probable from chemicals such as 2,4-D and endo-
thall. With regard to fish avoidance, the draft EIS fails to note
that, for some toxicants, fish might avoid some concentrations but
not others. No information to deal with this possibility is pre-
sented in the draft EIS or appendix A. Furthermore, even if a fish
avoids a treated area, the mere fact of avoidance means exposure, and
there is every reason to believe that levels of exposure that might
cause avoidance might also cause harm. (9)

Pages 58 and 59 and Appropriate Sections of Appendix A - The dis-
cussion of public health risks is facile and inadequate. The draft
EIS admits that 2,4-D "may cause an increase in malignant tumors,
birth de~ects, and other physiological problems in test animals," but
attempti to imply that such effects could only occur at high doses.
Such a presentation ignores the fundamental, scientific, and ethical
principles involved in laboratory toxicity testing of chemicals, and
adhered to by such established institutions as the National Academy
of Sciences, that the results are directly extrapolatable to humans

and that the effect occurs regardless of dose level (i.e., a car-
cinogen is a carcinogin is a carcinogen regardless of dose level).
Although a carcinogen may cause a greater number of cancers at a
higher dose, it will still cause cancer at low doses. Low doses
would be present in the aquatic system as a result of chemical treat-
ment for aquatic plant control. The statement in the draft EIS that:
"there has never been any indication that 2,4-D, in concentrations
used for aquatic plant control, would cause public health problems"
is ludicrous and overlooks the nature of epidemiological studies as
well as the probable fact that it is unlikely that anyone has ever
really looked. It would seem to be more appropriate to state that no
one has ever conducted an epidemiological study to determine the pub-
lic health effects, unless the Corps has information of a contrary
nature and can cite specific studies in which cancer, birth defects,
mutations, and other 2,4-D related health effects were adequately
studied after exposure during aquatic plant control treatment. The
closest existing data which I am aware of would be phenoxy herbicide
studies in Sweden, Oregon, and Washington which have indicated higher
rates of cancer, miscarriages, and congenital malformations for
people exposed to phenoxy herbicides, including 2,4-D. The ultimate
insult after injury is to rely on the EPA in appendix A with regard
to whether or not 2,4-D is a public health hazard. Although the EPA
is finally reviewing 2,4-D and may eventually deregister it, the EPA
moves abysmally slowly with regard to fulfilling its statutory
responsibilities in this area. You should recall that after more
than 9 years of controversy, the EPA only late this winter got around
to declaring 2,4,5-T and 2,4,5-TP "imminent hazards" to public
health. Presumably, on the day before that action, they were not and
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were still legaly available for use. The EPA is following a policy
for all previously registered pesticides of allowing continued use
pending further evaluation. Therefore, as the EPA has admitted, the
mere fact of registration is literally meaningless. As used by the
EPA, the term "imminent hazard" is one of legal and political conse-
quence rather than meaningful in terms of health or environmental
reality. 2,4-D is not the only chemical posing a serious environ-
mental risk. All of those chemicals listed in the draft EIS as
alternatives do. There is evidence that diquat is embryotoxic, endo-
thall is mutagenic, and that dichlobenil has never been properly
tested to determine health risk. (9)

The scientific evidence specific to 2,4-D is quite danning in
itself. You are referred to the literature search being done for
METRO by Dr. Shearer. An item which I am sure will be included in
that literature search is:

Reuber, M. D. (1979). Carcinogenicity of 2,4-Dichlorophenoxy-
acetic acid. National Cancer Institute, Frederick, Maryland,
19 pages (presented in Portland, Oregon, on 15 June 1979) (9)

Tables 1 and 2 provide data on acute toxicity only. What evidence is
there of toxicity which is less than acute? If the control program
is to be administered over a tumber of years (which it must in order
to insure continued control), then it becomes particularly critical
to know the long-term impacts of low-level herbicide levels. The
draft EIS states (on page A-2) that "the long-term impacts of low
concentrations of 2,4-D in atuatic systems is not known. Our litera-
ture review and review of ongoing programs has not indicated that
there would be serious problsias." What has the literature review
uncovered? What problems were uncovered that were not deemed "ser-
ious?" Has the review uncovered actual evidence that no potential
problems exist, or is the absence of documented problems an indica-
tion of scanty data? (13)

Another area of concern is the possible effects of 2,4-D on human
* 'health. The draft EIS notes that "much of the opposition to the use

of 2,4-D is based on the belief that it can cause cancer and birth
defects" (page A-2). The draft states further that "many scientific
studies have been done, but the results so far have been incouclu-
sive. The U.S. Environmental Protection Agency . . . has stated that
the continued use of 2,4-D is not imminently hazardous to the envi-
ronment." In light of the controversy over human health impacts, the
draft EIS should not dismiss so readily the health issue. What evi-
dence exists which demonstrates the safety or potential health hazard
of 2,4-D? Does 2,4-D accumulate in the human body? (Further, does
2,4-D break down into a more toxic form before it breaks down !nto
nontoxic ones?) (13)

While some information was submitted on the potential effects of
2,4-D, we believe additional information is required on the environ-
mental and possible health effects of the other control chemicals.

104

S... " t . 1" • "_-



Eioassays on acute and chronic effects of each of the control chem-
icals should be performed on various life stages of local nontarget
organisms, particularly organisms consumed by humans. Honitoringis; during the actual management program to determine possible adverse
effects may be appropriate. (14)

Should herbicides be used in Lake Washington, a substantial mon-
itoring program should be implemented. This information would or

could be used when designing lake management programs in the
future. (15)

In order to identify any restrictions or constraints which must be
followed in the implementation of the control methods, the final EIS
should thoroughly discuss and define what "proper application" pro-

'' cedures entail. This is particularly necessary for the chemical
treatment alternative. (18)

Section 1.07.2 mentions that granular herbicides would be used in
areas where drift would be a problem. Though the granular form of
herbicide would dissolve slowly and release its chemicals at a slower
rate, there may still be problems with the dissolved herbicide's sus-
ceptibility to drift. This problem should be discussed in the final
EIS. (18)

Fisheries agencies have expressed their reservations concerning the
use of chemicals in relationship to the impact on the fishery popula-

L~ tion. For example, the Washington State Department of Fisheries
indicated that "they cannot support use of 2,4-D to treat milfoil
when salmon are present . . . until we have seen data on the effects

4 of the specific chemical proposed for use on different types of sal-
mon; i.e., both fry and fingerlings." (Reference letter,
page B-is.) The Department of Fisheries also noted that any applica-
tions of 2,4-D should only be done in August when salmonid popula-
tions are lowest. The Department of the Interior recommended that
"bioassays should be conducted on various life stages of nontarget
organisms" if chemical methods are used. The draft EIS makes no
mention of time restrictions for chemical application, nor does it
mention bioassays. We suggest that the final EIS discuss both of
these issues in some detail. (18)

Section 4.03.5 states that high concentrations of herbicides would
not remain in the water for very long periods of time. An explana-
tion of what comprises a low or high concentration, and information
regarding how long low concentrations of herbicides would remain in
the water column, should be contained in the final EIS. (18)

Section 4.06.5 discusses chemical control. The discussion contained
in this section leaves many questions which we feel should be
answered in the final EIS. These questions include: What amounts of

chemicals will be applied per acre? What will the resultant concen-ii trations of chemicals be in the receiving waters? Will these concen-
trations vary with time, and how do these variations compare with the
acute toxicity levels listed in appendix A? What time of the year
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would the chemicals be applied, and which species of fish are apt to
be present? (18)

Section 4.08.3 mentions that endothall, casoron, and diquat have not
been indicated to be injurious to public health at the concentrations
used for plant control. Noting the discussion in section 4.08.2
which states, "the results of these studies have, in some cases, been
contradictory and by no means are conclusive," we feel that claim
should be substantiated. Further, the final EIS should discuss
whether any studies have been made concerning the long-term, cumula-
tive effects of exposure to low dosages of herbicides. It would seem

appropriate to state what the possible cumulative effects of
long-term low dosages will be, since the proposal involves annual
treatment of control areas. In addition, some mention should be made
regarding long-term effects on the food chain, since section 4.09
states that there would be no effect upon any endangered species in
the treatment areas. (18)

We note that appendix A contains no information regarding the acute
toxicity level to salmonids. Since salmonids may be the most valu-
able and seasitive species affected, this lack of information should
be corrected in the final EIS. If the levels are unknown, then the
risks associated with herbicide application should be listed as a I
possible cost of chemical usage. Appendix A also discusses bio-
logical accumulction. The discussion, as presented in the draft EIS,
seems of little value since it mentions that "some" organisms accumu-late 2,4-5 and "some" organisms rapidly cleanse themselves of chemi-

cals when introduced to clean water. We suggest that the final EIS
discuss this subject further and more specifically point out the
effects on biological accumulation. (18)

The chemicals proposed for use as a preferred control strategy,
including 2,4-D and endothall, are presently registered by EPA for
the intended aquatic uses. We, nevertheless, urge caution in using
these chemicals, including strict adherence to label rest-ictions,
and any other appropriate measures to ensure that adverse effects on
fish and wildlife resources, water quality, and public health are
avoided. Such measures include avoiding treatment of sensitive hab-
itat areas at sensitive times and actively notifying the affected
public of chemical treatment operations. EPA also supports continued
consideration of nonchemical measures as the most acceptable
long-term strategy for control of watertxilfoil. Our specific com-
ments follow. (20)

The reference on page 65 (section 6.01.4) to silvex should point out
that aquatic use of silvex has been prohibited by EPA. (20)

The final EIS should contain an explanation of what monitoring will
take place with the chemical control program and who has the respon-

sibility for such monitoring. Site-specific followup information on
drift, persistence in water and sediments, and inpacts on aquatic
organisms may be useful in certain cases. (20)
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Reference should be made on page 31 (section 1.07.2) of the require-
ment that chemical application follow label restrictions under the
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA). Also,
the reference on page 46 (section 3.02) to the Federal Pesticide Act
of 1978 should more correctly be the 1978 amendments to FIFRA. (20)

More specific information on the persistence of the proposed chem-
icals should be included in the text on page 51 (section 4.03.5).
This material is in the appendix and should be summarized in the
text. (20)

Since the problem was identified in about 1977, the Department of
Fisheries has responded to proposed inwater herbicide use in the fol-
lowing manner, attempting to endorse milfoil control, but, at the
same time, protecting our resources (Duties of the Department RCW
75.08.012):

1. Respond favorably to use of 2,4-D in nonsalmon areas; e.g.,
Banks Lake.

2. Respond favorably to use of 2,4-D in salmon areas if the
application is timed between salmon migrations; e.g., Lake
Osoyoos-Okanogan River.

3. Respond negatively if 2,4-D is proposed for application dur-
*k ing major salmon migration periods adjacent to major migration

routes; e.g., Union Bay adjacent to the ship canal and the mouth of
Issaquah Creek below the hatchery. (23)

However, in 1978, we agreed to the use of 2,4-D in Union Bay if the
proponent (METRO) assured us through bioassay that the application
would not directly impact salmon. We understand that, after about a
year of planning, the bioassay was eliminated because the interagency
Technical Review Committee for the Union Bay Milfoil Demonstration
Study concluded the available funding was not adequate to thoroughly
evaluate that portion of the overall study. Since METRO's ongoing
studies and literature review on milfoil control are not yet availa-
ble, the department has reviewed certain literature in order to make
recommendations on herbicide use. (23)

We concur with your recomnendations for mechanical harvesting in
Union Bay any time. Until studies determine the actual concentra-
tions of 2,4-D BEE in the water column following application, this
chemical should only be used during the first 2 weeks of August, and
then applied at absolute minimum levels for the protection of
migrating salmon. (23)

We believe the section concerning 2,4-D (section 4.06.5.1) is incom-
plete but, hopefully, METRO's literature search will be of assis-
tance. Please refer to our section on our recommendations, including
selected references. Also, we do not agree entirely with the state-
ment " . . . and no fish kills, due to the toxicity of the chemical,

would be expected at the concentrations used to control milfoil."
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The concentrations of 2,4-D shown in table 3, in general, exceed our
recommended 0.1 mg/i maximum level for the protection of salmon. In
addition, it appears the application rates on table 3 are far lower
than the 100 pounds per surface acre currently proposed for use by
commercial applicators in Lake Washington. (23)

Our literature review concluded that the concentrations of 2,4-D bEE,
following a single application only, should not exceed 0.1 mg/i (as
measured for the ester and not free 2,4--D acid) anywhere in the water
column where significant numbers of salmon may be present. For mul-
tiple applications, the ester concentration should not exceed 0.031
mg/l. (Woodard, D. F. and F. L. Mayer, Jr., 1978.) (23)

Therefore, the Washington Department of Fisheries recommends the fol-

lowing for the protection of resources under its jurisdiction only
(RCW 75.04.040):

1% Conduct a spray application of 2,4-D somewhere in Lake Wash-
ington, except LTurelhurst (Union Bay) or the mouth of the Sammamish
River, any time after 15 June when the sockeye fry have emerged from
spawning gravels in, or closely adjacent to, the treatment area. The
rate of application (pounds/acre) should be set at the absolute min-
imum necessary to accomplish desired milfoil control.

2. Arrange for a competent water sampling program, similar to

that considered by METRO in December 1977, to determine the concen-
tration of 2,4-D BEE (ester) throughout the water column over time,
in and outside the treatment area, to compare with the reasonably
safe levels for salmon described above.

3. Treat the high-use salmon areas only after the results from
above are obtained, or postpone until specified by Washington Depart-
ment of Fisheries. The Department of Game should also be consulted
for resources under their jurisdiction. This recommendation applies
only to herbicide use and salmon resources. (23)

While 2,4-D appears to be the least damaging herbicide, we are not
confident that it would not impact fish fry, nor possibly present
long-term impacts to fish or wildlife production. In general, we
would recomnmend against its use in wetlands and spawning and rearing
sites for salmonids and spiny-rayed fishes. For control of milfoil
adjacent to sensitive areas, we would recommend only hand removal.
We have included information we have on spiny-ray habitat in Lake
Washington. (25)

We have concerns over the use of chemicals to control milfoil.
Because they are nonselective, we recommuend that endothall, casoron,
diquat, simazine, silvex, and fenac not be used. (24)

The draft EIS also maintains that "there has never been any indica-
tion that 2,4-D, in concentrations used for aquatic plant control,

-t would cause public health problems" (page 59, section 4.08.2, 2,4-D),
and further states, "none of the control or prevention alternatives
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should have any effect on human population" (page 59, 4.11, Impacts
on Human Population). These statements are in contradiction to sev-
eral studies on the mutagenic effects of 2,4-D. One study which is
not even listed in the draft EIS bibliography (Courtney, K. Diane,
"Prenatal Effects of Herbicides: Evaluation by the Prenatal Develop-
ment Index," 15th Annual Meeting of the Teratology Society, May

11-14, 1975) states that the greatest mutagenic effects of ?,t ) are
"produced at the Io doses administered over long time perioos " The
2,4-D applications recommended in the draft EIS, although presented
as a single series of separate treatments, would probably be followed
by further recommendations for 2,4-D applications in successive
years. Repeated applications of 2 ,4-D present dangers to fetuses,
dangers which may be present in even a single spraying. (27)

The emphasis on "benefits for the nonpublic areas" is misleading for
it implies that herbicides will remain in treatment areas only and
does not take into account current and tidal distribution of herbi-
cides to nonsprayed areas accessible to public use. (27)

Before any chemicals are mixed into the waters of any stream or lake,
we should know what effect they will have upon our whole ecological
system. Humans are a part of the ecological system. (28)

The boaters and homeowners enjoying the use of our public waters must

have a balanced consideration for the rights of the larger community,
specifically the right to enjoyment of waters free of toxic chemi-
cals. Also, the entire coununity has a right to open and complete
presentation of all data pertaining to aquatic plant control in those
waters. We appeal to the Corps to provide just such a complete
presentation. (29)

The draft EIS contains no information on chronic toxicity of the
other chemicals proposed for use. There is little data available on
them, with the exception of evidence that diquat produces severe
human eye injury (Toxicology . . . 439; Cant, J. S. and Lewis, D. R.
H , 1968a, Ocular damage due to paraquat and diquat, British Med.
Journal 3, 59; Cant and Lewis, 1968b, Ocular damage due to paraquat
and diquat, British Med. Journal 2, 224). (29)

One can easily see that none of these herbicides has been proven safe
with regard to chronic toxicity. We are particularly opposed to
2,4-D since data are accumulating that implicate it as a carcinogen
and a teratogen. Since other effective methods for controlling aqua-
tic plants are available, we suggest that herbicides need not be
used. (29)
Invertebrates in sediment absorb chemicals which are thereby intro-

duced into the food chain. (29)

We are concerned abuut the drift of herbicides from the point of
application into adjacent waters, especially into marsh areas, and
about the retention of herbicides in the sediment. (29)
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The draft EIS presents no data on how herbicides distribute in the
water colu~mn. Nor is any data given on proposed concentration of
herbicides or of safe use. (29)

We would like to emphasize that simply because chemicals are regis-
tered with the EPA does not mean they are guaranteed of safety. U.S.
Senate hearings in 1976 bore out that the EPA has failed in its
responsibility to the public regarding valid registration of toxic
chemicals. 2,4-D was one of the "glaring examples" named in the
hearing. EPA itself cites insufficient manpower, inadequately
trained staff, and the lack of sound data as crippling problems. The
continued argumnent that EPA registration denotes safety must be elim-
inated from future discussions of herbicide applications in the
waters of this state.

-Suimnary of the EPA and the Regulation of Pesticides, Staff
Report to the Subcommittee on Administrative Practice and Procedure
of the Conuittee on the Judiciary of the U.S. Senate. December 1976.

"-"Toxic Substances: EPA and OSHA are Reluctant Regulators."

Science, Vol. 203, 5 January 1979.

"-"EPA's Pestilential Oversight." Time, p. 64, 17 January 1977.

"-"Upstairs, Downstairs at EPA." Audubon, March 1977,
pp. 148-149. (29)

The draft EIS gives a totally inadequate treatment of the human
health effects of the herbicides proposed for use. It provides vir-
tually no information on both acute and chronic toxicity of the chem-
icals. (29)

The only piece of relevant data is the human LD50 for 2,4-D
(page A-3). No comparable data is given for endothall, casoron, or
diquat. All of the remaining tables are irrelevant with regard to
humans, since one cannot extrapolate LD50 data from other species
to humans. In addition, it is crucial to remember that 3n LD50 is
only a statistical average. There is wide variation in individual

C susceptibility to a toxic substance; thus, there is no indication as

to the danger to any one person. (29)

The METRO literature search on the public health effects of 2,4-D,
endothall, diquat, and casoron is still in a draft form and, offi-
cially, the Corps does not have a copy of it. Through computer
search, hoveve:., the Corps has had access to the studies noted in the
METRO search. A comparison of bibliographies of the METRO search and
the Corps' draft EIS indicates only one source listed by both. We
strongly feel that the Corps must, in developing its final EIS (and
developing its policy), consider the additional data alluded to in
the METRO draft search. A policy as far reaching as the one about to
be developed on aquatic plant control must take into consideration
the latest research on chronic human health effects. Without these
data, the final EIS would be deficient. (29)
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Chronic effects of these herbicide compounds are only briefly men-
tioned (pages 58, 59, and A-2). In both cases, it is admitted that
little is known about the long-term effects of 2,4-D, and that the
subject is still highly controversial. Bearing this in mind, it is
dangerous to assume that 2,4-D is safe simply because the information
is not available. It would be far wiser to assume that it is haz-
ardous until definitive tests have proven it otherwise. (29)

On page 59, it is stated that "there has never been any indication
that 2,4-D, in concentrations used for aquatic plant control, would
cause public health problems." It is an accepted policy by scien-
tists that one cannot establish a "no-effect" level for carcinogen-
icity and teratogenicity. If a chemical exhibits these effects at
high doses, some individuals may be susceptible even at lower doses.
The above quote ignores these facts. Also, the quote overlooks two
points. One, particularly pertinent to teratogenesis (birth
defects), is the vast amounts of toxic substances in our manmade
environment and their potential for cumulative effects. This makes
it difficult to sort out which substances are causal and to unders-
tand the unknown/untested synergistic effects. In addition, it
behooves us to reduce the use of toxic substances where an alterna-
tive exists. Secondly, after a 10- to 20-year latency period, it is
difficult to PROVE conclusively that a chemical caused a cancer.
Yet, in light of the scientific herbicide controversy, recent studies
and anecdotal evidence to perpetuate the half-truth that positive
human proof is lacking is, at best, uninformed. (29)

Contrary to the information in the draft EIS, there are several stud-
ies which suggest that 2,4-D may be carcinogenic (cancer causing),
mutagenic (mutation causing), and teratogenic (birth defect caus-
ing). The Corps is referred to the previously mentioned METRO liter-
ature search conducted by Dr. Ruth Shearer for this information and
for tf- appropriate references. (29)

The most recent study (Reuber, Melvin D., 1979, Carcinogenicity of
2,4-dichlorophenoxyacetic acid. Manuscript) suggests that 2,4-D is

carcinogenic in rats (mammary gland and lymphoreticular system) and
in mice (lymphoreticular system), and that this data is relevant to
humans. 2,4-D has also shown positive results in several muta--
genicity tests:

- Magnuson, J. et al., 1977, Mutagenic effects of chlorinated
phenoxyacetic acids in Drosophila melanogaster. Hereditas 87,
pp. 121-123.

- Ahmed, F. E. et al., 1977a, Pesticide induced DNA damage and
its repair in cultured human cells. Mutation Research, 42,
pp. 161-174.

- Harto R. W. ettal., 1977, In Vitro Assessment and Mechanism of

Action of Environmental Pollutants. Annals of New York Acad. Sci.
1298, pp. 141-158.



- Ahmed, F. E. et al., 1977b, Pesticide Induced Ouabain Resistant
Mutants in Chinese Hamster V79 cells. Chem. Biol. Interactions 19,
pp. 369-374. (29)

Studies have suggested that 2,4-D is teratogenic and fetotoxic in

rats, mice, pigs, and hamsters. In light of the number of different
mamalimn species in which teratogenesis has been detected, there is
cause for great concern that it is also teratogenic in humans.

RAT
- Khera, K. S. and W. P. McKinley, 1972., Pre and Postnatal Stud-

ies on 2,4,5-Trichlorophenoxyacetic Acid, 2,4-Dichlorophenoxyacetic
Acid and Their Derivatives in Rats. Toxicology and Applied Pharma-
cology 22, pp. 14-28.

- Schweta, B. A., C. L. Sparschu, and P. J. Gehring, 1971, The
Effects of 2,4-Dichlorophenoxyacetic Acid (2,4-D) and Esters of 2,4-D

on Rat Embryonal, Foetal and Neonatal Growth and Development. Fd.
Comet. Toxicol., 9, pp. 801-817.

Aleksashina, Z. A. et al., 1973, Embryotoxic Action of the
Diethylamine Salt of 2,4-D. Gigiena I Sanitariya, 2, pp. 100-101.

MICE
- Courtney, K. Diane, 1977, Prenatal Effects of Herbicides:

Evaluation by the Prenatal Development Index, Arch. Environm. Contam.
Toxicol., 6, pp. 33-46.

PIG - Bjorklund, Nils-Erik and Kurt Erne, 1966, Toxicological Studies

of Phenoxyacetic Herbicides in Animals, Acta vet. scand., 7, pp.
364-390.

HAMSTER
- Collins, T. F. X. and C. H. Williams, 1971, Teratogenic Studies

with 2,4,5-T and 2,4-D in the Hamster, Environ. Contam. Toxicol., 6,
pp. 559-567.

The draft EIS makes no mention of one breakdown product of 2,4-D,
2,4-Dichlorophenol (2,4-Dph) which has Also been implicated as a car-
cinogen (Boutwell, R. K. and D. K. Bosch, 1959, The Timor-Promoting
Action of Phenol and Related Compounds for Mouse Skin, Cancer
Research, 19, pp. 413-424). After the lesson on the toxicity of TCDD
found in 2,7,5-T formulations, it would seem wise to pay attention to
2,4-Dph. (29)

One study suggests that 2,4-D and 2,4-Dph could act synergistically
at very low levels to cause teratogenesis (Konstantinova, T. K. et
al., 1976, The Embryotropic Effect of the Dissociation Producca of
Herbicides Based on 2,4-D, Gigiena I Sanitariya 11, pp. 102-
1050). (29)
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Recent research indicates the sediment as the primary deposition site
of 2,4-D (MacKenzie et al., 1975. Final report of the Commisioners,
Royal (Canadian) Commission of Inquiry into the Use of Pesticides and
Herbicides). (29)

The Department of Game has expressed concern about the use of herbi-
cides, especially 2,4-D, on wetlands and spawning and rearing sites
for salmonids and spiney-rayed fishes, an area which would include
most or all of the proposed use locations. (29)

The State Department of Fisheries states that it "cannot support the
use of 2,4-D to treat milfoil when salmon are present in the treated
areas until we have seen data on the effects of the specific chemical
proposed for use on different types of salmon; i.e., both fry and
fingerlings" (draft EIS, page B15, paragraph 2). If the most effec-
tive application time for herbicides coincides with the spawning
season, then the herbicide application time would have to be delayed,
thereby reducing effectiveness of the chemical. This is an important
added reason to opt for a nonchemical solution to milfoil con-
trol. (29)

The draft EIS lacks information on sublethal toxicity which is often
seen at doses significantly below those that cause death. Humans
exposed to 2,4-D have experienced headaches, dizziness, nausea,
vomiting, and muscular weakness (Caserett, L. D. and Doull, J. D.,
1975, Toxicology, pp. 437-438). Also, several cases of peripheral
neuropathy have been reported (Goldstein, N. P. et al., 1959, Per-
pheral Neurapathy After Exposure to an Ester of Dichlorophenoxyacetic
Acid, J. Amer. Med. Assoc., 171, pp. 1306-1309; and Berkley, M. C.
and K. R. Magee, 1963, Neuropathy Following Exposure to a Dimethyl-
amine Salt of 2,4-D, Arch. of Int. Med. 111, pp. 351-352). We
believe that the public should be warned of these symptoms, since
there is chance of exposure following any spraying. (29)

The draft EIS fails to adequately outline 2,4-D's predicted efficacy
over the long term. Since the proposed treatment areas are limited,
why wouldn't recolonization from adjacent areas result in rapid
regrowth? If so, how often would the areas require retreatment?
Largely absent from the draft EIS are references to studies on the
toxicity and carcinogenicity of 2,4-D to waterfowl, fish, and other
aquatic organisms. Nor does the draft EIS deal adequately with the
hazards of drift of 2,4-D and other herbicides in the aquatic envi-
ronment. How are wetlands and other ecologically sensitive areas in,
or adjacent to, the treatment areas to be protected from toxic
effects? We are concerned that the use of 2,4-D and other herbi-
cides, as proposed in the draft EIS, may present an unnecessary and
unacceptable risk to the health of local aquatic ecosystems and thus,
we feel that it should not be utilized. (30)

The EIS's information on toxicity of the proposed chemicals, par-
ticularly 2,4-D, is inadequate. While the exact impact of 2,4-D on
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humans and wildlife is still debated, there is a growing body of evi-
dence which suggests it is both carcinogenic and teratogenic. We
direct your attenti=n specifically to a 1979 study done by Alvin
Reuber at the National Cancer Institute. The EIS itself states (page
A-2) that long-term impacts of low concentrations of 2,4-D are not

known. The implication on page 59 that these chemicals are safe in
the amounts used for aquatic plant control should be removed from the
final EIS. Both the National Academy of Sciences and the Surgeon
General have stated that there is no threshold level Aor toxic chemi-
cals. Any amount should he considered dangerous. Chemicals should
not be considered innocent until proven guilty. Given the uncertain-
ties surrounding the safety of the proposed chemicals, the Corps
should show extreme hesitation in sanctioning their release into pub-
lic waters when alternate methods are possible. (33)

A nonchemical approach to the problem of milfoil infestation would be
preferred. The herbicide 2,4-D seems to have adverse health effects,
the full range of which are not yet delineated. The level of 2,4-D
application proposed by the Corps is too great relative to our knowl-
edge of the effects of this chemical on humans and wildlife. (33)

I would like to put on notice that my wife and I, and also my neigh-
bors, get water out of Lake Samsamish for domestic water supply, and
we are very concerned about the possibility of the use of herbicides
in Lake Sqmnmamish and their effect on our water supply and our
health. •34)

We, therefore, are very strongly opposed to the use of any herbicides
in Lake Sammamish. (34)

Several important statements are made in the draft EIS for which no
basis of support is given. 40 CFR 1502.24 states that agencies shall
make explicit reference to the scientific and other sources relied
upon for conclusions in the EIS. On page 56, section 4.06.5.1, the
Corps of Engineers concludes that no fish kills, due to the toxicity
of 2,4-D, would be expected at the concentrations used to control
Eurasian watermilfoil. The data listed in appendix A of the draft
EIS, representing the acute toxicity of 2,4-D to fish, does not
include important species which are indigenous to Washington and,
therefore, cannot be used to support the conclusion. It is generally
recognized that the toxicity of 2,4-D to salmonids has not been ade-
quately tested, and the data presented in appendix A confirms
this. (35)

Claims made that fish avoid areas treated with 2,4-D and that the
impact to aquatic organisms would be minimized by timing the herbi-
cide applications are unsubstantiated, and we question the effective-
ness of herbicide application timing because of the overlap of salmon
migrations, the persistence of 2,4-D, and the susceptibility of 2,4-D
to drift. It should be noted that the Aqua-Kleen label states that
fish and other aquatic organisms may be killed at application rates

recommended on the label. Aqua-Kleen is a granular herbicide product
containing 2,4-D BEE. (35)
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The Corps of Engineers states on page A-2 of the draft EIS that many
scientific studies of the chronic health effects of 2,4-D have been
done, but the results have thus far been inconclusive. According to
Dr. Ruth Shearer, who has conducted a comprehensive search of the
worldwide literature relating to the effects on the public health of
using 2,4-D, endothall, diquat, and dichlobenil, only three labora-
tory studies of the carcinogenicity of 2,4-D or its derivatives
appear in the scientific literature, and none of these tests meet
modern environmental toxicology standards. On page 59, section
4.08.2, the Corps of Engineers concludes that there has never been
any indication that 2,4-D, in concentrations used for aquatic plant
control, would cause public health problems. Both the Seattle Water
Department and King County have recently examined the public health
aspects of 2,4-D use, and each arrived at quite different con-
clusions. They determined that:

1. with existing information, there is still a reasonable doubt
as to some possible long-range health ramifications;

2. the effects of long-term human exposure have not been con-
clusively established; and

3, the alleged risks of using 2,4-D are sufficiently serious to
preclude its use. (35)

The Seattle Water Department and King County have established mora-
toriums on the use of 2,4-D in areas under their jurisdiction. Both
of these agencies examined the toxicological data and determined that
2,4-D has not been proven safe and, therefore, should not be used.
The Corps of Engineers examined the toxicological data and determined
that 2,4-D has not been proven hazardous and, therefore, should be
considered for use. We are very disturbed by the Corps of Engineers'
attitude toward potential health hazards and feel that the decision
to use herbicides was not made in the public's best interest. If
there was a clear and overwhelming benefit associated with herbicide
use, then the Corps' position might be justified. However, the use
of herbicides to control Eurasian watermilfoil will result merely in
"chemical" mowing at a cost not significantly below that of mechani-
cal harvesting. 2,4-D is currently on the EPA's pre-RPAR (Rebuttable
Presumption Against Registration) list, and if placed in RPAR status,
2,4-D will for the first time receive a thorough review. Until this
occurs, we feel that 2,4-D should not be used if aicceptable alterna-
tives exist. We urge the Corps of Engineers to reconsider its sup-
port for the herbicides 2,4-D, endothall, diquat. and dichlo-
benil. (35)

Sections 1.04.5, 1.06.1, 1.06.2, 2.03.7, and 4.04.5.1 - These sec-
"tions address the suitability and efficacy of the use of 2,4-D for
control of watermilfoil, recommendations that it be used foL, spot
treatment in Lake Osoyoos and the Okanogan River, and the necessity
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that precautions be taken to prevent contamination of water used for
irrigation. The Oroville-Tonasket Irrigation District, which is con-
tractually associated with the Bureau of Reclamation, has two pump
intakes from Lake Osoyoos and six from the Okanogan River. (36)

The Bureau of Reclamation recommends that no 2,4-D treatments be made
within one-half mile of the irrigation water intakes on Lake Osoyoos
to minimize any potential for contamination by 2,4-D residues. A
water sampling and analysis program should be instituted in connec-
tion with any treatments made in order to obtain information on the
levels of residues and their persistence and fate. When adequate
data has been accumulated to show that probable levels from opera-
tional treatments are within acceptable tolerances, the distance
restriction could be reduced or dropped. (36)

The Bureau of Reclamation further recommends that no 2,4-D treatments
be made in the Okanogan River until data from the residue work in
Lake Osoyoos is available and sufficient study is made of the river
to predict probable levels and behavior of residues. (36)

The Yakima County Audubon Society, with a membership of 235 persons,
would strongly recommend that you defer the use of chemicals such as
2,4-D or its derivatives in the proposed milfoil control program. We
believe that the possible long-range effects of such chemical appli-
cations, particularly to the state's water resources, could prove to
be a costly and even dangerous mistake. (37)

We do urge that a comprehensive program of mechanical controls be
given a thorough test before other methods of control are con-
sidered. (37)
Appendix A, table 1, lists acute toxicity values and references for a

number of species tested. However, there is a noticeable paucity of
local species. Similar information concerning carcinogenicity, ter-
atogenicity, mutagenicity, and developmental toxicity effects of the
subject herbicides were not included. (38)

Response: The Corps' Aquatic Plant Management Program p..'vides the
state and participating local jurisdictions the opportun~ty to select
which method, or combination of methods, is to be used.

All chemicals included in the program (2,4-D, diquat, endothall, and
dichiobenil) must be, and are, legally available for til.e intended
use; i.e., they must be registered by EPA and the Washington State
Department of Agriculture for the control of aquatic plants.

EPA is in the process of evaluating those chemicals registered for
use prior to the enactment of the Federal Insecticide, Fungicide, and
Rodenticide Act of 1972 to determine if they should be reregistered.
The chemicals acceptable for use as prescribed in the Corps' program
have not been evaluated by EPA for reregistration. Upon reevalua- ii
tion, should EPA not reregister one or more of the chemicals, the
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chemical(s) would be deleted from the Corps' program. Additionally,
should the monitoring and evaluation of the program, or the research
being done by the Corps' Waterways Experimental Station, or by
others, indicate unacceptable adverse effects from the use of any of
the program alternatives, those alternatives would be modified or
del eted.

Annual reevaluation of the program will allow for incorporation of
site-specific and species-specific information into the operation.
No specific bioassays ar planned as a part of the management program.

Much of the literature cited on environmental impacts of 2,4-D is

based on species which are not native to the northwest. We realize
that these studies are not totally applicable to northwest environ--
ment, but they do provide significant insight on the environment
effects of 2,4-D. :
The final EIS has been revised to include additional information on
chemical monitoring, drift, chemical application procedures, water
quality, public health concerns, impacts to the ecosystem, bio-
accumulation, breakdown products, and persistence (refer to chapteri'
1, 4 and dppendix C). The final bibliography includes additional
documentation.

9.09.6 Comment-Response Category 6 - Economic Analy sis.

Comments: Pages 28 and 19 - The purported "benefit/cost analysis"
presented in the draft EIS presents a completely unsupported asser-
tion rather than an analysis. Neither benefits nor costs are quanti-
fied in any detail and no information to support the figures presented
is given. On the surface the figures given and the ratio listed are
lulicrous. According to the draft EIS, the benefits are calculated
as "the cost of the most likely, least cost alternative that land
owners would invest in, in the absence of a Federal program." Presum-
ably, the benefits are given as an annual figure so that they would
be comparable to the annual cost of the program. How then were bene-
fits of $55,100 arrived at for the Madrona, Seward, and Pritchard
Parks areas, for example. These areas are identified as totalling 2
acres. Assuming a cost of $6,000 per acre for bottom screening, the
total cost would be $12,000 and that cost would be prorated over the
estimated 10-year plus life of the material (i.e.*, a crude estimate
of $1,200 per year). The high benefits are identified for the public
beaches and the clearing of boat lanes for shoreline residents and
yacht clubs is pegged at $300 per acre (the approximate figure for
one herbicide treatment or two or more mechanical harvestings). For
further example, how were benefits of $747,500 arrived at for control
of less than 2 acres at Lake Saizuamish State Park which don't even
need to be controlled? What control alternative costs in excess of
$373, 750 per acre? Using the figures in the draft EIS and assuming
the high number of 91 acres (which includes unidentified acreage),
the draft EIS indicates benefits of $10,215 per acre. What alterna-
tive costs that much per year? Using the figures in the draft EIS
f or proposed project costs (144,000), the per acre figure would be
$1,582 (over an order of magnitude mcre expensive than estimated
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costs for one mechanical harvesting treatment). Costs for the pro-
posed project seem to be grossly inflated, although not nearly as
inflated as assumed benefits. (9)

Page 30 - Similar cc-.mnents would seem to be pertinent with respect to
the "benefit/co't analysis" of the proposed prevention program. No
information to support the numbers presented in the draft EIS is
given. Figures are merely listed. (9)

The "benefit/cost analysis" presented in the draft EIS is totally
unsubstantiated within the document. Using the same method of anal-
ysis suggested by the draft EIS, the benefit/cost ratio actually is
approximately 0.2 rather than the 6.5 stated in the draft EIS for the
proposed Seattle area control program. Such a low ratio is far less
than the break even point of 1.0 and underscores the lack of economic
justification for the proposed program. (9)

The discussion of 2,4-D as a control method is completely lacking in
information with which to evaluate its costs and benefits. (30)

We would also like a more detailed cost-benefit analysis presented in
the final EIS. We would particularly want to point out that a cost
not identified in your analysis would include the money spent to pre-
vent chemical applications in Lake Washington. If the cost to a pri-
v~te landowner for spraying is an identified benefit of the program,
then it should follow that the costs incurred by public nonprofit
comunity organizations to prevent herbicide application would have
to be identified as a cost of your program. (33)

Tivt present assessment of costs, given as $144,000 for a combination
of the proposed methods, seems to indicate nothing other than direct
costs for application of the proposed methods. The analysis should
recognize that indirect costs may be involved with usage of a par-
ticular control method. For example, the use of herbicides and har-
vesting may result in lowered dissolved oxygen levels which may kill
some of the fish population. Any chemical hazards to the fish pop-
ulation must involve some cost to the public. Although we recognize
that these costs are difficult to quantify, we feel that they should
be at least qualitatively assessed and discussed in the final
EIS. (18)

How were the dollar benefits of the program determined for the public
areas as listed in paragraph 1.05.4? (19)

Page 28, Section 1.05.4 - Benefit/cost analysis of the control pro-
gram contains a sentence which sumarizes the prime reason for the
2,4-D treatment: "Therefore, the cost of the most likely, least cost
alternative that landowners vould invest in, in the absence of a
Federal program that would provide the same level of control, are

considered to the benefits for the nonpublic areas." Because land-
owners would rather invest in the cheapest. available means of milfoil
control is no reason to recomend herbicides for milfoil treat-
ment. (27)
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To have milfoil in the water is a nuisance, but not a direct threat
to life or livelihood. To justify control, especially chemical con-
trol with its inherent risks, on the basis of economics does not fol-
low (refer to Benefit/Cost Analysis, section 1.05.4). (29)

r The bulk (almost the entire) of the areas involved would appear to be

boat lanes for the benefit of private residences or private yacht 1
clubs rather than the public as a whole. (9)

The apparent disproportionate benefits attributed to Lake Sannamish
State Park on page 29 should be better explained. Are benefits based
primarily on quantity of visitor use, and is use at Lake Sammamish
that much higher than other areas? Use figures would be help-
ful. (20)

The benefits of treatment in all of Lake Washington total $182,100;
[I f or Lake Sasuamish, the total benefits are listed at $747,500. It

would seem that there should be some explanation as to why the recre-
ational benefits of treatment in Lake Sanunamish are four times
greater than all of Lake Washington. (21)

We also note that identified benefits at the table on the State Park

from milfoil control is the major benefit as shown on page 29
($747,500 or 80.4 percent of total Lake Waohington-Samamish Federal
Program). Since only 2 to 4 acres are involved, we would be inter-

ested in learning the costs for control by shading on an annual
~: j basis. (24)

Section 1.05.4 -We suggest that the cost/benefit analysis discussion
be expanded substantially to allow an evaluation of the various
alternative methods of control. The estimate of benefits seems to be

A based upon what a few property owners are willing to pay for the

"most likely least cost alternative;" namely, herbicide application.
Since that method was the most readily available and convenient, as
well as the cheapest, the fact that without chemicals being allowed,
property owners may have been willing to pay more- for different
approaches to milfoil control seems to have been overlooked. Though
the difference cannot be easily quantified, it should be acknowledged

ell, qualitatively in the final EIS. (18)

Response: A complete benefit-cost analysis for the program (control
and prevention) has been included in chapter 1, and appendixes A and
B, of the final EIS. The purpose of the analysis is to identifyI, economic benefits associated with the program and the costs that
would be incurred by local government administration, Washington
Department of Ecology, and the Corps' management costs. Costs
incurred by groups opposing the program, or any part of the program
(i.e., chemical application), are not relevant to whether or not the
Aquatic Plant Management Program is economically justified.

*Only recreation benefits are being used in the benefit-cost anal-

ysis. Recreation benefits are based on the following asstumptions:
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*Recreation losses are claimed only for the three sumer months
of June, July, and August, during which beaches are officially open
for swimmIing.

ocur An estimated 50 percent loss in swimming opportunity will

*An estimated 35 percent loss in beach activity will occur.

The dollar value of recreation lose for public beach areas was cal-

culated by multiplying the combined loss by a unit day value of $2
per lost visitor day for the control program areas and $1.75 per lost
visitor day for the prevention program area.

The boating benefits are derived from the "willingness to pa" con-
cept and are based upon the willingness of waterfront property owners
to assume the expense of treating milfoil in the navigable public
waters fronting their property. While these areas are not adjacent
to publicly owned lands, they are public waters and available for
activities such as swiming, water-skiing, fishing, and boating by
the general public. The value of the boating benefits is obtained by
tae e~stimated cost of the treatment method that property owners would
be Tvilling to pay in the absence of any other program. Therefore,
the benefits were either the cost of the lowest cost alternative or
of the highest cost alternative. We selected the lowest more con-

servative value for inclusion in the benefit analysis.

system have been identified as having milfoil infestations, and are i
included in the areas of the proposed 1980 control program. The
swiimming and beach activity at Lake Samamish State Park is much
greater than any of the other six parks (see appendix B, table B-i).
Accordingly, the benefits from control of milfoil at that park are
far greater.

The use of the term "least costly alternative" was used in the draft
EIS solely from an economic standpoint. It does not imply the Corps
favors one alternative treatment method over another. Any of the
treatment methods in the proposed program are acceptable for use.

9.09.7 Coinent-Response Category 7 - Design Memorandum.

Commnents: I would greatly appreciate a copy of the design memorandumF) (DM). The draft environmental impact statement (EIS) frequently
refers the reader to the DMf for more deta led and specific data or
explanations concerning major elements of the proposed control pro-
gram and its impacts. The DM is not included with the draft EIS and
it is our~ understanding from discussions with Corps of Engineers'
staff that it will not be available for public review prior to the
end of the public review period on the draft EIS. However, review of
the DM is necessary to more clearly understand such elements of theLI program as the basis for the cost-benefit analysis, the process pro-
posed for selection of control methodologies, the criteria proposed
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for selection of control areas, and the proposed system for pri,':iti-
zation and funding of site-specific control programs in subsequent
years. We anticipate being able to make more specific comments on
the program upon receipt of the DM. (6)

According to the draft EIS, some discussion of the benefit-cost
methodology is presented in a DM prepared by your office. If so,
that document should have been appended to the draft EIS. (9)

Because there is no explanation of how the benefit-cost analyses were
determined, we cannot accept the-m. We were promnised a copy of the
DM; hot~e'er, at this writing, it has not been received. We strongly
request that the final EIS itself contain detailed figures an6
explanations of computations, including actual researched costs of
all proposed control methods. (29)

The cost/benefit analysis hardly deserves the name, it is so lacking
in substance. We are told that more data is contained in the DM, but
this document was not available to the public for review during this
comment period. How are citizens and elected officials to make comn-
petent choices when the information they need on which to base those
choices is not available? The handling of a review process in this
fashion seems to us to be not in keeping with either the letter or
intent of the Clean Water Act and its public participation require-
ments. (30)

k ~No information is presented in the draft EIS which would explain how I
the costs and benefits of the Aquatic Plant Management Program were
determined (pages 28 and 29, section 1.05.4 and page 30, section
1.06.4). Instead, we are referred to the state design memorandum
which has not yet been released to the public. The regulation 40 CFR
1502.21 states that no material may be incorporated by reference into
the EIS unless it is reasonably available for inspection by poten-
tially interested persons within the time required for comment. The
benefit-cost analysis for the Aquatic Plant Management Program
deserves public review and comment, but this was not possible because
of the lack of information presented in the draft EIS. A detailed
discussion of the methodology and derivation of the benefits and
costs should have been included as an appendix to the draft EIS.
Since this was not done, we request that a formal public c-mment
period be established for the DM. (35)

We look forward to a more thorough review of the program upon receipt
of the DM, which we hope will help us better understand the cost/ben-
ef it analysis, criteria for selecting control methodologies, and
areas of application, and the constraints on local sponsorship. In
addition, further review will result from management analysis con-
ducted through the Union Bay Milfoil Demonstration Project in which
King County is participating. (38)

Respose: A copy of the DM was provided those specifically request-
ing one to complete review of the draft EIS, and an additional 10
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days were granted for them to finish review of the E18. Comments
received during that period are respondad to in this comment-response
section. In addition, chapter I of the final EIS has been expanded
to address in more detail the basis for the benefit-cost analysis,I the process proposed for selection of control methodologies, the
criteria proposed for selection of control areas, and the system for
prioritization and funding of site-specific control programs in
subsequent years. Additionally, a complete cost and benefit analysis
for the program has been included in appendixes A and B of the final

9.09.8 Comment-Response Category b - Comments Not Categorized.

;; Ciment: We request that the EIS comment period be extended until

14 September 1T79. (2)

Response: The requested extension was granted.

Comnent: The Okanogan County Department of Public Works supports the
proposed action as defined in the draft environmental impact state-
ment. It would appear that a combination of chemical and physical
control measures based on our current experience would be the most
cost effective and environmentally acceptable methods available. (3)

Response: Your co ients are noted.

Comment: What is the definition of "navigable waters" (as defined in
Corps regulations)? (5)

Response: Navigable waters of the United States, as defined in Co~ps
of Engineers regulations, are " . . . those waters of the United

States that are subject to the ebb and flow of the tide shoreward to
the mean high water mark and/or are presently used, or have been used
in the past, or may be susceptible to use to transport interstate or
foreign commerce."

Comment: We do not ant:icipate adverse impacts to our wastewater
facilities or public transportation aystem as a result of this pro-
posal. (6)

Responset Your comment is noted.

Commneat: According to the DEI3, the local agencies would propos- i
specific sites and methodologies for control of milfoil and submit
those programs to the Department of Ecology. An attachment is pro-
vided with this letter which outlines the decisionmaking strategy and
time frames for the completion of the Union Bay Demonstration Study,
including selection of a local sponsoring agency and control method-
ology for Union Bay of Lake Washington. According to this draft '
schedule, submittal to DOE for funding under the COE program could
occur by January 1980, and we anticipate this would allow sufficient
time for consideration of the submittal oy both DOE and COE.
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UNION SAY DEMONSTRATION PROJECT
!)ECISIONMAKING STRATEGY AND TINE FRAMES
(For the period July 1979 -April 1980)

TASK TARGET DATE

1. Corps of Engineers released draft EIS
for statewide control program. July 17

2. Results of herbicide literature study available.
- Medical August
- Aquatic environment August

3. Comments due back to Corps. August 31

4. Second harvest of Union Bay Study. Early September

5. Identify relationships between management/
financial alternatives and control techniques. September 15

6. Receive final assessment of alternative

control techniques. October 1

7. Submit analysis of alternatives to Water
Quality Cormittee on local sponsoring agency and
control methodology. October 31

8. Water Quality Committee recomnendation. November 29

9. METRO Council considers recomendalion. December 6

10. METRO Council decision. December 31

11. Local agency accepts lead role (will need to

go through SEPA). January 1, 1980

12. Lead agency applies for Corps funds. January 1980

13. Lead agency may contract for or buy any equip-
ment, supplies, services that will be needed.

14. Lead agency starts any permit processes necessary. February 1980

15. Local agency action on milfoil. April 1980 (6)

Response: Your schedule corresponds with the scheduling for imple-
mentation of our proposed program.

C Cnent: The Corps of Engineers is reminded that, if the proposed

undertaking will affect properties included in or eligible for inclu-
sion in the National Register of Historic Places, it is required by
Section 106 of the National Historic Preservation Act of 1966 (16
U.S.C. Scction 470f, as amended, 90 Stat. 1320) to afford the Council
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an opportunity to commsent on the undertaking prior to the approval of
the expenditure of any Federal funds or prior to the issuance of any

V license. The Council's regulations, "Protection of Historic and Cul-
tural Properties" (36 CFR Part 800.4) detail the steps an agency is
to follow in requesting Council coimment.

K Generally, the Council considers environmental evaluations to be ade-
quate when they contain evidence of compliance with Section 106 of
the National Historic Preservation Act, as amended. The environ-

K mental documentation must demonstrate that either of the following
conditions exists:

a. No properties included in or that may be eligible for inclu-
sion in the National Register are located within the area of environ-
mental impact, and the undertaking will not affect any such prop-
erty. In making this determination, the Council requires:

(1) evidence that the agency has consulted the latest edi-
tion of the National Register (Federal Register, 6 February 1979, and
its monthly supplements); and

(2) evidence of an effort to insure the identification of
properties eligible for inclusion in the National Register, including
evidence of contact with the State Historic Preservation Officer,

whose comments should be included in the final environmontal state-
meat.

b. Properties included in or that may be eligible for inclusion
in the National Register are located within the area of environmental
impact, and the undertaking will or will not affect any such prop-
erty. In cases where there will be an affect, the final environ-
mental statement should contain evidence of compliance with Section
106 of the National Historic Preservation Act through the Council's
regulations, "Protection of Historic and Cultural Properties." (7)

Reseonse: Although the proposed program is statewide in scope, we
anticipate no adverse impacts to cultural resources. The nature of
the work is such that any cultural resource sites would not be dis-
turbed. Comments from the State Historic Preservation Officer are
included in this coment-response section.

Comment: Due to the refusal of your office to provide access to the
draft EIS and/or earlier versions of the draft EIS when requested in
June 1979 and subsequent time and location constraints on my part,
these comments will be fairly general in nature and, for the most
part, will not include specific reference citations. However, a
sample of citations was included with the comments which I wrote for
Friends of the Earth regarding the draft EIS of the Washington
Department of Ecology for watermilfoil control in Lake Washington
circa 18 April 1979. Your office has a copy of those comments and it
is requested that they be attached to this letter as a part of my
comments on this draft EIS. (9)
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Response: We have attached the letter as requested; however, wie have
not specifically addressed it because the comments are in response to
the draft environmental impact statement released by the State of
Washington.

Coumment: In general, the draft EIS is inadequate as a document from

which to make an informied decision regarding the topic matter.
Important relevant information is not included in the draft EIS and
some of the information which is included is presented in such a way
that it is evident the prejudgment has biased the writing (either
consciously or unconsciously) in the direction of favoring previously

Fstated Corps policy. (9)

Response: We have included additional information on costs, bene-
fits, monitoring, and the effects of chemicals in the final EIS text

~- 1 and appendices. We are not aware of what previously stated policy
you are referring to, but every effort has been made to present,
information regarding the proposed Aquatic Plant Management Program
in an objective manner.

Comment: Title page - The names of the authors and their qualifica-
tions are missing. They should be included so that the authors may
be held professionally accountable for the quality (or lack of qual-
ity) of their work. (9)

I- 40 CFR 1502.17 requires that the names and qualifications of the
principal authors of the EIS be listed. (35)

Response: Because the draft EIS was prepared and filed prior to
implementation of the new CEQ regulations, no list of preparers was
required. The following Seattle District, Corps of Engineers person-
nel were primarily responsible for preparing the draft EIS: Bob Raw-
son (EIS Coordinator'), Biologist; Tim Redden, Biology Aide; James
Smith, Economist; and Steven Babcock, Recreation Resource Planner.
In addition, analysis of milfoil impacts to recreation and land val-
ues was done by Lenja Gould, Urban Planner, Northwest Amnerican.

Comment: Page i - Although noise and air quality effects are listed
I as adverse consequences of mechanical control methods, the similar

adverse effects that would accompany increased powerboat usage pro-
jected as a project result are not mentioned. They should be.
Increased powerboat usage also means increased pollution due to the
a'!companying waste and pollutant discharges and increased energy con-
sumption for nonessential (i.e., recreational) purposes during a time
of national energy shortages. (9)

Response: The proposed program is not expected to increase powerboat
usage, but to prevent the loss of present recreational boating oppor-
tunities.
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Comment: Page i - The alternative evaluated purportedly included
other chemicals such as "silvex." It is suggested that confusion
cuuld be avoided, and it would be more technically correct, if all
chemicals were referred to by their chemical names rather than trade
names (unless a specific product is being endorsed). Furthermore,
2,4,5-TP was suspended for such uses by emergency order of the U.S.
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Environmental Protection Agency (EPA) late this winter as an
"imminent hazard" to human health. (9)

Response: Silvex is the common name for the chemical
(2,4,5-trichlorophenoxy,) propionic acid. It is not a trade name.

Silvex had already been eliminated from our program for environmental
reasons when it was officially banned by EPA. Paragraph 6.01.4 of
the final ETS has been revised to indicate its present status.

Comment: 2,4-D might result in some kill of root systems; rt.e
expected kill in open-water systems is significantly less than 100

percent, and grow back could be expected relatively rapidly. What is
the Corps' definition of "complete control?" (9)

Resgonse: It is not known what percent of milfoil roots would be
killed, but it is assumed that because of its systemic action, there
will be more root kill than with contact herbicides. The extent of
plete control," as used in the draft EIS, means the eliminqtion

all milfoil plants, including the root systems.

Com•nent: The word "infested" is utilized to describe the occurrence
of Eurasian ýiatermilfoil growth. This is a value laden word that is
Irnappropriate for use in a technical document unless bias is
intended. (9)

Response: To infest means to spread in or over in a troublesome man-
ner, In areas where milfoil has been iderntified as a problem, we
have maintained the use of "infested" in the final EIS; when we are
talking about milfoil growth in general terms, we have substituted
the word "inhabited" or "occurred" throughout the final EIS.

Comment: Reference is made to Reed (1977) that Eurasian watermilfoil
may Torm "extensive mats on the water surface." Whereas, this may or
may not occur in other areas and it is certainly less likely to occur
in an area where water level fluctuations are minor, it is somewhat
misleading to include such a statement without indicating whether or
not such a phenomena occurs in the State of Washington. Biologists
have noted a lack of such mats in the Seattle area. (9)

Response: Surface matting may occur from both rooted plants and
floating plant fragments. Western Washington may not be the optimum
habitat for milfoil but matting from rooted plants is known to occur
in shallow areas. The matting of floating milfoil fragments is
com on in the Seattle area.

Comment: Pages 1 and 2 - It is stated that M. exalbescens differs
"significantly" from M. sicatum, yet it is -ilso stated that "simi-
larity" between the two has resulted in taxonomic confusion. The
draft EIS fails to specifically identify what if any, important dif-
ferences there are between the two in terms of the need for control
measures for one but not for the other. (9)
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Response: The classic forms of M. exalbescens and M. spicatum are
significantly different. DifferTng environetal condi ause
subtle changes in species morphology and the difference between the
species can become almost indistinguisable to the layman. The main
difference in Washington State is that 14. exaloescens is a native
species in natural balance in the aquatTc environment while M.
spicatum is an introduced species that tends to upset the natural
'blance of the aquatic ecosystem by outcompeting native plant species.

Comnent: Page 2 - It is stated that ths spread of Eurasign .ater-
milfoil "is thought" tc have been aided by "aquarium trade" and by

"waterfowl movement." Both of these methods of spread are indicative
of beneficial aspects of Eurasian watermilfoil (i.e., the esthetic
beauty of the plant that makes it attractive to aquarium owners and
its value as food for waterfowl). These benefits of the plant should
be credited in the draft EIS and considered in relevant decision-
making. (9)

Response: The use of milfoil by waterfowl was noced in the draft
EIS, paragraph 1.03.4. The esthetic beauty of a few plants :n a
controlled environment such as an aquarium is quite different from
the negative esthetic impacts caused by uncontrolled growth of mil-
foil in Seattle area lakes.

Comment: It would appear to be likely that Eurasian watermilfoil
occurred in the Seattle area (and possibly elsewhere in Washington)
considerably prior to the 1974 date indicated in the draft EIS.
Watermilfoil-like plants were noted in Lake Washington in the 1930's
and Eurasian watermilfoil is known to have occurred in British Colum-
bia prior to that time. Furthermore, the level of plant occurrence
in Union Bay was high enough by 1975 to generate significant com-
plaints from recreational boaters. It is unlikely that such a level
of growth occurred in less than 1 year. Watermilfoil is widely dis-
tributed in northwest states and has been for some time. Due to
taxonomic confusion, it cannot be definitively stated whether or not
the watermilfoil seen in past accounts is M. exalbescens or
M. spicatum. (9)

Response: We agree that Eurasian milfoil was probably present in
Washington lakes for some period of time before it reached problem
proportions. The exact time of introduction is impossible to estab-
lish from historical reports due to the confusion between the two
species.

Co, ent: Watermilfoil has been found in a number of areas besides
those indicated on figures 1, 2, and 3 in the State of Washington.
Failure to acknowledge such occurrence may give rise to an arti-
ficially created impression of rapid expansion of occurrence which is
merely the result of looking for something not looked for before. (9)

Response: Revisions have been made to figure 3 in the final EIS to
show additional areas where milfoil is known to occur. Efforts are
made to verify local reports of milfoil populations in new areas.
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Many of these reports have resulted in the identification of various

native species and some have resulted in additions to our list of

affected areas.

Comment: Pate 6 - Grazing by snails in British Columbia is mentioned
by reference co an unpublished Ministry of the Environment document
(Kangasniemi, 1978). However, the significance of such grazing as a

control method applicable to Washington is not dealt with in the

draft EIS. Why not? (9)

Response: The memorandum by Kangasniemi was a preliminary observa-

tion report. Further study is needed to determine what possibilities
exist for utilization of the snail for biological control.

Comment: Page 7 - In addition to the beneficial aspects of aquatic

vegetation listed on page 2 that would apply to Eurasian watermil-

foil, the draft EIS notes correctly on page 7 that Eurasian watermil-

foil is "an important food source for some species of overwintering
waterfowl" and that "one clear value of milfoil growth . . . is that

it enhances sport fishing." These are important benefits. (9)

Response: The use of milfoil by waterfowl was noted in paragraph

1.03.4 of the draft EIS. As also stated in the draft EIS, the value

of milfoil to fish is disputed. Thompson and Hartwig (1973) and Frye

(1972) reported that milfoil populations provide shelter for small

fish to the extent that predation is reduced to a level that the

growth of the predator (game fish) is stunted.

Comment: Page 11 - What is the basis for the estimate of possible

acreage that might be impacted by Eurasian watermilfoil in the event

of spread in the Columbia River system? (9)

Response: As stated in the draft EIS, the parameters used to estab-

lish potential in the Columbia River were light penetration, water
quality, and sediment characteristics. A field team from the Corps'

Waterways Experiment Station recorded dissolved oxygen, pH, tempera-

ture, and Secchi disk readings at the sampling sites. Water samples

were analyzed for total nitrogen, total phosphorous, alkalinity, and

hardness. Salinity was determined for samples taken near the mouth

of the Columbia River. Hydrosoil samples were analyzed for total

carbon and particle size. This information, along with the calcula-

tion of the light compensation point (the amount of light required by

a plant to fix enough energy through photosynthesis to balance the

energy lost through respiration and thus to maintain itself) of mil-

foil for each water body, was used to estimate the total area which

could support milfoil.

Comment: Page 11 - It is stated that harvesting might increase the
spread of Eurasian watermilfoil by fragmentation. Is spread a prob-
lem of concern in the Seattle area where occurrence is already wide
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in the interconnected system including Lake Washington by natural
fragmentation? A number of biologists have stated that natural frag-
mentation exceeds whatever fragmentation may occur by harvesting

to be inconsequential. (9)

Response: Fragmentation caused by mechanical harvesting would not
represent a significant problem in infested lakes which do not have a
direct flow into uninfested waters. In lakes which do have a direct
flow into uninfested waters, such as Osoyoos Lake on the upper
Okanogan River, mechanical harvesting would aggravate the downstream
spread.

Commnent: Page 12 - As indicated on page 12, hand removal "can be
used to clear around private piers" and in fact that has been done
successfully by Lake Washington shoreline residents with a minor
expenditure of personal time. The bulk of the complaints from rec-
reational boaters and shoreline property owners might, in fact, be
adequately resolved by such a method if such people were willing toI
spend a little time and energy of their own solving their problems
rather than -iemanding that government do it for them. Furthermore,
the exercise would be a healthy side benefit. (9)

Reene Hand removal is feasible for only very small areas in
shaillowwater. The areas around piers are not included in the pro-
posed program. Most proposed treatment areas begin at the pierhead
line and extend 100 feet into open public water, These areas are too
large and too deep to be controlled by hand removal.

Comment: Page 14 - It is indicated that aerial surveillance would be
used to monitor the spread of Eurasian watermilfoil. Precisely how
would this be done and has any such surveillance been done to date?
If so, what were the results? If not, why not? (9)

Response: To date, only experimental flights by the Corps of Engi-
neers, using various film types and filters and flying at varying
altitudes, have been done. These tests are part of our ongoing
aquatic plant management research effort and will establish the best
methods to use for aerial surveillance and give a good idea on what
size milfoil colonies could be identified from these photographs.
The Waterways Experiment Station is evaluating these test results.
Future annual flights with 4n the State of Washington will make use of
the methodologies found to be most effective for identifying milfoil
from aerial photographs. Specifically, the areas where aerial sur-
veillance will be maintained include bodies of water, such as the
Columnbia River reservoirs, that are subject to milfoil fragment flow
from infested areas upstream.

Coimment: Page 15 - It is correctly noted on page 15 that eradication
programs have been unsuccessful elsewhere and, therefore, "would not
be attempted here." (9)
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Resonse: This is true for large bodies of water with well-
established milfoil populations such as Lakes Washington and
Saiiamish.

Comment: Waverly Park is not identified in the written text or on a
figure. No figure is included for Lake Saamish. For Seward,
Madrona, and Pritchard Parks, no mention is made of the ongoing city
of Seattle program using bottom screens. Neither are those parks
identified on a figure. (9)

The city of Seattle has already acted to utilize bottom screening
techniques for any aquatic plant problems (such as water lillies)
that might exist at its beaches. Although the relevant portions of
the METRO demonstration project have not yet been published it is
known that bottom screening was highly satisfactory at those beaches
during 1979, their first year of use (Personal communications with
Dr. M. Perkins, University of Washington, Principal Investigator for
the METRO sponsored study, October 1979). (39)

Response: Seward, Madrona, and Pritchard Island Parks are shown on
"figure 4 of the EIS. Waverly Park has been added to figures 4 and 8
and discussed in paragraph 1.06.1.4 of the text. Two figures
(figures 4A and 12A) have been included for Lake Sanunamish in the
final EIS. At the time of writing, the Seattle Parks Department did
not have any bottom screens in use. Their program has been noted in
paragraphs 1.04.6 and 3.05 of the final EIS.

Comment: On page i of the draft EIS, it is indicated that the con-
Tro-'program proposed would be for an area totaling 91 acres. Adding
"up the individual figures for the identified areas from the text
"(excluding Waverly Park which is not identified), a total of 86 acres
is identified as a maximum. (Lake Sammamish State Park is identified
as being less than 2 acres.) (9)

Re•m e: The total acreage of the proposed treatment areas was an

approximation. As a result of public and agency input since prepara-
tion of the draft EIS, the total area proposed for the contr6 pro-
gram has been expanded from approximately 91 acres to approximately
100 acres.

Comment: Pages 39 and 40 - Under the heading of "water quality," a
very general discussion is given which fails to present any relevant
information concerning important water quality parameters. (9)

Restonse: The purpose of the paragraphs on pages 39 and 40 of the
draft EIS was to provide a brief discussion of water quality, upland
setting, and aquatic vegetation. This enables the reader to obtain a
general understanding of the current environmental conditions and
water use of the areas where the control of milfoil is proposed.
Specific water quality parameters relevant to milfoil growth are dis-
cussed in paragraphs 1.03.5.2, 1.03.5.3, and 1.03.5.5 to 1.03.5.7.
Impacts of the proposed project are addressed in paragraphs 4.03.1 to
4.03.10.
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Comment: What other control measures are available that might ade-
quately deal with the problems short of the proposed control program
(such as screening of water intakes, etc.)? (9)

Response: We have carefully considered all known control measures.

A table summarizing these measures and related advantages/disad-
vantages has been added to chapter 1 of the EIS. Water intake struc-
tures are presently screened to prevent debris from passing through
the intake pumps and to lower the intake velocity to reduce fish
loss. These screened intakes still become clogged with aquatic
vegetation and require periodic maintenance.

Comment: Page 43 - The acknowledgement in the draft EIS that the
Okanogan Valley "is a critical deer-wintering ground and is an
important area for waterfowl" and other species would seem to indi-
cate that great care should be taken to protect those resources from
the risk of adverse effects resulting from chemical control methods
(i.e., the introduction of toxic substances into the water Sys-
temn. (9)

Response: Search of available literature indicates that 2,4-D, the
only acceptable chemical proposed under the plan for the Okanogan
area, is not tox{'- to mammals or waterfowl at concentrations neces-
sary for milf oil4 control.

Comment: Page 46 - Local government agencies indicated this spring
I.in the Seattle area that "substantial development permits" would be

required for the use of chemical control methods under the Shoreline
Management Act. This is most appropriate in that one of the purposes
of that act was to protect environmental quality. (9)

Response: The possible need for a substantial dev7elopment permit for
*1hemical treatment has been indicated in paragraph 3.03.1 of the

Comment: Page 47 - The use of the words "opponents of chemical
treatm~ent" to characterize those persons/groups who appealed the
inappropriate issuance of the permit by the DOE to allow :hemical
treatment would seem to indicate a value position by the authors of
this draft EIS. Whether or not a person was opposed to the use of
chemicals, the inappropriate nature of the DOE decision left con-
siderable room for opposition on other grounds. (9)

Response: No value position was intended. The primary objective of
the challenge to the state permit was to prevent the chemical treat-
ment of milfoil populations in Lake Washington. We are unaware of

what the "opposition on other grounds" refers to. Paragraph 3.05.2
has bean updated to include the results of the state legal pro-
ceedings.

Comment: Page 48 - Although "minor" adverse impact of "short dura-
* I tion" are identified for mechanical harvesting, similar impact which

-~ t would be caused by chemical treatment are down played. (9)
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nRespne: Paragraphs 4.01.1 and 4.01.5 deal with impacts to air
quality, noise, and traffic. Chemical treatment would h&ve less
impact to these features than mechanical control because the period
of operacing the equipment would be much shorter.

Comment: Page 53 - It is indicated that the selectivity of 2,4-D
w-ill result only in kill of Eurasian w'atermilfoil and stargrass.
This may or may not be; however, if it is so, how will this be "bene-
ficial" with regard to other nontarget species? If nontarget species
take over where Eurasian wsLermilfoil and stargrAss were growing, the
net result is merely a change of species of aquatic plant present
with the species other than Eurasian watermilfoil still able to cause
3imilar impacts with regard to recreational boaters. Is it the
Corps position, as implied here, that 2,4-D will not kill M. exal-
bescens? (9)

Response: Iilfoil has the tendency to crowd out and/or shade out

most native plant species. Removal of the milfoil allows these
species to expand in the treated areas.

Milfoil growe to a density and height greater than most native spe-
cies, thereby causing adverse impacts to recreational boaters to a
much greater degree 'than do native species.

2,4-0 will kill Myriophyllum excalbescens as well as M. spicatun,.
Paragraph 4.04.5.1 has been revised in the final EIS.-

Comment: Page 59 - Eagles have been sighted feeding on fish in Lake
Washington and, therefore, are an endangered species that might be
"affected by a chemical control program. (9)

Re.ponse: Thu chemi:al control program is not expected to jeopardize
the continued existence of the threatened bald eagle should it
inhabit the Lake Washington area. This determination is based on our
evaluation that the concentratton necessary to control milfoil is
below the- toxicity level of the eagle's main food source (fish) and
of terrestrial species (e.g., the eagle) and the fact that 2,4-D is
not accumulated 3. the food chain. Further, the total area to be
treated in Lake Washington is approximately 100 acres compared to a
total surface area of 22,000 acres, and if chemical control is used,
treatment will consist of only one application per year during theI' period May through July.

Comm.ent: Page 65 -- It should be noted that 2,4-D, 2,6,5-T, and
3,7,7TF ace all phenoxy hei-bicides and appea. to be both chemically
and biologi.cally iimilar. The present ban on 2.4,5-T and 2,4,5-TP,
due to their being '"umninent hazards" tr, human heatth and the
environment, has finaAly come about due to massive scientific evi-
dence and public pressure in- the face of industry resistance and
reluctant gcvernment agen'cL.t.. The chemical and biological similari-
ties of all three of these phenoxy herbicides would be more than
adequate cause for not using 2,4-D for prudent and concerned per-
"sons. (9)
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Response: Chemicals of similar structure, although having some of
te samie properties, can have major differences in chemical and
biological reactions. Each chemical must be evaluated separately.
To date, scientific evidence for 2,4-D has not placed it in the same
restriction category as 2,4,5-T and 2,4,5-TP.

Coient: Page 67 - The near total lack of biological control is most
interesting in view of British Columbia snail report and the state-
ment on page 67 that such methods "may be the most economical and the
least (environmentally) disruptive" in the future. (9)

peetonse: As stated in a previous response, further study of the
pre xminary observation report is needed to determine the applica-
bility of the Atitiish Columbia snail as a biological control of ail-
foil. Other possible biological controls are being researched, but
nore has been approved for use at this time. State law prohibits the
use of the white amur fish.

Coimment: Page 6%`0 - The question of illegsil actions on the part of
shoreline property owners is more a commentary on the lack of
enforcement of environmental laws than anything else. Furthermore,
it reflects miseducation of those property owners by the Corps and
recreational boaters in an attempt to pursue agency policy. (9)

There is raised in the draft EIS the threat that herbicides might be
used clandestinely if not approved. The possibility always exists

not had immuediate satisfaction. We cannot accept that as justifies-
tion for taking such ant action. We suggest that the Corps point out,
jointly with this threat, the risk that ouch action involves, as well
as the reminder that there ARE alternatives to herbicides. (29)

We were surprised that both the Corps in its draft EIS, and its local
sponsor, the DOE, should mention possible illegal use of chemicals by
private property owners as a rationale for instigating a chemical
control program. Personal abuse of the law is the worst possible
treatm~ent. Vigilante dumping of chemicals is not a question of civil
disobedience. It is simply breaking the law. In the future, both
the Corps and the DOE should take the strongest possible stance
against this practice. (32)

Response: The information in the draft EIS was included not to
condone or to encourage illegal actions related to unregulated use of
either chemical or mechanical treatment methods, but to fully present
all real aspects of the no action alternative.

C- ment-: Page 70 - It is noted on page 70 that chemical control willr result in long lasting impacts on water quality due to the chemicals
used, and may result in accumulation of residues in the sediments.
There impacts were ignored by the draft EIS in foregoing sec-
tions. (9)H ~133 '



Response: The draft EIS states there will be longer lasting impacts
on water quality. This statement is a comparison o chemical control
impacts on water quality to those caused by mechanical harvesting.
Impacts to water quality caused by chemical treatment are also dis-
cussed in paragraph 4.03.5 of the final EIS.

Comment: The EPA cannot and likely has not stated that "2,4-D is not
immininently hazardous to the environment" because the EPA hasn't
done its evaluation yet and doesn't know. The EPA has taken the pas-
sive tack of simply not stating that it is an "imminent hazard." (9)

Response: The Deputy Assistant Administrator for Pesticide Programs,
EPA, Washington, D. C., in a letter dated 2 May 1978, to the Honorable
James A. Mielsen, Miaister of the Environment, Province of British
Columbia, stated, "At this point, EPA has no intent to issue a ban on
the further use of 2,4-D. An immediate ban would only be issued in
the event that there was evidence that continued use of the chemical
during the necessary review period would be imninently hazardous to
the environment. This does not appear to be the case here."

Comm~ent: Page 72 - The "public participation" program to date
tj allow for meaningful participation by all affected and interested

citizens. Although I requested a response to the input which I
attempted to provide via the "public information pamphlet" question
secti on, none was ever received. (9)

Response: The emphasis of our public participation program has been
to inform the public of the problem, explain our proposal, and
solicit public input. All comerts received in response to the
public informat:ion pamphlet and the questionnaire were addressed iv
our public brochure which was mailed in August 1979 and diettibuted
at the Public meetings in September 1979.

Corment: All. control methods would, to some degree, require
irretrtevable commitment of petroleum resources. This would be
another adverse effect. No comparable figures are given in the draft

EIS; however, the use of chemicals requires consuaption of such
resources in both manufacture and application, wheras mechanical
control utilizes them only in treatment (in terms of continuing
cumitment). (9)

Response: The use of fuel during treatment is discussed in chapter 8
of the final EIS. Paragraph 8.01.2 has been revised in the final EIS
to include the use of petroleum during the manufacturing of the
herbicides.

Coipent: Pagea B-4 and B-5 - Were no answers received to these let-

ters? (9)
Response: No reply was received to our 30 January 1979 !.etter to the

Office of Archeology and Historic Preservation shown on pago B-4.
Thar office did co.iment on the draft EIS. A copy of their letter is
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contained in appendix C. No response was received to our 15 June
1978 letter to the Soil Conservation Service (page B-5).

Coimnent: Pages B-15 through B-36 - There are a number of pertinent
coments in the letters of coordination from the Washington Depart-
ment of Fisheries, U.S. Fish and Wildlife Service, and National
Marine Fisheries Service that the Corps seems to have disregarded in
the draft EIS. Included in those letters, but not in the text of the
draft EIS, are identification of important wetlands areas in Lake
Washington (which are nearly identical to the proposed treatment
areas as per page B-27), a call for bioassays of various life stages
for important native species like salmon, notice that the toxicity
data for fish such as the information in table 2 of appendix A of the
draft EIS is unacceptable and inadequate (by all three agencies), and
the need for timing restrictions to protect salmon. (9)

Response: The locations of wetlands and salmon migration routes and
spawning areas have been added to figures 5 through 12A of the final
EIS. Any chemical t_-eatment operations will be coordinated with
iishery agencies and timed to protect peak migration and spawning
period&. All readily available toxicity data for fish have been
included in table 2 of appendix A. No specific bioassays are planned
for the management program; however, as new toxicity data are devel-
oped in future years by other private and public organizations, this
information woulu be used in our annual program supplements.

Comment: Page 1, Paragraph 2, "The primary control methods would be
chemical harvesting and 2,4-D application." - Endothall is mentioned

under "other treatments." This is very surprising, since, in the
past in other areas of the United States as well as in the northwest,
endothall was considered the preferred material for the control of
milfoil based on its activity, amount of toxicology information, fate
in the environment, etc., as well as economics.

Page 13, Section 1.04.5.2 - It is incorrect that endothall "does not
"affect plant roots." Endothall is not translocated to plant roots I
but, indirectly, roots are affected, and there is no evidence that
regrowth of a plant treated with endothall will occur sooner than
those treated with 2,4-D.

" . . .would kill many native species ... " - No chemical is
se--ective to milfoil only. Among 12 plant species mentioned on page
40 under section 2.02.7.1 occurring in Lake Washington, endothall
will control only four species.

". . would kill many terrestrial species .... " - At concen-
trations of approximately 2 ppm of endothall at the time of treatment!
(which would decrease to a fraction of a ppm within a day or two),
endothall will not affect terrestrial plants.

Page 16, Section 1.05.1 Through Section 1.06.3 (Pages 24 Through
30) -Endothall is mentioned as possible treatment in only three
areas. The same pertains to proposed treatments in other areas.
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Page 47, Section 3.05.2 - After the 5-day hearing, the State Pol-
lutioncontrol Hearing Board affirmed previous DOE decision to allow
the use of Aquatho! "IV' Aquatic Herbicide in Lake Washington.

Page 53, Section 4.04.5.2 - It is true that weeds mentioned herewith
may be killed by the use of endothall. However, only a few of these
occur in Lake Washington. Besides that, there are others which will
not be affected (Elodea, Chara, Juncas, Nuphar, Nymphaea, Typha, and
Nitella).

Present Aquathol K label restrictions do state that treated water
cannot be used for irrigation within 7 days of treatmem:. However,
this restriction was based on insufficient amount of data in support
of registration of Aquathol K a nunber of years ago. based on data
collected sirnce that time, a label now pending in Washington, D.C.,
waiting for their registration, does not have any restrictions I
regarding use of treated water on crops, for domestic purposes, for
drinking, etc. The reason we are mentioning this is that, hopefully i
by the time of additional treatments, a new label will be issued.

Page 55, Section 4.05.2 - See previously made comments.

Page 60, Section 4.)5 - In accordance with our comments under sec-
tion 4.04.5.2, propocd label will not bear any restrictions regard- A

ing fishing and swimning.

Page 62, Section 5.05 - Based on many years of experience with endo-
thall as well as other chemicals, if properly used, kill of fish will
not result; especially since total body of water is not treated.

'Ii

Page 70, Section 7.01.2 - Chemical control of aquatic weeds. Endo-
thall does not have &ny long lasting impact on water quality due to
persistence of chemical, since it lasts only for a couple of days in
insignificant amounts. Also, it will not impact the long-term
productivity of the water body, since chemical residues do not
accumulate in the sediment.

Page A-7 - LC50a referred to endothall acid which is not correct.
Toxicity inforaation pertains to potassium or sodium salts of endo-
thall.

Page B-5 - Pimental, D., 1971. This report is a poorly done EPA
sumnmary, is no. complete, and it can be misleading.

in general, we believe that the Corps of engineers does not give
enourh consideratiou to use of eadothall. It is ejually as effective
as 2,4-D for the control. of milfoil and, at the sane time, consider-
ably more favorable inicymatior is available pertaining to toxicity,
especially long te'.,, as wellt ab impact on the environment. This was
very evident during above-mentioned hearings by the State Pollution
"Control Board 'Hearing. The same pertains to toxicity to fish and:+ wildlife. (11)
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Response: The information in the draft EIS concerning the various
chemical alternatives was obtained from the commercial labels and
readily available scientific literature. Our recommendations were
based on this information.

Our program does include provision for evaluation of the effective-
ness of the treatment methods being used. Also, our Waterways
Experiment Station will be doing experimental treatment on different
control methods, including endothall, as part of their research pro-
gram. The results of our program evaluation and the experimental
research will be reflected in the treatment methods proposed for use
ia future years.

Paragraph 4.04.5.2 concerning the effects of endothall on upland
vegetation has been revised in the final EIS.

Comnent: Are the conclusions of this study and of the DEIS's anal-
ysis of no action impacts widely accepted? Specifically, how con-
tested is the conclusion that without a control program milfoil would
spread to a maximum within probably 5 years (see p. 68)? (13)

Response: We have received no specific comments concerning the
5-year projection for Lakes Washington, Sa-mamish, and Union. We
believe that the Seattle area is less than the optimum environment
for milfoil. We do expect that there will be years of heavy growth,
as well as years of lighter growth, due to variations in climate con-
ditions. A few successive years of good conditions could cause a
large expansion of the range and the density of milfoil in this area.

Comment: The draft EIS outlines the proposed treatment areas for
1980. Since none of the possible control methods would completely
eradicate milfoil and some of the proposed methods (e.g., mechanical
harvesting) do not even kill milfoil, is it anticipated that the
areas treated in 1980 would need to be treated indefinitely over
subsequent years? Does the aquatic plant management program have a
specific time frame? If mechanical harvesting or chemical control
occurs for 1 year only, for how long would the different treatments
be effective; how much would the milfoil population of the year fol-
lowing treatment be reduced from pretreatment level? The EIS should
discuss these questions as part of the general project descrip-
tion. (13)

Response: The proposed treatments on Lakes Washington, Sammamish,
and Union will be maintenance level operations, with repeated treat-
ments necessary because of regrowth from the root stock and from
fragmentation. The program operations could increase or decrease,
depending on the extent of milfoil growth in any one treatment year.
The general assumption is that chemical treatment would have to be
done once a year and mechanical harvesting would have to be done
twice a year. Repeated treatments could put enough stress on the
plant population to eventually require fewer treatments. The program

described in this final EIS is for Fiscal Year (FY) 1980 (1 October
1979 through 30 September 1980) only. Beyond FY 1980, if milfoil
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growth declines, the program would taper off. If the problem
increases, the program could be expanded through the coordinated
efforts of local and state governments and the Corps of Engineers.
Accordingly, local governments, with the Department of Ecology, will
develop an annual statewide work plan for submittal to the Corps of
Engineers. The Corp. will prepare an annual letter report to be used
for submitting budgetary requests, and for requesting approval from
the Office of the Chief of Engineers for changes in the program. The
contract between the Corps of Engineers and Department of Ecology
would be awarded for a maximaum period of 12 months. If the option-
to-extend clause in the contract is exercised by the Corps, the
contract may be extended annually for a total duration not exceeding

3 years, after which a new contract will be necessary to continue the
program.I
Commnent% If the public awareness program is implemented, the public
isii~rbe informed of the hazards of unregulated herbicide use as
well as of the problems of milfoil itself. As Charles Chambers
points out (p. B-19), "...perhaps the greatest threat to fish and
wildlife from milfoil is the uncontrolled citizen use of herbi-
cides . "(13)

Res~onse: We agree that uncontrolled chemical treatment could cause
H serious problems. Nothing is presently included in our public

information program on this subject, but could be added if the
Washington State Department of Agriculture, who has the respon-
sibility for regulating herbicide use, detects the need.

Coumment: The impacts of chemical control (particularly of 2,4-D con-
trl3eetobfuteexlrd To date, is there any data on the

effects i~f 2,4-D on the juvenile stages of fish and other wildlife?
(Juveniles may be much more susceptible than adults.) What age dis-
tribution of test animals was used to generate the data in tables 1
and 2 (appendix A)? ( 13)

*Response: There is very little information available concerning the
* impacts of 2,4-D to juvenile stages of fish. The age distributions

of the test animals included in tables 1 and 2 of appendix A (nowF ~ tables 2 and 3 in appendix C) are unknown.
Co-,nent: A description should be made of local water supplies and
the i.-Tstance of any intake structures to the proposed management
areas. Possible effects upon intake quality and any ground-water

* recharge areas in the project lakes should be carefully
addressed. (14)

L Resgonse: Because of the statewide nature of our proposed program,
it is not possible to indicate all water supply intake structures.
Intakes will be identified by the contractor prior to any chemical
treatment, and monitoring will be accomplished and treatment restric-
tions implemented to insure the safety of water users. Because of
the nature of the proposed chemicals, we anticipate no problems
associated with ground-water recharge.
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Comnent: It has been our experience that aquatic vegetation can both
improve and degrade water quality. Water quality can be improved
from the uptake of nutrients by aquatic vegetation. According to the
EIS, the project lakes are affected by! sewage overflows, municipal
sanitary wastes, other point discharges, land managment practices,
and septic tank leachate from extensive shore property development.
It appears that the high nutrient concentrations from these pollution
sources are partly responsible for supporting the "lush populations
of aquatic vegetation," including milfoil. The water quality
benefits--such as providing a nutrient sink--of these aquatic plant
populations should be noted. In addition, the benefits of milfoil
and other aquatic plants in preventing shore erosion by providing a
wave buffer should be addressed. (14)

Response: The value of aquatic vegetation, including the removal of
nutrients from the water, is discussed in paragraph 1.03.2 of the
final EIS. The prevention of shore erosion has been added to that
paragraph.

Comment: The decomposition of large populations of milfoil or any
aquatic vegetation may also degrade water quality. The EIS indicates
that milfoil adversely affects dissolved oxygen concentrations,
reduces benthic invertebrates and possibly causes fish kills. Have
any fish kills ever been reported that were caused by milfoil, its
nighttime respiration, or its natural decomposition? According to
the EIS, the Fish and Wildlife Service has not been able to document
any adverse effects of milfoil on either fish or wildlife. Instead,
there is more concern with the threat that the control chemicals may
have upon fish and wildlife. Casoron treatments--though probably
uncontrolled--have already resulted in one reported fish kill in Lake
Washington. (14)

Response: No reports of fish kills in Washington State have been
attributed to the growth of milfoil at thip time, but the possibility
exists in warm, shallow water areas from depletion of dissolved oxy-
gen due to decomposition of milfoil. We are concerned with the
effects of uncontrolled milfoil treatment methods. The fish kill in
Lake Washington in 1978, which was initially attributed to an illegal
application of Casoron, was found to have been unrelated, resulting
instead from a fungal infection.

Comnent: The effects that powerboats have had in fragmenting and
spreading milfoil should also be discussed. (14)

Response: A discussion of this *aspect is included in paragraph
TT=.0.of the final EIS.

Comment: We believe the EIS should discuss the extent to which mil-
L foil infestation has increased mosquito populations in the project
areas. Furthermore, the significance of the problems associated with
mosquito breeding in the lush stands of aquatic vegetation should be
addressed. Considering the percentage of the infested lake areas to
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be treated, any benefit from the reduction of potential mosquito
breeding areas should be placed into proper perspective. (14)

Response: Public input has indicated an increase in mosquito popu-
lationssince the establishment of large milfoil populations in the
Seattle area. This increase has not been quantified and, so far, no
outbreaks of mosquito-borne diseases have been reported. The
program-related reduction of mosquito breeding area would be pro-
portional to the petcentage of the infested area treated and the
effectiveness of the treatment method. Paragraph 4.08.1 has been
expanded to discuss this potential beneficial impact of the manage-
ment program.

Comment: We have reviewed your draft environmental impact statement
and ind there are no historic/archaeological properties on the State
or National Register of Historic Places, or the Washington State
Inventory of Historic Places, that will be impacted by the project.

In the event that activities are proposed which may affect known or
unknown archaeological resources, please notify the Office of Archae-
ology and Historic Preservation in Olympia. (16)

Response: Your review is appreciated. Your office will be notified
should it be found that the activities proposed affect known or
unknown archaeological resources.

Comnent: Any comparison of costs between alternative control methods
shoudbe done on an annual basis. For example, if chemical treat-
ment is necessary each year and bottom shading is effective for
several years, or a portion of its costs counts toward more than 1
year, then this must be taken into account in the cost comparisons.
Further, because 2,4-D is reported to also kill roots, a study should
be initiated to determine if such treatment extends the control period
and eliminates the necessity of annual or semiannual harvesting. A
determination of this type could alter the cost/benefit analysis if
calculated on an annual basis. (18)

Response: The effectiveness of the various treatment methods would be
s aedas part of our program evaluation. Root bill and selectivity
of the chemicals and the need for retreatment for all alternatives

would be evaluated. The program covers only one year so the capital
cost of bottom screens must be included in the first year cost per
acre (bottom screening is no longer available on a rental basis in
the Seattle area). It is noted in paragraph 1.04.6 of the final EIS
that the costs for bottom screening beyond the first year would be
based on maintenance only for the remaining life of the screen.

Comnent: We suggest that the Corps of Engineers consider adding a
patrol in the Lake Washington system to pick up the large masses of
free floating milfoil which clutter the docks and moorages. We
believe that such a patrol, with an adequate pickup vessel, should
help reduce the rate of infestation. (18)

140



Respnee: Because of the large num~ber of fragments in the Lake Wash-
ington system, removal of the larger floating mats would not signifi-
cantly affect the rate of infestation.

Coment: Section 3.04 mentions that the proposal is in compliance
with local land-use policies. The Final EIS should substantiate this
statement with regard to agreements with local agencies concerning
their land-use policies. It would seem difficult to determine any
compliance with some land-use policies when the areas and methods for
treatment have not yet been finalized. (18)

Re ne Because of the necessity of local government approval and,

many cases, local cost sharing, compliance with local land-use
policies would be required prior to program implementation. Permits
may be necessary and would be obtained as required. The last sentence

- 4 in paragraph 3.04 has been deleted in the final EIS.

Coiment: Page B-10 of the appendixes mentions the use of copper sul-
fate,-but the draft EIS does not include it in the chemical control
methods. The final EIS should explain why copper sulfate was not
included in the methods for chemical control. (18)

Response: The copper sulfate herbicides are not labeled for use in
milfoil control. They were included by the State Departmet.t of

K Agriculture on the total list of herbicides approved for use in
Washington waters.

Comment: The DEIS refers to two existing milfoil treatment programs
inWashington; Lake Washin~gton (Ref. Para. 3.05.2); Osoyoos Lake

(Ref. Para. 2.03.7.2). The success and impact of these programs
should be described more fully in the final EIS. (20)

Response: The treatment program discussed in paragraph 3.05.2 has
been updated in the final EIS. The discussion of the treatment
mentioned briefly in paragraph 2.03.7.2 has been updated in para-
graph 3.05.2 of the final EIS. The evaluation of these treatments
has not been completed at this time.

Comment: We suggest the final EIS contain more detail about program
adinTiistration, to allow the reader a greater understanding of how
areas will be selected for treatment. The information on page 15
could be expanded to indicate who determines whether an area meets
the listed criteria, how areas are prioritized for treatment, and
whether the state can assumne funding for high priority areas not
funded locally. We believe a truly comprehensive statewide program
requires the state to take a strong management role rather than
simply repnigto local requests. This is especially important
for the prevention program. (20)

Response: Paragraph 1.12 of the final EIS explains the priorities of
the management program. Paragraph 1.13 of the final EIS includes

more detail about program administration. .
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Conment: We suggest the third criterion on ,,age 15, dealing with
envirovmental impact, be made more specific. Envirornmentally sen-
sittive locations, as identified for example by the State Departments

()f Fish oT Came, should probably not be treated. We also suggest
aading a criterion that treatment in the proposed area is expected to
be effective. (20)

ResTponse: Because of the wide range of possible environmental con-
ditions, the criterion concerning impacts must be general in nature.
Specific concerns of the State Departments of Fish and Game have been
addressed. All treatment methods proposed are known to be effective
against milfoil. Our program evaluation will establish comparative
effectiveness of the alternative control methods.

Comment: The statement on page 6 (003.4) concerning adverse impacts
of watermilfoil on waterfowl is not consistent with information on
page B-19 from the U.S. Fish and Wildlife Service referring to Brit-
ish C(lumbia studies. (20)

Response: The impact of milfoil upon waterfowl is subject to debate.
As stated in paragraph 1.03.4 of the final EIS, milfoil growth does
result in, a decrease of traditional waterfowl food sources. Stevenson

and Confer (1978) reported that some species were able to adapt to a
decrease a food sources, while others left the area.

Comment: On page 31, there is a general description of the "Preven-
tion Program," but there is no indication as to the extent of state
or local involvement expected by the Corps in "Aerial Surveillance
and Regulatory Inspections." What is meant by "Regulatory Inspec-
tion.'" and who (state, local, or USCE) is expected to perform them?
A description of the procedures involved in developing a cost-sharing
aquatic plant management program with the Corps, along with a PERT
diagram of all sigaificant activities and the responsible agency,
would be especially helpful. (21)

Response: Every year, the Corps of Enginef- akes aerial photo-
g-aphs of the state's navigable waters as part of the permit regula-
tory program. These aerial flights are completely separate from the
aerial surveillance proposed for the Aquatic Plant Management Pro-
gram, but could be done at the same time to minimize expenses. The
Corps could do the flights, but the cost would be subject to matching
funds from the state. A cooperative agreement between the Corps and
the State Department of Ecology would establish the cost-share pro-
gram. Further, the Department of Ecology has the option of either
doing the work themselves or having local government do it through
established agreements.

Comment: The first two species of aquatic plants mentioned under
paragraph 2.02.7.1 on page 40 should be capitalized since they recog-
nize the name of the person who originally keyeA the plant (i.e.,
Potomogeton Berchtoldii. and P. Richardsonii). (21)
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epose: According to the International Code of Botanical Nomen-
clature (Article 73F), published in 1961, in the interest of stan-
dardixation, species named after people should not be capitalized.

Coanent: On page 68, under "No Action," statements such as "Obstruc-
tion to navigation and recreational use would progressively increase

Use of terms such as "would possibly" may be more appro-
priate since the impact of no action is not all that certain. There
havw been cases where milfoil infestations have actually decreased
when left alone. (21)

Response; Agreed; paragraph 6.02.1.3 has been revised in the final
HIS.

Comment: Or. cage 14, under paragraph 1.04.10, it states that "Each
barrier is only 80 to 90 percent effective in stopping milfoil frag-
ments been " The effectiveness of a mechanical barrier has never
really been determined; therefore, it would be more technically accu-
rate to simply say that "A barrier is not 100 percent effective in
capturing all milfoil fragments." (21)

Response: Fragment barriers have been used for several years in
British Columbia. The estimate of effectiveness comes from their
Ministry of the Environment and is the best information available at
this time. Evaluation of the barrier structure was done by our
Waterways Experiment Station but their report is not yet complete.

Comment: What is meant by the application of minimun levels for
chemical control? We would also appreciate learning the concentra-
tion of 2,4-D BEE throughout the water column over time, (23)

Response: The minimum levels for chemical control are the lowest
concentrations of the herbicide required to effect control. Table 1
of appendix C of the final EIS gives some information on 2,4-D con-
centrations and their persistence in the water.

Comnent: The Corps of Engineers is to be commended on the excellent
figures in the text denoting milfoil infestation and proposed treat-
ment areas. We note, however, there are no figures for Seward,
Madrona, and Pritchard Parks. For your convenience we are enclosing
charts depicting known sockeye salmon beach spawning areas where no
control measures should be undertaken between 1 November and 15 June
of the following year to protect incubating eggs and fry. (23)

Response: Since specific treatment areas have not been proposed for
Seward, Madrona, or Pritchard Island Parks, figures were not
included. The location of these parks is shown on figure 4. The
sockeye salmon spawning areas have been added to our figures. We
appreciate your inuit.

Comment: The Department of Fisheries has no concern for proposed
treatment in Osoyoos Lake on the Okanogan River during the months of
July and August and have issued Hydraulic Project Approvals jointly
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with the Department of Game for milfoil barriers at the outlet of the
lake. (23)

Response: Noted.

Comnent: We suggest expanding the Fish and Wildlife paragraph (202.3)
specify timing by species as supplied throughout this letter. (23)

Response: Restrictions due to salmon presence have been noted.
T restrictions will be site specific and will be coordinated
with the appropriate agencies. This is noted in paragraph 1.06 and
1.08.2 of the final HIS.

Coent: Hydraulic Project Approvals from the Departments of Fisher-
ies and Game will be required for installation of barriers and
screens. (23)

Response: Noted.

Comment: Wc appreciate having our letters on this topic dated
29 July 1977, 1 Nay 1978, and 6 July 1978 included in appendix B.
Our letter to the Department of Ecology dated 24 April 1979 should
also be included. (23)

Response: Your letter of 24 April 1979 has been included in appendix
D of the final EIS.

Comment: We suggest including the following publications which have

been used for our review and recomnendations:

Folmar, L. C. 1977. Acrolein, dalapon, dichlubenil, diquat, and
endothal: bibliography of toxicity to aquatic organisms.
Technical Papers of the U.S. Fish and Wildlife Service.
No. 88. 15pp.

Lorz, H. W., S. Glen, R. H. Williams, C. M. Kunkel, L. A. Norris,
and B. R. Loper, 1979. Effects of selected herbicides on
smolting of coho salmon. Environmental Protection Agency,
Corvallis Environmental Res. Lab. (In Press).

Meehan, W. R., L. R. Norris, and H. S. Sears. 1974. Toxicity of
various formulations of 2,4-D to salmonids in southeast Alaska,
J. Fish. Res. Board Cru. 31:480-485.

Schulta, D. P. and P. D. Harman. 1974. A review of the litera-
ture on the use of 2,4-7) in fisheries. Bureau of Sport Fish
eries and Wildlife, Report No. PB-235-457. Available through
N.R.I.S. (23)

Response: These publications were reviewed during our study. Those
that were referenced in the final EIS have been included in the
bibliography.
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Coent: Areas cl.ose to the mouth of the Siimasmh River should
receive particular attention as to choice of treatmeat and timing.
Downstream migration of salmon should be complete by about aid-July,
but adults begin concentrating in the area about tý.e first of August.

High sumer temperatures in the Smmamish River cause a migration
block to salmon, annually until fall rains begin. (23)

Response: The mouth of the Smnamish River is not proposed for
treatment, but the salmon-use areas have been indicated on figure 6
of the final EIS.

Coment: Portage Bay in the ship canal is the only area proposed for
treatment int Lake Union. Use of herbicides could be very hazardous
because the proposed area is probably directly in the fish migration
route rather than adjacent to the migration route like in Union Bay.
Use of mechanical harvesting or screens may be the unly safe tech-
nique at this site. The Corps of Engineers should also contact the
University of Washington's fish hatchery for location of the water
intake structure(s). (23)

Res onse: The salmon migration route has beea indicated on fig-
Any proposed treatment of this area will be coordinated with

the University's Department of Fisheries.

Ccmnent: We suggest reconsidering of sand and gravel blankets in
certain areas because no impact to salmon should occur unless located
"on a spawning beach. (23)
Response: If areas are identified in which sand and gravel blankets

are better alternatives than the methods we have proposed, they could
be added to the management program in future years.

Conent: Have marinas, bulkheads, and breakwaters encouraged the
growth of milfoil by restricting flushing? Could hydraulic improve-
ments to allow greater flushing help control growth in these heavily
used areas? (24)

Responsez Milfoil is a vary competitive species which can do well in
a wide range of environmental conditions. Increased flushing would
probably not control its growth and in itself could have significant
environmental impacts.

Comment: Is there any possibility that milfoil control could
actually encourage infestation by maintaining conditions that allow
for explosive growth and eliminating natural limiting factors? If
all vegetation is removed from an area, would this allow recoloniza-
tion of the milfoil? (24)

Response: Within Washington, milfoil is an exotic species and does
not respond to natural limiting factors in a way that enables it to
coexist with native plant species. Instead, left uncontrolled,
milfoil tends to grow to its maximum density, outcompeting most
native species. Control with 2,4-D, which is selective for milfoil,
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should promote the growth of native species. Other controls which
are not selective, such as mechanical harvesting, endothall, diquat,
dnd dichlobenil, may result in a competitive advantage for milfoil
when the area treated grows back.

Conuent: Is there any correlation between milfoil and encephalitis
outreks? It seems unlikely that milfoil would increase mosquito-

Sborne diseases (page 58). (24)

Resnuse: Public input ha3 indicated that the number of mosquitos in
the Seattle area has increased since milfoil has infested the area
lakes. 1, correlation has yet been made between milfoil and
encephalitis.

Cohmient: We are concerned with the impact of large amounts of
dis~soved oxygen being "taken out of the water by the biological
decomposition of dead milfoil." This can be critical, since the pre-
ferred time for chemO.cal treatment is s--er, a time when dissolved
oxygen is reduceA as a result of elevated water temperature. (24)

Response: The preferred time for chemical treatment is early in the
growing season when the biomass and, therefore, the biological oxygen
demand would be low. The strip treatments should provide adequate
water exchange to prevent any serious oxygen depletion at any time
during the year.

Coment: The Okanogan River and Lake Osoyoos are both important for
fish and wildlife production ab well as a source of irrigation water
(page 44). Does this system hold potential for serious milfoil

4• infestation? It would seem that hydraulic factors involved in the
river and reservoir would prevent massive milfoil growth. Stream-
flow, fluctuating water levels, and low reservoir productivity should
limit milfoil. (24)

Response: Our Waterways Experiment Station estimated a potential of
&, 130iars cf milfoil in Osoyoos Lake and 440 acres in the Okanogan

River. The main reason that these areas are critical is that they
have dire'ýt flow into the Columbia River which is estimated to have a
potxntial of about 110,000 acres of milfoil. Streamflow and fluctu-
Atin4 water levels have not been found to prevent milfoil growth in
the Okanogan River and lake chain.

,otaent: Wouuld you explaiLn what type of barrier vould be conscructed
4 Ifn Okanogan River to prevent the spread of milfoil (page 30)? Would

it interfere wiuh fish migraLion? (24)

Response: Fragment barriers ha-we been in place it the Okanogan River
"at Orov-lie for 2 years. The first barrier was installed and oper-
ated by the Department of Ecology and Okanogen County. Another bar-
rier was installed In its place last year under the Corps' research
program. It is a screen with buoys attached to piles on the shore.
It excends to a depth of 3 to 4 feet, which allows fish passage
beneath it.
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Comment: We have reviewed the above EIS and find that one environ-

mental element, phytoplankton, has not been addressed. Even though
the proposed control program in aimed primarily as a maintenance
function, in lieu of total eradication, we would like to see a dis-
cussion of the possible effects of chemical control on phytoplankron
and related food chains. This should be addressed in paragraphs
2.02.7 and 4.04.5. (25)

Response: The final EIS has been expanded to include a discussion on
phytoplankton and related food chains in paragraph 4.06 and in
appendix A. The literature reports no significant impact to phyto-
plankton, zooplanton, and benthic organims frma the application of
2,4-D at concentrations proposed in the treatment program. Further,
the concentration at treatment remains in the water column for a
relatively short period of time and 2,4-D does not magnify through
the food chain.

Comment: What happens to the milfoil remains after tht plants have
F --killed by chemical treatment. Will plant remains wash ashore
and cause odor and fouling problems? (25)

Response: Milfoil killed by chemical treatment would sink to the
bottom sand decompose. The main effects would be the release of
nutrients into the water and the buildup of organic material in the
sediments. Milfoil controlled through mechanical harvesting will be
collected and removed from the treatment site and disposed of in a
manner acceptable to the state and local governments. Milfoil which
washes ashore does cause esthetic problems, but is made up of plant
material which has been fragmented by boats, wave action, or natural
abscission.

Coment: One possible cause of the extraordinary growth of the ail-
foil in the mentioned lakes and waterways is the continuous supply of
rich nutrients that originates nearby, upstream, or up the water
table.

In the case of lakes whose shores are populated, the following simple
process occurs:

I. Fertilizer is spread upon a lawn or other plant life. It is
watered in with copious amounts of water.

II. The water enters the water table and migrates downslope into the
lake. This water can upwell as much as 50 feet or more from shore.

III. The highly nutrient water flows past the plants and they, in
turn, grow profusely.

The same process occurs in rivers and lakes which are supplied by
seepage from commercial agricultural fertilization. No amount of
herbicide application, mowing, or putting down of netting will con-
trol aquatic plants as long as these endless supplies of nutrients

are available. If care is exercised in the application of both
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domestic and commercial fertilizers, we will solve the probsm of
excss quaic rowh ihotresortl~ng to dras "c tneasures'. (28)

Repne Nutrient it~fiow to the lakce from domestic and commericalIferl~tilizers no doubt COutributeesto the growth of zilfoil es well as
other aquatic plants and algae. PMilfoiI, however, seems to 'be able
to accomplish very dense growth at low nutrient concentrations to the
extent that nutrient inflow frown nftural sources wichin the lake, as
well as from the vatershed as a whole, may be enotgh to support dense
milfoil populations.

KComment: Th~e possibility that humaus could ingeit some of the herbi-
cides-Irnto their syt~evaabserption through C~ie skin, through the
mucous memb.ranes, or ditect!.y into the several orifices of their
bodies, was iot mentioned and obviouily has tict been .3xplored.' (28)

!,6sp~ne: Pa*ragraph 4.08 has been rexised in the fnlESt

inludepossible human tiptake of herbicides from'treated water.

Comenr: lite finial EIS must develop, the quest~ion of natural ctvcics
L.of ailuatic plwita. In some' parts of the U.S., Canada %01d locally,*

k~urasian watermilfq! appears, to be i~r.£ flLturail decliae Netro
literature; DEIS page 6., paagap . We reqrt-'a. that this matter

¶be researched and- ncluded ir~ th-- final LIS. (29)

'The Corp' s EIS projects the- "potential" spread o~f -milf oil' ia Wash-ug-
ton State (page' 11) and suggests i'n the pullic 'brochure that th~s
spread would impact rct only recreation bot irrigal:iou. and 'fet-etriti
ge ,neration. The WEC., would like, to caution L.he Cortps to emphasize in~
the final E1.0 that both. the spread of the plant anA !Ls adverse

impacts ~ ' at ~i i!es. They have not ye.t arnd x...y -never
3ceuu. 0o hkehtion-i mad ~ine the SIS of the natu~ral growth and
decnline cy-cles .of mllf oil. WIhile Ches~apeake' Bay is mention, ed
*(page 2) as an arta of~ Lerioaus -ilfoi5. manifestation in the 1960's,
no mention is made of the fict- that the bay, ia prisently experiencing
a i~atural diebac'& of the plAint. This natural rtduction in growth is
also occuring in the Wisconsin Lake region and does not appear to be
attributable to the mechanic~al cc~ntrois used in~ that ace&. The
ceusas of- tt~tse decliLA3~ are little known, bnit rche pottern of explo-
sive grouth foillowed by declinuing abundance seems t"*pi cal. Consider-
ation. and study of these natural growth cycles should be made before
commitment to a potentially environmentally damaging control orogram
is undertaken. (32)

Response: The history of milfoil growth in the Seattle area in the
past 4years hat been I heavy year followed by 2 light years and
another heavy year, suggesting that this area provides a m~arginal
habitat. The milfoil density will vary from year to year depending
on climatic conditions. Eventually, milfoil may be absorbed into the
aquatic ecoeystem; however, we have no reason to believe that milfoil
is in a general decline at this time. Although some areas of the

country showed a major decline in the population after several years



or more, with no indication of decline. The time period required for
this plant to reach a natural balance in this are& is tmkno-o. The
habitat in eastern Washington appears to be much more conducive to
milfoil growth than western Washington.

Comment: Would you please clarify the goals and purposes o* 0hhis
proposed program. At the public hearing, it was referred to as a
"test program." Please define that term. Also, please explain the
3-year time frame, and how during that time, and beyovd it, the COE
sees its role pertaining to program/policy decisions, administration
and funding. (29)

Response: The 3-year test program rentioned at the public meeting is
a research project being conducted by our Waterways Experiment Sta-
tion at Vicksburg, Mississippi. Their purpose is to test prevention
as an operational method of plant control. They will be testing dif-
ferent prevention methods, evaluating them for applicability to our
program, and providing us with test information. This test program
is funded 100 percent by the Corps of Engineers and is completely I
separate from the proposed cost-share ,rogrsm. The proposd cost-'
share program, which would make 70 percent Federal matching funds

available to the state for local sponsors for milfoil coLtrol, would
not have a time limit, but would be evaluated annually and change
according to the need. We wul" sporkins closely wito the local
sponsors and the state "umbrella" sponsor kWi)c) to establish progral
direction.

Comment: When the Tennessee Valley Authority increased herbicide

appTications for milfoil control, the milfoil increasee• (TVA publica-

tion, "Perspective," summer, 1976). What is the explanation for
this? It appears to refute the common misconreption that herbicides
eradicate (kill) milfoil in a single application. (29)
SResponse: We are not attempting to eradicate lfo.l w fromWashington

State. We have stated that any control measures on Lakes Washington,
Sammamish, and Union will be of a maintenance nature and require
periodic retreatment. TVA found 2,4-D very effective iii controllingSmilfoil in quiet water but less effective in ri~ving water. Their
control program reduced infestsd acreage significangly, but the iost
to maintain that level of control became prohibitlve. They changed
from a large chemical control effort to program of chaiel chreat-ne

ment in conjunction with water-level fluctuation.

Comment: Has 2,4-D, in fact, proven effective against milfoil? We
found no citation to substantiate either this assertion or that 2,4-D
is selective against milfoil. Could it be that 2,4-D kills native
aquatic vegetation, thereby creating a void which milfoil explodes to
fill? (29)

Response: As stated in appendix A of the dzaft SIS, the British
Columbia Ministry of the Environment hav dPuaented a 98 percent
reduction of milfoil in open water treetel with 20 rouad acid
equivalent of 2,4-D during its rapid growth period. Other data is
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available from the work done by TVA, other Corps Districts, and the
southern states which shows that 2,4-D is effective agatnst milfoil

and that milfoil is more sensitive to 2,4-D than most native plant

species. One of the program evaluatiou goals of the Aquatic Plant
Management Program is to establish effectiveness and selectivity of
2,4-D in Washington waters.

Comment: Also, we would like fov you to identify the term "manage-
ment' as used in "aquatic plant management program." For this draft

EIS, does "matagement" refer only to milfoil? (29)

Respense: The proposed Aquatic Plant Management Program includes
both ctntrol and prevention operations. It is termed a management
program becauseo it presents a comprehensive statewide proposal with
many different elements. At this time, milfoil is the only target

species.

Comment: Is there a contradicti,n of goals on eradication of
milfoil? On page 29 (1.06), the Prevertion Program states, "Total
eradication of milfoil colonies would be attempted in those areas
which directly threaten uninfested navigable waters." However, on
page 15, paragraph 4, eradizeatio, attempts have not been successful
elsewhere and would not be attempted in Washington State. (29)

Responae: There is no contradiction of our goals. The key on
page 15 of the draft EIS was the worditig "Efforts to eradicate firmly
established populaions of milfoil ... " The prevention program
would be desaing iTvFhmoall pioncer colonies of mAlfoil which have
not become firmly establiahed.

Coment: The DEIS does little or nothing to delineate the causes of
KI-=oi growtb in northwest waters. Without this informati7on,.y
control (treatmencT; am is likely to be cosmetic in nature,
necessitating perennial retreatments because the factors favoring
milfoil growth have not been changed. (30)

Response: The :ontrol efforts on Lakes Washington, Cammamish, and
Union will require periodic retreatments. The causes cf milfoil
growh in northwest waters are not definitively known; however,
milfoil ýeems to thrive at nutrient and light levels below those
required by most native plant species, and this has a competitive
advantase which tends to upset the natural balan'e of the aquatic
ecosystem.

Comment: The DEIS expresses concern that if wilfoil is not con-
trol-Nd now, it will "infest" ever greAter areas of freshwater in
Washington state. As stated above, we question whether Vailfoil
g-.'owth is cxpanding. Moreover, we do not understand how treating
very limited areas along private docks end marinas, leaving the vast
majority of the zia.foi,. acreage untreated is going to stop the gro'wth
you project? If rhese treatments are not intended to stop that
growth, what is the pt'rpose of this "management programl'? (30)
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Response: The objective of the control program, which proposes work
on Lakes Washington, Sammamish, and Union, is to reduce obstructions
caused by milfoil in high-use recreation areas. The purpose of the
prevention program, which is statewide, is to prevent the spread of
milfoil to uninfested waters by fragmentation and direct flow, or by
the transport of fragments by recreational boaters.

Comment: One of the items of concern to the Corps is the impact of
the program on community cohesion (page 60). We object to the
implication that any aquatic plant control program "is sure to cause
increased friction" between environmentalists and property owners.
Must we infer from this statement that no environmentally sound
control program is possible? It is clear even from the preliminary
report of the Corps that an environmentally sound/economically feasi-
ble program is possible. A mechanical harvest program coupled with
sc.:eening in shallow beach and dock areas would provide an effective
solution not only to the aesthetic/recreational needs of the lakeside
property owners but to aesthetic/environmental needs of conservation-
ists and the community at large. This option must be given adequate
attention in the final EIS. (32)

Response: Even before the Corps of Engineers became involved in the
aquatic plant study, opposing views existed concerning approaches to
milfoil control. We have not witnessed the development of any con-
census. Generally, one group wants immediate chemical control and
maintains that mechanical treatment is a waste of taxpayers' money,
and one group maintains that chemical treatment is totally unaccept-
able. Our program includes both approaches, thus giving the local
governments the option to select the one most acceptable to their
specific situations.

Comnent: The Grant County Chapter of the W.E.C. would like to know
where Grant County waters, including Billy Clapp Lake, Banks Lake,
and the Evergreen Reservoir, stand in your program, in recognition of
their inclusion in the di ft EIS as infested areas. (33)

SResponse: Because Billy Clapp Lake, Banks Lake, and the Evergreen
Reservoir are part of authorized Federal projects (Bureau of Reclama-
tion), they cannot be included in this program. Grant County waters
that would be included are the Columbia River reservoirs where sur-
veillance and possible spot treatments would be undertaken.

Co ment: While mechanical harvesting of the milfoil also has prob-
lems, we do believe the Corps should thoroughly analyze the different
types of devices and methods available to harvest milfoil. For
example, mention should be made of the Maggs milfoil-cutting machine
being developed in Richmond, British Columbia, and already success-
fully tested in Lake Okanogan in July of this year. This plow
cleared 600 square yards of dense milfoil, including root nodules, in
a one-hour test run. According to Mel Maxnuk of the British Columbia
Water Investigat'ion Branch in Vernon, inspection near the end of
August showed the area plowed by the machine had remained clear of

growth. Reference: Wenatchee World, Aug. 27, 1979. (33)

151



:l

Response: We have worked closely with the Canadian Government and
have drawn upon their experience for much of our information about
treatment methods. Our program considered alternatives that are com-
mercially available. According to the British Columbia Ministry of
the Environment, the Magg's harvester is still considered experimen-
tal and has not yet received adequate testing. In future years,
should this or any other effective treatment method become avail-
able, such could he incorporated into the program and discussed in i
the annual program supplements.

Comment: The Columbia River environment is not even discussed in the
draft EIS yet five reaches of the Columbia are part of the Eurasian
watermilfoil prevention program and according to the Aquatic Plant
Management Program Public Brochure, August 1979 (but not the draft
EIS) eradication of Eurasian watermilfoil colonies in the Columbia
River Reservoirs will be attempted using applications of 2,4-D, the
suction dredge, rotovation, or hand pulling. 40 CFR 1502.15 states
that the EIS shall succinctly describe the environment of the areas
to be affected by the alternatives under consideration. The Corps of
Engineers has not done this with respect to the Columbia River and,
in fact, only one sentence appears in the draft EIS which indicates
ttat five reaches of the Columbia are indeed part of the prevention

program (Page 30, Sec. 1.06.4). Considering the importance of the
Columbia River to the Pacific Northwest the environment of the Colum-
bia should be examined and the impact of the proposed prevention
program as it affects the Columbia should be discussed. (35)

Response: To date, milfcdl has not been identified in any section of
the Columbia River. The only operations presently scheduled for the
Columbia under the Aquatic Plant Management Program are aerial and
ground surveillance. Spot treatments, which would not constitute a
major Federal action, may become necessary if, in the future, milfoil
is discovered in the Columbia River. It is, however, not possible at
this time to know when or where milfoil may appear and, therefore,
site--specific information is unavailable.

Co'mment: The relationship between the local sponsors, the Department
of Ecology (DOE) and the Corps of Engineers is not clear to us, par-
ticularly since we have learned that there are as of yet no local
sponsors for the 1980 program. The Corps of Engineers has stated on
several occasions that local sponsors would submit treatment pro-
posals to DOE for inclusion into a state program and this program
would then be submitted to the Corps of Engineers for approval (page
15, Sec. 1.05). Since the Corps has a 1980 proposal it is apparent
that part of the program has been conducted in a manner contrary to
that described by the Corps of Engineers. What are the esponsi-
bilities and obligations of the local sponsors, DOE, and the Corps of
Engineers? Who assumes liability for the program? Who makes the
decision about which treatment method to use in a specific area?
What criteria will be used to determine which treatment methods will
be used in each specific area? (35)
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Response: In August of 1977, WDE requested the Corps to establish a
milfoil prevention and control program for Washington State. They
stated "The importance of acting quickly in a milfoil prevention andL ~control program has been discussed, and we would reconmmend that
action be taken to expedite the review process so that the prevention
and control program can begin." They agreed to act as the statewide
sponsor for local milfoil control programs and to actively seek local
sponnors to contribute 30 percent matching funds.

Because of WDE's request for immediate action, the local governments
reluctance to make treatment proposals before the completion of theI
METRO study, and the need for specific treatment locations to estab-
lish the cost-share program, we identified the areas experiencing the
most significant recreational obstructions on Lakes Washington,
Union, and Saimmamish and analyzed them for possible impacts which
would occur from the treatment of milfoil. A local sponsor, either
the state or a local government, must agree to supply matching funds
before any of the identified areas are treated. Areas not identified
in our treatment proposal can be proposed for treatment in 1981 and
could be included in our annual program supplement. The responsibil-

ities of the local sponsor, be it state or local government, as
stated in the authorizing legislation, are as followst

o Hold and save the United States free from claims that may
occur from prevention and control operations.

o Provide 30 percent of the cost of prevention and control oper-
ations.

The Department of Ecology will be responsible for coordination with
local sponsors, insuring compliance of proposals with established
program criteria, cooperating with the Corps for program evaluation
and monitoring of chemical treatment, and general oversight of the
statewide program.

The Corps will prepare an annual program supplement outlining the
ensuing year's work, annually evaluate the state-of-the-art for
prevention and control by reviewing available literature and monitor-
ing ongoing research, establish a program evaluation plan for effec-
tiveness and cost, and provide general administration of the entire
program.

The responsibility for the actual treatment would be with the local
sponsor. The local sponsor would also designate treatment ar(!as and
treatment methods to be used, and develop a public awareness plan.

The criteria for selecting a treatment method would be up to the
local sponsor so long as the proposal is within the framework estab-
lished by the EIS. Onsite conditions including, but not limited to,
salmonid use, water currents, degree of public use, public concern,
and proximity to water intakes will be considered in treatment method
selection.

153



.__-

Comment: Section 1.03.1. This section gives the distribution of

Eurasian watecmilfoil in Washington State -Lad cites Figures 2 and 3.
Figure 3, the map of Central Washington, contains some inaccuracies
in its depiction of the Bureau of Reclamation's Columbia Basin Pro-
ject main irrigation channels. The Project is preparing a map showing
the correct location of waterways and infestations. It will be sent
directly to the Corps of Engineers, Seattle. In addition, two small
infestation sites in the Project area are not shown; these will be
added. The following information is given in case additional expla-
nation regarding the Project infestation is desired in the state-
ment. At the present time Eurasian watermilfoil hae been identified
at seven separate sites on the Columbia Lasin Project. The largest
of these in Banks Lake. The others are: Billy Clapp Lake, Win-
chester Wasteway, Stan Coffin Lake, Evergreen Reservoir, Scooteney

6
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Wasteway, and Scooteney Reservoir. Of these latter six oites, only
Stan Coffin Lake and Evergreen Reservoir have well established
infestations. The others have been limited to minor or transient
infestations by winter season water level drawdowns which have had
adverse effects on the plants. For example, even though a few water-
milfoil plants were found in Billy Clapp Lake and Scooteney Reservoir
in 1978, none were found during examinations in June and August 1979.
The Columbia Basin Project has operated a survey program since 1977
to maintain surveillance of known infestations and examine Project
waterways, ponds, and reservoirs for new infestations. Acrenge esti-
mates for each site can be furnished if desired. (36)

Response: Figure 3 has been revised to incorporate your latest input.

Comment: The statement should include information on typical ground-
water conditions relative to the interrelationship of the ground and
surface water regime so that the potential for ground-water recharge
from treatment areas can be evaluated. (36)

Response: We anticipate no change in ground-water recharge in the
treatmet t areas due to the proposed program.

Comment: There is a possibility for misunderstanding of the appli-
cability of the control program to the infestations on the Columbia
Basin Project. As stated above, Section 1.03.1 mentions that there
are infestations in eastern Washington. The reader is referred to
Figure 3 which is the map of Central Washington. The Bureau's infes-
tations are flagged on it.

Section 1.05 discusses the proposed treatment areas for 1980. Though
there is no discussion of plans for the Columbia Basin following the
specific plans for each area in western Washington, we believe the
causal reader may assume that the program will also be applied to the
Reclamation infestations. It is not until Section 3.01, Federal

Projects, page 46, that it is stated the prograam is not applicable to
water areas of projects of the Corps of Engineers ot other Federal
agencies. Later, in Section 6.02.1, within Alternative Scopes of
Treatment, page 68, item (4) also states that the subject Management
Program cannot be applied to the infestations under jurisdiction of
the Bureau of Reclamation. In order to avoid any misinterpretation,
we believe this distinction Lhould be explained earlier in the state-
ment. Section 1.05, Proposed Control Program. should be amended to
explain clearly that the Col.umbia Basin Project infestations are
excluded and will be handled by the Bureau of Reclamation within its
operation and mainteiance responsibilities. We attach a copy of a
newspaper article froma Wenatchee World dated July 24, 1979, which
illustrates this point. The third paragraph states that "the Corps
of Engineers also is proposing to attack colonies of the water plant
at five spots in the Columbia Basin:....." (36)

Response: Paragraphs 1.02 and 1.03.1 of the final EIS have been
expanded to state that e.cisting Federal project areas cannot be
included as part of the Corps' proposed Aquatic Plant ManagementProgram.

154

I - *•



Coment: Section 1.07.2 -Discussion of chemical control does not
Tin'u any-p-r-ovi3so~nfor removal of treated aquatic vegetation
decomposing in the water. Some treatment areas could have a greater
persistence time for detectable levels of herbicides than those
reports or some closed water systems (59 days) and sediments (37 to
161 days) following treatment (appendix A, page A-2). Removal of
decomposing vegetation, especially from treatment areas which also
may be subject to herbicide drift, should be considered. (36)

Re.ponse: Milfoil treated with herbicides falls to the bottom and
Teopss Although removal of the decomposing vegetation would
decrease adverse environmental impact., we are not aware of *ny

k available technique or equipment which would do the job. Chemical
control would be done early in 'Lfe growing sepason whenever possible
to prevent decomposition of large amounts of biomass.

Comment: The Seattle Discrict is to be commended for the flexibility
Tit ha shown in allowing local sponsors to choose from alternative
control techniques. We feel that this feature of the program's
design reflects a sensitive recognition of local needs and concerns.
It is also hoped that the Corps will recognize that local governments
need to have some flexibility in designing that portion of the con-
trol program which will comprise the local match. For example, we
believe that plant control undertaken at public expense on public
beaches and in non-navigable waters should be considered as eligible
activities for purposes of providing local match. We believe this
would facilitate the establishment of an areawide program. Such a
program may be the only manner in which this problem can be addressed

* in a comprehensive and equitable way in either navigable or non-
navigable waters. (38)

Response: The Seattle District, at this time, can participate in
fu'nding treatment of nonnavigable waters only if those waters provide
a direct threat to infest navigable waters. The King County lakes do
not threaten uninfested navigable waters.

Coment: The public Brochure of the Aquatic Plant Management Pro-
gram, published in August, states on page 15, that the non-Federal
sponsor must agree to hold and save the United States free from
claims that may occur from control operations. Although such a "hold
harmless" clause may be commonly included in grant agreements pre-
pared by the federal goverxment, it should be recognized that the use
of herbicides as a control operation produces a particular problem.
The conditions and restrictions concerning the herbicide label are

* Federal requirements and the license for herbicide application and
* control are State responsibilities. It therefore appears unfair to

ask or require the local government sponsor to assume liability for
actions and their implications which are clearly beyond their con-
trol. It is hoped that special consideration will be given to this
concern so that herbicides aren't eliminated as a potential control

V technique solely because of a legal technicality. (38)
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Response: The "hold harmless" clause is a requirement of Federal
cost-share contracts. The local sponsors have the option to use the
nonchemical treatment alternatives if they feel they cannot accept
the responsibility of chewical treatment.

Coment: Section 3.03.1, Page 46, recognizes that structural methods
of aquatic weed control. may require Substantial Development Permits
as defined by the Shoreline Management Act of 1971. The application
of herbicide for weed control also imposes restrictions upon public
use of treated areas. Therefore, King County and other jurisdictions
require substantial development permits for herbicide applica-
tion. (38)

Response: Section 3.03.1 has been revised in the final EIS to indi-
cate that some local governments are requiring substantial develop-
ment permits for herbicide application.

Comment: Portions of the technical discussion on herbicides appear
to need expanding and clarification, particularly with respect to
section 4.06.5.2 on page 57. The statement that endothall, casoron,
and diquat toxicity to fish is dependent upon chemical formulation
and the species of fish is not questioned. However, the statement
that "no fish kills due to toxicity of the chemical should result
from concentrations used to treat milfoil" is misleading. Elsewhere,
the statement is made that "dimethylamine salt of endothall is not
recommended for use against milfoil in Washington because of its high
toxicity cf fish" (page 65, section 6.01.6). In addition, fish kill
can result from concomitant stress and oxygen depletion in areas that
have been treated with herbicides. (38)

Response: The endothall formulation recommended for use in the
aquatic plant program is dipotassium salt (see paragraph 1.04.5.2 of
the final EIS). The dimethylamine salt formulation of endothall is
much more toxic to fish and, therefore, has not been recommended.

Although we expect no fish kills caused by oxygen depletion in
"treated waters, the possibility of such an impact is discussed in
paragraph 4.06.5.2 of the final EIS.

Comment: Your letter of 17 October 1979 made available to us a docu-
ment identified as "a draft copy of the aquatic plant management
program design memorandum for the State of Washington." The document
carries an October 1979 date and your letter indicates that it was
prepared after the public hearings of early September 1979. Your
letter also invites further comments on the draft environmental
impact statement (EIS) for the same program, if they can be provided
by 26 October 1979.

This letter constitutes our further comments. These comments are, of
necessity, very brief and cannot be considered to be more than par-
tially representative of some of our major concerns about the process
to date, the draft EIS, and the design memorandum. We note that the
design memorandum is approximately one inch thick. Regardless of
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content, it is inappropriate to provide citizens with a document of
such bulk and then allow them only slightly more than one week toI review it and submit comments about it in relation to another docu-
ment. In this case, since the material involves a project with
somewhat complex ramifications and appears to be part of the founda-
tion for statements made in the draft HIS, we feel that what has
occurred may very well be a fatal flaw in the normal public review
process for a draft HIS.

Comment number 21 in G.M. Zemanaky's letter of 10 August 1979
(commenting as a private citizen on the draft EIS) noted that the
"benefit/cost analysis" presented in the draft EIS was in fact an
unsupported assertion rather than an analysis. According to the
draft HIS the methodology and derivation (i.e., the entire technical
rationale) for the benefits and costs was "included in the Design
Memorandum." Obviously, it was not in the draft HIS even though such
information was critical to determination of the basis for and the
validity of telimited ifraonin tedraft HI.I epnet
Mr. Zemanaky's freedom of information request, James F. Walsh
(District Counsel for your office) sent an "un~staffed" and
"(un)approved" version of the design memorandum with an August 1979
date on the cover. Mr. Walsh's letter of 29 August 1979 was the
cover letter and the notation on the document itself was made on
31 August 1979. That document was sent to Alaska and, due to mail
delays, was not received until October 1979. We note that there are
significant differences between the August and October 1979 versions
of the design memorandum (precisely what all the differences are we

I cannot say since we have had insufficient time for review) and that
neither document was made available to the general public during the
announced public~ comment period for the draft HIS. As far as we
know, Mr. Zemansky was the only citizen who managed to obtain a copy
of the August 1979 design memorandum and in his case the document was
obtained after the close of the draft HIS public comment period
(i.e., in October 1979) and only as a result of a freedom of informa-
tion request. This despite the fact that other citizens and agencies
recognized the critical importance of the design memorandum with
regard to the draft HIS, had requested copies of it, and had been
promised copies of it. For example:

1. As stated in Rodney G. Proctor's comments on the draft HIS for
the Municipality of Metropolitan Seattle (METRO) of 3 August 1979-

"The DEIS frequently refers the reader to the Design Memorandum
for more detailed and specific data or explanations concerning
major elements of the proposed control program and its impacts.
The Design Memorandum is not included with the DEIS and it is our
understanding from discussions with COE staff that it will not be
available for public review prior to the end of the public review
period on the Draft HIS. However, review of the Design Memorandum
is necessary to more clearly understand such elements of the
program as the basis for the cost/benefit analysis, the process
proposed for selection of control methodologies, the criteria

157



proposed for selection of control areas ari the proposed system
f or prioritization and funding of site-specific control programs
in subsequent years."

2. As stated in Tom Eckman' s comments on the draft ITS for the
Cascade Chapter of the Sierra Club of 5 September 1979 -

"The coct/benefit analysis hardly deserves the name, it is so
lacking in substance. We are told that more data is contained in
the Design Memorandum, but this document was not available to the
public for review during this coment period. How are citizens
and elected officials to make competent choices when the i~nf or-
mation they need on which to base those choices is not available?"

3. As noteo by Wilma Anderson in her comments on the draft EIS
for the Seattle Audubon Society of 13 September 1979-

"We were promised a copy of the Design Memorandum; however, at

this writing it has not been received."

4. In his comments on the draft EIS of 14 September 1979 for the
Northwest Office of Friends of the Earth, Michael McPhail notes the
importance of the Design Memorandum, its unavailability to the

¶ public, the necessity of law that it be available to the public, and
requests "that a formal public coment period be established for the
Design Memorandum."

We do not consider that the present situation is responsive to that
request. We would like to know precisely what was the distribution
and the time frame of distribution of both the August and the October
1979 versions of the design memorandum to members of the public and
involved government agencies. (39)

* .~ On October 18th the Army Corps of Engineers' Design Memorandum was
hand delivered to me with your letter of request for further comments

-- I on the Draft Environmental Impact Statement. These comm~ents were
requested by October 26th.

There appear to be several changes from the DEIS to the DM;
especially on cost/benefit analysis.

At our meeting with you, Col. Moraski, Bob Rawson and Ron Bush on
October 12th, we were told that the DM was being revised considerably
("beefed up") over the DM referred to in the DEIS. Nevertheless, weF. have never seen the original (draft) DM. It was not available to us
during t-he DEIS coimment time although we reqi'~sted it verbally at the
public hcaring and in our cm ent letter because points of the DEIS
were vitally dependent on that DM.

Now the DM revision comes with a one week review time. The DM
revision is virtually a revised draft of the DEIS - or at least a
vreview, pandrt ofis. sueynot inetek ispiriteful inaequa.thee timpl isr
rviery viald pat ofit. srlnotne week ispiwoeful iNaequaThee time for
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inadequate time for us to evaluate this Design Memorandum; especially
to compare it to the DEIS, find the changes, .e-evaluate them and
comment in depth. We would suggest that the ertire Draft EIS be
'rewritten as one unit and resubmitted for piblic coewnt. (41)

SRespose: The August 1979 version of the Design Memorandum (DM) was
%.'t reli•ced for public r'eview with the exception of the copy sent to
Mr. Zemansky. The October 1979 version was sent to Friends of the
Earth, the Seattle Audubon Society, METRO, King County, and the
Washington Department of Ecology on I7 October !.979. The purpose of
providing the DM was to allow review of cur benefit/cost analysis.
The basic program, as presented in the draft EIS, has not changed
except for the addition of monitoring, program evaluation, and
treatment priorities. We believe that adequate time was given to
review those additions as they are presented in the DM provided for
your review.

Comment: Page 1-5 -(of the design memorandum) - Waterways Experiment
Station (WES) Large Scale Operations Management Test (LSOMT). As a
result of our request to Colonel Moraski on 12 October 1979 you sent
us a "w-rking draft" of the LSOMT "test plan" which was received on
17 October 1979. Although we have not had sufficient time to revievr : that document in depth yet, we note that the purpose of that three
year "study" which co- enced this suiner is "to evaluate the concept
of prevention as an operational technique for managing problem
aquatic macrophtes in the Seattle District." It is further stated
in that document that the WES has:

"discovered that not enough is known about aquatic macrophyte
establishment and spread to design an operational prevention
plan, nor are sufficient data available to confidently deter-
mine the magnitude of the potential Eurasian watermilfoil
problems in the navigable waters of the State of Washington."

In view of the abovs statement, it seems inLppropriate for youa
agency to even consider a "prevention" program at this time let &1one
include such a program under the coverage of a draft EIS for near-
term implementation. This problem is highlighted by other deficien-
cies in the draft EIS regarding the "prevention" program in the
Columbia River drainage. Mr. McPhai.l's letter for the Northwest
Office of Friends of the Earth on 6 September discusses this
situation. (39)

There is some confusion regarding the part of the Large Scale Opera-
tions Management Test (LSOMT) in the state milfoil management program
(1-5). If the purpcse and scope of LSOK is to obtain data to eval-
uate a concept, how can the local CorpF Le proposing to put these
conceptual methods into .. mmediate use before said evaluation? (41)

Response: The beginning of the quote from the LSOMT is "Tn prelimi-

nary analysis of the potent 4 al of usirv p:evention as a mcthod of
managing aquatic macrophytes, it was discovered..." One c! the first
tasks of the LSOMT was to survey Washington waters to determine the
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potential for milfoil growth. This survey was completed in October
1978. The results were utilized in the design of the first year
Aquatic Plant Management Program. We recognize that these results
are preliminary and as more information becomes available the designI of our program may change in future years. The working draft of
LSOMT, discussing aquatic plant problems in other parts of our
country, also states "In nearly all cases, the troublesome species
that now occupies large areas and requires frequent and costly treat-
ments, could have been prevented from reaching the problem level at

the pioneer colony was first observed." The emphasis of our proposed

prevention program is on early detection and spot treatment of pio-
neer colonies with control measures known to be effective. New
techniques or refinements developed by the research program would be
incorporated into the program. Mr. McPhail's comments concerning the

[ ~Columibia River previously were addressed.

Comment: Pages 4-20 through 4-22 (of the design memorandum)-
Chemical control impact assessment. The presentation is facile and
totally inadequate. No documentation to support various claims is
given. Problems such as toxicity to salmonids are downplayed with
qualifications that attempts will be made to "avoid high-use areas
during spawning, rearing, and migration." Besides problems in the
identification of such areas (limited by the rather imprecise state-

of-the-art of the biological sciences), such areas were not identified
in the draft EIS or the design memorandum (only general reference is
made to such areas and the presence of salmonids in various areas
proposed for treatment in the U.S. Fish and Wildlife Service letter
of 2 July 1979 urJ-"er George L. Capp's name and appended to the design
memorandum), there is the question of drift, which is also not dealt
with in those documents. Furthermore, various important aspects of
toxicity such as interference with smoltification are not discussed.
The absence of information is defended with the statement on page

* 4-22 that "Chronic toxicity should not be a problem." Data to posi-
tively support that statement are simply not presented (a general
failing of both the draft EIS and the design memorandum). (39)

We remind you of our concern about herbicide impact on wildlife -an

area not addressed in the DM. (41)

Response: The impact assessment included in "he design memorandum is
a summary. A detailed evaluation of the environmental impacts asso-
ciated with chemical treatment is contained in the final EIS,
Chapter 4. Information regarding chemical toxicity has been further
expanded in appendix C of the final EIS.

GCment: Appendix A (of the design memorandum) - "Detailed cost
estimates." First of all, the information on costs presented is
totally unsupported. What is the basis of the numbers given? No
references are listed, although it appears that enough of the assump-
tions are explicitly stated to determine how the calculation was made
once numbers were picked. What is the basis for stating that har-

K1  vester rental amounts to $480 per acre? Total harvesting costs in
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other part* of the couutry and Canada have been far less than that
amount which assumes tul cuttings and a per acre cost of $240 per
cut. Similarly, dispaual coaLs are unsubstantiated. Local admin-
istration, Washington Department of Ecology (DOE) and Corps manage-
ment costs total $310 per acre, or about double the high cost in
eastern Canada when contracted out to a profit making firm...just for
administration here? In the case of chemical treatment, there is an
unexplained and significant variation in local administration and DOE
costs. Local administration costs which were stated to be $40 per
acre for mechanical harvesting are $20 per acre for all of the chem-
ical methods while DOE costs of supervision vary from $155 to $205
per acre ($155 for the purported "low cost" 2,4-D granular BEE form-

ulation) for the various chemical methods as compared to $190 for
mechanical harvesting. Why? Does it really cost less for local
administration and DOE supervision of a 2,4-D BEE program than a
mechanical harvesting program? Corps management costs seem to stay
the same in all cases. Furthermore, we are skeptical of the acutal
costs cited for 2,4-D BEE applicetion per acre and in view of the
fact that chemical treatment efficiency (as demonstrated in Lake
Washington this simmer) may be so low as to require two treatments it
would probably be appropriate to specify that two treatments are
necessary in defining costs. There is as much a possibility that
only one harvesting and two chemical treatments might be required to
accomplish the job as the other way around which you have assumed.
On that basis, using your numbers with the assumption that two treat-
ments are necessary and that program administration costs at least
equal those with harvesting an estimate of $660 per acre is obtained
for 2,4-D BEE, your "low cost" method. With regard to fiberglass
bottom screening, we also question the basis of your numbers. In
particular, why is the cost of DOE supervision so high ($840 per
acre) and why wasn't the fact taken into consideration that the
bottom screens may last ten to fifteen years and that therefore their
costs must be amortized over that time frame to arrive at a compari-
tive annual cost? Using the low end of that scale and crudely divid-
ing the total by it and adjusting the DOE supervision and local
administration costs to those of mechanical harvesting a per acre
cost of $1,3nO per acre is calculated (the low end estimate yields a
high end cost estimate that might actually be substantially lower).
Although the Corps' proposed monitoring and evaluation program is not
discussed and therefore cannot be evaluated, it is reasonable that it
is much higher for chemical methods than for uon-chemical methods and
it may even be more lopsided than is shown given the Corps' bias.
Accepting the Corps' figures of $33,000 and $3,000 respectively
clargeable to chemical and non-chemical methods the per acre coal for
each in this 100 acre program is $330 and $30. Using the Corps'
"low" and "high" cost assumptions (i.e., 2,4-D BEE over 100 acres as

opposed to mechanical harvesting of 90 acres and bottom screening of
10 acres and using the Corps' evidently high mechanical L.arvesting
figure and our adjusted chemical figure) the comparison is as follows:
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Mechanical Harvesting/Bottom Screening $96,100
Chemical (2,4-D BEE) - $99,0000

Excess Cost of Chemical Over Won-Chemical - 8 2,900

In other words, it may very vell be that a well rvn program of mechan-
ical harvesting and bottoa screeniug would result in substantial sav-
ings of public monies in ccmparison to the lowest cost herbicide

alternative. (39)

According to the informatiotj contained in Appendix A, costs for each
treatment method are based upon the following: October 1979, price
levels, including contractor's cost; administrative costs of local
goverrment; DOE supervision and COE management. It is tempting to
compare the per acre cost estimates, but this is difficult to do for
a number of reasons: front end costs have not been amortized, nor
have annual costs been projected into the future; the local adminis-
tration costs are probably optimistic and too low; the DOE supervision
costs, however, seem unreasonably high for some control techniques;
and the monitoring and evaluation costs were not included.
It is unclear why the per-acre costs of DOE supervision vary so much

for each treatment method given, especially since local administra-
tion and COE management costs remain constant. We are particularly
interested in the basis used for the cost of DOE supervision for the
use of fiberglass bottom screen (i.e., $840/acre).

In addition, the distinction between DOE Supervision/COE Management
and Program Evaluation and Monitoring is unclear. Although separate
costs are given for each of these program elements, the program
aspects for each of these activities are not well defined. The local
sponsor(s) may want to be actively involved in the design and per-
formance of the work. (40)
We believe that the question of milfoil/aquatic plant control should

be based on alternatives that have least impact on the environment -

including the human environment. It is our assessment that the DM
concentrates on justifying herbicide use; especially 2,4-D. In our
opinion, the cost-benefit analysis epitomizes this point. For
example:

. The bottom line for 2,4-D does not include monitoring costs,
costs of providing alternate irrigation and/or drinking water sources
or the possibility of need for second applications.

0 The bottom screening cost includes the total price of the
item as a first-year cost. What is the second and subsequent years'
costs when these items are paid in full? Why aren't these purchase
costs amortized over the expected life of the screen? The bottom

K • line does not include the fact that the city of Seattle has already
purchased screens for several beaches. This would reduce the cost
figures in the EIS.
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L Thejmechanictl harvesting bottom line does not include the
potentialtor selling the harvested plant. When doubling the 2,4-D
lowest cctt figure -which might be realistic if 2 applications were
required due to adjusted *pplication time for fish - then the total
ie almost exactly equal ti the figure shows fo: mechanical harvesting.

021 What is the judtifca&toon for the difference in administra-

tive costs for chemical and other methods? Why would the local1' ads•nistrative costs for ecchazicUi harvesting be exactly double the• ~cost for any .others?

a To it renlistia to bave a $900/acre bottom screening contin-
gency vhen mi.,chanical harvesting has $50/acre contingency and the
herbicides vary from $35 (2,4-D) to $165/acre? What is the basis for
these figures?1 If the Corps is the co-funding agency, the Department of
Ecology is the umbrella agency and the local agency does the adminis-
tering, and if the monitoring and evaluation figures are separate

(A-4), then what explains that the local and Corps costs remain the
same for all methods while the Department of Ecology varies from
$155/acre (2,4-D) to $840/acre for bottom screening? (41)

Response: The costs presented in appendix A are based on October 1979
price levels for the Seattle area. The cost of the mechanical har-
vesting is based on the rental rate, quoted by the owner for the only
known harvester available in the Seattle area. Because of the number
of variables, the disposal costs can only be estimated.

The state and Federal administration costs assume cne full man-year
effort for WDE and the Corps. The time for each agency would be
split between the control portion of the program and the prevention
portion. The time spent on the control portion would be charged to

* only 100 acres. If the number of acres treated increases, the admin-
istration cost per acre would decrease.

The amount of WDE administrative cost varies for the different con-
trol methods because it includes 7 percent of the monies passed
through to the local governments. The local administration cost is
only an estimate. The estimate for mechanical harvesting is twice
that for the other methods because of the need for two treatments per
year.

The assumptions of the number of treatments required per year is
based on performance of these control methods in other aquatic plant
c('ntrol programs but would be subject to review during our program
evaluation.

The capital cost of fiberglass bottom screens was not amortized
because our proposed program covers only fiscal year 1980 and all
costs must be paid in that year. Since the bottom screening is no
longer available as rental in the Seattle area, the entire capital
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cost, installation, and maintenance was included in the cost per
acre. It is noted in paragraph 1.04.6 of the final EIS that the
coats for years beyond 1980 would be based only on maintenance for
the remaining life of the screen.

The costs for monitoring and evaluation of the program have been
added into the cost per acre of the various control methods (refer to
chapter 1 and appendix A of the final EIS). The contingencies were
based on a percentage of the cost per acre and are therefore more for
bottom screening.

Coumment: Appendix B (of the design memorandum) - "Detailed benefit
analysis." As already stated, the information to determine city of
Seattle beach impacts and therefore benefits doesn't appear to exist.
In any case, it would appear to be immaterial unless the Corps is
proposing to pay the city for the bottom screens which it has already
purchased and successfully used. Similarly for Lake Sannffamish State
Park, whatever problem there is at that location doesn't appear to be
related to milf oil at this time. Therefore, the very large benefits
which are estimated to be the result of control program action at
Lake Saummamish State Park (about 82 percent of total control program
estimated benefits) and the city of Seattle beaches (an additional 6
percent) are essentially non-existent. Further co ents are hardly
necessary with regard to the meaning of that. It is noted that there
has been. a substantial change in benefit estimation since the August
1979 draft of the design memorandum. At that time a figure of 100

* percent reduction was used in the event of no control program. In
the October 1979 version, a figure of 50 percent reduction was used.
Therefore, the estimated benefits vary accordingly for those situa-
tions. Accepting the Corps' fig~res for the other beaches as given
in the design memorandum yields benefits attributable to the control
program at them of $70,308. Having insufficient time to further
evaluate that situation we will proceed. In the design memorandum
benefits from a control program for areas which are not public
beaches are in terms of purported "willingness to pay." Who would
pay for what? Insufficient information is given in the design memo-
randum or the draft EIS to determine precisely what the benefits are
and equally importantly from a public policy standpoint how they
would be distributed. Benefits for the prevention program are equally
suspect. Benefits are claimed for the Columbia River basin almost
all the way to the Pacific Ocean. Previous comments herein with
regard to the LSOMT and the likely potential distribution of milfoil
are relevant.

In summary with regard to benefits and costs, the information in the
given design memorandum and the draft EIS is inaccurate, misleading,
and insufficient with which to complete the calculation of a usable
berefit-to-cost ratio. With the available information and given the
time constraints we have been working under, it would appear that the
costs of the lowest cost chemical method are more than the costs of a
reasonable mechanical harvesting-bottom screening alternative and
that the benefit may or uway not be greater than the costs but if they
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are greater it is not by very much (for a control program). The pre-
sentation of both benefits and costs in the design memorandum and the
draft EIS for a "prevention" program appears to be more in the realm
of fantasy than anything else and, in our opinion, is unusuable. Fur-
thermore, in any chemical control program any possible recreational
benefits would have to be adjusted downward to reflect loss of recrea-
tion-l opportunity to safety restrictions against use and entry. (39)

Although at our October 12th meeting ye were told that the Corps has
the Metro Macrophyte study indicating rise and fall of milfoil growth
in different locations, that knowledge is not reflected in the con-
trol proposal for Lake Simamish. Additionally, we direct you to the
Metro finding this year in the demonstration-research project that
there was not enough milfoil in lower Lake Sammamish to justify har-
vesting, and that what was there was not in a location to impact
recreation. (41)

Response: The Seattle Department of Parks and Recreation and the
Washington State Parks and Recreation Commission have indicated to us
that the public beaches proposed for treatment are in fact obstructed
by milfoil during the recreation season. Cost-share funding could be
used to maintain any bottom screens now owned by the city of Seattle
or to expand their usage.

! The possible reduction of recreational activity in the absence of a
milfoil control program would be variable and site-specific. 100
percent loss did occur at Steamboat Rock State Park on Banks Lake in
the summer of 1978. We do not believe that the impacts would be as
great at all areas. The 50 percent loss figure was used in order to
avoid over estimating benefits.

The boating benefits are derived from the "willingness to pay" con-
cept and are based on the willingness of waterfront property owners
to assume the expense of milfoil treatment in the navigable public
waters fronting their property. While these areas are not adjacent
to publically owned lands, they are public waters and available for
use by the general public.

Based on estimates of potential milfoil growth in the Columbia River,
the prevention program would be protecting the loss of recreational
use of public beaches along the entire river.

The loss of recreational opportunities caused by chemical treatment
would be insignificant in comparison to the recreation loss caused by
untreated milfoil in public beach areas.

Comment: Colonel Moraski's letter of 12 October 1979 fails to pro-
vide answers to the questions asked by Mr. McPhail in his presenta-
tion of 4 September 1979 at the public hearing in Seattle. The
responses politely side-stepped the questions or provided information
which we feel is insufficient to address the problems raised by the
questions. (39)
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Response: In each response provided in the 12 October 1979 letter,
nfomation was presented upon which assumptions or analysis were

based in developing the proposed management program. Where data is
lacking, we have made assumptions based on available research and
experience with milfoil. As additional data becomes available, we
will update and modify the program accordingly through an annual
program evaluation.

With the information provided in the 12 October 1979 letter, and the
program information provided in the draft EIS, the DM, and now the
final EIS, our intent has been to fully and adequately address your
questions and concerns regarding the proposed Aquatic Plant Manage-
ment Program.

Coent: Via our freedom of information request or 26 September 1979
we obtained copies of several very pertinent documents from the
Corps. One of these is the memorandum of 29 August 1979 of David
Chawes and Judith Petersen and the attached enclosures regarding
public health risks (primarily carcinogenicity and teratogenicity of
2,4-D is discussed) and monitoring/public notification/employee
safety requirements. Quoting from those documents:

"Many of the statements (in the draft EIS) concerned with the I
teratogenicity and carcinogenicity of 2,4-D are inaccurate,
incomplete, and/or inadequately referenced."

"It is the opinion of the industrial hygienists for the Seattle
District and the North Pacific Division that the U.S. Army Corps
of Engineers should not je a proponent of the use of 2,4-D as a
means of aquatic plant control in waters used by the public for
recreational and agricultural purposes."

"Strong evidence exists that 2, '-D causes birth defects in
animals and there is accumulating evidence that it also causes
cancer. The EIS does not adequately address the possibility of
adverse public health effects resulting from the applications of
2,4-D to public-use waters." (39)

As noted in a Seattle Post-Intelligencer editorial on 15 October
1979, it is obvious that the Corps hae been a proponent of 2,4-D use
for some time. The Corps has made no secr't of that and everyone is
aware of it. The question is why? P&:r' .ly in the face of solid
and growing scientific evidence and ernj• 41 correlations that 2,4-D
poses a serious public health risk anu :- .L there are economically
viable alternatives. If the Corps doesn't take the recommendations
of its own Safety Office industrial hygienists on what authority does
it rely for decision making evaluation with regard to public health
risks?

Furthermore, the Safety Office industrial hygienists have also raised
important questions with regard to monitoring, public notification,
and employee safety. Besides the fact that it is a label violation
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to put toxic chemicals like 2,4-D into the water supply (i.e., water
used for irrigation and domestic purposes) that the lakes involved
are, what about the health of those persons effected and the protec-
tion of the aquatic environment? There is no indication in either
the draft EIS or the design memorandum that the Corps is willing to
take steps to even identify lake water users like Mr. and Mrs. Favro
let alone measures to protect their health and comply with the mini-
mum legal requirements relating to such situations. (39)

There is growing public concern about the over-use of herbicides, and
2,4-D is the subject of much current conversation on this topic.
This is evidenced by the in-house memorandum from the Corps' own
industrial hygienists cautioning against the use of herbicides in the
aquatic plant management program. (41)

Response: The Corps' industrial hygienists have had direct input
into the preparation of the final EIS. Because of their input and
public response to our proposed program, a chemical monitoring pro-
gram has been added in order to limit public exposure to 2,4-D. The

possible public health impacts associated with our proposed program
were addressed in greater detail with scientific references cited in
the final EIS. Provisions have been made to provide alternate
sources of water where necessary, and provisions for employee safety
have been added to the draft contract between the Corps and the State
Department of Ecology. Further, a requirement of any rhemicnl con-

trol contract would be extensive public notification and identifica-
tion of any domestic water intake-. Prior to chemical application, a
permit would havre to be obtained i~romn the Department of Ecology to
assure that label restrictions would not be violated.

2,4-D is not the only method of milfoil control acceptable to the
Corps. Every proposed treatment area has some non-chemical alterna-
tive which is feasible and available.

Comment: It is unclear in the DM whether the COE intends to allow
local sponsoring agencies the flexibility to propose other areas in
selected water bodies for treatment in 1980. The benefit analysis
indicates that other areas could benefit from milfoil control based
on recreational usage. The COE DEIS contains the general statement
that "economic justification for the control program is based on the
prevention of recreation loss (swimming and beach activity) for the
public areas to be treated," (page 28) and implies recreational bene-I. fits were the primary criteria for selecting areas in Union Bay for
control.

However, regarding the shoreline areas in Union Bay selected for
control, the DM states that "the selection of a 100-foot-w~ide channel
width is based on the objective of providing adequate i~avigation
access while minimizing environmental impacts."

Since the shipping navigational channel does not require control, it
seems that the primary treatment area selection criteria for Union
Bay is to promote recreational navigation and restore areas to usageHý



levels desired by the public. The present proposal for Union Bay
would not fully restore recreational use of the area, nor does it pro-
pose a channel all the way along the shoreline to facilitate circum-
navigation of the bay. We would appreciate a better understanding of
your specific criteria for identifying only these 17 acres. (40)

Response: Recreation benefits are the only benefits which can be
assigned a dollar value and are therefore the basis for our economic
tnalysis. Some changes could be made in the proposed treatment areas

if they were minor. Major changes would require a supplement to our
EIS. The specific areas in Union Bay were proposed on tie basis of
shoreline development and other recreation use. Circumnavigation
related to milfoil problems was not identified as a need during pro-
gram formulation and therefore was not studied Ps an objective of our
1980 Aquatic Plant Management Program.

Comment: Metro staff understands through conversations with COE
staff that the COE will consider control methodologies other than
those specifically reconmnended for each area. For example, in Union
Bay "Aquascreen" might be considered another fundable control method-
ology if certain criteria yet to be defined by the COE are met.
Metro staff will continue discussions with the COE to clarify this
issue. (40)

Response: As with the proposed treatment areas, minor changes in
treatment methods could be made if they do not result in significant
environmental impacts that are not already addressed in rhe EIS.
Major changes (i.e., aquascreen over a large number of areas) would
require a supplement to the EIS.

Comment: Regarding the COE recommendations to use 2,4-D in Union
Bay, it is unclear whether 2,4-D was recommended over other control
chemicals based solely upon its selectivity to cont.'ol milfoil. If
this was the reasoning, please note that according to preliminary
"information received from the literature review conducted as part of
the Union Bay project, non-target plants can be destroyed by appli-
cations of 2,4-D if application rates for milfoil control are
exceeded. (40)

Response: One of the reasons 2,4-D was considered more acceptable
for use than other control chemicals in some areas is because of its
selectivity to control milfoil. Contracts with chemical applicators
would specify specific rates and techniques that must be used.

Comment: In reference to Table 3-2, Alternative Treatment Methods,
in the DM, we offer the following information on harvesting and use
of Aquascreen based upon information obtained to date from our Union
Bay project.

One of the disadvantages given in Table 3-2 for harvesting was that
plant regrowth is stimulated. Initially, the process of harvesting
may stimulate growth; but over time, the process eliminates plant
nutr;ents from the water system and allows for effective control.
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With regard to Bottom Shading (e.g., Aquascreen), our data indicate
that it in 100 percent effective imediately upon application at the
beginning of the growing season, Difficulties in anchoring the
material may be minimized if placement occurs early in the season
prior to extensive macrophyte growth. Lifting of the screens by gas
bubbles has not proven to b6 a problem because the screens are
permeable. (40)

Resons: Harvesting would have ai~ mpact on reduction of available
nutrients only if more nutrients were being taken out than being
introduced. The nutrient budget f or the Seattle area lakes has not

Some problems with gas bubbles araociated -ith fiberglass bottom
scr~eens were observed during the Union Bay rtudy but could be reduced

* by earlier placement.

Comment: The disadvantage given in Tab~le 3-2 for Bottom Shading is
that swimming and boating activities could be limited during the

treatment period. It should be noted that these activities would be
limited only during the installation period. (40)

Response: Noted.

Coumment: Application of any of the chemicals listed would involve
slow-moving boats which "could interrupt or congest navigation routes
during treatment operations," approximately to the minimal level
created by harvesters. This should be so indicated in the
Table. (40)

Response: This impact is expected to be negligible.

Comment: Prioritization and Funding of Site-Specific Control Programs

Neither the draft DMI nor the DEIS answer all the questions about this
new program, especially the management procedures. We recognize that

* many of the details remain to be developed, but we have these com-
ments to add at this time.

The DEIS states that local sponsors will submit treatment proposals
zo DOE for inclusion into the state program. DOE, in turn, would
submit the state proposal to the Corps of Engineers. The DM elabor-
ates on DOE's role on pages 4 through 18.

Although w~e are considering a range of alternatives, one scenario we
are considering would have a single agency in the Seattle metropolitan
area perform much of this work and provide DOE with an annual list of
site-specific treatment proposals. That list would be organized to
reflect local priorities. DOE could then submit this list to the
Corps of Engineers for funding considerations and the Corps program
dollars could be allocated straight down the list, until the funds

were exhausted.
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We also suggest that DOE coordinate its periodic projections of
milf oil growth with the local agencies as veil as the Corps. Local
sponsors will also need to be included with the Corps as receivers of
the DOE results of the monitoring and evaluation progarm. (40)

Response: Close coordination on all levels of government will be
necessary f or the efficient operation of the proposed program.
Paragraph 1.12 of the final EIS outlines our general priorities. The
prioritizing of specific proposals within this fraework would be
coordinated b',tween the Department of Ecology and the local spon-
sors. All inf~ormation obtained from the program will be availablL.
for review.

Comment: We have attached a copy of our revised schedule. We look
forward to the receipt of your final EIS for review and comment. (40)

10/25

UNION BAY DEMONSTRATION PROJECT

DECISION-MAKING STRATEGY &TIME FRAMES

TASK TARGET DATE

¶Second cut with harvester early October

*Herbicide Liti-rature Study late October

* medical effects (done, need format)

@ aquatic environment

Receive preliminary assessment of
alternative control techniques from
U of W consultant late October

Receive final assessment of alternative
control techniques from U of W consultant November

Submit analysis of alternativas to Water Quality
Commnittee with recommendations on control
technique, lead sponsor and financing mechanism December 13

Submit analysis of alternatives to Met~ropolitan
Council with recommendations on control tech-Juay1

niulead sponsor and financing mechanism December 20

WtrQuality Committee makes recoimendation

toCouncil Jnay1

Metro Council makes decision January 17

Local agency accepts lead role

(in accordance with SEPA) February 1980
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TASK TARGET DATE

Lead agency - March 1980

"* applies for Corps of Engineers
70% cost-sharing program

"* starts any permit processes necessary
"* may contract for or buy any equipment,

supplies, services that will be needed

Local agency ready to take action to control
mil foil April 1L30

Response: Noted.

Comment: It is our understanding that Lake Sammamish is the sole
source of drinking water for some residents, and also that for many
it is the main source of irrigation water. How would an alternate
source of drinking water be provided to these people? How would a
community be notified of herbicide applications to either drinking or
irrigation water supplies? Would the Corps apply 2,4-D (or any other

herbicide) to a drinking water source without providing an alternate

supply of drinking water?

Regarding the monitoring and evaluation of herbicides applied - we

continue to have questions on how, who, when and what would be
monitored. And what would be presented to the general public for
assessment? (41)

Response: The draft cooperative agreement between the Corps and WDE
requires that a public notification plan be developed including iden-
tification of domestic water intakes in the affected area. This, and
the provision for alternate drinking water, would be the responsibil-
ity of the local sponsor. The notification plan would require the
posting of signs at all properties adjacent to the affected area

indicating what treatments were bein, done, the date and time of
application, and the restrictioas oim water usc.

Monitoring would also be the responsibility of the local sponsor in

compliance with requirements of the Corps' program. The monitoring
would stress determination of herbicide concentrations in the water
column. Water samples would be analyzed by a qualified laboratory.
The treatment and monitoring proposals would be subject to public
review if required by local or state permit requirements. Evaluation
of the herbicide applications cuuld include studies of effectiveness,
percent root kill, and selectivity for mil!oil.

Comments: Although SAS committee members have not seen the written
LSOMT proposal, it is rumored to include 2,4-1) test plots in the
Sammnamish River. SAS wishes to go on record by calling for a FULL

PUBLIC REVIEW PROCESS of any Corps proposal for herbicides in any
Washington waters. (41)
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Resrse: No specific proposals have been wide for the testing of
2,4-D in the LSOMT. Any chemical treatment proposed would comply
with all applicable laws including obtaining necessary permits and
undergoing necessary public review.

Comment: We request that both this lqtter and our letter of October
14th be considered comments to the existing DEIS. (41)

=nse: Your letters of 13 September 1979 and 26 October 1979 are
included in our final EIS. We have no record of an EIS comment let-
ter dated 14 October 1979.

Comment: Again we reiterate that SAS supports non-chemical methods
of aquatic plant control. We cannot accept that this proposal be
based solely on an economic justification (regardless of what the
costs seem to say). (41)

Response: The benefit-cort analysis is required by law and is not
the sole justification for the program.

Comment: Also you may be aware of the very recent declaration of
restrictions on the use of 2,4-D in national forests and a policy to
emphasize nonchemical methods of forest management to be put into
effect by the U.S. Department of Agriculture. It is expected that
these restrictions will be extended to other government agen-
cies. (41)

Response: Noted.

Comment: As we have discussed, and as the DM points out, there are
adequate non-chemical methods of aquatic plant control available
now. We encourage the local Corps to conscientiously re-evaluate
their proposed use of herbicides and consciously take the lead in
proposing a program of aquatic plant control which emphasizes non-
chemical methods. (41)

Response: Our program includes feasible non-chemical methods, as
well as chemical methods, for eac. treatment area. Local governments
have the option of selecting the method they feel is preferable from
those we have identified as feasible and available for each specific
treatment site.

Comment: We request that the text of our response be printed in your
final environmental statement, as required by CEQ Guidelines. (42)

Response: Your input was considered during the planning stages of j
our study. Since your letter was in response to the information bro-
chure rather than the draft EIS, however, your comments were not
addressed individually in this chapter. Per your request your letter
has been included in appendix E of the final ETS.
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COST F.S'tfkkMAS

TAkLE OF COMTNTS

Parastraph Pg

1. Treatment Methods A-1
a. Mechanical Harvesting A-1
b. Rotovating . A-2
c. Suction Dredge A-2
d. Bond Removal A-2
e. Chemical Treatment A-2

(1) 2,4-D (DNA Liquid) A-3
(2) 2,4-D (BEE Granular) A-3

(4) Endothall (Liquid) A-4
(5) Endothall (Granular) A-4
(6) Dichiobenil A-4......

f. Fiberglass Bottoma Screen
(Polyvinyl Chloride Coated
Fiberglass-Screen) A-4

2. Program Monitoring and Evaluation A-5
3. Prevention Program A-5
4. Control Program A-7
5. Annual Aquatic Plant Management Program Costs A-8



1. Treatment Methods. Costs for the various treatment methods are
based on October 1979 price levels and include the contractor's cost,
the administrative cost of local government ($2,000 per treatment),
Washington Department of Ecology (UDE) supervision and Corps of Engi-
neers management. The contractor cost does not include obtaining
necessary permits. WDE administrative costs vary according to each
treatment method because all pass-through funds are assessed 7 per-
cent for WDE costs. Local administration and Corps management costs
are estimated bated upon the staff necessary to accomplish the work,
including an allowance for overhead. The annual costs are bpsed on
the treatment of 100 acres.

The proposed program is for I year only. Even though there are pro-
visions for continuing the program into subsequent years, all costs
have been estimated based on a I-year program. Accordingly, all pro-
gram costs incurred are payable in the first year. For instance,
fiberglass bottom screen is not presently available for rental in the
greater Seattle area and, therefore, the full purchase price must be
included in the first year costs even though the screen has a useful
life of more than I year.

a. Mechanical Harvesting. The costs of mechanical harvesting
are based upon the rental rate of available equipment in the Seattle
area. The estimated per-acre cost is:

Harvester Rental 1./ $480
Disposal Cost 50
Contingencies (10 percent) 50
Local Administration.2/ 40WDE Supervision-3/ 1-10

Program Evaluation 30
Corps Managemenr44 80

Total Cost/Acre $920

1/Cost for one treatment, which involves two cuttings during the
growing season, includes labor, maintenance, profit, capitalization
of equipment costs, and mobilization-demobilization.

2/Local administrative costs are $2,000 for 100 acres. In the case
of mechanical harvesting, two cuttings are involved, so the total
local administration cost is $4,000 for 100 acres.

3/40 percent of 1 man-year plus $1,000 travel plus 7 percent of
pass-through funds.

4/20 percent of 1 man-year plus travel plus preparation of annual
design u"morandum supplement.
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b. Rotovating. Rotovating would be used for spot treatments in
the prevention program and a definite cost per acre was not estimated.
Based upon the Canadian aquatic plant management program, costs in
the range of $600 to $700 per .atre, plus a capital cost of $50,000
could be expected.

c, Suction Dredge. Suction dredg'ing would be used for spot
treatment in the prevention program so a definite cost per acre Wa4
not estimated. Based on the Canadian program, costs in the range of
$800 to $900 per acreý, ilus a capital cost of $12,000 could be
expected.

d. Hand Removal. Hand removal of milfoil could be practical in
areas of limited growth. In shallow water this can be accomplished
by hand pulling with no special equipment; in deeper water it would
require diving pear and specially trained persotenel, The cost of

this method, which woulki be based principally on labor and the cost
of diving equipment, if required, would be entirely dependent on the
situation. The use of this method would be minimal and very local-
ized. No per-acre cost has been estimated because of lack of data
and limited prcbable use of this method.

e. Chemical Treatment. For chemical treatment, the per-acre

cost includes:

* one treatment boat with crew;

* one chase boat with crew (used to keep people out of treatment
area);

* a four-man shore support ci•ew (uaed for public notification
and any necessary loading and unloading);

* the cost of herbicides;

e contingencies (including alternate source of domestic water
suppiy and variations in chemical costs, labor, equipment, and
monitoring and evaluation);

* Federal, state, and local administration and supervision;

e Aquatic plant community and water chemistry monitoring and
program evaluation;

* Profit.

A-2
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(1) 2,4-D (DNA Liquid). Liquid 2,4-D (WNO) would be applied
at a rate of 5 gallons per acre in areas where the water depth is 4
feet or leass and 10 gallons per acre where the water is deeper than
4 feet. The per-acre costs ares

Chemical Costs *100

Labor and Squipuent!/ 45
Contingencies (25 percent) 35
Local Administration 20
WDE Supervision 160
Monitoring and Evaluation 330
Corps Management 80

Total Cost/Acre "77

(2) 2,4-D (lEE Granular). Granular 2,4-D (3eE) would be

applied at a rate of 100 pounds per acre. The per-acre cost is:

Chemical Costs $ 85
Labor and Zquipmentl/ 55
Contingencies (25 percent) 35
Local Administration 20
WIDE Supervision 155
Monitoring and Evaluation 330
Corps Management 80

Total Cost/Acre P7O

(3) Diguat. Diquat would be applied at a rate of 2 gallons
per acre. The per-acre cost is:

Chemical Costs $115
Labor and Equipment 45
Contingencies (25 percent) 40
Local Administration 20
WD! Supervision 160
Monitoring and Evaluation 330
Corps Management 80

Total Cost/Acre 790

1/Labor and equipment costs are based on $3,000/day fcc labor, the
rental of two boats at a cost of $64/day each, mobilization-
demobilitation of equip.ent, and a capability of treating
100 acres/day.

2/The treatment boat can handle 8,000 pounds a day. based on the
weight of chemical used per acre, the treatment capability would be
80 acres/day.
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(4) Inohl L~i) Liquid endothall would be applied
at a rate of lF gallons per acre'. The per-acre cost ist

Chemical Costs $245
Labor and Equipment 45
Contingencies (25 percent) 70
Local Administration 20
WDE Supervision 170
Monitoring and Evaluation 330
Corps M~anagement s0

Total Cost/Acre

(5) Endothall (Gruiaular). Granular endothall would be
applied at a rate of 500 pounds per acre. The per-acre cost is:

Chemical Costs $460
Labor and Equipmentll 210
Contingencies (25 percent) 165

Total AdCost/ratre 2140
Loca Administration 205
Monitoring and Evaluation 330
Corps M~nagement s0

Total__Cost/Acre________

(6) Dichlobenil. Dichlobenil would be applied at a rate of
150 pounds per acre. The per-acre cost is:

Chemical Costs $435

Contingencies (25percent) 130

Monitoring and Evaluation 330
Corps Management 80

Total Cost/Acre $192657

f. Fiberalass Bottom Screen (Polyvinyl Chloride Coated Fiber-
Glass Screen). T~he cost of fiberglass bottom screen is based on pur-
chase an ýinstallation because fiberglass screen is not presently
available for rental in the greater Seattle area. The per-acre cost
is:

1/Based on the weight of chemical used per acre, the treatment
capability would be 16 acres/day.

2/Based on the weight of chemical used per acre, the treatment
capability would be 50 acres/day.
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I.

Fiberglass Screetil $9,900
Local Administration 20
WDE Supervision 840
Program Evaluation 30
Corps Management :0

Total Cost/Acre $10,870

2. Program Monitoring and Evaluation. The costs estimated for eval-
uation and monitoring of the Aquatic Plant Management Program that
are separable from local administrationp WDE supervision, and Corps
management costs are listed below:

Low-Cost High-Cost
(Chemical) (:4echanical)
Program Program

Persistence and drift tests to
monitor chemical treatment at
three sites. $20,000 U

Percentage of root kill analysis from
chemical treatment at three sites. 3,000 0

Selectivity of plant kill by
transect analysis at representa-
tive treatment sites. 4,000 0

Program evaluation 2/. 9,000 $9,000
4

Contingency 4,000 1,000
Total Annual Costs $40,000 $10,000

3. Prevention Program. Activities in the prevention program are
undertaken to keep milfoil from establishing or reaching levels that
obstruct desired usage. Generally, major effort is in surveillance
because of the need for intensive and frequent collection of ground
data supplemented by aerial reconnaissance. Spot treatment is minimal
due to the small areas occupied by pioneer colonies. Following are
descriptions of the work activities in each component of the first
year prevention program.

1/Cost is based on a purchase and installation price of $0.21 per
square foot and 10 percent contingencies.

2Z/Program evaluation includes a literature search for state-of-the-
art information; treatment site selection evaluation; treatment
method selection evaluation; and monitoring treatment methods in
terms of cost, effectiveness, and public acceptance. Of the total
$10,000 ($9,000 plus 10 percent contingency) for evaluation, $7,000
is chargeable to the prevention program and the remainder to the
control program.
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9 Surveillance. This includes aerial photo missions,
ground truth surveys to verify presence of suspected
milfoil colonies, localized surveys oE potential
milfoil sources, and evaluation of data. $90,000

* Treatment. This includes epot treatment of pioneer
milfoil colonies for the purpose of preventing movement to
other areas where new :olonies would be established.
Treatment methods will be one of the following: roto-
vating, hand removal, suction dredging, fragment batriers)
or 2,4-D. The primary prevention area is in eastern
Washington (Osoyoos Lake, Okanogan River, and Columbia River).
Specific areas to be treated have not been identified
because the potential for spread has to be determined.
However, the total area is estimated to be less than
20 acres. Operation and maintenance of fragment barriers
on the Okanogan River at Oroville are also included. 30,000

* Public Awareness. All activities are directed
to informing the public of the potential problems
caused by milfoil and what actions can be taken to
prevent milfoil from reaching major problem propor-
tions in the state. Activities include public
workshops, newspaper articles, brochures, signs,
television and radio announcements, and special
notices (e.g. in aquarium shops). 10,000

STraining. Activities consist of workshops
and field instruction to produce personnel well-
trained in implementing prevention program pro-
cedures. Subjects to be covered include plant
identification, surv..y of cormnercial outlets that
could be selling milfoil, documentation of survey
activities, field orientation, treatment methods, and
reportitig procedures. 5,000

I tonitorirg and Evaluation. Monitoring consistn
of persistence and drift tests, root kill analysis, and
selectivity of plant kill, by transect analysis at selected
treaunent sites. Evaluation consists of cost and effective-
ness analysis of the overall prog&ýam, including state-
of-the-art review. 7,000

* Reporting. Compilation of the separate elaments
of the prevention program will be accomplished with
discussion on methods for improving the overall effective-
nzss. This information will provide input to the annual
design memorandum supplement. 4,000
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Su.p.rvision and Administrtion. This includes
Department of-Ecology (M•-1000-)11*ad Corps of Engineers

($32,000)1/ administration and manage-ent costs for the
prevent~ion program.$5,0

TOTAL $200,000

4. Control Program. The areas designated for treatment in the 1980
control program in western Washington total approximately 100 acres.
The actual cost of the 1980 control program will be dependent upon
the combination of treatment methods employed. The highest cost
involves the use of a mechanical harvester in all areas except
beaches, where fiberglass bottom screens would be used. The lowest
cost program involves the use of 2,4-D (BEE) in all areas. The
highest and lowest costs are:

Low-Cost

2,4-D (BEE granular) 100 acres $ 81500
Labor and Equipment 5,500
Contingenc ies 3,500
MonitoriP3 and Evaluation 339000
Local Administration 2,000
WDE Supervision 15,500
Corps Management 8,000

TOTAL $76,000

Hirh-Cos t

Mechanical Harvesting 3/
90 Acres @ $530/Acre2/ $ 47,700

Fiberglass Bottom Screens
10 acres @ $9,000/AcreY/ 90,0000

Contingencies 13,800
Monitoring and Evaluation 3,000

Local Administration 4,000
WDE Supervision 25,500!Corps Management 00

TOTAL $192,000

I/Based on 60 percent of 1 man-year plus travel.
1/Based on 80 percent of 1 man-year plus travel, including annual

design memorandum supplement.
3/Includes labor, equipment rental, and disposal of harvested mil-

"fo0l.
4/Includes purcha•n and installation.

I
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A. Annual Auatic Plant Management Program Costs. The estimated

costs for the Aquatic Plant Management Program are tabulated belowv

Low Cost High Cost

Prevention Program $200,000 $200,000
Control Program 76,000 192 000

TOTAL $276,000 $392,000

Federal Share $193,000 $274,000
Non-Federal Share $83,000 $118t000
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1. General. Benefits creditable to the Aquatic Plant Management
Program in Washington State are derived from consideration of the
loss of water-related recreation opportunities, and from the fact
that private property owners are willing to assume the cost of
eliminating milfoil obstructions to recreation. Benefits have been
evaluated separately for the control and prevention programs.

2. Control Program. Economic justification for the control program
is based on preventing recreation loss (swimming and beach activity)
and on the public's willingness to pay for elimination of milfoil
hazards. Total economic benefits are estimated at $625,000 in 1980,
the first year of the control program. Each year thereafter, as the
scope of the control program is modified, attributable benefits will
be redetermined.

3. Economic benefits accrue from swimming and beach activity which,
without a control program, would be lost annually because nf
encroachment of milfoil. A precedent for swimming beach closure due
to mil:,'l encroachment was established when the swimming beach at
Steamboat Rock State Park in eastern Washington was closed by the
Washington State Parks Commission in 1978.

4. It cannot be accurately predicted that swimming beaches will be
uniformly or simultaneously impacted by milfoil encroachment. There-
fore, a 50 percent loss in swimming participation has been estimated.

The economic analysis is based on the assumption that all swimming
beaches will be impacted by milfoil growth, but that none will be
closed to public use by park officials. Because encroaching milfoil
reduces open-water areas suitable for swimming, a very real deterrent
to swimming at control program beaches will be present. The
Washington State Parks Commission and other responsible agencies are
expected to place certain restrictions on swimming, including the
posting of signs warning of the presence of milfoil.

5. In addition, a 35 percent loss in beach activity participation,
which includes sunbathing, playing games, picnicking, sightseeing,
and other leisure activities, is claimed. A similar level of reduc-
tion in beach activity participation was noted at Steamboat Rock
State Park in 1978 following closure of the swimming beach due to
milfoil infestation._/

6. Seven waterfront parks within the Lake Washington-Lake Sammamish
system have been identified as having milfoil infestations and are
included in areas of the proposed 1980 control program (see figures
B-1 and B-2). Swimming and beach activities at these parks during

l/Telecommunication on 17 April 1979 with Mr. Gary Herron, Park
Manager, ýAeamboat Rock State Park, Electric City, Washington.
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the sumer of 1978 is tabula•.ed in table B-I. To calculate the
economic benefits that would accrue from the control prograu, the
summer swimming and beach activity, measured in recreation
activityl/ has been projected to 1980 levels2/ with and vithuut a
control program (see table 1-2).

TABLE B-1
CONTROL PROGRAM AREAS

SUMMER SWIMMING AND BEACH ACTIVI'I-
(JUNE, JULY, AND AUGUST) - 1978

Recreation Activity
Waterfront Park Swiuming Beach Activity

Madrona Park 8,296 10,695
Seward Park 5,465 6,984
Pritchard Island Park 4,201 7,113
Waverly Park 5t942 8,913
Juanita Beach County Park 23,878 26,201
Logboom County Park 3,878 11,829
Lake Samamish Star.e Park 256,680 293,577

TOTAL ACTIVITIES 308,340 365,312

SOURCE: Park end recreation departments of the city of Seattle, King
County, and the State of Washington.

TABLE B-2
CONTROL PROGRAM AREAS

PROJECTED SUMMER SWIMMING AND BEACH ACTIVITY - 1980

Recreation Activity
,With Control Program _swimming Beach Activity Z

Total Control Program Area 320,308 379,491

Without Control Program,

Total. Control Program Area 160,154 246,669

RECREATION LOSS 1,'0,154 132,822

1/A "recreation activity" is a measure of recreation use consisting
.of a visit by one individual to a recreation site, area, or project
for recreation purposes during all or any portion of a 24-hour day.
May consist of several activity days.

2/Based on the projected rate of increase of swimming activity
occasions in King County calculated by the Washington State
Interagency Comaittee for Ouc.-oor Recreation.
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7. To convert recreation loss to economic benefits, a recreation
value of $2 per activity was aisigned. This value, which falls within
the guidelines provined by the Water Resources Council's Principles
aud Scandards for Planning Water and Related Land Resources, dated 10
September 1473, reflects bpth the quality of the swiuming and beach
activity opportunities and the degree to which comparable opportuni-
ties are available. The quality of recreationa& opportunities in the
proposed treatment areas is high due to the proximity of the water
bodies to the Seattle, metropolitan area and to other recreational and
cultural opportunities. Water quality is also very good, and water
temperatures are warmer than in nearby saltwater Puget Sound. While
numerous alternatives to the seven waterfront parks included in the
proposed 1980 control program are available at other swimming beaches

F in the system, loss of recreational opportunity at these seven due to
milfoil infestation would likely be accompanied by a similar loss at
neighboring beaches as well. Boating benefits are derived from the
"willingness to pay" concept and are based upon the willingness of
waterfront property owners to assume the expense of treating milfoil
in the public waters adjacent to their prope-tv. The value of the
benefits are obtained by the cost of the treatment method that prop-
erty owners would be willing to pay in the absence of any other pro-
gram. Benefits are based on the treatment of `,0 acres of public
waters not adjacent to public parks on Lake Washington. Benefits
range from $39,000 to $80,000 depending on whether low-cost (Chemical
2,4-D BEE) methods or high-cost (mechanical harvester) methods are
considered. For the purpose of this analysis, the more conservative,
lower value of $39,000 was used. In the absence of a low-cost pro-
gram, it is assumed that property owners would be willing to pay for
the high-cost program. These higher benefits were not used. The
dollar value of public recreation benefits are as follows:

TABLE B-3
PUBLIC RECREATION BENEFITS

CONTROL PROGRAM

Recreation Unit Day Economic
Loss Value Benefits

Swimming 160,154 x $2 = $320,300
Beach Activity 132,822 x $2 = 265,600
Boating 39,000

TOTAL CONTROL BENEFITS $624,90O

8. Prevention Program. The prevention program for 1980 will encom-
pass the United States portion of Osoyoos Lake (see figure B-3),
Okanogan River, and five reaches on the Columbia River: Wells Reach,
Rock Reach. Rock Island Reach, Wanapum Reach, and Priest Rapids Reach
(see figure B-4).
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9. Economic justification for the prevention program is based on the
prevention of recreation loss of swimming and beach activity. No
recreation benefits are claimed for swimming or beach activity within
Rock Island Reach of the Columbia River because no potential for
milfoil growth has been identified in this area. Also, no recreation
benefits are claimed for swimming or beach activities on the Okanogan
River because no public facilities are available on the river.

10. Recreation benefits are claimed for the prevention of recreation
loss in the infestable portions of the Columbia River downstream of
the prevention program area. This segment of the Columbia River is
comprised of the following six river reaches: Hanford Reach, McNdry
Reach, John Day Reach, the Dalles Reach, Bonneville Reach, and
Downstream of the Bonneville Reach (see figure B-4). All of these
areas, with the exception of the Downstream of Bonneville Reach, ara
under Federal jurisdiction. Benefits have not been claimed for
recreation loss in Hanford Reach, because no potential for milfoil
growth has been identified in this area. Total average annual eco-
nomic benefits over the 100-year period of economic analysis of the
prevention program (1980 to 2080) are estimated at $772,000 (see
table B-6).

11. Recreation benefits accrue from swimming and beach activity
participation which, without a prevention program, would be lost
annually because of encroachment of milfoil. Benefits were based on
the same assumptions made for the control program in western
Washington: (1) losses are claimed only for the three summer months
(June, July, and August) during which beaches are officially opei for
swimming; (2) a 50 percent loss in swimming will occur; and (3) a 35
percent loss in beach activity participation will also occur.

12. The anticipated summer swimming and beach activity for the
prevention program area for 1980 is tabulated in table B-4. This
forecast represents the recreation expected at the time the pre-
vention program begins. In table B-5, swimming and beach activity is

projected to 1993 levels (estimated year of maximum infestation
without prevention program) to represent future conditions both with
and without the prevention program. The projection of swimming and
beach activity to 1993 levels is based on projected rates of increase
of swimming activity calculated by the Washington State Interagency
Committee for Outdoor Recreation and the Oregon Parks and Rec.reation
Branch, Department of Transportation.

B-8
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x TABLE B-4

PREVENTION PROGRAM AkEAS
SUlAMR SWIMMING AN) BEACH ACTIVITY

BASE CONDITIONS - 1980

Recreation Ac tivity
Water Body Swmin& Beach Activity

Osoyoos Lakel/ 17,500 21,600
Wells Reach 22,000 27,200
Rocky Reach 27,100 33,500
Wanapum Reach 49,800 61,500
Priest Rapids Reach 32,600 40,300
McNary Reach 68,000 84,000
John Day Reach 25,000 30,900
The Dalles Reach 18,000 22,200
Bonneville Reach 34,000 42,000
Downstream of Bonneville Reach 300,000 370,400

OTAL PREVENTION PROGRAM AREA 594,000 733,600

I/Includes Osoyoos Lake State Park and Deep Bay Park (Oroville).

SOURCES: Washington State Parks and Recreation Comuission, Corps of
Engineers' project visitation data, and Corps of Engineers' Columbia
River and Tributaries Review Study: Recreation Needs Assessment.

TABLE B-5
PREVi.TION PROGRAM AREAS

SUMMER SWIMMING AND BEACH ACTIVITY
FUTURE CONDITIONS - 1993

Recreation Activity

With Prevention Program Swimming Beach Activity

Total Prevention Program Area 720,400 889,300

Without Prevention Program

Total Prevention Program Area 360,200 578,045

13. Average annual economic benefits were determined by first
calculating average annual equivalent visitation at 7-1/8 percent
interest over the 100-year period of analysis (1980 to 2080), both
with and without 'zhe prevention program. Average annual equivalent
visitation was based on swimming and beach activity expected in 1980
(base conditions) and on these activities, with and without the
prevention program, projected to 1993. Visitation was assumed to
remain constant after 1993. Tt-. difference in average annual
equivalent visitation, with and without the prevention program, was
the value used to derive economic benefits by applying a recreation
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unit, day value of $1.75 per visitation day lost. This value is based
on unit day values assigned to Corpa of Engineers' projects upstream
and downstr*em of the prevention program area on the Columbia Rivur,
is within Water Resources Council guidelines, and reflects both the
quality and availability of swimming and beach activity opportun-
ities. Average annual economic benefits were derived as follows,

TABLE 6
PUBLIC RECREATION BENEFITS

PREVENTION PROGRAM

1980-2080 Average
Average Annual Unit Annual
Equivalent Day Economic
Visitation Value Benefits 1/

Swi---ing:z

With Pre•,ention Program 680,392
Without Prevention Program 444,833
Recreation Lose 235,559 x $1.75 - $412,000

Beach Activity:

With Prevention Program 840,018
Withou* Prevention Program 634,354
Recreation Loss 205,664 x $1.75 - $360,000

TOTAL PREVENTION BENEFITS 441,223 x $1.75 - $772,000

14. Tutal Benefits. The total estimated benefits derived from the
prvention and control programs are tabulated below:

Prevention Pro-r'a $772,000
Covtrol Program 625,000

TOTAL BENEFITS $1,397,000

l/Based on 7-1/8 percent interest.
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1. General. Four %.hemicals could be used in the Aquatic Plant
Control Programs 2,94-D (2,4-dichlorophenoxyacetic acid), diquat
(6,7-dihydrodipyrido dl,2-as 2,l-c) pyrasinediium dibromide), casoron
(2,6-dichloro-benzonitrile), and dipotassium salt of eudothall
(7-oxabicyclo (2.2.1) heptane-2,3-dicarboxylic acid) o40
formulations of 2,4-D (dimethylamine salt (HMA) arnd Ltoxyethauol
ester (B3E)) are available for use. Any large-scale application of
chemical would be of 2,4-D because of its sele:tivity. Diquat,
dichlobenil, and endothall would be used onl:, for very small areas.
For this reason, the effects of 2,4-D have been given more discussion
in this appendix.

2. 2,4-

a. Effectiveness. 2,4-D is a phenoxy herbicide which is widely
used for the selective control of broadleaf weeds. At sublethal
concentrations, it acts as a growth regulator, being translocated
throughout the plant. At the optimum dosage for plant control, this
r-anslocation causes killing of the root system as well as the
.•liage. An excessive concentration would result in imnediate
destruction of the foliage with very little translocation (Ashton and
Crafts, 1973).

The effectiveness of 2,4-D in controlling milfoil depends on the time
of treatment and density of the milfoil. The British Columbia Minis-
try of the Environment has documented up to 98 percent reduction of
milfoil in open water when treated with 20 pounds acid equivalent per
acre during its rapid growth period. They have obtained 100 percent
control in an area with restricted water exchange.

In areas treated later in the year, which then had a higher plant
density, the reduction went down to 52 percent (British Columbia
Ministry of the Environment, undated).

2,4-D has been shown to be effective in treating milfoil infestations
in quiet waters of the TVA system, with complete control reported in
Piney River embayment.. It is, however, ineffective in controlling
growth along the main river and in lake areas where downstream flow
or turbulent water rapidly dissipate the chemical (Smith, 1971).

b. Persistence. Persistence of 2,4-D in the water column is a
function of factors such as rate of treatment, extent of dilution,
depth, flow, or addition of water to the system. Degradation by
micro-organisms (Andus, 1964) and metabolism by plants (Crafts, 1964)
are major routes of herbicidal decomposition. Temperature is an
important variable affecting the rate of dissipation since it
influences the rate of biological activity in a treated habitat
(Brown and Mitchell, 1948). Camfield (1975) noted that in
deoxygenated water, 2,4-D takes 13 times as long to degrade as it
does in warm aerobic water. The faster rate of degradation
corresponds with conditions promoting greater metabolic activity of
planty and micro-organisms.

C-I
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Under laboratory conditions, 2,4-D at a concentration of 4.79 ppm in
sterile water has an average half-life of 4 days (Altom and Stritzke,
1973). It was observed by Bell (1956) that ultraviolet (U.V.)
radiation causes decomposition of 2,4-D molecules (cleavage of the
carboxyl group) to phenolic compounds and by ring fission to
aliphatic products. In natural aquatic systems, the level of U.V.
light would be much lower, and absorp.ion of that liaht would be mvch
greater than under laboratory conditions.

Several genera of t.acteria are known to decompose 2,4-D. These
include Aerobacter, Xchromobacter, Flavobacteriu.m, and Coxyne.
Aerobic conditions w,.re essential. Degradation was attributed to the
formation of adapative enzymes. Other micro-organisms observed to
degrade 2,4-D are Mycoplasma sp. and paramecia (Wedemeyer, 1966;
Robeck et al., 1963; Steenson and Walter, 1956 and 1958; Rogoff and

[4 Reid, 1954; Bell, 1957).

Freshwater ponds in Florida and Georgia were treated with 2, 4, and 8
pounds of 2,4-i) acid equivalent per acre. The h'ghest level of
residue recorded in the water was 0.692 ppm in a Georgia pond 3 days
after treatment with 8 pounds per acre. By 28 days, all six ponds inthe experiment were down ,. 0.005 ppm (Smith and Isom, 1967).

The herbicide 2,4-D is st27ongly cationic and will therefore bind with

soil particles upon conta't (Newbold, 1975). The relative
electro-negativity of sediment particles is responsible for their
ability to retain 2,4-D mclecules. Clay or silt will tend to bind
2,4-D more strongly than v.ill sandy particles.

Smith and Isom (1967) measured the residues of 2,4-D in the hydrosoil
of six ponds treated with the herbicide in Florida and Georgia. The
highest level of residue was 0.046 ppm in a Florida pond 3 days after
treatment with 8 pounds acid equivalent per acre. Twenty-eight days
after the treatment, 0.007 ppm was the highest concentration found in
any of the ponds.

Way and Chancellor (1976) report that 55 days after treatment with
1.33 ppm of granular 2,4-D BEE, there was a concentration of 0.1 ppm
in the hydrosoil. Newbold (1976) found the persistence of liquid

*• 2,4-D DMA in aquatic mud to be about 1 month.

The only data on the persistence of 2,4-D in the northwest waters is
from British Columbia. In open-water areas, treated with 20 to 40
pounds acid equivalent per acre, detectable levels of 2,4-D Vere
present in the water from 6 to 10 days. In a closed system, 2,4-D
was detectable for 59 days. 2,4-D was detectable in the sediment
from 37 to 161 days following treatment (see table C-1).
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TABLE C-I

Suu-ary of 2,4-D Concentrations (ppm) in Water Sampled
from Treatment Areas (British Columbia)*

Maximum Maximum Persistence of Total
Application Surface 2,4-D Bottom 2,4-D Detectable Samples

Site Concentrations Concentrations 2,4-D (days) Taken

Open Sites:

Skaha Lake 0.063 0.14 6 97

Nashwhito Creek 0.19 0.23 9 153

North Arm 0.056 0.36 10 68
20 lb/acre
Retreatment

North Arm 0.060 3.25 6 68
30 lb/acre
Treatment

North Arm ND* 0.67 6 74

20 & 40 lb/acre
Treatment

Enclosed Site:

Westside Cays 1.26 4.0 59 198

TOTAL 658

*From British Columbia Ministry of the Environment Information Bulletin
(undated).
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c. Breakdown Products. 2,4-D applied for aquatic plant control
is broken down by ultraviolet light, algae, bacteria, and higher p

plants. Valentine and Bingham (1974) found the major metabolites of
2,4-D broken down by algae to be (3-hydroxy-2,4-dichlorophenoxy)
acetic acid and 5-hydroxy-2,4-dichlorophenoxy) acetic acid. Crosby
and Tutass (1966) found that the major reaction of 2,4-D exposed to
water and ultraviolet light was the cleavage of the ether bond to
produce 2,4-dichlorophenol. The 2,4-dichlorophenol is then dehalo-
genated to 4-chlorocatechol and presumably to 1,2,4-benzenetriol,
with the final result being polymeric humic acids. The photodecompo-
sition rate of 2,4-D sodium salt in aqueous solution was 50 percent
in 50 minutes at pH 7.0. The photodecomposition rate of 2,4-
dichlorophenol was much faster, 50 percent in 5 minutes at pH 7.0.

The main product of 2,4-D degradation by micro-organisms is also
2,4-dichlorophenol (Rogoff 1961), but when broken down by higher
plants, several different para-hydroxylated breakdown products result
(Ashton and Crafts, 1973).

Concern has been expressed that 2,4-dichlorophenol could be a
carcinogen. Boutwell and Bosch (1959), in an experiment with
laboratory mice, tested derivatives of phenol including 2,4-
dichlcrophenol for the ability to promote tumors. They showed an
increased occurrence of tumors when applied in conjunction with
dimethylbenzanthracene and benzene. Although they did not disculs
2,4-dichlorophenol specifically, they concluded that the hazard of
phenolic compounds to man must be considered. They qualified the;
findings by adding that even though chronic phenol poisoning resulting
from industrial contact has been observed, no association betweern
exposure to phenol and the incidence of human cancer has been seen.
They further state that the results with mice suggest that even in
susceptible animals, tumors result only after continued exposure to
relatively large quantities of the reagent.

A Russian study (Konstantinova et al., 1976) suggests that
2,4-dichlorophenol and 2,4-D may a~t synergistically to increase
embryotropic effects in rats (see discussion below on teratogenicity).

d. Biological Accumulation. 2,4-D is absorbed and accumulated
within the bodies of some living organisms. It is not, ncwever,
magnified in the food web. At sublethal concentrations, 2,4-D is
metabolized in plants. At lethal concentrations, the excess is
retained until death and decay of the plant when it is rereleased.
Among aquatic fauna, some species concentrate higher amounts of 2,4-D
than others, but the herbicide is not retained indefinitely. The
Watt's Bar and Guntersville experiments by the TVA showed that little
2,4-D is retained by fish. Molluscs do concentrate substantial
amounts of the herbicide. After treatment with 40 and 100 pounds of
2,4-D BEE per acre, mussels (Mytilus sp.) showed concentrations of
0.38 ppm and 0.70 ppm in 96 hours. The concentration in the water
was 0.001 ppm 2,4-D after 1 hour. No ill effects were associated
with the accumulation. Some mussels examined showed lower values
thatr control organisms. Eight samples of fish were taken from
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several species (channel catfish, ganger and gizzard shad), all of
which retained no 2,4-D. Only one sample of bluegill had concen-
trated 2,4-D. Fifty days after treatment, it contained .15 ppm 2,4-D
BEE (Smith and lsom, 1967). Eastern oyster was found to concentrate
2,4-D BEE at 18 ppm from water with a concentration of 0.1 ppm. A
sample of these oysters was placed in clean water for 7 days, and the
2,4-D disappeared from their bodies. Wojtalik et al., (1971) examined
plankton and found them to contain 3.6 ppm 2,4-D 4 weeks after treat-
ment at 40 pounds per acre with 2,4-D DMA. Whitney (1970) measured
residues of 2,4-D in benthic organisms (grass shrimp, damselfly
nymphs, and scud) and found the highest concentrations to be 0.23 ppm
24 hours after treatment. Residues in blue crabs never exceeded 0.1

I ppm.

e. Toxicity. The toxicity of 2,4-D "s dependent upon the
formulation involved and the species affected (see tables C-2 and C-3).
2,4-D is not considered to be greatly toxic to man. It is extremely
unlikely that toxic doses could be received from spray applications,
but safe handling and storage of the concentrate should be exercised.
Berwick (1970) places the LD5 0 of 2,4-D to hussns at approximately
400 mg/kg body weight. Four cases of 2,4-D poisoning recorded in the
literature were discussed. Symptoms of the different victims included
fatigue, nausea, vomiting, loss of weight, diarrnea, numbness of the
fingers and toes, shooting pains in the feet, swelling of feet and
legs, headaches, and vertigo. All of the victims did not experience
all of these symptoms, and it is not known which symptoms were caused
by the various chemicals mixed with the 2,4-D such as S-ethylde-
propylthiolcarbonate, epichlorohydrin, kerosene, and emulsifiers.

K; These exposures were related to terrestrial application and were the
result of misuse or accidental contact with the herbicide, prolonged
contact of the herbicide on the clothes or skin, or the accidental
drinking of the herbicide. Since 2,4-D is widely used in agriculture
and there is a general lack of reported problems, it is assumed that I
it is nontoxic to humans at the levels of normal exposure. The
exposure to the general public from an aquatic plant program would be
minute in comparison to the exposure of agricultural workers.

The established acceptable intake of 2,4-D for humans ranges between
zero and 0.3 mg/kg body weight (W.H.O., 1977). The U.S. Occupational
Safety and Health standard for employees exposed to 2,4-D must not
exceed in 8-hour time-weighted average of 10 mg/m 3 in a working
atmosphere during an 8-hour shift for a 40-hour work week. The
acceptable ceiling in U.S.S.R. is 1 mg/n3 (Winell, 1975).

Waterfowl have a high resistance to 2,4-D. The LD50 for young
mallards was measured to be above 1,000 mg/kg b.w. for 2,4-D acid and
more than 2,025 mg/kg for the sodium salt. For young pheasants, the
LD50 was 472 mg/kg; young coturnix, 668 mg/kg; and pigeons, 668
mg/kg. This was when the stated dosage was given orally in a
capsule. The LC50 of diet was found to be over 5,000 ppm for the
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TABLE C-2

Acute Toxicity of Herbicides to Mammals and Birds

Herbicide Organism LD 50 Reference

2,4-D Acid Mice 375 mg/kg b.w.2./ Hill & Carlisle, 1947

"368 " Rowe & Hymes, 1954

"itRats 375 " Specter, 1955

"666 " " Hill & Carlisle, 1947

" Guinea Pigs 469 " " Rowe & Hymes, 1954

"IS "S 1,000 " " Hill & Carlisle, 1947

"Dogs 100 " " Drill & Heratyka,

1953

"Rabbits 800 " " Spector, 1955

Mule Deer 400-800 " " Tucker & Crabtree,
1970

"Humans About 400 " " Berwick, 1970

"Chicks 541 " " Rowe & Hymes, 1954

"Mallards 1,000 " " Pimental, 1971

"I' Pheasants 472 " " "

"Coturnix 668 " "

"5, Pigeons 668 " " " "

"Bobwhite 5,000 " ""

1/ LD50 - lethal dose to 50 percent of test animals.

2/Mg/kg b.w. - milligrams of the herbicide per kilogram of body weight of
the organism.
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TABLTE C-2 (con.)

Acute ToxliUS of Herbicides to Xamals and Rirdw

1'
Herbicide Organism .50V Reference

Dichlobenil Rats 3,160 mg/kg/bw USDI, 1970

"Mallards 2,000 " " Tucker & Crabtree,
1970

Pheasants 1,189 " " Tucker & Crabtree,

1970

Diquat Rat 400-440 " " WSA, 1967

Mallard 564 " Tucker & Crabtree,

1970

Endothall Rat 125 " " Amchem, undated
(Dipotahhium

salt)

C3
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TABLE C-3

Acute Toxicity of Herbicides to Fish

Common Name Time 1/
Herbicide of Fish Species 50 Reference

2,4-D (BEE) Bluegill Lepomis 24 hrs. 2.1 ppm Hughes &
macrochirus Davis, 1963

"48 hrs. •o

2,4-P (DMA) " 24 hrs. 220-548

"48 hrs. 220-458 o

Channel Ictalurus 96 hrs. 125 ppm U.S.A.C.O.E.,
Catfish punctatus 1978

"Fathead Pimephales 96 hrs. 335 ppm

Minnows promelas

""g " 48 hrs. 350 ppm

"Rainbow Salmo 96 hrs. 100 ppm Folmar,
Trout gairdneri 191'6

Dichlobenil Bluegill Lepomis 24 hrs. 20.0 ppm Jonet, 1964
(Granular) macrochirus

"24 hrs. 37.0 ppm Hughes &
Davis, 1962

"48 hrs. 20.0 ppm Bohmont, 1967

"Rainbow Salmo 48 hrs. 22.0 ppm Jones, 1964
Trout gairdneri

Harlequin 24 hrs. 120.0 ppm Alabaster,

Fish 1969

i Redear Lepomis 48 hrs. 20.0 ppm Cope, 1965
microlophus

1/ LC50  - lethal concentration to 50 percent of the test animals.
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TABKE C-3 (con)

Acute Toxicity of Herbicides to Fish

Common Name Time 1/

Herbicide of Fish Species Exp. LC5 5 / Reference

Dichlobenil Bluegill Lepomis 24 hra. 17.0 ppm Hughes &

(Wetable powder) macrochirus Davis, 1962

"24 hrs. 22 ppm Cope, 1965

Rainbow Salmo 24 hrs. 23 ppm
Trout gairdneri

Diquat Harlequin 24 hrs. 76 ppm Alabaster,
Fish 1969

Rainbow Salmo 24 hrs. 90 ppm
Trout gairdneri

"Brown S. trutta 24 hrs. 32.6 ppm Simonin &
Trout Skea, 1977

"Brown 96 hrs. 20.4 ppm
Trout

Largemouth Micropterus 24 hrs. 24 ppm Surber &
Bass salmoides Pickering,

1962

Bluegill Lepomis 24 hrs. 91 pm
macrochirus

Fathead Pimephales 24 hrs. 140 ppm
Minnow promelas

Striped Morone 24 hrs. 315 ppm Wellborn,
Bass saratilis 1969

Rainbow Salmo 48 hra. 12.3 ppm FWPCA, 1968

Trout gairdneri

Chinook Oncorhynchus 48 hrs. 28.5 ppm Bond, Lewis &

Salmon tshauytscha Fryer, 1959

"" 48 hrs. 28.5 ppm Bohmont, 1967

Coho 0. kisutch 96 hra. 30 ppm Lorz et al.,

Salmon 1978

I/LC5 0 - lethal concentration to 50 percent of the test animals.

C-9
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fi-i
TAKEZ C-3 (con)

16 Acute Toxicity of Herbicides to Fish

Coammon Name TimeHerbicide of Fish Species E LC5 0  RfHe -tce Up.. ---- Reference

Endothall Bluegill Lepomis 24 bra. 428 ppm Hughes &(Acid) macrochirus Davis, 1963

""1"24 bra. 450 ppm Surber &
Pickering,
1962

"Fathead Pimephales 24 bra. 560 ppm
Minnow promelas

Largemouth Micropterus 24 bra. 560 ppm
Bass salmoides

Harlequin 24 lra. 565 ppm Alabaster,
Fish 1969

Redfin Notropis 96 bra. 95 ppm Walker, 1963
Shiner umbratilis

"of Redsided Richardsonius 96 bra. 105 ppm
Shiner balteatus

Bluntnose Pimephales 96 bra. 120 ppm
Minnow notatus

Largemouth Micropterus 96 bra. 120 ppm
Bass salmoides

Redear Lepowis 96 bra. 125 ppm
Sunfish microlophus

"Carp Cyprinus 96 hra. 175 ppmo
carpio

Yellow Ictalurus 96 bra. 175 ppm "
Bullhead mtalis

Black I. melae 96 bra. 180 ppm
Bullhead

I/LC5 0  lethal concentration to 50 percent of the test animals.
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TABLE C-3 (con.)

Acute Toxicity of Herbicides to Fish

Camoon Name LTme
Herbicide of Fish Species LC 50 Reference

Sudothall Rainbow Salmo 48 hrs. .29 ppm F APCA, 1968
(Copper) Trout -airdneri

Endothall o I 48 hr.. 1,15 ppm

(DNA)

Endothall Redfin Notropis 96 hr.. 105 ppm Walker, 1963
(Disodium Shiner umbratilis & 1964
Salt)

Bluntnose Pimaephales 96 hrs. 110-120 Walker, 1963
Minnow notatus ppm & 1964

"Carp Cyrinus 96 hrs. 145-210
carpio

"Brown Ictalurus 96 hrs. 170-175
Bullhead nebulosus

" Black 1. mlas 96 hrs. 180-185
Bullhead

Bluegill Lepomis 96 hrs. 125-150
macrochirus

"Redear Lepomis 96 hr.. 125 ppm
Sunfish microlophus

,t Largemuth Micropterus 96 hrs. 120-125
Base salmoides

1 LC - lethal concfttration to 50 percent of the test animals.
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following 2-week-old birds fed on treated feed 5 days and untreated
for 3 dayst mallards, pheasants, bobwhites, and coturni (Pimentel,
1971).

As with birds, mammals are at a lower risk from 2,4-D applied to an
aquatic system than organisms which are restricted to that system.
The LD50 of 2,4-D fer mamuals is 100 ppm and up. In long-term
feeding rials, test animals were tolerant of doses up to 25 percent
and as low as 0.4 percent of the acute oral LD50 fed on a con-
tinuing basis without ill effects. The following LD5 0 were found
for several species of mamnals (Pimentel, 1971):

Ratvr 666 mg/k-
Mice 375 mg/kg
Rabbits 800 mg/kg
Dogs 100 mg/kg
Guinea pigs 1,000 mg/kg
Mule Deer 400-800 m*/kg

These dosages represent oral intake of the specified ratio of 2,4-D
to body weight. Signs of poisoning include loss of appetite., loss of
weight, weakness, lack of coordination, and alterations of the liver
ane, other internal organs.

Results of studies with fish show 1.ae acute toxicity of 2,4-D to
range between 1 ppm and 1,C00 ppm. Toxicity is largely associated
with the esters and oil-soluble amine formulations. The water-
soluble amine salts "to all intents, are .iontoxic to fish" (C.A.S.T.,
1975).

During the TVA's experiments at Watt's Bar and Guntersville
monitoring stations, fish were observed to move out of the treated
areas as a result of applying 40 and 100 pounds of 2,4-D BEE per
acre. No mortality of free-swimming fish in treated areas of the
lakes were observed. However, at Watt's Bar, there was a 5 percent
mortality rate among caged fish (Smith and Isom, 1967). Alabaster

Fi (1969) reported that the LD50 for rainbow trout was 250 ppm for 24
hours. In laboratory experiments, 2,4-D acid was not toxic to blue-
gill or largemouth bass at 1 ppm and wae only slightly toxic at 100
ppm. Bluegill, green sunfish, and smallriouth basr fry survived a
concentration of 10 ppm 2,4-D BEE for 8, 4, and 5 days, respectively,
during an 8-day experiment (Pimentel, 1971). No mortality was
observed in native fish in an east coast estuary when 2,4-D BEE was
applied at 30 pounds per acre (Beaven et al., 1962). Rawls (1965)
later observed that 2,4-D acetamiae applied to an estuary at 20
pounds per acre killed all caged fish (mostly pumpkinseed) within 30
days. The mortality of bluegill ranged from 19 percent to 100
percent in ponds treated with 10 ppm 2,4-D. Spawning was delayed 2
weeks. Fry production appeared essentially the same at 0.1, 0.5, 1,9 5, and 10 ppm 2,4-D. Fish in the pond treated at 10 ppm showed three
times the growth in weight as control fish. Other concentrations
showed a greater increase in weight than did the controls but not as
much as the fish in the 10 ppm concentration. The most severe
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pathologic effects observed in fish at the highest concentration
involved the liver, vascular system, and brain, and lasted 84 days
(Cope et al., 1970).

The toxicity of 2,4-D to salmonids is not known, but early indications
are that they may be more susceptible than other species (Meehan et
al., 1974). Until the effects of the specific formulations of 2,4-D
proposed for use are known for the species of salmonids present in
the treatment areas, time restrictions will be necessary to minimize
or prevent exposure.

Whitney et al. (1973) monitored the effect of a 2,4-D treatment in
Currituck Sound, North Carolina. They found no acute adverse effects
to fish and macroinvertebrate population. Maximum accumulation of
2,4-D in fish was 0.24 ppm, in invertebrates it was 0.23 ppm.

In 1966, the Tennessee Valley Authority (TVA) applied 888 tons of 20
percent 2,4-D (BEE) granular to 8,000 acres of milfoil in seven
reservoirs at rates from 40 to 100 pound acid equivalent per acre.
Extensive monitoring was done on water quality and aquatic fauna
before and after the applications. No measurable toxic effect was
observed on benthic fauna, including burrowing mayflies (Hexagenia),
which are a principal component. Invertebrates inhabiting milfoil
disappeared as their habitat was destroyed, but the overall evalu-
ation of collected data indicated that the 2,4-D had not produced
adverse effects on aquatic fauna or water quality (Smith and Isom,
1967).

The EPA (1976) states that 2,4-D is not highly toxic, but suggests
that the concentration should not be allowed to exceed 10 ppm in
estuarine waters. Studies by Valentine and Bingham (1974) and Hauxby
(1977) indicate that relatively high concentrations of 2,4-D are
required to inhibit growth of the several species of algae tested.

f. Carcinogenicity. The scientific literature concerning the
carcinogenicity of 2,4-D is not conclusive. Hansen et al., (1971)
fed rats varying concentrations of 2,4-D in their food for 2 years.
No increase in tumors was noted until the concentration reached 1,250
mg/kg. The author stated that the raw data supported the pathological
interpretation that a carcinogenic effect had not been shown.

Innes et al., (1969) conducted a large-scale study designed to screen
4 selected pesticides for tumorigenicity in mice. They concluded that

2,4-El did not cause a significant increase in tumors after oral
administration of up to 100 mg/kg for approximately 18 months.

Reuber (1979) reevaluated the test data and histological sections of
the Hansen et al. (1971) study and the Innes et al. (1969) study.
Rueber stated that Hansen's work indicated an increase in the
incidence of malignant neoplasms with lymphosarcomas increased for
both sexes and neoplasms of the mammary glands increased for female
rats.
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.H also stated that Inmes' date indicated vov increase in tumors for
mice fed 2,4-D in their fcod, but an increased incidence of neoplasms
of the lung ii male mice fed 2,4-D isopropyl ester, an increased
incidence of reticulum cell sarcoma in female mice fed 2,4-D butyl
ester, a slight increase in neoplasms of the liver in male mice and
of the lung in female mice fed 2,4-D isooctyl Pester, and an increase
in reticulum cell sarcomas in male and female mice injected with
2,4-D isooctyl ester.

In a Russian study, Archipov and Kozlova (1974), tested the effects
H of the amine salt of 2,4-D fed to rats and mice for 2 years and 3

months. They concludAd that their studies have shova an absence of
demonstrated carcinogenicity of the amine salt of 2,4-D. la another
test, they applied the amine salt of 2,4-D to the skin of mice in
conjunction x;ith 3-methylcholanthrene and benzene for a period of 20
months. These test mice showed an increase in the number of papil-
lomas (benign tumors). The &uthors concludtd that 2,4-D can act as a
cocarcinogen which should be taken into account before recommending
further use in agriculture.

g. Teratogenicit and Fetotoxicity. Schwetz et al. (1971) fed
pregnant rats up tc-87.5 mg/kg/day ot propylene glycol butyl ether
ester and iaooctyl ester of 2,4-1) on days 6 through 15 of gostation
and tested the pups for teratogenic, eirbryotoxi'p, and fetotoxic
"effects. The authors stated that the only anomalies which could be
related to treatment wi.th 2,4-D were decreases ii fetal body weight,
subcutaneous edema, delayed ossitication of bone, lumbar ribs, and
wavy ribs. None of Lhese anonialies interfered with either fetal or
neonatal development or survival. The deve.lopment and surr.4 val of
pups for 21 days following birth was not affected by 2,4-D treatment
and, therefore, the authors concluded that the anomlies were neither
persistent nor detrimental. The authors also concluded that the dose
level essentially without effect is 25 mg/kg/day.

Courtney (1977) working with mice, concluded that in general, the
esters of 2,4-D significantly decreased fetal weight but did not
affect mortality. Cleft palates were not produced with low doses of
the esters except for the PGBE ester. The n-butyl and the PGBE ester
"at high concentrations produced a comparable incidence of cleft

* palates. 2,4-D butyric acid did not affect fetal development.

Khera and McKinley '1972) studied the effects of 2,4-D on pregnant
rats. They found that at the highest dose, all derivatives of 2,4-Df
were associated with a sipnificantly increased teratologic incidence,
and that the butyl and isooctyl esters tended to depress fetal.
weight. There was no indication of any adverse effect on numbers of
viable fetuses and only a slight suggestion of an increase in fetal
mortality with several derivatives. At the lower level of treatment
(12.5 mg/kg), 2,4-D derivatives induced no apparent harmful effect.
The postnatal paraneters of the test animals did not reveal any
significant deviation from the control population.
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Konstantinova (1976), also working with pregnant rats, concluded that
2,4-D and 2,4-dichlorophenol administered separately or in combin-
ation did not kill embryos or cause other gross anatomical defects of
development at any tested dose (up to 50 mg/kg 2,4-D and 1 mg/kg
2p4-dichlorophenol). The higher doses did, however, cause pathology
of internal organs of fetuses in the form of hemorrhages. At lower
doses (U and 0.1 mg/kg of 2,4-D and 0.1 mg/kg 2,4-dichlorophanol),
however, these hemorrhages were not produced. Combined administration
of these compounds at 0.1 mg/kg each did produce an increase in
hemorrhaging suggesting a synergistic effect.

h. Mutalenicity. Andersen et al. (1972) found no conclusive
evidence indicating that 2,4-D is a mutagen in tests with the bac-
terium Escherichia coli and T-4 bacteriophage. (These two test
organisms are known to interact in genetic recombination.) Increases
in aberrations were within the range of spontaneous rates. In the
yeast Saccharomyces cervisiae strain D-4, gene conversion was
increased by concentrations of 2,4-D alove 400 ppm. Mitotic recom-
bination in S. cervisiae D-5 was increased by 2,4-D at 300 ppm
(Siebert and Lemperle, 1974: Zetterberg et al., 1977). Johnao-
(1971) noted no genetic variations in men who were exposed to 2iý uad
40 mg of 2,4-D per day.

Magnuson et al. (1977) stated that although 2,4-D seems to be
mutagenic in fruit flies, the effect is quite weak, only amounting to
between two and three times the control level at an exposure of 1,000
ppm in the substrate for 2 weeks. I
Ahmed et al. (1977), working with Chinese hamster V79 cells exposed
to concentrations approaching the EPA tolerance limits, concluded
that 2,4-D increased the number of ovabain-resistant mutants and
acted as a weak mutagen.

i. Chronic Exposure. The effects of long-term exposure to low
concentrations of 2,4-D are not known. The exposure received by fish
and wildlife in the treatment areas would be short-term and at a low
concentration because of the rapid breakdown. Benthic organisms
would be subject to longer periods of exposure. The exposure could
be repeated annually. The exposure to humans would be very low
because of the restrictions placed on water use following treatment.

3. Endothall (dipotassium salt)

a. Effectiveness. Endothall labels indicate that milfoil
(Myriophyllum spp.) would be: controlled by concentrations of 2-3 ppm.
Milfoil control has been verified in northwest waters recently in
Clear Lake, 1978, and Lake Washington 1979 by A-1 Spray Service. As
with other aquatic herbicides, it is very effective in quiet waters
and less effective in areas with rapid water exchange.

b. Persistence. The presence of endothall in the water was
monitored for the Lake Washington application in the sumer of 1979.
"The maximum concentration detected in the water column was 1.2 ppm on
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the day of application. After ten days the maximum concentration
detected was 0.017 ppm. (McCall, 1979).

c. Breakdown Products. Although some plants metabolize
endothall, the main decomposition appears to be performed by
microorganisms. The initial breakdown occurs in the ring strurt..re
and results in a variety of seemingly nontoxic, naturally "ccurring
carbohydrate chains and carbon dioxide (HRIter, 1979).

d. Biological Accumulation. Laboratory tests with algae,
snails, goldfish and brown trout, daphnia and field tests in ponds
and lakes with largemouth bass, bluegills, and catfish, indicated
that endothall wao not accumulated and did not persist in these
species for more than a few days following exposure (Pennwalt Corp.
1979, Proprietary Information, as cited by Halter, 1979).

e. Toxicity. The acute toxicity of endothall to fish species is
relatively low, with the L.C. 50 for 96 hours generally being above
1-00 ppm (see table C-3). The toxicity to mallard ducks is so low
that it can essentially be classified as non-toxic (Pennwalt Coro.,
1979, Proprietary Information, as cited by Halter, 1979). The LD

50 of dipotassium endothall to rats is 125 mg/kg (see table C-2).

f. Carcinogenicity. Rats were fed 0,600, 1200, and 2400 ppm
dipotassium and disodium endothall in their diets for two years. The
test groups did not show any differences from the coiitrol group and it
was concluded that endothall is not carcinogenic in the rat (Pennwalt
Corp., 1979, Proprietary Information, as cited by Shearer, 1979).

g. Teratogenicity and Fetotoxicity. Pregnant rats were given
0.01, 0.13, and 2.0 mg/kg endothall acid on days 6 through 13 of
gestation. No effects were seen on implantation, gestation, or gross
fetal abnormalities in skeletal or soft tissue (Pennwalt Corp., 1979,
Proprietary Information, as cited by Shearer, 1979).

h. Mutagenicity. Endothall tests were negative for inducing
point mutations in bacteria Samonella typhimurium and the phage T4
(Andersen et al., 1972). Hadder (1970), however, found a mutation
rate 8-1/2 times normal in fruit flies (Drosophilia melanogaster)
exposed to endothall (as cited by Shearer, 1979).

4. Diguat

a. Effectiveness. Diquat is a broad spectrum contact herbicide
which would kill milfoil and most native aquatic plants down to the
hydrosoil. It would not affect the roots (Shealy, 1971, as cited by
Halter, 1979).

b. Persistence. Diquat generally does not persist in the water
column for more than 10 days. Diquat, however, is strongly cationic
and adsorbs to the sediment where it has been known to persist for up
to several years (Simaiman, and Cheaters, 1976, as cited by Halter,
1979).
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c. Breakdown Products. The known breakdown products of diquat
include 1,2,3,4-tetrahydro-l-oropyrido (1,2,-a) -5-pyrazinium ion
(TOPPS); pyridine-2-carboxamide (picolinamide); pyridine-2-carboxylic
acid (picolinic acid); 3,4-dihydro-8-hydroxy-2H-pyrido (1,2-a)
pyrazin-l,6-dione; 3,4-dihydro-2H-pyrido (1,2-a) pyrazin-1,6-dione;
6,7-dihydro-4-oxo-dipyrido, (1,2-a: 2'-1'-c) pyrazine-8-ium ion
(diquat monopyridone); and 6,7-dihydrodipyrido (1,2-a: 2'-,1'-c)
pyrazin-4-9-dione (diquat dipyridone). The persistence or biological
effects of these compounds are not documented (Chevron Chemical Co.,
1979, as cited by Halter 1979).

d. Biological Accumulation. Diquat residues in bluegills in
ponds treated with 1 ppm peaked at 0.5 ppm after 10 days and were
undetectable after 12 weeks. (Gilderhus, 1967, as cited by Halter,
1979). Shellfish in Chesapeake Bay did not build up any concen-
tration of Diquat even though the sediment contained high concentra-
tions for over a year (Haven, 1969, as cited by Halter, 1979).

e. Toxicity. A review of the literature indicates that diquat
produces a moderate to low acute toxicity (5 to greater than 100 ppm)
to most tested aquatic invertebrates. It has shown a higher toxicity
(0.05 to 3 ppm), however, to daphnia and amphipods (Halter, 1979).
The toxicity to fish ranges from a L.C. 5 0 of 12.3 ppm for 48 hours,
to 315 ppm for 24 hours (see table C-3). The L.D. 5 0 for rats is
400-440 mg/kg/bw, mallards is 564 mg/kg/bw (see table C-2).

f. Carcinogenicity. Rats fed 0, 125, 250, 500, and 1000 ppm
diquat for 2 years did not cause the formation of tumors. The group
fed 1000 ppm did not survive due to the toxic dose (FAO/WHO, 1971, as
cited by Shearer, 1979). Another study with rats using 0, 10, 50,
100, 250, 500 and 1000 ppm, also failed to show tumor formation.
Most test rats did develop cataracts (Clark and Hurst, 1970, as cited
by Shearer, 1979).

g. Teratogenicity and Fetotoxicity. Several studies were done
to determine the developmental toxicity of diquat but the methodology
(too high of dosages or wrong timing of exposure) was inadequate to
draw any conclusions (Shearer, 1979).

h. Mutagenicity. Tests for mutagenicity were negative for
microbial screening systems, yeast and fruit flies, but caused an
increase in unscheduled DNA synthesis in human cell cultures
(Shearer, 1979).

5. Dichlobenil.

a. Effectiveness. The dichlobenil label indicates effectiveness
against a wide range of aquatic and terrestrial plants. Proprietary
information from the Thompson-Hayward Chemical Company (as cited by
Halter, 1979) verifies that milfoil and most native aquatic species
are susceptible.
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b. Persistence. Five studies in warmw-ter ponds sumarized by
Halter (1979) showed that dichlobenil generally persists for 3 to 5
months in pondwater. Residues may persist for six months or longer
in the sediment.

c. Breakdown Products. The most commonly identified metabolite
of dichlobenil in the aquatic system is 2,6-dichlorobenzamide, which
is relatively resistent to breakdown. Another, 2,6-dichlorobenzoic
acid, has been shown to be less toxic than dichlobenil (Halter, 1979).

d. Biological Accumulation. Zooplankton may accumulate 5-10 ppm
dichlobenil following application and then eliminate it over a two-
month period. Benthic invertebrates may accumulate up to 2 ppm and
eliminate it in one month. Fish can accumulate toxic doses if sub-
ject to prolonged exposure (Halter, 1979).

e. Toxicity. Laboratory test, ir•:fcate that dichlobenil has a
moderate to low acute toxicity (10 to 30 pz•a) for mos" n.uatic
invertebrates tested. This toxicity is not seen under rield
conditions, however. Laboratory tests show moderate to low ccute
toxicity to warm water fish species tested but higher toxicity with
continued exposure (Halter, 1979). The acute toxicity to mammals is
relatively low, with L.D. 50 's in the range of 1000 to 3000 mg/kg/bw
(see table C-2).

f. Carcinogenicity. Rats were fed 0, 20, 50, and 100 ppm
dichlobenil in their diet for two years. They showed no effect on
growth or mortality and produced no tumors that could be correlated
to treatment or dose (Von Genderen and von Esch, 1968, as cited by
Shearer 1979).

g. Teratogenicity and Fetotoxicity. Pregnant mice were given 60
mg/kg dichlobenil per day on days 3 to 14 of gestation. There was no
difference in number of fetuses, litter size, or percentage of dead
fetuses. No detailed examination for defects was performed (Van
Genderen and von Each, 1968, as cited by Shearer, 1979).

h. Mutagenicity. Dichlobenil was tested for its ability to
induce point mutations in Salmonella typhimurium, the phage T and T4,
three other species of bacteria, and yeast. The results were
negative for all tests (Shearer, 1979).
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LIT"e OF000301 ATION
TABLE 0 COF TT

Letter

Cultural Resources Coordination

Letter t" Washington State Historical Society. D-1
16 June 1978

Offices of Archeology and Historic Preservation, D-3
5 July 1978

Letter to Office of Archeology and Historic D-4
Preservation, 30 January 1979

Prime and Unique Farmlands Coordination

Letter to Soil Conservation Servicet D-5
15 June 1978

Mineral lesources Coordination

Bureau of Mines, 6 February 1979 !-6

Sols-Source Aquifer Coordination

, rvironaental Protection Agency, D-7
23 February 1979

Aquatic Herbicide Coordination

Washington Department of Agr£iulture, 0-9
4 August 1978

Environmental Protection Agency, D-12
14 August 1978

Washington Department of Agriculture, D-13
20 September 1978

Washington Department of Ag•iculture D-14
12 April 1979
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Fis M 'fl1~fecoordiflation:

veuhinston Department of Fisheries, D-lS
6 July 1978

U.S, Wish and Wildlife Service, D-17
29 August 1.978''

National Mart" e Wishe~lqi evie 2
2 Oetobei 1978

Washington Department of Pisherice, D-29
S* 16 February 1979/with Inclouures '.,

U.S. Fioh and Wildilfe Service,' D-34
20 February 1979

Washington DepartMenMt of Fisheries '-37
24 April 1979
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NPSEN-PL-ER

'II

Mr. Frank Green
Washington State Historical Society
315 North Stadium Way
Tacoma, Washington 98403

Dear Mr. Green:

We are currently preparing a draft environmental impact statement on the
proposed Aquatic Plant Management Program for the State of Washington.
A description of the project is attached as inclosure 1.

Based on readily available information which you may wish to furnishat
no cost to the U.S. Government, 1 would appreciate receiving information
on the effect, if any, this project would have on any known.or potential
historical, prehistorical, and paleontological resources.

Any questions you have may be referred to Me. Karen Mottling or
Mr. Robert Rawson at (206) 764-3624. We would appreciate receiving
your reply by 15 July 1978 so that your comments can be incorporated in
the draft statement.

This same request is being sent to the individuals listed in inclosure 2.

Sincerely yours,

2 Incl
As stated
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SAME CORRESPONDENCE SENT TO:

Mr. Frank Green
Washington State Historical Society
315 North Stadium Way
Tacoma, Washington 98403

Richard D. Daugherty, Director
Washington Archeological Research Center
Washington State University
Pullman, Washington 99163

Jeanne Welch, Deputy State Historic
Preservation Officer

Office of Archeology and Historic Preservation
Ill West 21st Avenue
Olympia, Washington 98504

,Jerry V. Jermann, Director
Office of Public Archeology
Institute for Environmental Studies, FM-12
University of- Washington
Seattle, Washington 98195

Mr. Garland Gordon
Interagency Archeological Service
Heritage Conservation and Recreation Service
Post Office Box 36062
San Francisco, California 94102j

Louis S. Wall, Assistant Director
Office of Review and Compliance
Advisory Council on Historic

Preservation
Post Office Box 25085
Denver, Colorado 80225
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A STATE OF OFFICE OF ARCHAEOLOGY AND HISTORIC PRESERVATION
WASHINGTON iII West Twnt.irst Avenue, oi. Wahinqton W,•, 4 2W7,544011

Dixv Lm Rawi
Gowmor July 5, 1978

Steven F. Dice
Chief, Environmental Resources Section
Seattle District, Corps of Engineers Re:Aquatic Plant Managemeat Progrm,
P0 Box C-3755ReAqaiPlnMaaentroam
Seattle, WA 98124 Request for Comments.

Dear Applicant:

We have reviewed the project materials forwarded to us for the above project
and would like to make the following comments:

XXXInsufficient information: We will need a detailed narrative of the project
elements; a map of the project site and surrounding area showing topography,
drainage, specific project boundaries, and indicating County, Section, Town-
ship, and Range; line drawings of the project; photographs of structures to
be renovated or demolished.

No resources present: No properties are listed in the National and State
-Register of Historic Places or the State Inventory of Historic Places which

may be impacted by the project. (Properties include archaeological-historic
resources).

Potential effects on unknown resources: There is reasonable probability
that cultural resources exist in the project area and a cultural resources
survey is recommended as part of project construction.

,urces present, no effect.

Resources present, effect uncertain: see below for comment.

No adverse effect on National Register property.

A( 3e effect on National Register property: see below for comment.

Si cer

Sheila ump, Historic Preservation Spec.
for Jeanne M. Welch, Deputy State

bp Historic Preservation Officer

Comments: We will need specific activities and locations to be identified before
we can comnent on the potential for impact to cultural resources.
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Jeanne Welch, Deputy State Historical
Preservation Officer

Office of Archeology and Historic
Preservation

111 West 21st Avenue

Olympia, Washington 98504

Dear Ms. Welchs

By letter of 15 June 1978, we notified your agency of our proposed
Aquatic Plant Control Program for the State of Tvashington. The pur-
pose of this follcwup letter is to provide you with an updated proj-
ect description, attached as inclosure 1.

DBased on readily available information which you may wish to furnish
at no cost to the U.S. Government, I would appreciate receiving
information on the effect, if any, this project would have on any
kncrwn or potential historical, prehistorical, and paleontological
resources*

Any questions you have may be refereed to M.r. kobert Rawson, tele-
phone (206) 764-3624. Ue would appreciate receiving your reply by
15 February 1979 so that your coments can be incorporated in the
draft statement.

Sincerely yours,

I In
1 . . ..rN~ 2•.J U .K .•-,.

An stated
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NPSEN-PL-ER 15 JUN 1978

J~i

Galen S. Bridge, State Conservationist
Soil Conservation Service
United States C'ourthouse, Room 360
Spokane, Washington 99201

Dear Mr. Bridge:

We are currently preparing a draft environmental impact statement on the
proposed Aquatic Plant Management Program for the State of Washington.
A description of the project is attached as inclosure 1.

We would appreciate any information or opinion the U. S. Department of
Agriculture has concerning the impact of this project on prime and unique
farmlands.

Any questions you have may be referred to Ms. Karen Mettling or

Mr, Robert Rawson at (206) 764-3624. We would appreciate receiving
your reply by 15 July 1978 so that your comments can be incorporated in

the draft statement.

Sincerely yours,

SIDNEY KNUTSON, P.E.

I Incl Asat Chief, Engineering Division

As stated

D- 5
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United States Department of the Interior

BUREAU OF MINES
EAST 315 MONTGOMERY AVENUE

SPOKANE, WASHINGTON 99207

Western Field Operations Center
February 6, 1979

Mr. Sidney Knutson, P. E.
Asst. Chief, Engineering Division
Seattle District, Corps of Engineers
P.O. Box C-3755
Seattle, WA 98124

Dear Mr. Knutson:

We anticipate no adverse impacts on mineral development from implementation

of the Aquatic Plant Control Program for the State of Washington.

Sincerely yours,

R N. App r., Ch'
Western Field Opera ns Center

D-6
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U.S. ENVIRONMENTAL PROTECTION AGENCY

REGION X
1200 SIXTH AVENUE

SEATTLE, WASHINGTON 93101

REPL.YTo M/S 446

FEB 2 M7

Mr. Sidney Knutson
Assistant Chief, Engineering Division
Seattle District Corps of Engineers
P.O. Box C-3755
Seattle, WA 98124

Dear Mr. Knutson:

This responds to your letter dated January 30, 1979, requesting
our opinion on the impact your proposed Aquatic Plant Control Program
for the State of Washington would have on the Spokane Valley-Rathdrum
Prairie Aquifer (designated Sole-Source). Your letter notes that
your office is preparing a draft EIS on this program and wishes to

>1 incorporate our comments in that statement.

We have had some difficulty determining from the enclosure to your
4 letter what exactly is being asked for relative to the Spokane Valley

Aquifer. Since none of the problem lakes listed in your control
program are located in the aquifer recharge area, we assume your
question is intended to be hypothetical. Also, since not all of
the listed alternative plant control methods would impact the
aquifer, we assume you desire comments relating to chemical treatment.

Any planned or intended use of aquatic plant control chemicals
(herbicides) regardless of locality or purpose, is subject, as you
undoubtedly know, to strict regulation. Herbicide usage in recharge
areas of the Rathdrum Prairie-Spokane Valley Aquifer would be of
particular concern regarding groundwater supplies and would be sub..
ject to stringent review both against Sole Source and pesticides
control program criteria. The benefits of aquatic plant control
relative to potential health risks due to contaminated drinking

water supplies would be given particular attention.
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We hope we have responded adequately to your request for our opinion
on pesticide usage in the Rathdrum Prairie-Spokane Valley Aquifer
area. At such time as the draft EIS on your Aquatic Plant Control
Program is available, we would appreciate receiving a copy for
review.

egional Administrator

D-4
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STATE OF DEPARTMENT OF AGRICULTURE

4WASHINGTON 4 Genral Adlninmt.,o,, BRuldinq, Olv.•.np, Washirnqton WSW

Dixy Lee Ray
Govrnor

August 4, 1978

Sidney Knutson, P.E.
Asst. Chief, Engineering Division
Department of the Army
Seattle District
P.O. Box C-3755
Seattle, WA 98124

* 'Dear Mr. Knutson:

We have been asked to respond to a letter you sent to our director dated July 17,* 11978 concerning a proposed environmental impact statement for an aquatic plant
management program in the state of Washington. We will attempt to answer your
questions in the order asked.

To the best of our knowledge, the following is a complete list of herbicides regis-tered for aquatic use in Washington. If a question should arise concerning a
to our registered lists and state registration status changes very quickly.

Active Ingredient Product Manufacturer EPA reg. no.

copper ethanolamine complex Cutrine Plus Applied Biochem- 895-10
ists

2,4-D (octyl ester) Transbas LV4 Brush Transbas 11687-57-37507
Killer

2,4-D (octyl ester) Transbas LV6 Transbas 11687-28-37507

2,4-D (octyl ester) Transbas LV4D Transbas 11687-4-37507

2,4-D (dimethylamine salt) Transbas A4D Transbas 11687-6-37507

2,4-D (dimethylamine salt) Transbas A6D Transbas 11687-19-35707

2,4-D (sodium salt) Aquacide Pellets Aquacide Co. 5080-2

2,4-D (butoxyethanol ester) AquaKleen Amchem ,4.go4- AA

Simazine Aquazine Ciba-Geigy 100-437

Silvex Kuron Dow 464-162

D-9
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Sidney Knutson, P.E.
August 4, 1978

Active Ingredient Product Manufacturer EPA reg. no.

Dichlobenil Casoron GiG Thompson-Hayward 178-726

2,3,6-Trichloropheylacetate Fenac Amchem 264-139
(sodium salt)

Diquat Diquat water weed Chevron 239-1663
killer

Diquat Aquatic Contact Weed Trigon Corp. 10292-13-37594
Killer

Endothall (dipotassium salt) Aquathall Granular Pennwalt 4581-201-AA

Endothall (dipotassium salt) Aquathall K Pennwalt 4581-204

Endothall (dipotassium salt) Aquathall Plus Pennwalt 4581-200
& Silvex (potassium salt) Granular

SEndothall (dimethyl- Hydroth&ll 47 Pennwalt 4581-173
alkylamine salt)

Endothall (dimethylmine Hydrothall 191 Pennwalt 4581-172
salt) Granular

Endothall (disodium salt) Aquathall Pennwalt 4581-139

Copper Sul fate Medium crystals Citco 10o9-19

Copper Sulfate Snow crystals Ci tco 1109-21

Copper Sulfate Powdered Instant Citco 1109-7 "
Bl uestone

Copper Sulfate Large Bricks Citco 1i09-27

Copper Sulfate Granulbr crystals Citco 1109-20

Copper Sulfate Large crystals Citco 1109-1

Copper Sulfate Mountain bluestone Citco 10103-4
large crystals

Copper Sulfate Mountain bluestone Citco 10103-1
powdered

Copper Sulfate Mountain bluestone Citco 10103-9
granular crystals

Petroleum aromatic naptha Chevron Aquatic Chevron 522-39 *1
Solvent
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Sidney Knutson, P.E.
August 4, 1978

There are no herbicides currently pending approval for aquatic use in the state.
Dow Chemical Corporation applied for an aquatic label for DMA-4 for Eurasian
water milfoil control; however, this application was withdrawn by the company
prior to our action.

The procedures for authorization for use of a new aquatic herbicide vary. For
a product which is EPA registered for this use, state registration procedures
require submission of an application, three copies of the registered labeling
and a $10 fee (this fee is waived if registration is ac~complished by a govern-
ment agency). Washington State Department of Agriculture then determines whether
the product will be registered. All products must be registered prior to dis-
tribution into the state. For a product which is not registered for this use
by the EPA, a special local needs application (under authority of Section 24(c)
of amended FIFRA) may be attempted. We have en~closed an application blank for
this type of registration. The registration must meet the criteria of Question
7(a), (b) or (c). As this special local needs registration is a registration
which the Environmental Protection Agency has not reviewed, we. may require efficacy
and/or environmental safety data. The exact nature of the data required would vary
with the nature of the application and the chemical proposed. We also require a
draft label.

If you have any questions. please contact us.

Sincerely

IXI
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U.S. ENVIRONMENTAL PROTECTION AGENCY

REGION X
1200 SIXTH AVENUE

Ti SEATTLE, WASHINGTON 95101

REPLY TO UIC 443

AWN OP uF: Jr

A~UG 1 1 1278

Sidney Knutson, P.E.
Asst. Chief, Engineering Division
Seattle District, Corps of Engineers
P.O. Box C-3755
Seattle, WA 98124

Dear Mr. Knutson:

Your letter of July 18, 1978 to Mr. Donald Dubois requesting information
concerning aquatic herbicides for use on Eurasian water milfoil has been
forwarded to our branch.

In response to your first question, please refer to Ms. Mary Toohey's
letter dated August 4 which was a response to your letter to Mr. Mickelson.
The Washington State Department of Agriculture has discretion not to regis-
ter all EPA registered products but any product used in the State must be
also registered by EPA. Therefore, the list she has supplied you would be
those herbicides approved by EPA for aquatic use within the State of Wash-
ington.

Answering your second question, there have been no herbicide products withI
new active ingredients registered with EPA recently and none are pending
registration action. Washington State Department of Agriculture may have
registered new products for special local needs; however, new ingredien~ts
would not be included in any state registrations.

To answer your final question, Section 18 of the FIFRA gives EPA authority
to exempt federal or state agencies fromi pesticide restrictions if emer-

* gency conditions exist that require such an exemption. Enclosed is a copy
of the Section 18 regulations.

If you have additional questions relating to pesticides, please contact
Jonathan Heller at 399-1090.

Sincerely,

Alexandra B. Smith, Chief
Environmental Evaluation Branch

EnclosureI-1



•, STATE OF DEPARTMENT OF AGRICULTURE
WASHINGTON 40 Geinral Administration Building, Olympia, Washington 9850W

i' Dixy Lee Ray
Goverror

September 20, 1978

Bob Rossen
Dept. of Army
Seattle District Corps of Engineers
P.O. Box C-3755
Seattle, WA 98124

Dear Mr. Rossen:

As we discussed over the telephone September 19, the following are some herb-
icide materials registered for use in the aquatic environment in Washington
state in 1978. These materials were inadvertently left out of my letter of
my letter of August 4, 1978 to Sidney Knutson.

Active Ingredient Product Manufacturer EPA reg. no.

S2,4-D dimethylamine salt Vegatrol 6D Velsicol 876-221

2,4-D dimethylamine salt Vegatrol A-4D Velsicol 876-222

2,4-D butoxyethyl ester Vegatrol BE-4D Velsicol 876-217
2,4-D isooctyl ester Vegatrol LV-4D Velsi(;ol 876-218

silvex isooctyl ester Vegatrol LV-4TP Velsicol 876-227

s2,4-D Isooctyl ester Vegatrol LV-6D Velsicol 876-232

*diquat Vegetrol Mantek 1769-174-1 0272

silvey isooctyl ester Ded-weed Silvex LV Thompson-Hayward 148-479

Sincerelry

May ttin TooMa Tooh

Petticide Investgator
Grair & Chemical Division

MMT/s
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STATE OF DEPARTMENT OF AGRICULTURE

WASHINGTON 406 Gernral Admkinstration Building, Ohjnnpia, Washmngfun W504

Dixy Lee Rtf

Governor

April 12, 1979

Bob Rossen
Dept. of Army
Seattle District Corps of Engineers
P.O. Box C-3755
Seattle, WA 98124

Dear Bob:

Have found six more aquatic herbicides to add to the list of registered
Products in Washington State. These aret

Registrant P'oduct EPA reg. no. Ingredient

Vertac, Inc. Brush-Rhap LV4D 39511-58 Octyl ester 2,4-D

Vertac, Inc. Weed-Rhap AD 39511-64 Dimethylamine salt
of 294-D]

Vertac, Inc. ,Weed-Rhap LV4D 39511-75 Octyl ester 2,4-D

Vertac, Inc. Weed-Rhap LV
Granular D 39511-77 Octyl ester 2,4-D

Mor-Gro Chemical Wasco Water Weed
Killer 168-11 Benzene hydrocarbons

USS Agrichemicals USS 2,4-D Amine. 4 359-311-3V42 Dimethylarnine salt
A of 2,4-D

Sincerely,

Mar• M'rtin Tooheyk

Assist~wt Pesticiie' Regtztrar

Grain & Chemical Divisin

"1 ; .IOMT/s"

cc S. V, Kulkarni
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STA~

SSTATE OF DEPARTMENT OF FISHERIES
r WASHINCTON 115 General Admminitration Building, Olympia, Washington 98504 206/7536600

0 Dixy Lee Rady
Governor

July 6, 1978

Seattle District
Corps of Engineers
P.O. Box C-3755
Seattle, Washington 98124

Attention Mr. Sidney Knutson, P.E.

The Department of Fisheries has reviewed the description of the Aquatic Plant
Management Program attached to your June 15, 1978 letter. Our comments are
as follows.

The Washington Department of Fisheries has the responsibility to preserve,
protect, perpetuate and manage the foodfish and shellfish resources of the
State. All five salmon species under our jurisdiction are dependent on fresh
water for upstream and downstream migration, spawning, egg incubation, and
juvenile rearing ranging from a few days to over a full year depending on the
species. Thus, we are concerned about possible losses of critical fresh water
habitat from the spread of Eurasian water milfoil. Based on our present know-
ledge of water milfoil, it seems reasonable that these losses of critical
habitat could include physical losses of vital shallow water rearing areas
and spawning gravels in the lakes and streams. In addition, there may be a
potential for loss of sport fishing area from this nuisance plant. We know
of no studies which document the impact of Eurasian milfoil on salmon bearing
waters and would therefore look with interest on the documentation of the
suspected impact.

While we are concerned that Eurasian milfoil may constitute a threat to the
salmon resources under our jurisdiction, several of the "Possible Control
Methods Being Considered" (part 3) may have adverse effects on salmon
resources in milfoil infested waters. We are concerneJ about the effect of
2,4-D on salmon. To date, the Department of Fisheries has not seen enough
definitive data on the potential effects on salmon of ail forms of 2,4-D
proposed for use. One study reviewed by our department (Meehan, W.R., L.A.
Norris, and H.S. Sears. 1974. Toxicity of various formulations of 2,4-D on
salmonids in southeast Alaska. Journal Fisheries Research Board of Canada
31:480-485.TY showed high mortality to salmon fry in toxicity tests conducted
with two ester froms of 2,4-D. The butoxyethonal ester compound was not
tested. The Department of Fisheries cannot support the use of 2,4-D to
treat milfoil when salmon are present in the treated areas until we have

i4 I seen data on the effects of the specific chemical proposed for use on
different types of salmon, i.e., both fry and fingerlings.

II D-15
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Seattle District July 6, 1978
Corps of Engineers

Treatment of milfoil with 24-D has been proposed for Lake Washington by
METRO as part of an experimental study onr milfoil control methods. The
Department of Fisheries requested bioassay work with salmon and 2,4-D
prior to offering our support to the proposal. We likewise reserve our
endorsement of the 2,4-D portion of the Corps of Engineers proposal until
the results of bioassays are available.

Control measure "f" lake drawdowns, would also be unacceptable to the
Department of Fisheries in some circumstances. Fish transportation,
juvenile salmon rearing in the shallows as well as lake shore spawning
populations of sockeye could be severely impacted by improper or poorly
timed lake drawdowns.

We have no rare or endangered species under our jurisdiction in any of the
areas listed which could be endangered by the proposed project.

Thank you for the opportunity to comment. We will anticipate the draft EIS
on the proposal for review.

Sincerely,

Gordon Sandis n4/
Director

mr -I

cc: Game

D-16
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
Ecological Services

2625 Parkmont Lane, S.W., Bldg. B-3
Olympia, Washington 98502

August 29, 1978

Colonel John A. Poteat, Jr.
District Engineer
Seattle District, Corps of Engineers
P.O. Box C-3755
Seattle, Washington 98124

Dear Colonel Poteat:

This is our planning aid letter containing preliminary information and
comments on potential effects to fish anO wildlife resources of your
proposed Aquatic Plant Management Program for Washington State. This
letter is being submitted in partial fulfillment of Section 2(b) of the
Fish and Wildlife Coordination Act (48 Stat. 401, as amended; 16 U.S.C.
661 et seq.). Our comments address only limited facts of the Plan and are
subject to revision as we obtain more information. They are intended as
timely input to your planning process, including preparation of a draft
environmental impact statement and state design memorandum as authorized
by Section 302 of the River and Harbor Act of 1965 (P. L. 89-298).

This material is based on very limited project information received from
your office through August 22, 1978. Additional information on effects of
Eurasian watermilfoil and various control techniques was obtained from
telephone interviews with knowledgable people; a field trip with Corps
personnel to survey milfoil control activities in British Columbia; and
some review of the literature. Brief coordination meetings were also held
with personnel from Washington Departments of Fisheries (Earl Finn and
Mary Lou Mills) and Game (Ken Tupper and Jack Ayerst).

At the July 25, 1978 Fish and Wildlife coordination meeting, we were asked
by your staff to emphasize the following in this letter: preliminary
recommendations concerning control methodologies; red flag possible
problem areas; potential effects to threatened and endangered species; and

4 opportunities to enhance fish and wildlife resources.1

* Project Description

At this time the project consists of a study to determine the need for
establishing a comprehensive program for the management of aquatic plants

CONGERVE
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within the State of Washington. The principal target aquatic plant is
Eurasian watermilfoil (referred to in this letter as milfoil). The study
includes consideration of various control measures for currently infested
waters and prevention measures to insure that milfoil does not spread to
noninfcsted waters.. The Corps has not yet decided which water bodies, or
portions thereof, would be subject to control measures, but Lake
Washington, Lake Union, Lake Sammamish, and Banks Lake are of prime
concern. Preventive action is being considered for Osoyoos Lake, the
Columbia River system, and other waters within the State. 2 If
implemented, the plant management program would be administered by the
Washington State Department of Ecology, with cost sharing on a 70 percent
Federal-30 percent state basis.

Eurasian watermilfoil (Myriophyllum spicatum L.) is a rooted perennial
with long, flexible stems and finely dissected leaves. During the spring
and summer months rapid growth from the root crown area produces reddish
shoots that may reach the surface and flower in water up to 12 feet deep.
Dense populations may occur in depths up to 15 feet and on a variety of
bottom types, including silt, sand, and even gravels and broken rock. The
plants are spread rapidly by floating stem fragments produced by waves and
human disturbance. These fragments are carried by water currents and
winds so that populations are difficult to contain. New plants grow when
the fragments sink or drift ashore.

Eurasian watermilfoil is not native to North America, but occurs widely in
Asia, Africa, and Europe. The history of its introduction and spread in 4
North America, and to British Columbia, is poorly known. Major
infestations of this plant, some covering hundreds of thousands of acres,

have occurred in Chesapeake Bay, the reservoirs of the Tennessee Valley
Authority, in Florida and in Texas. Eurasian watermilfoil has recently
appeared in Quebec, Ontario, the Okanagan Valley of British Columbia and
now, in Washington State. 3 It should be noted that problems created by
milfoil result from its abundance rather than simply its presence, and
invasions of milfoil do not always lead to major infestations. 4

There is a wide difference of professional opinion on the need to control
milfoil. Some biologists familiar with the explosive growth potential
shown by milfoil in other parts of the country are adamant about the need
to eliminate milfoil in Washington State before it becomes firmly
established (Chuck Walker, USFWS, personal communication, 8/24/78).
Others are not convinced that milfoil will be as successful in Washington
State as it has been elsewhere (Mike Robinson, B. C. Fish and Wildlife,
personal communication, 8/2/78). Public opinion is also divided. In the
Seattle area, for example, "Some citizens believe milfoil and other
aquatic plant growth is a nuisance - heavy milfoil can impair swimming,
boating, and other water sports. Others believe milfoil provides a good
habitat for birds, fish, and other waterliving animals.'' 5
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Effects of Milfoil on Fish
and Wildlife Resources

Milfoil definitely has the potential to alter or destroy both fish and
wildlife aquatic habitat. However, in our preliminary review we have been
unable to document any adverse effects of milfoil on either fish or
wildlife in Washington State or similar areas.

The Corps Aquatic Plant Management Program, State of Washington

Reconnaissance Report, August 1977, is incorrect in stating that 30
percent of prime Canadian Okanagan spawning beds are detrimentally
impacted by milfoil (p. 4). Actually, field studies by British Columbia's
Fish and Wildlife have been unable to find a conflict between kokanee
spawning and milfoil. In most cases the distribution of the plant in
relation to fish spawning areas is such that it is unlikely there will
ever be a problem. Their studies have also shown that milfoil has a
beneficial impact on waterfowl in most situations (Mike Robinson, personal

communication, 8/2/78). The recon report also mentions fish kills as a
result of lowered dissolved oxygen during night respiration by milfoil
(p. 4). Such an occurrence would be quite unlikely in any area with cold,

flowing water. Kills might occur, however, in areas of standing water.

Thus, based on information now available to us, we foresee no adverse
impacts of milfoil on rare or endangered fish and wildlife species in
Washington State. Milfoils' potential for crowding out other plants
presents the possibility of adverse effects on rare or endangered aquatic
plants.

At this time, perhaps the greatest threat to fish and wildlife from
milfoil is the uncontrolled citizen use of herbicides in efforts to
control the plant. A fish kill has already been reported in Lake
Washington as a result of Casaron treatments by unknown individuals (Jack
Ayerst, WDF, personal communication).

Milfoil may affect human use and enjoyment of fish and wildlife resources.
Effects are perceived as either beneficial or detrimental depending on
one's perspective (e.g. birdwatching - beneficial due to increased numbers
of birds; fishing - detrimental due to impaired access).

The remainder of the Corps transfer funds for this project will be
primarily used to further explore the potential effects of milfoil on fish
and wildlife resources.
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Effects of Milfoil Control Methods
on Fish and Wildlife

Potential control technirues need to be considered not only in terms of
their immediate impact(i) on aquatic ecosystems, but also in relation to
the potential impact of the "no action" alternative. No one technique
will be appropriate for all waters of the state; each milfoil infestation
will have to be evaluated not only as to the need for but also the means
of control. These evaluations will require field studies to identify
critical areas and time periods thac will have to be avoided for
protection of fish and wildlife resources.

Five major categories of aquatic plant control techniques are under
consideration: chemical, mechanical, biological, environmental
manipulation, and integrated measures. Possible problem areas and
opportunities for fish and wildlife enhancement for each of these major
categories are discussed below.

Chemical

The Corps Strawman Aquatic Plant Management Plan for the State of
Washington 6 considers four control chemicals: 2,4-D-DMA, 2,4-D-BEE,
Diquat, and Endothall acid. It recommends immediate consideration of the
use of 2,4-D-DMA as the control treatment of choice (p. 23). The Strawman
Renort incorrectiy states that "Except for differences in cost, no reason

"*1 exists for ranking either of the 2,4-D formulations over the other."
(p. 14). Ir, fact, each formulation has a unique advantage: 2,4-D-DMA

liquid is lhss toxic to aquatic organisms, while 2,4-D-BEE granules
concentrate the herbicide near the milfoil roots, thus minimizing drift
away from the treatment area. On page 19, the Strawman Report states that
Diquat has not been approved for use in water. This chemical has been
registered by EPA for use in water for aquatic weed control for a number
of years and has been used extensively in the United States for that
purpose (Tom Jackson, USFWS, perFýýal communication, 8/2/78). It is also
a commonly used fish disease treai.nAt.

Use of 2,4-D is definitely a potential problem area should it be decided
to implement a milfoil cortzol mettod. Objections to its use center
around the lack of assurance that it will not adversely impact non-target
"organisms. The Washington State Department of fisheries has stated "While
we are concerned that Aurasian milfoil may constitute a threat to the
salmon resources under our jurisdiction, ... [we] cannot support the use
of 2,4-D to treat nilfoil when salmon are present in the treated areas
until we have seen data on the effects of the specific chemical proposed
for use on difference types of salmon, i~e. both fry and fingerlings." 7
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It is likely that before use of 2,4-D will be either biologically or
politically acceptable in this state, bioassays using various life stages
of potentially exposed organisms will have to be conducted. If 2,4-D is
accepted for use, there will probably still be a need for site and timing
restrictions.

Mechanical

Three mechanical milfoil control methods are: harvesting, diver-operated
dredge, and rotovating. Harvesting is mainly a cosmetic treatment, and
can actually cause spread of the plant if all fragments are not removed
from the wateT. It does have the advantage of removing nutrients from the
system.

The diver-operated dredge, although expensive to operate, is nearly 100
percent effective in removing milfoil. It does result in localized
turbidity and destruction of benthic and epiphytic organisms. Water
quality effects would depend on the quality of the sediments being
disturbed. If dredged sediments are removed from the system there could
be a problem with locating environmentally acceptable disposal sites.

Rotovating is a fairly new technique being used with up to 95 percent
effectiveness in British Columbia. It disturbs benthic organisms but does
not necessarily destroy them. Use of these mechanical methods would have
to be timed on a site-specific basis to avoid critical nesting and
spawning periods.

There are indications that milfoil will not grow in clean sediment-free
gravel. If this proves true, there might be ar opportunity to enhance
salmon spawning gravels and control/prevent the spread of milfcil in one
operation. A prototype instream gravel-cleaning machine is now being
developed under contract for the Department of Fisheries. Placement of
_clean gravel or rock is alcoa possibility.

Biological

There are presently no proven biocontrol agents cleared for use in
controlling milfoil. Two potential agents, white amur (also known as
grass carp (Ctenopharyngodon idella) and a host-specific insect (Paraponyx
otratiotata L.ae currently being investigated in the research program
for future operational application. 9

The Game Code for the State of Washington (WAC-232-12-670) designates
grass carp as a deleterious species, thus making it illegal to bring live
spe½imens into the state. The State Fisheries Department also has
regulations regarding the introduction of fish based on RCW 75.16.020.
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Environmental Manipulation

Drawdown of water level is a proven method tor milfoil control.

Effectiveness varies with duration and seasonal timing of the drawdown, as
well as the exposed soil's abiLity to hold water. One problem with this
method is milfoil's ability to produce a terrestrial form that can

reinfest the area when it is reindundated.

In some instances drawdown can also benefit fish by forcing spawners to
lay their eggs at lower elevations, thus protecting the incubating eggs
from desiccation during low water levels. This double-benefit technique
is now being tried experimentally by the U.S. Bureau of Reclamation at
Banks Lake. Drawdowns would have to be careiully timed to avoid
dewatering of incubating eggs or creation of land bridges for predator
access to waterfowl nesting islands. In addition, drawdowns will probably
have to be limited to areas that already have water level control

structures, because it is unlikely the Department of Fisheries will
approve an- new control structures in areas with anadromous fish
populations (Earl Finn, WDF, personal communication, 8/24/78).

Another environmental manipulation technique under consideration is the

use of a plastic screening material placed just above the substrate to
reduce the amount of light reaching the milfoil. The effectiveness of
"Aquascreen" is now being tested by METRO in Union Bay. This method
appears to be biologically acceptable, depending on the amou-t of area
affected.

Integrated Methods

Tltegrated methods could include any combination of the four major
technique categories described above. For example, a combination of

maintenance 2,4-D treatments (i.e. lower levels of herbicide than normally
needed to rerduce colonies from a high level to a low level) and high
frequency, short duration winter drawdowns seews to be the most effective

and economical technique for control of milfoil in one of TVA's
reservoirs.1 0  Obscrvations in the Canadian control program indicate that

harvesting 'nay improve the effectiveness of subsequent rotovating or
herbicide applications. 1 1  Biological effects would be similar to those

"* discussed for individual treatments, although there is a possibility for
adverse synergistic effectn.

Effects of Milfoil Prevedition Methods

on Fish and Wildlife

While resource managers await documentation on the need to control milfoil
iu Washiogton State, prevention of the spread of current infestations

certainly seems to be a reasonable course of action. Effective preventive
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action taken now will reduce the magnitude and cost of any future control
measures. The Corps is considering three potential preventive measures:
downstream barriers, regular surveillance of critical areas, and public
education. 2 Barriers should be designed to avoid interference with fish
passage. Otherwise, none of these options s_ uld have an adverse impact
on fish or wildlife resource@.

Another preventive technique that may be appropriate in some waters of the
state is improvement of water quality; milfoil has been shown to grow
better in waters with a high nutrient content. Such water-cleanup
activities would have a beneficial effect on aquatic ecosystems.

Comments on Known Areas
of Milfoil Infestation

Our files contain limited information on specific environmentally
sensitive areas of the lakes on the July 5, 1978 Corps list of known areas
of milfoil infestation. We have attached a map of Lake Washington showing
potentially critical wetland areas under study by our office (Figure 1).

The Banks Lake infestation merits special mention because of its future
tie-in with the lower Columbia drainage. This will expose a large area of
vital fash and wildlife habitat, including the Columbia River estuary, to
any potenLial adverse impacts of the plant.

Preliminary Recommcndations

1. The Corps should carry out the milfoil survey procedure described in
the Strawman Report. 6 This will allow the early documentation of
problem areas and timely control measures.

2. The Corps should postpone their final decision on the need to control
Eurasian watermilfoil until the Waterways Experimentation Station
team has completed its survey of the potential habitat area available
to the plant in this state.

3. Preventive measures should be implemented as soon as possible to
prevent the spread of the plant, with an emphasis on public
awareness.

4. If the decision is made to use chemical control methods, bioassay3 on
acute and chronic effects of chemicals under consideration should be
carried out on various life stages of appropriate non-target
organisms. Any experiments should be designed to complement
information already in the literature and similar studies being
planned by METRO. State and federal fish and wildlife agencies
should be involved at the experimental design stage so that they will
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accept test results as being meaningful for use in their
decision-making.

We appreciate the cooperation given to our biologist by your sLaff. f
you h,;e any questions regarding any of the above material, please coutact
Nancy Nelson of our Olympia Ecological •Services Office (FTS 434-9440).

3incerely,

'7ý

Charles M. Chambera
Acting Field Supervisor

Attachment
NCNelson:fs

cc: See attached'distribution list.

l~i 1
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Distribution List

U.S. Bureau of RelamatiOn National Marine Fisheries Service
ATTN: Bob Leonard ATTI: Merritt Tuttle
Box 815 811 M.E. Oregon St.
Ephrata, WA 98823 P.O. Box,4332

Porcl14d, O2 97208

Environmental Protection Agency Washington Dept. of Fisheries
Mail Stop 521 ATTN: Earl Finn
1200 Sixth Aveuue Room 115, General Admin. Bldg.
Seattle, WA 98101 Olympia, WA 98504

Washington Depirtment of Ecaoal Washington Department of Game
"ATTN: Barbara Blau AflN: Jack Ayerst & Ken Tupper
MS PV-ll 600 North Capitol Way
Olympia, WA 98504 Olympia, WA 98504

SMunicipality of Metropolitan Wash. Environmental Council
ATTN: Bob Matsuda ATTN: Helen Engles
600 1c Avenue 107 So. Main
Seattle, WA 98104 Seattle, WA 98104

Friends of the Earth Mr. Tom Jackson
ATTN: Gil Zemansky U.S. Fish & Wildlife Service
"4512 University Woty N.E. CN FRL Field Research Station
Seattle, WA 98105 Box 25007

Denver Federal Ctr. Code 1522BS~Denver, CO 80225

Mr. Gary Herron Mr. Ernie Hesser
Park Manager Walla Walla District
Steax*boat Rock State Park Corps of Engineers
P.O. Box 352 Bldg. 602, City-County Airport
Electric City, WA 99123 Walla Walla, WA 99362

Dr. Peter Newroth
Water Investigations Branch
Ministry of th, Environment
Parliament Buildings

*Victoria, B. C. 'j6V 1X5
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UNITED STATES DEPARTME.NT OF COMM-ERCE
~ National Ocaan~c and Atmosp9~oric Adsninistration,\ VI~)J NATIONAL MARINE -ISHERIES FjeivirE

Epivirornmental & Tech~iiical, Services D~ivsion
P. 0. Box .4 32 i r-ortland,, Oregon 97208

octoter 2,.1978 ,

Colonel John A . Poteat
District Engineer, Seattle District .. '

Co~rpu of.Eflgineers

~~1F Sec-Gtle, Washington 98124 , F~

Re: liPSEW~-'l-EW F

De~x' Colonel Poteat;

We have r.vee the Strawm~ai Aquatic Plant Management Plan for the
F " uata of Wahntnthat was sent to 2,letter

ýr--)mLt Cloe C-rente'_Wecffer th ol%-ncmetsn the
Ple fr yurconsideration: F

Or pae1,,paragraph 17 and on page 13,.pa'rcgraph 21. the plan suggests
teueo h kshwli,.xc tiftiaa bolgia methods to

F.'control th pedof the -aquatic plant Eurai .1- V;tei'miltfoil. F According
to biologists of the Washitigton Dep&rtme~nt of Fikt'eries, their regula-F

FlF ions -P,6j;tteimportation' and release of these. speci.es into waters
o-f the CItat:4-i Wat~irijt-o,. - Thiý nrethod of biological cotoF wol o
be a possible control. alternative*.

In Thb. (pag U2 ser :i ?s. an~d Demands on Wasinto Water
* ~Systeris urt'-der..the subhcad~i~g Recrea~a d~se ies fimn therei

a statexmeut "Total Toxin a.~cumulation not to, excq'd one-tenth of h
9 6 -hour median tol .3,4rkce limit of Pi1"me- hales promý.1as (flathead rninno-or)
and/or Lepomis uiacrochiru~s ývu '1. s fish w:ould.,tabt "e acqept-FF
able by, tha N.ational Marine F3hz~ie,ý Ser-i.pe P.s test species in the
Pacifit: Noi~lczeet. We would p ef er us-ing salmor~lds that are ittdigenous
to the body oA. water to te treated.

We aire of opQuinion that control of exotic wat~erweeds is necessury
and su.pport their control by means that do nQt adviersely af~fect razident

* or anadromous fish populations.

Division Chief

cc: Washing~ton Dept,. of Fi3heries
WashingtQn Dept. of Gamne
Environmental3 r~r tection,Agency, MS 521
Fish & Wildlife Servxice, ES, PPO
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SSTATE OF DEPARTMENT OF FISHERIES

X lN T 115 General Administration Building, Olympia, Washington 98504 206/753.6600

Fit g Dixy Lee Ray
Gouernrt

February 16, 1979

Mr. Robert Rawson
Seattle District Corps

of Enghneers
P.O. Box C-3755
Seattle, Washington 98124

Dear Mr. Rawson:

You have requested information on the Department of Fisheries recommendations
for timing of 2,4-D applications into State waters. Unfortunately we have too
many proposals presently before us to supply you a complete package at this
time.. We are also working with the Department of Ecology and other governmen-
tal, units to supply solutions to the problem of Eurasian water milfoil control.

Cnclosed are two letters which recommend timing for Lake Osoyoos and Lake
Washington (specifically Union Bay) respectively and some rationale for the
protection of salmon only. Also enclosed is some information on our 1978
hatchery production and timing of releases into Lake Samamish adjacent to the
state park. We are presently waiting for METRO's literature review on 2,4-D
toxic 4 ty anJ the opportunity to supply consultation to the Department of
Ecology's Draft EIS for Lake Washington. Please keep us informed on the Corps
of Engineers Aquatic Plant Control Program. If you need any further informa-
tion, please contact Mr,. Earl Finn at 753-3629.

Sincerely,

Gordon Sandis

Director

jp

c•c: Bob Matsuda - METRO
Merley McCall - DOE
Jack Ayrest - WDG
Dave Heiser - State Parks
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Dr. 1-1.E. johnson
Envi ronment. Canada
Fisherias - Pacific Region
11090 UIest Pender Street
Vd1)couJVLr, B3.C. V06I 2PI

~ IAtte~ntion M. flassichuk

Dear Di-. Johnson:

The State of -lashcI ington Department of Fisheries is in receipt of your April 7, 197S
letter requesting information regarding the use of herbicide 2,4-D to control,~
EUrasian water milfoil in Osoyoos Lake. Wle have the following comments.

Populations of Eurasian water milfoil have been documented in several lakes in
'Washington, including Lake Osoyoos. Treatiment of milfloil with 2,4-D has been
propose--d for Lake I.-1ashington as part of-an experimental study on milfoil control[methods. The Departmient of Fi sheri es requested 'bi oassay work wi th sal mon and -
2.,4-0 prior to offering our support to the proposal. Unfortunately, the biossay
studieŽ; planined were subsequently cancelled, along wiith the plans to use- 2,4-D.[

To date, the Department of Fisheries has not seen enough d-efinitive data onl the
potential effects onl salmon of all forms of 2,4-D proposed for use. One study
reviewed by our department (Mleehan, W.R. , L.A. Norris, and H.S. Sears. 1974.
.Toxicity of various formulations of 2,4-0 on salm-ionids in southeast Alaska.
Journal Fisheries Research Board of Canada 31 :480-485.) showed higr -niortal ity
to salmon fry in toxicity tests conducted with two ester forms of 2,4-D. T~he
butoxyethtyloi ester compound was not tested. The Department. o-F Fisheries cannot
sup-nort the widespread use of 2,4,-D to treat milfoil when -sal won are presz.nt in
t",eý treated taroas until ae have seen data on the effects of iheci -1~uc chiff-,cA1
proposed for use onl different types of salm-,on, i e. , both fry and f ingefrIings.

'We suggest that, if possible, you consider con(' icting biossays wi-th fry and/or
fingerling sockeye in conjunction with the upcoming treatment progran to establish
toxic and safe levels of bUtoxyethailol ester 2,4-U. Perhaps the International
Palcif ic Saiiion Fish~ries Commiiissi on's research facility at Cultus Lake" coulid
a I comadate such tests. The bioassays conducted in 'the laboratory n.ight b--e sup-
phl-,ented with live box tests with sockeye inside and outside the treaztrilerit zones
during t~he 2,4-n treatment program.

D-30



Dr. W. E. Johns,,

May 1P Y9 3
h

Ini your letter to us you also re:....t .... in formation on the rearing dynainics of
"juvenile soc'eye populations in 0so}'o) L-e. Sockeya ?eros enter r.he 1~ke from
Mlarch through Nay. In July ,:. fisi". r:o,-> out of the shoreIine areas uFr tile
lake to deeper water due to high, .- L.:...e..atures at the shore: Sockeye
yearlings leave Osoyoos Lake t n tho of April and May. It is the Depart~rent

of Fisheries' opinion that the least d1e2trijn.nt.l time for 2,4-D ',pplication in
Osoyoos Lake would be the monthis of July and August since sockeye would not
be present in the shallow areas of th-2 lake during those months.

Herbicide treatment of milfoil tcok place in July, 1977 in Osoyoos Lake at a
site just south of the U.S. - Can.da border. The Department of Fisheries did
not object to the use of 2,4-D in Osoyoos LaKe at that time of year because
sockeye were in the deeper areas of the lake rather than in the-treated area.
The Washington State Department of Fisheries cannot support the use of 2,4-D
in state waters when salmon are present until we have sufficient information
to properly define the effects of specific proposed applications on the re-
sources under our jurisdiction.

The Department of Fisheries is interested in reviewing any information your
agency obtains on the effects of the buttoxyethanol ester form of 2,4-D on
salmon species. We look forward to continued correspondence with your de-partment. If vie can be of further assistance, do not hesitate to contact us.

Sincerely,

:.._.•.c,<_p.~ ~ -. .. ........-_..

Gordon Sandisot.-tj
Director

js

cc: Toin Meekin
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Fi scus AkTE OF DEPARTMENT OF FISHERIES

hSH!NGTON 115 Gineara Amdmratnrson B3u~dftg 01O&yp Waahiunpw 9&j 2O01qj~jw

,. Dixv Lee Rai;
Goe:,rnor

July 29, 1977.

Mr. John F. Spencer, Assistant Director
Office of Water P.rograms
Department of Ecology
Olympia, Washington 98504

1 I Dear Mr. Spencer:

On July 12, 1977 department staff participated in an aquatic plant workshop
presented by the Department of Ecology and the U.S. Army Corps of Engineers.
The purpose of the workshop was to share information on the control of
Eurasian water milfoil with emphasis on a proposed control program for Union
Bay on Lake Washington.

As you are probably aware, Union Bay is adjacent to a vitally important trans-
portation zone for both upstream and downstream migrating salmonids. The
proposed use of 2,4-D to destroy Eurasian water milfoil must be carefully
controlled to keep concentrations in the treated area low, to prevent the
chemical from reaching fish carrying waters, and to avoid treatment during
salmonid fish abundance.

There is a lack of supportive evidence on the low toxicity of 2,4-D to Pacific
salmon, therefore we recommend the following precautions be taken to minimize
the chance for prpblems:

1. Use 2,4-D only in areas of poor salmon habitat and low utilization
like Union Bay.

2. Do not exceed the minimum levels needed for effective weed treatment
throughout the water column to minimize toxicity to any salmonids
that might be in the area.

3. Consider containing the 2,4-D within the application area until it
is naturally detoxified.

4. Apply 2-4-D during the first two weeks of August when salmonid
populations are relatively low (see attached figure).

5. Use a one-time each year application rather than several appli-
cations spread over time.
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John Spencer July 29, 1977

We agreed to the use of 2,4-D in Lake Osoyoos primarily because there were

no salmon in the treated area at the time of application. The use of
chemicals in Lake Washington is more difficult to accept because of the
overlap in timing of migrations. In Lake Washington we may request a moni-
toring program.

We support the Department of Ecology and other groups on the need to control
or eradicate this significant aquatic plant problem in Washington streams
and lakes. From a salmon standpoint we can eavision possible loss of
spawning and rearing areas in the Lake Washington system from this nuisance
plant. We would be especially interested to review the aerial photographs
proposed by the Corps and relate the existence of milfoil to known sockeye
salmon spawning beaches in Lake Washinaton and Lake Sammamish.

Thank you for the opportunity to conment and we will appreciate the oppor-
tunity for further input during the planning stage.

Sincerely,

Gordon Sandis,

Director
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United States Department of the Interior
FISH AND WILDLIFE SERVICE

Ecological Services
2625 Parkmont Lane, S.W., Bldg. B-3

k Olympia, Washington 98502

February 20, 1979

Colonel John A. Poteat, Jr.
District Engineer
Seattle District, Corps of Engineers
P.O. Box C-3755
Seattle, Washington 98124

Dear Colonel Poteat:

This planning aid letter contains preliminary information on present
economic effects of aquatic plant infestations and of your proposed
aquatic PLant Management Program for Washington State. This letter is
being submitted in partial fulfillment ur Section 2(b) of the Fish and
Wildlife Coordination Act (48 Stat 401, as amended; 16 U.S.C. 661 et seq).
These comments are intended as input to your planning process, including
"preparation of an environmental impact statement End state designt memorandum as authorized by Section 302 of the River and Harbor Act of
T1965 (P.Lm 89-298).

conversations with Washington State Department of Game and Department of
Fisheries staffs and with representatives of the National Marine Fisheries
Service. Information requested was: (1) have there been any economic
losses to fish resources or to sport and commercial fishing through
boating access restrictions, inability to control lures or land fish or
dispersal of fish from fishable waters and if so, what would they estimate
to be the annual loss; and (2) what losses, either through loss of fish,
loss of habitat and good fishing areas is anticipated from plant control
programs?

Washington Department of Game does not believe that milfoil ir gestations
have created any economic losses to resident game fish or to the fisheries
at this time. They do, however, express concern over potential future
impacts, especially in smaller lakes, through boating restrictions, loss
of usable habitat because of excessively dense growths that can restrict
necessary fish migrations to shallow areas for spawning, and 02 losses
through natural die-backs that are known to occur in aquatic macrophytes.

CONse~ve
AMCA' j
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Washington Departmetit of Fisheries and NMFS are concerned over
restrictions to anadromous fish migrations through excessively dense
milfoil infestations and with increased predation because of the improved
spiny-ray habitat the milfoil. generates. They have not been able to
document any economic losses at this time.

A major concern of all resource managers is the propenaity for milfoil to
spread and the impacts it could have in some waters not presently
infested. Since this is speculative concern, there is no way to derive a
dollar or resource loss figure,

The second concern, impacts of plant tontrol programs on fish, wildlife or
associated recreational pursuits, was even more difficult to examine. At
present, the Corps proposed project is not clear either to the extent of
the project or the control techniques to be employed.

There is still differences of opinion regarding different forms of
chemical control. Some agency representatives are willing to accept
existing data on 2,4-D formulations and their effectiveness to control
milfoil as well as the associated impacts to fish species, while others
are not. There did appear to be a mutual concern for the non-selective
habitat impacts of mechanical control measures. As the program reduces in
scope, the potential impacts and, therefore, concerns are lessened.

All agency representatives were reluctant to estimate potential losses to
fish, habitat or related recreation until the scope, methods, and
controls, i.e. who does the work and under what guidelines, are
determined. If the current program to treat isolated pockets of milfoil,
consisting of a total of approximately 100 acres or less, on the west side
(Lake Washington, Sammamish, Union Bay) becomes the final project, the
impacts and economic losses will be minimal.

Compensation and Mitigation:

Current fish, habitat and recreational losses caused by milfoil
infestations and the anticipated effects of the limited existing proposal
are minimal. Therefore, site specific mitigation needs will be negligible
and will be dependent on the final locations to be treated and the
techniques to be implemented.

If the program ultimately becomes an on-going plant management program it
will require an on-going contingency program to monitor milfoil spread and
possible impacts resulting from control. This would involve organization
and training of state, federal, and county employees to place qualified
persons throughout the state. If the control program is to be federally
funded through the Corps of Engineers then we believe the contingency
program should also be organized and coordinated by you.
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Since there is little site specific data on the effects of different types
of plant control techniques, we believe a research monitoring program

, should be established to evaluate negative and positive impacts of each
technique used. This should include acute toxicity tests on Lake
Washington run salmonids using chemicals registered for milfoil control.
These programs are needed to determine if assumptionh, extrapolated from
data accumulated elsewhere, are valid or if modifications to the control
programs would be needed to protect resources.

We appreciate the cooperation given to us by your steff. If you have any
questions please contact Rex VanWormer of our Ecological Services Office

I (FTS 434-9440).

Sincerely,

le
George L. Capp
Field Supervisor

D3I:..!
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SSTATE OF DEPARTMENT OF FISHERIES
WASHINGTON 115 Genatal Admrust-at.,n Build", OIym;Aa, Washington 935(X 206/753-VWK

Dixy Le. Ray
CGommor

April 24, 1979

Ms. Rosemary Walrod
Department of Ecology
Mail Stop PV - 11
Olympia, Washington 98504

Dear Ms. Walrod:

General Comments

The Washington Departmen•t of Fisheries (WDF) has reviewed the draft
Environmental Impact Statement (EIS) for Control of Watermilfoil in
areas of Lake Washington. We would like to take this opportunity to

describe our concerns, involvement, policies, and recommendations for control
4 of this nuisance plant. The department recognizes v need to control

rmilfoil in certain areas of the state but at the same time must be reason-
ably assured that chosen control measures do not impact foodfish resources.

Eurasian milfoil is unsightly, presents a potential hazard to swimmers
and may interfere with water skiing. Mechanical harvesting, covering
the substrate with screens, and herbicide application are the three popular

* control measures. The first two appear only partially successful while
herbicide use appears to be the best for milfoil eradication to date. How-
ever, herbicides are toxic to fish. No impacts to salmon are expected from
the physical control methods, if properly conducted.

Since the problem was identified in about 1977, the Department of Fisheries
has responded to proposed in-water herbicide use in the following manner
attempting to endorse milfoil control but at the same time protecting
our resources (Duties of the department RCW 75.08.012):

1. Respond favorably to use of 2,4-D in non-salmon areas, e.g., Banks.-
Lake.

2. Respond favorably to use of 2,4-D in salmon areas if the application
is timed between salmon migrations, e.g., Lake Osoyoos-Okanogan
River.

3. Respond negatively if 2,4-D is proposed for application durina
major salmon migration periods adjacent to major migration routes,
e.g., Union Bay adjacent to the ship canal and the mouth ofqIssaquah
Creek below the hatchery.

* I
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Ms. Rosemary Walrod
April 24, 1979
Page 2

However, in 1978, we agreed to the use of 2,4-D in Urnion Bay "if the proponent
(METRO) assured us through hioassay that the appli'cation would not directly
i,•nct salmon. We understand that, after about a year of planning, the
bioassay was eliminateo because the interagerncy Technical Review Committee
for thj. Union Bay Milfoil Demonstration Study concluded the avahlable funding
was not ad4equate to thoroughly evaluate that portion of the overall study.

Since METRO's ongoing literature review and the Corps oi Engineers' studies on). milfoiil control are not yet available, the department has reviewed certain
"literature in order to make recommendations on herbicide use in Lake Washington

ithis year.

Specific Cormnents on the Draft EIS

IIi ." Sunmaryv

1. (Page 2, Paragraph 2) The last sentence states "Herbicides may persist
in the water column or aqua-boil for a period to time". The Washington
Department of Fisheries would be interested in the concentration of
various herbicides in the water column over time.

2. (Page 2, Paragraph 3) This paragraph states herbicides will be applied

at the "lowest effective rate possible" and that the applicator will be
fami'iiar with "the characteristics of water movement in the areas to be
treated". It would be of assistance to reviewers of the Final EIS if
these statements were defended by reference and diagrams showing the
water current patterns, by area of proposed application.

III. Description of the Proposal

.(Page 2, Paragraph 5 and Page 3, Paragraph 1) The proposed application

to modify water quality standards by A-i Spray Service, Inc. spans the
period May through September, 1979. Does this mean the Laurelhurst
(Union Day) project could be conducted during the first two weeks of
August when salmonid populations are relatively low as previously
recommended by the Washiington Department of Fisheries?

Areas Proposed for Treatment (Page 3)--.

1. Figures la and Ib showing ,2eneral areas to be sprayed should be modified
to define the exact ooundaries. It would also be helpful if the maximum,
minimum, and mean water depths were described, by area.

2. We also Fuggest including salmon migration ruutes and areas utilized by
beach spawning sockeye salmon as shown on the attached copies of Figures
!a and lb.

Materials Proposed for Use (Pages 3, 6., and 7)

Only a single page in this section was devoted to herbicide applicatinn
-L,-,4-4-.,v mnI



Ms. Rosemary Walrod
Apri1 24, 1979
Page 3

herbicides are given. We suggest reportinC concentration of all
herbicides and formulations in terms of active ingredients (ie., 100%.
active ingredient).

2. Does the estimated water concentration of 2.5 ppm apply to both
Aquathol and Aquathol K?

3. Aqua Kleen is proposed to be applied at 100 lbs/surface acre.
Why is such a heavy dose being proposed? (See discussion in 4 below)
What application rate is proposed for the other candidate herbicides?.

4. What are the-minimum levels of 2,4-D BEE (butoxyethanol'ester)
and endothal that are effective in controlling Eurasian milfoil?
Schulz and Harman (1974) describe studies where concentrations of 2,4-D
BEE between 4 and 112 lb/acre have been used. The British Columbia I
Ministry of the Environment, Water Investigations Branch has recently

( ~conducted Eurasian milfoil control experiments in Lake Okanogan using

2,4-D BEE concentrations between 10 and 40.lb/acre, with varying success.
5. If minimum levels of herbicide necessary to control milfoil

effectively are used, what would be the instantaneous concentration of
100% active material in the water column? What are the estimated decay
rates for the proposed herbicides (i.e., time to 50% reduction in
water concentration) of the compounds and their metabolites t in the case
of 2,4-D acid), and the corresponding concentrations of active material
in the water column over time?

6. What is the meaning of the estimated water concentrations? In
actuality, the granular materials are expected to sink to the bottom and
leach. Even if the herbicide was wholly water soluble, very larme
concentration gradients would be expected (see paper by Wojtalik et al.)
(1971) concerning behavior of 2,4-0 DMA in a Tennessee Valley Authority
reservoir). . ,

7.. The EIS does not indicate that application rates will be scaled
to water depth. Hence, one can assume, that proportionately greater
amounts of herbicide will be deposited in the shallower waters.
The amount quoted in the EIS (e.g., 2.5 ppm) seems to be the theoretical
average.

V. Impact of the Proposal on the Environment and Measures to Mitigate Impacts

Pages 14 and 15.

1. There are some apparent contradictions which need clarification.
a&. (Page 14, Paragraph 6) It is stated, "Limiting applicationto C-, - levels specified on the label should avoid toxic

effec to aquatic life (we assume salmonids) other than
to I l s sfeci" on t
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r• Page 4

[. c. (Page 14, Paragraph 2) "Our review of the literature in-
dicates a wide variability of toxicity to aquatic organisms
with effects to juVenile salmonids reported at concentrations

ower than I ppm."

2. Different formulations of 2,4-D and endothal possess different toxicities
to aquatic organisms, and this variation will become much greater
if toxic concentrations are not expressed in terms of 100% active in-
gredient. This must be done for all cited toxic levels which may help
clarify comment 1 above.

3. The review of the literature concerning toxicity to fish and inverte-
brates seems not to reflect the state of our knowledge and needs work.
Surprising was the emphasis in the citations of toxicity levels for
exposures of 24 and 48 hours, qiven that a 96-hour exposure period is
the standard' The reliance upon Duke)1976), which emphasized estuarinc
organisms even though freshwater forms were annotated, may be inappropriate.
The authors of the EIS should consult Schultz and Harman (1976) for a
comprehensive literature review. They should also consult Folmar (1977)
Woodward and Mayer (1978), Lorz et al. (1979), and Meehan et al. (1974),

4. It is stated that fish have been observed to avoid low concentrations
of 2,4-D in water. Where is the documentation for this statement?.

5. The authors state that little information is available concerning
the effects of endothal on fish. Folmar (1977) lists several excellent
references.

IX. Bibliography (Page 22) and References (Page 20)

) We suggest including the following publications which have been used for
our review and recommendations:

Folmar, L.C. 1977. Acrolein, dalapon, dichlobenil, diquat, and endothal:
bibliography of toxicity to aquatic organisms. Technical Papers of
the U.S. Fish and Wildlife Service. No. 88. 15pp.

Lorz, H.W., S. Glen, R.H. Williams, C.M. Kunkel, L.A. Norris, and B.R.
Loper, 1979. Effects of selected herbicides on smolting of coho
salmon. Environmental Protection Agency, Corvallis Environmental
Res. Lab. (In Press).

Meehan, W.R., L.R. Norris, and H.S. Sears. 1974. Toxicity of various
formulations of 2,4-D to salmonids in southeast Alaska. J. Fish.
Res. Board Can. 31:480-485.

Schults, D.P. and P.D. Harman. 1974. A review of the literature on the
use of 2,4-D in fisheries. Bureau of Sport Fisheries and Wildlife,
Report No. PB-235-457. Available through N.T.I.S.
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Wojtalik, T.A., T.F. Hall, and L.G. Hill. 1971. Monitoring ecological
conditions associated with wide-scale applications of DMA 2,4-D to
aquatic environments. Pest. Monitoring J. 4: 184-203

Woodward, D.F. and F.L. Mayer, Jr. 1978. Toxicity of threeberbtcidPs
(butyl, isoctyl, and propylene glycol butyl ether esters of 2, 4-D)
to cutthroat trout and lake trout. Technical Papers of the U.S.
Fish and Wildlife Service. No. 97. 6pp.

Recommendations

The Department of Fisheries, acutely aware of the milfoil problem, met internally
in March, 1979 to outline a program which would evaluate herbicide application
while still being protective to salmon in or adjacent to a herbicide treatment area.
The following three steps were proposed:

1. Utilize thte readily available literature to determine a reasonably safe
concentration to salmon of a known, milfoil effective herbicide (2,4-D BEE) in
the water column.

2, Recommend a spray project in the absence of large numbers of salmon
to be monitored by a water quality agency to determine the actual concentrations
of 2,4-D BEE (mg/1) throughout the water column following a fixed rate of
herbicide application (lbs/acre).

3. Compare the results of the sprzy project and the literature review to
determine if 2,4-D BEE could be safely used close to areas of heavy salmon
usage such as adjacent to Union Bay.

Our literature review concluded that the concentrations of 2,4-D BEE, following
a single application only, should rot exceed 0.1 mg/i (as measured for the
ester and not free 2,4-D acid) anywhere in the water column where significant
numbers of salmon may be present. For multiple applications, the ester con-
centration should not exceed 0.031 mg/l. (Woodard, D.F. and F.L. Mayer, Jr.
1978)

Therefore, the Washington Department of Fisheries recommends the following
for the protection of resources under its Jurisdiction only (RCW 75.04.040):

I. Conduct a spray application of 2,4-D at all or any of the listed areas
in the Draft EIS except Laurelhurst (Union Bay), anytime after June 15, 1979,
when the sockeye fry have emerged from spawning gravels in or closely adjacent
to the treatment area. The rate of application (lbs/acre) should be set at
the minimium necLjsary to accomplish desired milfoil control and not necessarily
the doses requested by the applicant.
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2. Arrange for a competent water sampling program similar to that
considered by METRO in December 1977, to determine the concentration of
2,4-D BEE (Este-r) throughout the water column., in and outside the treatment
area to compare with the reasonablysafe levels for salmon described above.

3. Treat the Ladrelhurst area only after the results from above are
obtained or postpone until the first two weeks of August. This recommendation
applies only to herbicide ;jse and salmon resources. We understand considerable
kork involving physical control measures is planned within the area this coming
milfoil season, The involved agencies should be consulted regarding herbicide
use to determine compatibility..with their program. Such non-chemical methods
could be used any time of, yearat this location without impacts to salmon if
properly conducted.-. '" •

These recommendations apply'only:to the fisheries resources under the jurisdiction'
of the Department of Fisheries. Thai#k you for the opportunity to comment and
we hope our recommendations will be of value to all concerned with milfoil control.

Sincerely,

Gordon Sandi .

Director

mr

cc: Mr. Bob Matsuda, METRO
Mr. Bob Rawson, Seattle COE

'.!

'I
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ii
United States Department of the Interior

OFFICE OF THE SECRETARY
WASHINGTON, D.C. 2W40

PEP ER 79/696 JUL 2 3 1979

Lt. Colonel Maxey B. Carpenter, Jr.
Acting District Engineer
Seattle District, Corps of Engineers
Department of the Army
Post Office Box C-3755
Seattle, Washington 98124

Dear Colonel Carpenter:

This is to iuform you that we have just received sufficient
copies of your draft environmental statement entitled "Aquatic
Plant Management Program - State of Washington" in order to
conduct our Departmental review. The Department will have
comments but will be unable to reply within the allotted time.

Therefore, we are requesting a time extenston until September
14, 1979.

SBruce Blancaiard
Director

E-3



Oftce of Ike Inqhzeer
OKANOGAN, WASHINGTON 98840

ALAN 0. KING
July 23, 1979 COUNTY ROAD EN.INKER

POST OFFICE BOX 232

PHONE AC 509/422-3350

Department of the Army
Seattle District

Corp of Engineers
P.O. Box C-3755
Seattle, WA 9 8104

Re: Aquatic Plant Management Program,
State of Washington
Environmental Impact Statement Draft

Attn: Maxey B. Carpenter, Jr.
Acting District Engineer

Dear Mr. Carpenter:

The Okanogan County Department of Public Works supports the proposed action
as defined in the Draft Environmental Impact Statement. It would appear
that a combination of chemical and physical control measures based on our
current experience would be the most cost effective and environmently accept-
able methods available.

We are greatly concerned about the spread of Milfoil in the Okanogan River
system for many reasons and feel that a program of this type is a necessity,
however, Okanogan County, acting on its own volition, does not have the
resources due to the scope of the existing problem and the potential impacts
of the problem expanding.

Thank you for the opportunity to comment on this action.

Sincerely yours,

Alan 0. King, P.E %
Director of Public Works

AOK/l s

cc: County Commissioners



., STATE OF WASHINGTON STATE PARKS AND RECREATION COMMISSION
WASHINGTON 7150 Cleinwaler Lane, Olympia, Wwhington 98504 206/7E&5755

"Dixy Lee Ray
GOuvrnor July 25, 1979

I::!

Maxey B. Carpenter
Lt. Colonel, Corps of Engineers
Acting District Engineer
Seattle District
P.O. Box C-3755
Seattle, WA 98124

Re: AQUATIC PLANT MANAGEMENT PROGRAM

Dear Mr. Carpenter:

The staff of the Washington State Parks and Recreation Commission has reviewed
the Draft EIS titled Aquatic Plant Management Program, State of Washington
and has the following comments:

Page 69, Paragraph 4.15: Impacts on Recreation Control of i, ilfoil in recreation
areas will be extremely beneficial particularly for swimming, boat launching and
water skiing. Heavy milfoil infestations can curb or eliminaLe these types of
aquatic recreation pursuits. The short time restriction on recreation use
required for herbicide treatment of milfoil presents no problem for State Park
management since the alternative of no treatment may well result in a permanent
restriction on recreational use.

Page 13-35, Paragraph 5 and 6: Letter from US Fish and Wildlife Service
It is stated that "All agency representatives were reluctant to estimate
potential losses to fish, habitat or related recreation..." The agencies
"represented" included the Washington Department of Fisheries and Game, and
the National Marine Fisheries Service. None of these agencies are recreation
management agencies. Therefore, it seems unusual for them to have expertise in
recreation matters. Perhaps it would be useful for each agency to report on
its area of expertise. State Parks has in the past and is again willing to
state that heavy infestations of water milfoil will necessitate closing
recreation facilities such as swimming beaches, boat launch ramps and water
ski areas. For example, the swim area at Steamboat Rock State Park (Bank Lake)
was opened only after proper milfoil removal was effected in the spring of 1S79.

The second to the last paragraph of page 13-35 states that current fish, habitat,
and recreational losses caused by milfoil infestations and the anticipated
effects of the limited existing proposal are limited. This remarkable statement
seems to ignore totally the preventative aspects of the milfoil program being
proposed. Since milfoil is now in the "explosive growth" state (page 6 of
subject EIS), now is the time to effect control while the infestation is still



i Maxie B. Carpenter Jr. -2- July 25, 19Y9

Ssmall. If growth is allowed to continue utichecked, the areas to be treated
will be much larger as will the magnitude of the rectration losses.

I hope these comments are of assistance in your endeavor to present the full
range of enivironmental impacts inherent in this needed proposrA.

Sincerely

Dave Heiser, Chief
Environmental Coordination

bf

cc: John B. Pinkerton, Washinaton State Parks and Recreation Commission
Washington State Department of Fisheries
Washington State Department of Game
United States Fish and Wildlife Service (Olympia)

E-6
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L ETRO
SMuniipality of Metropolitan Seattle

August 3, 1979

Maxby B. Carpenter, Jr.
Lt. Colonel, Corps of Engineers
Seattle District, COE
P. 0. Box C-3755
Seattle, Washington 93124

Dear Col. Carpenter:

Draft Environmental Impact Statement
Aquatic Plant Management Program (July 1979)

Metro staff has reviewed the draft EIS for the proposed Aquatic
Plant Management Program, and we do not anticipate adverse
impacts to our wastewater facilities or public transportation
system as a result of this proposal. However, as the 208
Areawide Water Quality Planning Agency for the Cedar-Green River
Basin and as the lead agency in the Union Bay Research Demonstration
Program, we have several comments and concerns regarding the
proposal.

We appreciate the opportunity to review and comment on the COE's
proposed Aquatic Plant Management Program. As noted in the DEIS,
the concept of and need for such a management program was
identified by Metro and DOE in 1977. We are pleased that COE is
developing such a program which appears to allow for local selection
of control methodologies and which provides a funding mechanism
by which the program can be implemented. The program framework
appears to be consistent with the MEtropolitan Council Water
Quality Committee's current policy of discouraging the use of
herbicides in Lake Washington for the control of Eurasian water
inilfoil until more is known about the long-term effects of such
applications.

The DEIS frequently refers the reader to the Design Memorandum
for more detailed and specific data or explanations concerning
major elements of the proposed control program and its impacts.
The Design Memorandum is not included with the DEIS and it is our
understanding from discussions with COE staff that it will not be
available for public review prior to the end of the public review
period on the Draft EIS. However, review of the Design Memorandum
is necessary to more clearly understand such elements of the
program as the basis for the cost/benefit analysis, the process
proposed for selection of control methodologies, the criteria
proposed for selection of control areas and the proposed system
for prioritization and funding of site-specific control programs
in subsequent years.

~E-8
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Maxby B. Carpenter, Jr.
August 3, 1979
Page two

As the COE is aware, Metro is a co-sponsor along with the DOE,
University of Washington, City of Seattle and King County, for
the Union Bay Research Demonstration Program which is investigating
alternative treatment methodologies for the control of milfoil in
Union Bay. Included in the research program are mechanical
harvesting and use of the bottom cover "Aquascreen," as well as
a scientific literature review survey for not only 2,4-D, as
stated in your DEIS, but will also include endothal (dipotassium
salt), casoron and diquat. One of the goals of the Union Bay
Milfoil Demonstration Project is to identify costs associated with
harvesting and bottom covers in Union Bay. This information
should be available in October and can be provided to you to
assist in your cost analysis. The primary use of this information
will be by local agencies in selecting control methodologies to
be financially supported by your program.

According to the DEIS, local agencies would propose specific
sites and methodologies for control of milfoil and submit those
programs to the Department of Ecology. An attachment is provided
with this letter which outlines the decisicn-making strategy and
time frames for the completion of the Union Bay Demonstration
Study, including selection of a local sponsoring agency and
control methodology for Union Bay of Lake Washington. According
to this draft sch'-dule, submittal to DOE for funding under the
COE program could occur by January 1980, and we anticipate this
would allow safficient time for consideration of the submittal by
both DOE and COE.

Thank you for the opportunity to comment on this draft document.
We anticipate being able to make more specific comrants on the
program upon receipt of the Design Memorandum. Please call me at
447-6619 if you have any questions concerning our comments.

Very truly yours,

Rodney G. Proctor, Manager
Environmental Planning Division

RGP:vbm
Attachment
cc: Robert Matsuda

Union Bay Technical
Review Committee mr.mbers

IE-9



ATTACHMENT

UNION BAY DEMONSTRATION PROJECT
DECISION-MAKING STRATEGY & TIME FRAMES

(for the period July 1979-April. 1980)

TASK TARGET DATE

1. Corps of Engineers released draft EIS for July 17
statewide control program.

2. Results of herbicide literature study available.
[- Medical August

- Aquatic environment August

3. Comments due back to Corps. August 31

4. Second harvest of Union Bay Study. Early Sept.

5. Identify relationships between management/ Sept. 15
financial alternatives and control techniques.

6. Receive final assessment of alternative control Oct.1

techniques.I
A . 7. Subm~it analysis of alternatives to Water Quality Oct. 31

Commuittee on local spon~sorinig agency and control
methodology.

8. Water Quality Committee recommendation. Nov. 29

9. Metro Council considers recommuendation. Dec. 6

10. Metro Council decision. Dec. 31

11. Local agency accepts lead role (will need to go Jan. 1, 1980
4 through SEPA).

12. Lead agency applies for Corps funds. Jnay18

13. Lead agency may contract for or buy any
equipment, supplies, services that will be needed.

14. Lead agency starts any permit processes February 1980
necessary.

15. Local agency action on milfoil. April 1980

SS~eshm,
0/3/79
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Advisory
Council On

2i Historic
Preservation

Wahington D.C. 4 'N. PO. 0. a"• • 20005

August 6, ).979

Lt. Colonel Paxey 3. Carpenter, Jr.SActing District E-,ngineer
Corps of "Ingineers, Seattle District
Departraent of the Army
P. 0. Box C-3755
Seattle, Washington 93124

Dear Lt. Colonel Carpenter:

This is to acknowledge receipt of the draft environmental
statement for the "Aquatic Plant Management Program-State
of Washington," on July 27, 1979. We regret that we viii be
unable to review and comment on this document in a timely
manner pursuant to Section 102(2)(C) of the National Environmental
Policy Act of 1969.

Nevertheless, the Corps of Engineers is reminded that, if the
proposed undertaking will affect properties included in or
eligible for inclusion in the National Register of Historic
Places, it is required by Section 106 of the National Historic
Preservation Act of 1966 (16 U.S.C. Sec. 470f, as amended, 90
Stat. 1320) to afford the Council an opportunity to comment
on the undertaking prior to the approval of the expenditure
of any Federal funds or prior to the issuance of any license.
The Council's regulatins, "Protection of Historic and Cultural
Properties" (36 CFR Part 8o0.4) detail the steps an agency is
to follow in requesting Council comment.

Generally, the Council considers environmental evaluations to
be adequate when they contain evidence of compliance with
Section 106 of the National Historic Preservation Act, as
azmended. The environmental documentation must demonstrate
that either of the following conditions exists:

,-E-.11
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Page 2
Lt. Colonel Maxey B. Carpenter, Jr.
Aquatic Plant Management Program
August 6, 1979

1. No properties included in or that may be eligible
for inclusion in the National Register are located within the
area of environmental impact, and the undertaking vill not
affect any such property. In making this determination, the
Council requires:

... evidence that the agency has consulted the latest edition

..f the National Register (Federal Re ister, February 6, 1979,
and its monthly supplements);

-- evidence of an effort to ensure the identification of
properties eligible for inclusion in the National Register,
including evidence of contact with the State Historic Preservation
Officer, whose comments should be included in the final
environmental statement.

2. Properties included in or that may be eligible for
inclusion in the National Register are located within thi
area of environmental impact, and the undertaking will or
will not affect any such property. In cases where there will
oe an effect, the final environmental statement should
contain evidence of compliance with Section 106 of the
_National Historic Preservation Act through the Council's
regulations, "Protection of Historic and Cultural Properties".

Should you have any questions, please call Jane King at (303)
234-4946, an FMS number.

Sincerely,

Loui al
Chief, Western Division

of Project Review

B-12



CITY OF KIRKLAND
210 MAIN STREET KIRKLAND, WASHINGTON 96033 1206) 6224271

E.l August 9, 1979

Hr. Robert Tawson
Seattle District
U. S. Army Corps of Engineers
4735 E. Marginal Way South
Seattle, Washington 98134

Dear Mr. Tawson:

Regarding the U. S. Army Corps of Engineers Draft EXS Aquatic
Plant Management Program. The City of Kirkland is experiencing
difficulties with milfoil infestation in heavily used swimming
beach areas, specifically at Houghton Beach and Waverly Park.
We request your consideration for inclusion of the former in the
Yarrow Say treatment proposal.

Further infestation of milfoil could have a detrimental effect
in Kirkland on recreational and navigational useages as well as
causing a significant loss in value of adjacent shoreland and
upland values. We endorse your efforts to solve the problem.

Please direct any inquiries to David Brink, Director of Parks
and Recreation, 822-9271.

Sincerely,

Allen B. Lo ýe
City Manager
CITY OF KIRKLAND

ABL:bb

E-13



,0. Box 140
Kaktovik, Alaska 99747
10 August 1979

Lt. Col. Maxey B. Carpenter, Jr.
Actirg District Engineer, Seattle District
U.S. Army Corps of Engineers
P.O. Box C-3755
Seattle, Washington 98124

Dear Lt. Col. Carpenter:

I have just recently received one copy of your office's draft environmental Impact
statement (EIS) for an "Aquatic Plant Management Program" for the state of Washington,
enclosed with your cover letter of 16 July 1979. Your cover letter indicates that
comments are requested for inclusion in the final EIS. This letter constitutes my
comments on the draft EIS as a private citizen. Due to the refusal of your office to
provide access to the draft EIS and/or earlier versions of the draft EIS when re-
quested in June 1979 and subsequent time and location constraints on my part, these
comments will be fairly general in nature and, for the most part, will not include
specific reference citations. However, a sample of citations was included with the
comments which I wrote for Friends of the Earth regarding the draft EIS of the
Washington Department of Ecology for wate-milfoil control in Lake Washington circa
18 April 1979. Your office has a copy of those comments and it is reqi.ested that
they be attached to this letter as a part of my comments on this draft EIS.

In general, the draft EIS is inadequate as a document from which to make an informed de-
cision regarding the topic matter. Important relevant information is not included in
the draft EIS and some of the information which is included is presented in such a
way that it is evident that prejudgement has biased the writing (either conciously or
unconclously) in the direction of favoring previously stated Corps policy.

Comments keyed to identified page numbers are as follows (due to the format of the

draft EIS there is uome degree of overlap in comments as certain topics are discussed
on more than one page or in more than one section):

1. Title page - The names of the authors and their qualifications are missing.
They should be included so that the authors may be held professionally accountable
for the quality (or lack of quality) of their work.

2. Page i - The summary of adverse environmental effects fails to include the
degradation of water quality associated with chemical control due to the introduction
of the chemical itself (i.e., herbicides are toxic substances whose introduction is
a violation cf water quality standards regardless of secondary effects such as the
lowering of dissolved oxygen levels during biomass decomposition). Although noise
and air quality effects are listed as adverse consequences of mechanical control
methods, the similar adverse effects that would accompany increased power boat usage
projected as a project result are not mentioned. They should be. Increased power
boat usage also means increased pollution due to the accompanying waste and pollutant
discharges and increased energy consumption for non-essential (i.e., recreational)
purposes during a time of national energy shortages. All control methods would, to
some degree, require irretrievable committment of petroleum resources. This
would be another adverse effect. -No comparable figures are given in the draft EISI
however, the use of chemicals reqkires consumption of such resources in both manu-
facture and application whereas mechanical control utilizes them only in treatment
(in terms of continuing committment).

!T-14



Lt. Col. Carpenter
10 August 1979
Page 2

3. Page i - The alternatives evaluated purportedly included other chemicals
such as "silvex". It is suggested that confusion could be avoided and it would be
more technically correct if all chemicals were referred to by their chemical names
rather thA.n trade names (unless a cpecific product is being endorsed). Furthermore,
2,4,5-TP was suspended for such uses by emergency order of the U.S. Environmental
Protection Agency (EPA) late this winter as an "imminent hazard" to human health.

4. Page 1 - The word "infested" is utilized to describe the occurrence of
r Eurasian watermilfoll growth. This is a value laden word that is inappropriate forA1 use in a technical document unless bias is intended.

5. Page 1 - Reference is made to Reed (1977) that Eura.ian watermilfoil may
form "extensive mats on the water surface". Whereas this may or may not occur in
other areas and it is certainly less likely to occur in an area where water level
fluctuations are minor, it is somewhat misleading to include such a statement with-
out indicating whether or not such a phenomena occurs in the state of Washington,
Biologists have noted a lack of such mats in the Seattle area.

6. Pages 1 and 2 - It is stated that M. exalbescens differs "significantly"
from M. spicatum yet it is also stated that the "similarity" between the two has
resulted in taxonomic confusion. The draft EIS fails to specifically identify what,
If any, important differences there are between the two in terms of the need for
control measures for one but not for the other.

6. Page 2 - It is stated that the spread of Eurasian watermilfoil "is thought"
to have been aided by "the aquarium trade" and by "waterfowl movement". Both of
these methods of spread are indicative of beneficial aspects of Eurasian watermilfoll
(i.e., the esthetic beauty of the plant that makes it attractive to aquarium owners
and its value as food for waterfowl). These benefits of the plant should be credited
in the draft EIS and considered in relevant decision making. The word "infestation"
is used again (sep comment number 4 above). It would appear to be likely that
Eurasian watermilfoil occurred in the Seattle area (and possible elsewhere in Wash-
ington) considerably prior to the 1974 date indicated in the draft EIS. Watermilfoil-
like plants were noted in Lake Washington in the 1930's and Eurasian watermilfoll is
known to have occurred in British Columbia prior to that time. Furthermore, the level
of plant occurrence in Union Bay was high enough by 1975 to generate significant
complaints from recreational boaters. It is unlikely that such a level of growth
occurred in less than one year. Watermilfoil is widely distributed in northwest
states and has been for some time. Due to the taxonomic confusion, it cannot be
definitively stated whether or riot the watermilfoil seen in past accounts is N. exal-
bescens or M. spicatum. Watermilfoil has been found in a number of areas besides
those indicated on Figures 1, 2, and 3 in the state of Washington. Failure to
acknowledge such occurrence may give rise to an arti.Cicailly created impression of
rapid expansion of occurrence which is merely the result of looking for something
not looked for before.

7. Pages 2 and 6 - In the discussion of the introduction of non-native species
it is indicated that "The period of absorption... may take hundreds of years". No
mention is made of the apparent rise, peak, and decline cycle that has occurred in
other parts of the United States and Canada in significantly less than 10 years or the
evidence of decline in the Seattle area documented in Municipality of Metropolitan
Seattle (Metro) reports. Furthermore, no mention is made of the potential for spread
(either in this section or following sections) that would allow evaluation quantita-
tively for the Seattl3 area. If the potential is low, as it may be, and if a natural
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ecolibrium has already been reached (assuming non-native introduction), as it may be,
is any control program interventionr necessary?

Be Page 6 - Grasing by snails in British Columbia is mentioned bi reference to
an unpublished Minirtry of the Environment document (Kangasniemi, 1978)Z However,
the significance of such grazing as a control method applicable to Washington is not

L dealt with in the draft EIS. Why not? A copy of thft Kangasniemii memorandum is
hereby requested in accordance with the provisions of the Freedom of Information ActS(as aended).S(a 9, Page 6 - Mention is made of watermilfoil related problems in the Tennessee

Valley system. How relevant are such problems to the somewhat different environmental
conditions of Washington and what other control measures are available that might
adequately deal with the problems short of the proposed control program (such as screen-
Ing of water intakes, etc.)? Similarly, are the comments in the draft EIS regarding
sedimentation and water temperature increaset in Tennessee relevant to the situation
in Washington?

10. Page 7 - In addition to the beneficial aspects of aquatic vegetation listed
on page 2 that would apply to Eurasian watermilfoll, the draft EIS notes correctly on
page 7 that Eurasian watermilfoil is "an important food source for some species of
overwintering waterfowl" and that "one clear value of milfoil growth.., is that it
enhances sport fishir.g". These are im•portant benefits.

11, Page 8 - It is acknowledged on page 8 that "most of the literature dealing
wiith" factors affecting Eurasian watermilfoil growth "are from other parts of the
country". In fact, much of it is from warm water areas and applicability to colder
northwest waters is uncertain. A general fault of the draft EIS is the almost total
lack of data specific to the proposed project areas in Washington. The discussion
of environmental factors on pages 8, 9, 10, and 11 mentions conditinns in Tennessee
and elsewhere but fails to mention how such factors in, for example, the Seattle area
might affect Eurasian watermilfoil occurrence and growth. What about Seattle's famous
rainfall (it is noted here that Eurasian watermilfoll problems in the Seattle area
became a public controversy during a period of local drought)? How might this affect
growth? If the optimum Eurasian watermilfoil photosynthesis temperature is 35 oC
what does this mean for Lake Washington where water temperatures are substantially
less year round and only exceed 18 °C in the warmest part of the summer. What are
the pH, alkalinity, and salinity conditions in areas of Washington that treatment
is Proposed for and what affect might these parameters have?

12. Page 11 - What is the basis for the estimate of possible acreage that might
be impacted by Eurasian watermilfoil in the event of spread in tho Columbia River
system? Why is no information given regarding the Seattle area as mentioned in comment
number 7 above already?

13. Page 11 - It is stated that harvesting might increase the spread of Eura-
sian watermilfoll by fragmentation. Is spread a problem of concern in the Seattle
area where occurrence is alriady wide in the interconnected system including Lake
Washington by natural fragmentation? A number of biologists have stated that natural
fragmention exceeds whatever fragmentation may occur by harvesting operations. If so,
this purported drawback of harvesting would seem to be inconsequential.

14. Page 11 - Old data is quoted (i.e., 1965) regarding the economic fec sibility
of use of harvested Eurasian watermilfoll after composting as fertilizer. How feasible
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is composting for fertilieer today? The draft EIS falls to answer this question;
however, other researchers have found oomposted Lurasian watermilfoll to be useful
as a soil additive and as biomass for energy conversion.

15. Page 12 - As indicated on page 12, hand removal "can be used to clear
around private piers" and in fact that has been done successfully by Like Washington
shoreline residents with a minor expenditure of personal time. The bulk of the com-
plaints from recreational boater.S %nd shoreline property owners might, in fact, be
adequately resolved by such a method if such people were willing to spend a little
time and energy of their own solving their problems rather than demanding that govern-
ment do it for them. Furthermore, the exercise would be a healthy side benefit.

16. Page 13 - The discussion of chemical control is facile and falls to indicate
either the probable efficacy or the public health and environmental rinks of the
intorduction of such toxic substances into water. Discussion later in the draft EIS
is similarly inadequate. For example, whereas 2,4--D might result in some kill of
root systems, the expected kill in open water systems is significantly less than
100 percent and grow back could be expected relatively rapidly. What is the Corps'
definition of "cimplete control" ? With regard to all of these chemicals, but 2,4-D
in particular, it is mentioned that restrictions might apply with regard to "domestic
or irrigation water intakes and in salmon spawning and fry rearing areas". In fact,
pending a definitive interpretation of label restrictions by the JPA, it would appear
that the use of 2,4-D in the vicinity of irrigation water intakes would be illegal.
Regardless of legality, public health and environmental concerns are of critical im-
portance and would mitigate against the use of toxic chemicals.

17. Page 1i - it is indicated on page 14 that mechanical harvesting "causes a
spirt of growth", Possibly, however, research in other locations has demonstrated
that repeated mechanical harvesting leads to reduced grow in following years. The
reduced growth is not mentioned.

18. Page 14 - It is indicated that aerial surveillance would be used to monitor
the spread of Wurasian watermilfoil. Precisely how would this be done and has any
such surveillance been done to date? If so, what were the results? If not, why not?

19. Page 15 - It is correctly noted on page 15 that eradication programs have
been unsuccessful elsewhere and therefore "would not be attempted here".

20. Pages 16 through 28 - The discussion of the proposed control program for
the Seattle area lacks critical site specific information. Neither are references
given for the information which is presented. '.'hat is the basis for the information
presented in Figures 4 through 12? Is this one year's worth of data or more? Does
the occurrence indicate conditions for 19797 Are there density differences and, if
so, what are they? The bulk (almost the entire) of the areas involved would appear
to boat lanes for the benefit of private residences or private yacht clubs rather
than the public as a whole. Waverly Park is not identified in the written text or
on a figure. No figure is included for Lake Sammamish. For Seward, Madrona, and
Pritchard Parks no mention is made of the on-going city of Seattle program using
bottom screens. Neither are those parks Identified on a figure. Is 3arasian water-
milfoil in fact present at them (or all other sites listed in the draft UIS)? Surveys
conducted in the winter and spring of 1979 failed to detect the presence of that
plant, although water lillies were noted to be present at Seward. Similarly for Lake
Sammamish, a survey in the spring of 1979 failed to find any problem resulting from
the presence of Eurasiaw watermilfoil. Growths of that plant were not obstructing
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either swimming or boat ramp areas. In fact, the near absence of the presence of
Eurasian waterailfoll, despite earlier assertions to the contrary by the state agency
In charge of the park, forced Metro to relocate its planned mechanical harvesting
demonstration effort from that area to another.

21. Pages 28 and 29 - The purported "benefit/cost analysis" presented in the
draft NIS presents a completely unsupported assertion rather than an analysis.
Neither benefits nor costs are quantified in any detail and no information to support
the figures presented is given. On the surface the figures given and the ratio
listed are ludicrous. According to the draft NIS some discussion of the methodology
is presented in a "Design Memorandum" prepared by your offices If so, that document
should have been appended to the draft EI3. A copy of it is hereby requested in
accordance with the provisions of the Freedom of Information Act (as amended). On
page i of the draft EIS it in indicated that the control program proposed would be
for an area totaling 91 acres. Adding up the individual figures for the identified
areas from the text (excluding Waverly Park which is not Identified) a total of 86
acres is Identified as a maximum (Lake Sammamish State Park is identified as being
less than 2 acres). According to the draft EIS, the benefits are calculated as "the
cost of the most likely, least cost alternative that land owners would invest in, In
the absence of a Federal program". Presumably, the benefits are given as an annual
figure so that they would be comparable to the annual cost of the program. How then
were benefits of $35,100 arrived at for the Madrona, Seward, and Pritchard Parks areas,
for example. These areas are Identified as totalling 2 acres. Assuming a cost of
$6,000 per acre for bottom screening, the total cost would be $12,000 and that cost
would be prorated over the estimated 10 year plus life of the material (i.e., a crude
estimate of $1,200 per year). The high benefits are identified for the public beaches
and the clearing of boat lanes for shoreline residents and yacht clubs is pegged at
$300 per acre (the approximate figure for one herbicide treatment or two or more
mechanical harvestings). For further example, how were benefits of $747,500 arrived
at for control of less than 2 acres at Lake Sammamish State Park which don't even
need to be controlled? What ccntrol alternative costs in excess of $373,750 per acre?
Using the figures in the draft EIS and assuming the high number of 91 acres (which
includes unidentified acreage) the draft EIS indicates benefits of $10,215 per acre.
What alternative costs that much per year? Using the figures in the draft EIS for
proposed project costs ($144,000) the per acre figure would be $1,582 (over an order
of magnitude more expensive than estimated costs for one mechanical harvesting treat-
ment. Costs for tre proposed project seem to be grossly inflated, although not
nearly as 'nflated as assumed benefits.

22. Page 30 - Similar comments would seem to be pertinent with respect to the
"benefit/cost analysis" of the proposed prevention program. No information to support
the numbers presented in the draft EIS is given. Figures are merely listed.

23. Page 31 - Although it is stated on page 31 that site specific conditions
would be important in the selection of the appropriate chemical formulation, no such
information is presented in the draft EIS and no discussion is presented to in -
cate how such considerations might enter in to such decision making other than a
notation with regard to granular formulations. Timing considerations with regard to
salmon area is also mentioned; however, no information regarding these areas or
the nature of proposed timing considerations is given in the draft EIS,

24. Page 38 - it is stated in the draft EIS that the l,•kes for which treatment
is proposad in th. 3eattle area "have important fish and wildlife areas", Including
"several ecologically Important marshes". However, these are ilot identified in the
draft EIS nor are measures which would be taken to protect them listed. If chemicals
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were to be utillied, for example, how would these areas be; protected from the exten-
sive drift that is known to accompany herbicide use including the use of granular
formulations?

25. Pagees 39 and 40 - Under the heading of "water quality", a very General
discussion is given which fails to present any relevant information concerning important
water quality parameters.

26, Page 40 - The discussion regarding Lake Sammaish State Park in comment number
20 above applies here with regard to the presence of EArasian watermilfoil.

27. Page 41 - It is noted on page 41 that "many private property owners.*, pump
small amounts of water (from the Seattle area lakes) for irrigating law(n)s and
gardens". Such utilization of those waters would appear to preclude the use of
chemical control methods.

28. Page 41 - It is acknowledged in the draft EIS that "Marsh areas are very
important to the ecology" of the various Seattle area lakes and that "Care must be
taken in the selection of control methods to insure that the fish and wildlife values
at sensitive sites are protected". However, no information is presented in the draft
EIS as to how such protection might be accomplished for various control measures.

29. Page 43 - The acknowledgement in the draft EIS that the Okanogan Valley "is
a critical deer-wintering ground and is an important area for waterfowl" and otherspecies would seem to indicate that great care should be taken to protect those re-
sources from the risk of adverse effects resulting from chemical control methods (i.e.,
the introduction of toxic substances into the water system).

30. Page 45 - As with comment number 29 above, (and for other similar comments
for the Seattle area), no information is presented in the draft EIS as to how the
important natural resources mentioned would be protected in the event the proposed
program is implementede

31. Page 46 - Local government agencies indicated this spring in the Seattle
area that "substantial development permits" would be required for the use of chemicalcontrol methods under the Shoreline Management Act. This is most appropriate in that

one of the purposes of that act was to protect environmental quality.

32. Page 47 - Other than a cursory note of its existence, the draft EIS fails
to present any relevant information with regard to aquatic plant control studies being
carried out by Metro in coordination with other agencies. Such information is
critically relevant to the proposed program and should not be ignored. Why hasn't
the Corps coordinated directly with Metro? As a member of the Metro Technical Committee
advising Metro with regard to the conduct of their study, the absence of interest by
the Corps has been striking.

33. Page 47 - Mention is made of the dashington Department of 3cology's (DOE)
413 for chemical control methods in Lake Washington. As per my comments on that
document (mentioned in paragraph one of this letter and incorporated into these
comments by that reference) and in the considered opinion of the one member of the
Washington Polluction Control Hearings Board who, of three, considered the merits of
the substantive issues ýf the case, that EIS was totally inadequate and biassed.
The use of the words "opponents of chemical treatment" to characterize those persons/
groups who appealed the Inappropriate issuance of the permit by the DOE to allow
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chemical treatment would seem to indicate a value position by the authors of this
draft EIS. Whether or not a person was opposed to the use of chemicals the inappro-
priate nature of the DOE decision left considerable room for opposition on other

St grounds.

34. Page 48 - Although "minor" adverse impacts of "short duration" are identi-
fied for mechanical harvesting, similar impacts which would be caused by chemical
treatment are downplayed.

35. Pages 50 and 51 - Although it is correctly noted on page 50 the.t mechanical
harvesting "should cause no significant adverse effects on water quality" little is
said about the adverse effects of chemical control methods on water quality on page

51 other than to note that they "are possible". Again, the drift problem is mentioned
but no site specific information is given so that the proposed project can be evaluated.
With regard to chemical persistence, the draft EIJ makes only general statements
(although it is acknowledged that long persistence could occur in the sediments).

36. Page 52 - It is noted on page 52 that studies have shown that "repeated
harvesting will eventually decrease the need for harvesting" (i.e., harvesting has
a beneficial control carry-over effect. This information is relevant to comment number
17 and should have been mentioned on page 14 of the draft EIS.

37. Page 53 - Comments 16 and 27 above apply here also with regard to irrigation
intakes. The draft EIS proposes to "minimize" the problem of "unwanted plant kills"
by "management techniques and publicnotification". A better method would be to
follow the label instructions prohibiting introduction of 2,4-D into irrigation waters.
Thua the problem could be entirely avoided rather than minimized.

38. Page 53 - It is indicated that the selectivity of 2,4-D will result only
in kill of Eurasian watermilfoil and stargrass. This may or may not bel however,
if it is so, how will this be "beneficial" with regard to other nontarget species?
If nontarget species take over where Eurasian watermilfoil and stargrass were growing
the net result is merely a change of species of aquatic plant present with the species
other than Surasian watermilfoil still able to cause similar impacts witlh regard to
recreational boaters. It is the Corps' position, as implied here, that 2,4-D will not
kill M. exalbescens?

39. Page 56 - It is acknowledged on page 56 of the draft EIS that the "edge
effect" of mechanical harvesting may be beneficial with reeard to game fish (as is
the mere presence of Lurasian watermilfoil itself as was noted in comment number 10
above).

40. Pages 56 and 57 and appropriate sections of Appendix A including Table 2 -
The draft EIS purports to present a discussion of the impacts of chemical control on
fish. That discussion is seriously deficient. Furthermore, other components of the
complete aquatic ecosystem (such as benthic and planktonic organisms which serve vital
functions in the system) are ignored in the main text of the draft EIS and given only
cursory mention in Appendix A. Again, none of the data is specific to native north-
west species identified in the draft EIS to be present in the proposed treatment areas.
All of the fish toxicity data presented is short-term acute bioassay data and almost
all of it is quite old and was not developed according to present day scientific
standards. As such, its value is highly questionable from the standpoint of whether 4
or not it is adequate as an indication of short-term toxicity let alone the much more
complex toxicity questions related to the aquatic ecosystem as a whole for the long-
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term. A fish might initially survive exposure during chemical treatment and die
later due to decreased ability to survive. A salmon might migrate through the treat-
ment area and be unable to smolt as a result. Death would occur in seawater some
distance removed from the treatment/exposure site. Fish food organisms might be
adversely effected and thus, indirectly, the fish also. Salmon spawning ground sedi-
ments might become contaminated with chemical residues that could cause the death of
eggs when laid later on. Reproduction might be inhibted in other ways. The draft EIS
and Appendix A are silent with regard to these and many other concerns. The presenta-
tion in the draft EIS is primitive by modern day scientific standards and is so de-
ficient as to indicate disregard for envirunmental protection. Reference is made in
Appendix A to work that can only be classified as inadequate and inappropriate to
the northwest locale (i.e., Smith and Isom's 1967 publication regarding the Tennessee
Valley). It is stated in Appendix A that "No measureable toxic effect was observed
on benthic fauna" by Smith and Isom. It is not mentioned that little was done to
measure and that caged fish died in the treatment areas of reportedly unknown causes.
The fact is, that at the levels of use for aquatic plant control adverse effects to
fish and other aquatic organisms is highly probable from chemicalo such as 2,4-D and
endothall. With regard to fish avoidance, the draft EIS fails Lo note that for some
toxicants fish might avoid some concentrations but not others. No information to
deal with this possibility is presented in the draft EIS or Appendix A. Furthermore,
even if a fish avoids a treated area the mere fact of avoidance means exposure and there
is every reason to believe that levels of exposure that might cause avoidance might
also cause harm.

41. Pages 58 and 59 and appropriate sections of Appendix A - The discussion of
public health risks is facile and inadequate. The draft EIS admits that 2,4-D "may
cause an increase in malignant tumors, birth defects, and other physiological problems
in test animals" but attempts to imply that such effects could only occur at high
doses. Such a presentation ignores the fundamental scientific and ethical principles
involved in laboratory toxicity testing of chemicals and adhered to by such established
institutions as the National Academy of Sciences that the results are directly extrapo-
latable to humans and that the effect occurs regardless of dose level (i.e., a carcinogen
is a carcinogen is a carcinogen regardless of dose level). Although a carcinogen may
cause a greater number of cancers at a higher dose, it will still cause cancer at low
doses. Low doses would be present in aquatic system as a result of chemical treatment
for aquatic plant control. The statement in the draft EIS that "There has never been
any indication that 2,4-D, in concentrations used for aquatic plant control, would
caise public health problems" is ludicrous and overlooks the nature of epidemiological
Jstudies as well as the probable fact that it is unlikely that anyone has ever really
looked. It would seem to be more appropriate to state that no one has ever conducted
an epideiaiological study to determine the public health effects, unless the Corps has
Information of a contrary nature and can cite specific studies in which cancer, birth
defects, mutations, and other 2,4-D related health effects were adequately studied
after exposure during aquatic plant control treatment. The closest existing data
which I am aware of would be phenoxy herbicide studies in Sweden, Oregon, and Washingto..
which have indicated higher rates of cancer, miscarriages, and congenital malforma-
tions for people exposed to phenoxy herbicides including 2,4-D. The ultimate insult
after injury is to rely on the EPA in Appendix A with regard to whether or not 2,4-D
is a public health hazard. Although the EPA is finally reviewing 2,4-D and may eventually
deregister it, the EPA movez, abysmally slowly with regard to fulfilling its statutory
responsibilties in this area. You should recall that after more than nine years of
controversy the EPA only late this winter got around to declaring 2,4,5-T and 2,4,5-TP
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"imminent hazards" to public health. Presumably, on the day before that action theywere not and were still legally available for use. The EPA Is following a policy[ for all previously registered pesticides of allowing continued use pending further
evaluation. Therefore, as the U.- has admitted, the mere fact of registration is
literally meaningless. Furthermore, the EPA cannot and likely has not stated that
"2,4-D is not imminently hazardous to the environment" because the EPA hasn't done
its evaluation yet and doesn't know. The EPA has taken the passive tack of simply
not stating that it is an "imminent hazard". As used by the EPA the term "imminent
hazard" is one of legal and political consequence rather than meaningful in terms of
health or environmental reality. 2,4-D is not the only chemical posing a serious
environmental risk. All of those chemicals listed in the draft EIS as alternatives
do. There is evidence that diquat is embryotoxic, endothall is mutagenic, and that
dichlobenil has never been properly tested to determine health risk.

42. Page 59 - Eagles have been sighted feeding on fish in Lake Washington and
therefore are an endangered species that might be effected by a chemical control
program.

43. Page 65 - Comment number 3 applies here with regard to 2,4,5-TP. It should
also be noted here that 2,4-D, 2,4,5-T, and 2,4,5-TP are all phenoxy herbicides and
appear to be both chemically and biologically similar. The present ban on 2,4,5-T and
2,4,5-TP due to their being "imminent hazards" to human health and the environment
has finally come about due to massive scientific evidence and public pressc.re in the
face of industry resistance and reluctant government agencies. The chemical and bio-
logical similarities of all three of these phenoxy herbicides would be more than
adequate cause for not using 2,4-D for prudent and concerned persons. In addition,
the scientific evidence specific to 2,4-D is quite damning In itself. You are re-
ferred to the literature search being done for Metro by Dr. Shearer. An item which
I'm sure will be included in that literature search is:

Reuber, M.D. (1979). Carcinogenicity of 2,4-Dichlorophenoxyacetic acid.
National Cancer Institute, Frederick, Maryland, 19 pages (Presented in Portland,
Oregon on 15 June 1979).

44. Page 66 - Metro and the city of Seattle have done a considerable amount of
work researching bottom screens in the field. Information which they have generated
and will generate in the near future should be included herein. It is not even men-
tioned. Previous comments 20 and 21 apply here also.

45. Page 67 - The near total lack of consideration of biological control is
most interesting in view of comment number 8 above and the statement on page 67 that
such methods "may be the most economical and the least (environmentally) disruptive"
in the future.

46. Page 68 - In the limited and perfunctory discussion of the no action alter-
native the draft EI1 indicates that things will get worse than they already are in
the Seattle area. This is not quantified in any way (i.e., where is the suitable
substrate for expansion in the Seattle area and how much is thore), doesn't ceal
with the question of natural "adsorption" and cycles, and seems to ignore the data U
generated by Metro plant surveys over the last three years that on the whole there
is not an increase occurring. The question of illegal actions on the part of shore-
line property owners is more a commentary on the lack of enforcement of environmental
laws than anything else. Furthermore, it reflects miseducation of those property
owners by the Corps and recreational boaters in an attempt to pursue agency policy.

E-22

S.. . . . . . . .. .. . . . . -T "7 . .. . 1 q =' :•• ...



Lt. Col. Carpenter
10 August 19ý79

• Pas 10

4?7. Page 70 - It is noted on page 70 that chemical control will result in long
lasting Impacts on water quality due to the chemicals used and may result in accpu-
lation of residues In'the sediments. These impacta were ignored by the draft tIS in
foregoing sections,.

48. Page 72 -,The "public participation" program to date appears to be nore

designed to generate support for Corps policy than to allow fox "M ingru partici-
patton by all affected and Interested citizens. Although I requested a respense to
the input which I attempted to provide via the "public information pamphlet" question
section, none was ever received.

49. Pages B-4 and B-5 - Were no answeres received to these letters?

50. Pages B-15 through B-36 - There are a number of pertinent comments in the
letters of coordination from the Washington Department of Fisheries, U.S. Fsh and
Wildlife Service, and National Marine Fisheries Service that the Corps seem to have
disregarded in the draft MIS. Included in those letters but not In the text of the draft
HIS are Identification of important wetlands area In Lake Washiutton (which are
nearly identical to the proposed treatment areas as per pa-p B-27), a call for blo-
assays of various life-stages for important native species like salmon, notice that
the toxicity data for fish such as the informaticnin Table 2 of Appendix A of the
draft EIS is unacceptable and inadequate (by all three agencies), and the need for
timing restrictions to protect salmon.

In summary. the draft IS is inadsqwiv as a document ftm which to make an informed
decision repxdIng the topic matter. Particularly noticeable is the nearly complete
lake of site specific information and the absence of a meaningful analysis of the
envimmental and health risks resultant from chemical control methods. The "benefit/
cost analysis" presented In the draft HIS Is totally unsubstantiated within the docu-
ment. Using the same method of analysis suggested by the draft HIS th benefit/cost ratio
actually is approximate O.2 rather than the 6.5 stated in the draft 3I1 for the pro-
posed Seattle area control program. Such a low ratio Is far less than the break oven
point of 1.0 and underscores the lack of economic justification for the proprosed pro-

Hopefully these comments will be carefully considered. Based on the Information
available to me and my review of the draft 313 I do not feel that the proposed program
is justifiable economically or environmentally. If thore is a need for a publicly
funded program it would pr*bably best be limited to areas of public interest such as
public beaches. Non-chemical alternatives would appear to be superior for such loca-
tions and are already being pursued by local governments. Wider-area control measures
(such as the clearing of boat lanes), where felt to be necessary, should most appro-
pristely be funded by the special Interests that desire them such as some of the
shoreline property owners, recreational boaters, and yacht clubs (not all of the
persons in these categories feel that control measures are necessary). Please inform
me of the results of this proooac and provide me with a copy of whatever document(s)
result (such ac a final HIS if one is produced).

Sincerely yours,

C M. Zemswnsky
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FRIENDS 01: THI" EARTH

18 April 1979

Rosemary Wairod
Environmental Review Section
Department of Ecology Mail Stop Pv-li
Olympia, WA' 98504

Dear Ms. Walrod:

COMMENTS

Presented To: Washington Department of Ecology (DOE)
Subject: Draft Envir-onmental Impact Statement (EIS)

Control of Watermilfoil in Areas of Lake Washington
Reference: 1. My letter of 22 March 1979 to you;

2. Elmer C. Vogel's letter of 27 March 1979 (of DOE) to me;
3. Wy letter of 5 April 1979 to Elmer C. Vogel (of DOE); and
4. My testimony of 10 April 1979 at the DOE public hearing

in Medina (both written and oral).

This letter constitutes the detailed written comments on the subject proposal re-
ferred to in reference (4) above. Although these comments are meant to be inclusive,
references (1) through (4) above are incorporated by this reference as a part of our
total co•.ents on the draft EIS. The preparation of these comments has been hampered
by the following circumstances:

1. The general inadequacy of the draft EIS. This aspect of the situation was
mentioned in reference (4) above and will be dealt with in greater detail herein. As
you are reported to have conceded, "the impact statement is not very technical" (Kucera,
K. Lakeside residents want to poison weed. The Daily Journal-American, 27 March 1979,
p. A-2). It consists nearly totally of unsubstantiated opinion without reference to
technical data or facts to support the opinion. The poor quality of the draft EIS
and the lack of data presented in it places an inordinate burden on persons attempt-
ing to properly review it and requires greater review effort and time;

2. The comment period is too short. Via reference (1) we requested that it be
extended. That request was refused by reference (2). Due to the complexity of the
issue and the inadequacy of the draft EIS as noted above, a much longer comment period
should have been scheduled to allow for meaningful public input; and

3. The failure of the DOE to provide relevant documents in a timely manner as
requested in reference (3) above.

We strongly object to the inappropriate manner in which the DOE has handled public
pLrticipation in this matter. Via reference (2) above the DOE araued that public
rarticipation in this matter is bein& handled in a manner sufficient to meet the
minimum legal requirements of the St3te Fnvironmental Policy Act (0EPA) Guidelines
(Chapter 197-10 of the Washington Adminiptrative Code -_ WAC). Whereas that may or

Northwest office 4512 University Way NE Seattle, Washingt•oi ')8105 (20(6) 003-Iw6I
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may not be so, it is apparent that the SEPA Guidelines themselves are inadequate to v

comply with the requirements of the Cles" Water Act and we believe that those re-
quirements apply in this case, sitnce the action it one which would, waive water.
qU tty standards prorUalgated under that law and, as will be ;ýxplained later herein
is one which Is 'tpparently In violation of that law.,

Section lOl(t) of the Clean Water Act requires public participation "shall be provided
for, encouraged, and assisted" in all phases of implementation of that law. Pegula..
tions regarding the manner in which public participation shall be handled to comply
with that law are found in Part 25 of Title 40 of the Code of Federal Regulations
(40 CFR 25). Among other requirements of those regulations are:

1. 40 CP 25.4. which requires that, since "Providing information to the public
is a necessary prerequisite to meaningful, active public participation", that "Agencies
shall design informational activities to encourage and facilitate the public's par-
ticipation". As noted in subparagraph three of page one of this letter, the failure
of the DOE to provide relevant documents in a timely manner has hampered our partici-
pation and may be a violation of both state and federal law. Furthermore, 40 CrP 25.4
requires that both "interested and affected" persons be notified. As acknowledged
by the DOE in reference (2) above, the DOE has not made such an effort. We believe
that as a result of that lack of effort that many per-ons affected by this proposal
may be unaware of it. We have been informed by representatives of Greenpeace that
they have contacted by telephone a random selection of residents in the affected area.
In so doing, they learned that many of the residents were unaware of the proposed
action and that, when informed of it, some of these were strongly opposed to it; and

2. 40 CFR 25.5 which requires public notice "at least 45 days prior to the date

of the hearing" for public hearings. In The Daily Journal-American article cited in
subperagraph one of page one it is reported that you acknowledged that the DOE made
"little effort to publicize the hearing" and attempted to Justify such lack of effort
by claiming that "this is not really a major proposal." We are aware of at least
several persons who either did not testify or presented only very limited testimony
because they learned of the hearing too late to prepare adequate comments or did not
obtain a copy of the draft EIS until just prior to the hearing. This situation was
worsened bý the fact that the DOE provided very limited initial distribution of the
draft EIS and failed to send copies of it to libraries in the area.

We feel that the manner in which the DOE has handled public participation in this case
has limited meaningful public participation and is not in compliance with the require-
ments of federal law cited above or Washington law requireing public disclosure of
documents.

The proposed action would waive water quality standards for Lake Washington to allow
an application of the herbicides Aqua-Kleen, Aquatho], and/or Aquathol K (the active
ingredient for the first of these is the butoxyethanol ester -- BEE - of 2,.-D and.-
for the next two is dipotassium endothall) by an unidentified group of private citi-
zens allegedly consisting of "Approximately 100 property owners living near Lake
Washington" who would hire A-1 Spray Services, Irn. to perform the work. Although
we have requested the applicants be identified publicly via references (1), (J)9 and
(4) above, to date the only response to that request we have received has been a re-
fusal to provide such information as per reference (2) above. This information is
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most relevant to the proposed action. We believe that the public has a right to
know precisely who is proposing this action and who would finance it. Furthermore,
there are questions regarding the legality of it related to property rights and
the ability of private citizens to take actions effecting public areas. For examples
it may be illegal for private citizens to sponsor such an action that would result
in toxic substances entering the private property of other private citizens or which
would result in toxic substances entering public property such an public beaches and
thereby requiring that those public facilities be at least teimborarily closed. No
information has been presented in the draft EIS which would demonstrate that the
sponsors, whoever they may be, reside on the shoreline or have obtained the consent
of those who do reside on the shoreline to discharge toxic substances on their property.

The draft EIS does not identify the specific water quality standard which would be
waived. In response to our question on this matter in reference (1) above, the DOE
via reference (2) above has indicated that it in WAC 173-201-045(5)(b). We note that
that standard specifies the "Characteristic uses" for the waters In question. We
wonder if it is also the intent of the DOE to waive WAC-M73-2OlOi5(5)(c)(vii) which
prohibits concentrations of toxic or deleterious materials "which may affect public
health, the natural aquatic environment, or the desirability of the water for any use."
Regardless, it would appear to be inconsistent with either WAC-I73-M2l-035(8)(e),
the purported basis for the ability to grant such a waiver, or WAC-l73-201-O35(8)(f) .
and relevant portions of the Clean Water Act to grant such a waivers as I mentioned
in reference (4) above and as discussed below:

1. WAC-173-201-035(8)(e) provides in part that water quality "criteria... may
be modified.., on a short-term basis when necessary to accomodate essential activities,
respond to emergencies, or to otherwise protect the public interest." Washington
water quality standards are required to be promulgated in accordance with the Clean
Water Act. This portion of both state and federal law comes- under the "antidegradation
policy" sections. It is apparent that WAC-173-201-035(8)(e) does not faithfully comply
with 40 CFR 130.17(e) and, in this case, cannot be used anyway since WAC-1730201-035•
(8)(f) must also be satisfied;-

2. WAC-173-201-035(8)(f) provides that "in no case, will any degradation of
water quality be allowed if this degradation interferes with or becomes injurious
to existing water uses and causes long-term and irreparable harm to the environment."
This section of the WAC is also not faithful to the requirements of 40 CrR 130.17(e).
Furthermore, it is acknowledged in the draft EIS that the proposed action would in-
terfere with existing water uses (pages 2. 6, 11. 15, and 19) such as swimming, fish-
ing, water supplies, and aquatic habitat; and

3. 40 CFP 130.17(e) provides that antidegradation policies "shall, at a minimum,
be consistent with the following:"

(1) "Existing instream water uses shall be maintained and protected. No
further water quality degradation which would interfere with or become injurious to
existing instream, water uses is allowable."

(2) "Existing high quality waters which exceed those levels necessaiy to
support propagation of fish, shellfish and wildlife and recreation in and on the water
shall be maintained and protected unless the State chooses, after full satisfaction
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of the Intergovernnental coordination and public participation provisions of the
State's continuing planning process, to allow lower water quality as a result of
necessary and Justifiable economic or social development. In no event, however,
may degradation of water quality interfere with or became inlurious to existing in.
stream water uses..."

The federal regulations, in summary, provide for waiver o for "necessary and
justifiable economic or social development", which this proposal is obviously not,
and only when exisiting water uses are not interfered with, this proposal does not

meet that test either. The state regulations are inconsistent with the minimum re-
quirements of the Clean Water Act vhere they would allow for waiver without meeting
those minimum conditious.

It is alleged in the draft EIS that "milfoil may be dangerous to swimmers and water-
skiers" (page 8) and on the cover letter attached to the draft EIS dated 19 MarchS1 1979 that "Swimming, boating, and water skiing are becoming hazardous due to surface

mats of milfoil. Residents report at least three accidents caused by excessive weed
growth," We note that residents in the Seattle area do not appear to have made such
complaints an issue until this year even though aquatic plants have been in the area
at significant levels for many years and complaints about milfoil in Lake Washington
are on record since at least 1975. The sudden appearance of this issue and the lack
of documented cases to support the allegation is cixrious. We note that prior to ever
having heard such allegations made with regard to the Seattle area we heard similar
allegations made in public presentations by staff personnel of the DOE with regard to
the Okanagan area of British Columbia in 1978. At that time we asked for documenta-
tion to support the allegations, Ms. Halvorsen's letter of 18 May 19T8 (of the DOE)
and my letter of 24 September 1978 to Mr. Thayer (of the DOE) apply. The last re-
sponse on this topic from the DOE was Mr. Thayer's letter of 2 October 1978 to me
in which he indicated that since the rumors he made reference to may have involved
alcohol abuse "since finding out about the uncertain nature of the incident I have
not made reference to it in any of my presentations." Does the DOE have any reliable
documentation to back up the allegations appearing in the draft EIS? If so, a copy
is hereby specifically requested in accordance with the applicable state laws regard-
ing public disclosure.

Whereas I would not recommend swimming or water skiing in dense concentrations of
aquatic plants simply because that doesn't seem to be optimum conditions for those
sports, it is extremely questionable that aquatic plants pose any real safety hazard.
The testimony of Dr. Frank Henry at the public hearing on 10 April 1979 would tend
to confirm that any problem that may exist may be more a psychological one. He
implied that the "green arms" of milfoil reach up and grab persons-in the-water and
drag them under to their death. As a trained diver who has often chosen to dive in
areas where aquatic plants grow to be able to observe the more interesting environ-
mental conditions such as the fish attracted to those habitats, I have never en-
countered any difficulty in swimming through such areas (either underwater or on the
surface) that would constitute a safety hazard.

In an effort to clarify this. question, I contacted the Evergreen Safety Council (the
Washington chapter of the National Safety Council). Since aquatic plants hav4 been
around since at least before people, they are widely distributed in various parts of
the country and the world, and there is undoubtedly significant interaction between
aquatic plants and persons using water systems, it seemed logical that if aquatic
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plants pose any real hazard to humans that there would be some record or documenta-

tion of that situation over the years (Eurasian vatermilfoil is acknowledged to have
been In waters of this country for approximately the lost century and other types of
vatermilfoil are acknovledgeito be native to Washington.,. to say nothing of the many
other species of aquatic plants). I was informed by Ms. Janice Peck of the Evergreen
Safety Council during a telephone conversation on 12 April 1979 that her check of
National Safety Council records at that time revealed no reports or documentation of
any safety hazard or accidents related to aquatic plant's Therefore, we submit that
unless the DOE can present reliable evidence to support the statements in the draft
EIS regarding safety and aquatic plants that all such statements should be deleted.

In the draft EIS it is stated that treatment with herbicides is proposed for five
"general" areas of Lake Washington including Fairweather Bay, Cozy Cove, Yarrow

Bay, Laurelhurst (Union Bay)s and Mercer Island (along West M4ercer Way) totalling
175 acres (the breakdown being 35, 609 40, 20, and 20 acres respectively). Neither
this Information an page nor the maps on pges and 5 provide localization of
the proposed treatment areas which would enable determination of probable impacts.
At the public hearing on 10 April 1979 a chart was posted behind the speaker's podium
on which what appeared to be proposed treatment areas were indicated in pink. This
information, not in the draft EIS, gives a significantly different indication of the
treatment area locations than the draft EIS. The most striking case involves the
proposed Mercer Island treatment area. In the draft EIS the line pointing to the
general area indicates an area far to the south of the Inteistate-90 floating bridge
(no scale is given). The chart at the hearing indicated an additional area to the
east of Faben Points north and east of the bridge and nowhere indicated in the draft
EIS. Furthermore, there is no indication in the draft EIS of the location of areas
which might be highly sensitive to the proposed application of herbicides such as
public beaches, private beaches, and established fishing areas. What, for example, is
the proximity of beaches on Mercer Island to the proposed treatment areas and might
they be impacted directly or via drift? There is no information in the draft EIS
to allow such determinations to be made.

Neither is the information in the draft EIS adequate to determine precisely what
plants are growing where and whether or not any treatment or management effort should

* be considered. The closest the draft EIS comes is a map on page 10 which is of
such general nature that it is useless for that purpose. ror example, according to
that map one would not expect to find aquatic plants near Laurelhursts since no plantsait
identified on that map as being there. Of course, neither do the mare on pages 4 and 5
nor the map on page 10 identify property classifications in the proposed treatment
areas . Furthermore, the draft EIS avoids the question of what the real problem is
in the first place. Is it merely vatermilfoil or aquatic plants in general? Does
just looking at vatermilfoil, presuming some type of .atermilfoil control is under-
taken, solve anything? As acknowledged on page 15 of the draft EIS control of vwter-
milfoil might lead to replacement by other species which might also "develor to
nuisance proportions." Additionally, the DOE could significantly upgrade the quality
of the discussion in this matter if it would avoid making the value judgement that
vatermilfoil and other aquatic plants are "weeds". As is very briefly acknowledged
on page 8 of the draft EIS aquatic plants have many beneficial functions in the
aquatic environment including habitat for fish and birds. Many species of fish lky
eggs on aquatic plants and would be unable to reproduce without their presence. In-
sects which serve as fish food organisms live on aquatic plants. The literature is
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full of references to the Important roles played by aquatic plants in the aquatic
environment* The following is a selection citationi ic);nowleding that fact:

1. Mulligan, H.r. (1969). Management of aquatic vascualr plants and algae.
IN: Eutrophication: Causes. Consequences. Correctives, National Academy of Sciences,

pp. 46-82*

"Benthic macrophytes play a vital role in the aquatic environment. These

organisms produce oxygen through photosynthesis, shade and cool the sediments of the
littoral zone, slow water movements and provide habitats for sessile benthic organisms,
regenerate sybstances from the sediments to the water, provide surfaces for attachment
by bacteria, periphyton, and aquatic insects, serve as food, nest-building material,
and sites for egg attachment for aquatic insects and fish, provide nesting sites for
fish, protect small fish from predation, convert inorganic material to organic material,
serve as food for game birds and animals, (and) anchor the soil in place by means of
their attenuated root systems."

2. Municipality of MetropolitaA Seattle. (1976). Aquatic plant control in
Lake Washington's Union Bay. Staff Report. Seattle, 20 pp,

"The milfoil has certain beneficial, as vell as detrimental, effects. Macro-
phytes in general play a vital role in the aquatic environment, including: producing
oxygen through photosynthesis; shading and cooling the sediments of the littoral zone;
slowing water movements and providing habitats for sessile benthic organisms; re-
generating substances from the sediments to the water; providir.g surfaces for attach-

ment by bacteria, periphyton and aquatic insects; serving as food, nest-building
material and sites for egg at" -chment for aquatic insects and fish; providing nest-

ing sites for fish; protecting small fish from predation; converting inorganic material
to organic matter; serving as food for birds and other animais; (and) anchoring the
soil in place by means of their attentuated root systems*"

3. The Working Group on Submerged Aquatic Vegetation of the Chesapeake Bay
Program. (1977). Submerged aquatic vegetation plan of action. Research proposal
for on-going studies funded by the US. Environmental Protection Agency (EPA), U.S.
Fish and Wildlife Service (NWS), and the Maryland Department of Natural Resources
available from the Region 2 office of the EPA, Philadelphia, 25 pp.

"The problem is the sharp decline or change in density, diversity, and
distribution of submerged aquatic vegetation (SAV). This decline is significant
due to the multiple functions of these grasses in the Bay ecosystem. They provide
food, shelter, habitat, and breeding areas for fin and shellfish, water fowl, and
species of the lower trophic levels; provide bottom stability thereby protecting
against shoreline erosion; and also serve to control turbid conditions... (this
study was undertaken due to the concern over the decrease of aquatic vegetation in
general in the Chesapeake Bay area including Eurasian watermilfoil)."

Whereas the draft EIS mistakenly implies that Eurasian vatermilfuil is somehow so
different from other aquatic plants that it does not have these benefic-al aspects,
absolutely no information to support such a position is given. Where is it, tf it
exists? On the contrary, available information indicates that Eurasian watermilfoil
serves the same important beneficial functions in the aquatic environment as other
aquatic plants do. For example, mallard ducks, Canadian geese, and coots have been
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, observed "feeding in dense patches of M. spisatu1 (Eurasian vatermilfoil)" in lakes
in the Seattle ar.% (GoodpaSture, J.; J-.-si and PoIl Matsuda. A study of
the compoaition, grovth and distribution of aqua-Ic macrohytes in fourteen lakes
and bays of King County. Municipality of Metropolitan Seattle, 19TT, 36 pp.) and
some fishermen point to the attractiveness of dense stands of Eurasian vatermilfoil
as a place to fish for bass because of their association with the plants due to the
abundance of fish food organisms and cover thus supplied (Friedman, M. Tactics for
bass in thick veeds. rishing Facts, May 1978, 5 pp.).

On pages 12 and 13 or the draft EIS it is mistakenly concluded that "no shoreline
management permit Is required" for the proposed use of herbicides, It would appear
that the DOE did not contact the 3ocal jurisdictions with responsibilities for
Sshorelines management. When I did In late March 19T9 I van told by representatives
of the cities of Kirkland, Medina, and Mercer Island that they had been unaware of
the proposal but that their tentative determination wa that a Derit under the shore-
lines management program would be required for the use of herbicides. On 11 April
1979 Ms. Anita Frankel of the City of Seattle Office of Policy Planning stated at a
meeting of the Municipality of Metropolitan Seattle aquatic plant study technical
committee that the Seattle Department of Community Development had determined that
a permit would be required under its shorelines management program for waters under
its jurisdiction In Union Bay. A permit would not be required for mechanical harvest-
ing,.

On pages ., 6, T, 14. and 15 the herbicides proposed for use are generally discussed,
This informat~on is totally deficient to describe the potential environmental impact
of the proposeu action. It is strongly implied by such statements as "If a granular
material in used* it is applied directly to the weeds, as the material sinks rapidly
and does not spread" (on page 3 of the draft EIS) and "By studying the characteristics
of watz.r movement in the areas to be treated prior to applicktion of herbicides, cir-
culctitn of the chemical to nontarget areas can be minimized" (on page 15 of the draft
EIS) that herbicide drift (and thereby potential risk) is not an important factor.
No information to support those statements in the dralt EIS is presented nor is any
informc.;ion on water mnvcments or wind in the proposed treatment areas given (as is
indicated L, the second quotation above, the DOE &ppears to have none). The drift
from aquatic rerbielde applications may be very significant whether liquid or granu-
lar formulations are utilized. For example, the South OkanaRan Environmental Coali-
tion (•OEC) confirmed drift on the order of one mile or more from 2,4-D BEE granular
appliccions (Aqua-Kleen was used) during the summer of 1978 in limited areas of the
Okanagan lake syrtem, despite provinvial government assurances that such drift would
not occur. In one case, Aqua-Kleen was applied to a 13 acre plot on the south Kelowna
foreshore on 22 June 1978. On 26 June 1978 2, 1h-D was detected 6,200 feet north of'
the application site. Winds had blown the 2.4-D "on the surface at least one mile
north of the application site against the prevailing current (Warnock, J.W. SOEC
press relrase, 9 August 1978, 1 p.). In a second case which occurred on 14 August
1978, Aqua-Kleen was again applied. This time to a 10 acre site near the Summerland

Yacht Club. On 16 August 1978 2,4-D was detected 1,500 meters (nearly one mile) north
of the treatment site* On 18 August 1978 2.14-.D was detected 1,500 meters south of
the treatment site. Water intake pipes were impacted in both cases.(SOEC. Report on
the Summerland 294-D application August 14t 1978. Pentictono B.C., 6 pp.). -Provincial
government reports on these incidents are not yet available, Another aspect of the
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drift question is concentration gradients which may form of the herbicides, Such
gradients have been observed during 2,"-D applications to exceed a factor of five
difference in concentrations of 2,4-D detected in the vertical water column after
the application. The degree of gradient in concentrations would likely vary as a
function of physical and chemical properties of the specific herbicide used, physical
properties of' the water such an temperature gradient, and currents and wind, among
other possible factors. In the Guntersville Peservoir case, of the Tennessee Valley
Authority (TVA) in 1969, gradients shortly after application indicated higher con-
centrations on the surface than the bottom and an intermediate concentration value in
the middle of the water column (4.8, 3.1, and 1.4 ma/l of 2,4-D from top to bottom
respectively 8 hours after application). Nearly uniform conditions were observed

two weeks later; however, a gradient had reformed at lover levels 3 months later
(42s 36, and 23 ux/l from top to bottom respectively)(Woltalik. T.A° ; T.F. Hall;
and L.O. Hill. Monitoring ecological conditions associated with wide-scale applica-
tions of DMA 2,1-D to aquatic environments. Pesticides MonitorinE Journal, Vol. 1, No. *,pp. 184-203, March 1971). Much higher gradients have been observed during the use of

toxic substances in water and may be possible with 2,4-D and endothall. Studies have
been reported where gradients exceeded a factor of ten (R.H. VanHaagen. Personalcommunication. 19T9).•

It is stated on page 3 of the draft EIS that the formulations of 2,4-D and endothall
proposed for use are registered by the EPA for the intended use, It is also stated
*that prior to registration the EPA is required to ensure that the chemical being
registered "will perform its function without unreasonable adverse effects on the
environment". Whereas both of those statements are true, it is highly misleading
to apply them in this case because, as is not stated in the draft EIS, the EPA has
failed to perform its statutory responsibilities with regard to the section of the

Federal Insecticide, Fungicide and Podenticide Act (rIFPA) referred to and the EPA
has admitted that to be the case (it has also been documented by the U.S. Congress,
U.S. Government Accounting Office, National Pesearch Council,9 and Science magazine).
The herbicides we are discussing, 2.4-D and endothall, were registered prior to the
1972 amendments to the FIrPA. It was those amendments which required that pesticides
be proven both efficacious and safe prior to registration and tnht all pesticides
registered at that time would have to be reregistered to meet the upgraded standards.
In U.S. Senate hearings in 1976 it was documented that the EPA reregistration program
had "collapsed". The report of those hearings was a scathing indictment of EPA failure
"in its responsibi3ity to assure the safe use of pesticides as mandated by the Congress."
The EPA's failure with regard to 2,.-D was singled out for being "A clear example of

EPA's failure to evaluate data" (Subcommittee on Administrative Practice and Procedure*
The Environmental Protection Agency and the Regulation of Pesticides. Staff Rerort,
U.S. Senate, Washington D.C., 1976, 50 pp.). In response to my letter of 12 January
1979 to Robert A. Pose (Chief of the Pesticides and Toxic Substances Branch of the
Region X office of the EPA) in which I specifically listed 2,.-D and endothall in
requesting information on the registration status of herbicides I was notified that
"none of the chemicals you listed have been reregistered" (R.A. Poss's letter of19 January 1979 to me, 2 pp.). In response to my letter of 29 October 1978 on the

topic to Steven D. Jellinek (Assistant Administrator for Toxic Substances of the
EPA in Washington, D.C.) I was notified that:

"I agree with you that there are many registered pesticides currently on-the
market that may potentially pose the risk of 'unreasonable adverse effects' on
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humans or the environment. When EPA assumed authority for regulating pesticides,
there already were thous.ids of products on the market. Really stringent require-
masts for pesticide safe';y testing postdate EPA's initial Involvement; to pesticide

regulation by several ytars."

in the same letter, Assistant Administrator Jellinek provided me with an update on
the status of 2,.-D, In February 1978 I was informed by the Washington, D.C. office
of the EPA that with regard to 2,) .D:

"The chemical has been placed in the .nre-PPAP status because it in potentially

carcinogenic and may be hazardous to non-target organisms. The Agency's Cancer
Assessment Croup (CAG) through an informal review found positive evidence that 2,4-D
is carcinogenic." (R.L. Peising's letter of 28 February 1978 to me, 2 pp.).

According to Assistant Administrator Jellinek in his 17 January 1979 letter:

"e2,.D was referred to the Special Pesticides Peview Division and has been
accepted an an PPAR candidate; it will, in turn, receive a thorough review.

The PPAR process is the process through which pesticides are reviewed and may be
eventually deregistered. You are undoubtedly familiar with the fact that the herbi-
cide 2,,5-T, for example, has been undergoing the PPAP process for approximately the
past year. 2,40$,T has chemical and toxicological properties which are similar to
2,4-D, which is not surprising since both are members of the phenoxy nerbicide family.
On 1 March 1979 the EPA publicly announced an "emergency suspension" of 2,J,5-T on
the impetus of recent epidemiological evidence that 2,4,5-T is related to miscarriages
in humans as a result of forest applications.

In summary, with regard to this topic, mere fact of registration is essentially meaning-
less from the standpoint of potential for adverse human health and environmental effects

and the EPA has admitted that to be the case. The EIS should be changed to reflect -
this fact.*

Furthermore, whereas the Washington Department of Agriculture has separate registra-
tion responsibilities for pesticides used in Washington state, that essentially pro-
vides no additional safeguards. With regard to 2.,5-T, for example, state suspension
did not occur until nearly three weeks after federal suspension. I am unaware of
any cases where the state has taken more stringent action regarding pesticides regis-
tration safety data than the EPA has. Is the DOE? The fact that the state certifies
pesticide applicators is also of little comfort, since that consists o1 little more
than insuring that they are able to read the labels. The numerous cases of negligence
by pesticide applicators which have been documented by the state after citizen complaints
is indicative of the problem. One such case occurred in Seattle last year when
Washington Tree Service, during an aquatic herbicide application at City of Seattle
beaches, failed to comply with label requirements and was cited for negligence.

Information in the draft EIS on 2,4-D BEE and endothall toxicity, environmental
effects, and environmental chemistry (including persistence) is extremely limited
and is presented in a misleading manner. Most of the information on toxicity.in
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Appendix D for 2,.-D is acute toxicity infoamation developed some time ao for
species that are not identified to be native to the taext Washington proposed treat-
seat area in the draft 218 and for endothall the very 1!vm1*ed information presented
is all acute information for non-native reecise that Is generally quite old in origin.
The absence of chronic Information In striking and a critical deficiency In the
draft EIS. The absence of information on non-fish species Is also striking.

The general situation on information for pesticides is worthy of coument herein. There
is a fair body of literature regarding the acute effects of 2,1.-D, although little of
it applies to species of fish or other organisms rative to the Seattle area. There
Is almost no chronic information, There is very little information at all in the
public literature on endothall and almost all of what is available Is dated and, as
with 24_4-D, is acute information rather than chronic. Since Vebruary 1978 and
October 1978, for 2.4-D and endothall respectively, I've had Freedom of Informnation
requests in to the EPA's Washington, D.C. office to attempt to obtain whatever infor-
mation they have on file that was used to support registration regarding toxicity
and environmental chemistry. To date, the EPA is apparently in violation of both

the FIFFA and the Freedom of Information Act in that the requests have not been ful-
filled. I have, however, been able to see some of the applicable indices listing
what information is on file. Judging by those documents, the information on file is
likely seriously deficient with regard to meeting the requirements of the 1972 amend-
ments to the FIrRA. Nevertheless, whatever information is on file should be considered
in the draft EIS and is not. When I questioned DOE representatives at the 10 April
1979 public hearing regarding this discrepancy, I was told that the DOE does not have
that information either and, therefore, it would not be made available to the public.
That fact is a damning indictment of this process in that information critical to
proper evaluation of the proposal has not been aide public by either government a•encies

with responsibilities to the public or industry. Given the knowledge that is available
concerning the EPAls pesticide registration process, it Is ah irrational act to use
such pesticides prior to a full review of such information and where the decisions fall
in the public domain, as is the case here, that information should be made public.

On page 14 of the draft EIS the statement is made that "The toxicity of 2,4-D to
fish has been widely studied," That statement as such is misleading in that, if
anything, it would only apply to acute toxicity information. There is nearly a total
lack of chronic toxicty information. As stated further on that page, the acute
toxicity of 2,14-D BEE to salmon species which may be in Lake Washington has been found

* to be less then 1 mg/1l. In fact, in the reference cited in the draft EIS (Servizi,
1979) , 100 percent mortality was observad at 1 mg/l for all species and significant
mortality was observed at 0.7 mg/1 in short-term bioassays. In longer term bio-
assays with eggs or alevins to fry significant mortality and reduced grovth was seen
at 0.3 mg/l. The toxicity of 2,.-D to benthic and planktonic fish food organisms
is also important. For example, 2,94-D BEE 96-hoiar median lethal concentration (LCm)
of 440 pg/l to the scud. Such data is absent from the draft EIS. The essential
absence of chronic toxicity informsation in the drift EIS is, as already mentioned,
an important deficiency in the draft EIS. How important is noted by the following
quotes:

1. Cameron, J.J. and J.W. Anderson. (19T8). Results of the stream monitoring
porgram conducted during FY 1977, herbicide spray project. U.S. Bureau of Land
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Managment, Coos Bay, Oregon, 54 pp.

"The careful review after sn extensive literature search leads to a
scientific conclusion that researchers have conducted very little work on low level%,
long term toxic effects of herbicide 2,4,5-TP and 2,-D on aquatic communities.
Most aquatic studies have been related to acute toxicity levels for fish. This lack
of work on lover trophic levels means that an enormous data gap exists. The base of
the aquatic food pyramid ts much larger in species abundance and diversity than the
fish conunities at the top of the pyramid. The lack of research data on the base
of the food pyramid makes it Impossible for field personnel involved in these projects
to even remotely understand the overall impact of herbicides on aquatic communities where
ContaminaL I _n occurs."

2. Morley, R.L. and D.S. Reid. (1977). 2,4.Dt a summary of Information
relative to its possible effects on fish and wildlife vhe t used in aquatic weed con.
trol programs. Fisheries Technical Circular No* 27, Ministry of Recreation and
Conservation, British Columbia, Canada, 8 pp.

"Low concentrations of 2,4-D maintained over a period of time could cause
sublethal damage that is not readily recognizable. Such effects can lead to gradual
decreases in fish populations t1irough increased predation, reduced reporduction, in-
creased susceptibility to parasites, disease, and starvation. Morphological and
histochemical changes in tiasues and organs have been demonstrated for sublethal doses
of several herbicides... (Pathological changes were found in bluegills exposed to sub-
lethal dosee of 2,4-D propylene glycol butyl ester five months after single water
treatments ) These changes were marked depletion of liver glycogen, collection of
glycoproteins in the blood stream, and engorgement and stasis of the circulatory
system of the brain. This response vas detected down to the o.l ppm'concentration
of 2,94-D (the lowest concentration tested)."

Standard procedure for estimating necessary water quality criteria for anuatic habitat
protection is to use an application factor of 0.01 in the absence of chronic toxicity
information. Using such an application factor in this case for 2,4-D BEE would re-
sult in a value of approximately 4 pg/1 from known information. Even such relatively
low levels may be hamardous to aquatic organisms. ror example, there is information
"that 2,.4-P levels in the order of 1.0 jug/l in surface water may pose a threat to...
invertebrate communities" (Gummer, W.D. Pesticide monitoring in the prairies of
western Canada. Unpublished report, Water Quality Branch, Environment Canada,
Regina, Saskatchewan, April 19T8, 30 pp.).

According to the draft EIS (page 6), the proposed application would result in 2,4-D
concentrations in the range of 2 to 2.5 mg/l. That concentration is far in excess
-of concetrations cited above known to be acutely toxic to salmon and may be more than
three orders of magnitude (i.e., more than a factor of 1,000) greater than concantra-
tions which could cause harmful chronic toxicity.

It is stated on page 14 of the draft EIS that "Fish have been observed to avoid lov
concentrations of 2,4-D in water", thereby implying that outmigration from the area
of application might lessen the adverse impact. No references are cited. Thdre is
evidence to the contrary and there is evidence that aouatic organisams may be
attracted to one concentration of a toxicant, repelled by another, or neutral des-
pite the adverse eflect that results. For exampleone recent series of tests with
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herbicides found that (volmar, L.C. Avoidance chamber responses of mayfly nymphs

exposed to eight herbicides. Bulletin of Environmental Contamination and Toxicolop,
Vol, 19, No. 3, pp. 312-313):

"No avoidance of 2I.-D DMA was observed at 10 mg/l; however, when the concentra-
tion was increased to 100 mAg/, a 70% mortality occurred still with no avoidance. The
nymphs displayed a marked attraction to 1 mg/1 dalapon. Attraction of aquatic organisms
to one concentration of a toxicant and avoidance of another was demonstrated with
rainbow trout... and with whitefish... The nature of this biphasic response is
difficult to interpret when a limited range of test concentrations are used; if the
range were enlarged, perhaps an attraction as well as an avoidance concentration could
be determined for each of the test chemicals."

The information in the draft EIS on page 14 regarding 2,4-D persistence in the aquatic
environment is misleading. It is implied that "2,4-D decomposes rapidly", even though
it is acknowledged that water column residues may persist "for as long as 120 days."
It is stated that "83 percent of the 2,4-D applied to conditioned lake muds was bio-
logcially decomposed within 2h hours." The reference for that statement is indicated
to be "('Ref. 3)" which is listed on page 20 of the draft EIS as Lori, et al. (1978).
Besides the fact that it is unlikely that Lake Washington sediments are equivalent
to whatever "conditioned lake muds" are, that statement conflicts with the bulk of in-
formation in the literature. In attempting to check the basis for the statement I
reviewed the portions of Lorz, et al. (1978) which pertain to 2,4-D behavior in the
environment, pages 31 through 33 of that reference. I was unable to locate the in-
formation. Can you refer me to precisely where it is? There was, however, other
information of significance not quoted by the authors of the draft EIS. For example,
the statement on Dage 31 that 2,4-D ester formulations such as 2,4-D BEE (the active
ingredient of Aqua-Kleen) are preferred for forest applications for several reasons
including their "persistence in the environment" despite the- fact that they are "10
to 100 times more toxic to fish and other aquatic organisms than the dimethylamine
salt and the statement on page 32 regarding the variability of reports in the litera-
ture of 2,4-D persistence with the low case specifically cited after that statement
of persistence "up to 120 days" and the higher case that "only 40% degradation of 2,4-D
in water (occurred) in 6 months under excellent conditions for biological activity."
Besides being misleading, the data in the draft EIS aprears to be selectively biased.
Additionally, on page 14 of the draft EIS it is stated that persistence of 2,4-D in
sediments in the TVA system was "less than one year." That statement is inaccurate
and misleading. It is purportedly based on "(Pef. 4)" which is listed on page 20 of
the draft as being TVA (1972). In actuality, TVA (1972) is based on earlier work
done in 1966 after the application of 2,4-D BEE (Smith, G.E. and B.G. Isom. Investi-
gation of effects of large-scale applications of 2,4-D on aquatic fauna and water
quality. Pesticides Monitoring Journal, Vol. 1, No. 3, pp. 16-21, 1967). In that
sampling program, the l period samples were taken after treatment was 10 months
in the Watts Bar reservoir. At that time, all four sediment samples were measured to
contain significant levels of 2,4-D and one of these was very high. Based on the

known persistence and environmental dynamics of 2,4-D, with such significant levelG
after 10 months persistence undoubtedly exceeded one year; however, since no more
samples were taken the evidence is not presented in that report to say one way or the
other.

The potential human risk from 2,04-P use is not discussed in any detail in the draft

EIS other than to allege that "It is less toxic to humans" (page 7) than endothall.
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Apparently the DOE-is only concerned with acute toxicity of 294-D to humans and has
not considered the longer-term risk.. We agree with the major portion of the testi-
mony presented at the 10 April 1979 hearing by Dr. R.W. Shearer. In that testimony
the following in stated:.

1. "2,9-D is a proven teratogen in rats and mice, and therefore is almost
certain to be able to induce birth defects in humans and domestic animals as well";

2. 2,4-D "is also a weak mutagen'.;

3. 2,4-D has demonstrated "Its ability to promote tumor formation from pre-
cancerous skin cells of mice"; and

"Ki, "Chronic exposure of rats to 2,9-D results in damage to the higher nervous
system of gradually increasing degree. Such in.jury in humans is only partially re-
paired even after years."

Dr. Shearer's statements are well supported by the scientific literature. That 2,.-D
is teratogenic is unquestionable (Courtney, K,D. Prenatal effects of herbicides:

evaluation by the prenatal development index. Archives of Environmental Contamina-
tion and Toxicology, Vol. 6, pp. 33-46, 1977, for example). 2,.4-D is also mutaxeS'ic
"(Seiler, J.P. Phenoxyacids as inhibitors of testicular DNA synthesis in male mice.
Prepublication copy of paper to appear in Bulletin of Environmental Contamination and
Toxicolo~v$ Vol. 21, 1979, 5 pP., for example). There is debate over whether or not
294-D is carcinogenic. As Dr. Shearer indicatedo the testing which has been done "is
grossly inadequate by today's standards". However, it is noted in the U.S. Senate
document referred to on page 8 of these comments that:

"An independent pathologist, who reviewed the raw data on the study at the
recuest of subcommittee staff, concluded that 2wh-D 'is carcinogenic (cancer-
causing) in rats."'

Furthermore, review of this data more recently by the EPA's CAG, as referrenced on
page 9 of these comments, resulted in a similar determination and there is no question
that 2,h-D is a co-carcinogen. Other effects are likeuise well proven, such as 2,4-D
caused damage to the human nervous system including the brain either orally or via

skin contamination (Goldstein, N.P.; P.H. Jones; and 7.,P. Brown. Peripheral neuro-
pathy after exposure to an ester of dichloruphenoxyacetic acid. Journal of the A ericn
Medical Association, Vol. 171, No. 10, pp. 1306-1309, 1959 and Dudle A. and N.Y.
Thapar. Fatal ingestion of 2.4-D, a common herbicide, Archives of Patholony, Vol. 94,

No. 3, pp. 270-275, 1972).

As stated on page 15 of the draft EIS "Little information is available about the effects
(of endothall) on fish and marine life." That reason in itself is sufficient to in-
dicate that such a substance should not be used. The statement in the draft EIS
following the above statement is misleading in that it that the available information
regarding Aquathol formulations of endothall indicate low toxicity and high bio-
degradability. No information is presented in the draft EIS regarding endothall
persistence. As noted on paxe 1. of the draft EIS in the discussion regardint 2,4-D,
toxicity data may vary widely and certainly is dependent on species of test organism.
The only information on toxicity presented in the draft EIS for endothall is acute
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toxicity of unspecified formulations of endothsll to fish species not identified to
be native to Lake Washington. In looking up some of the references which are in-
completely listed in Appendix D of the draft EIS I found that most did not appear
to refer to the toxicity of the dipotassium endothall formulation at issue in the
draft EIS at all, but rather other formulations of endothall such asthe disodium.
Toxicity may vary from formulation to formulation as well as species to species.
For example, the dimethyloc.coamine salt of endothall is reported to be lethal to
fish at concentrations ranging from 0.3 to 1.0 mg/i (Walker, C.o. Endothall deriva-

tives as aquatic herbicides in fishery habitats. Weeds Vol. 11, No. 3, pp. 226-
232, 1963). Whereas I didn't check all of the cites, all of the ones I did check
were found to be for other formulations. Bond, Leis, and Fryer (1960), for example,
concerns disodium endothall and Surber and Pickering (1962) concerns the disodium
and the hexahydropthalic acid formulations. Other references indicate that Davis
and Hughes (1963) and Lindaberry (1961) are concerned with the acid or disodium formu-
lations rather than the dipotassium. Interestingly enouch, whereas some of these
references do in fact indicate, relatively low acute toxicity to the warm-water species
of fish tested, others do not. For example, whereas Surber and Pickering (1962) re-
ported a 48-hour Lei range for endothall acid to fathead minnows of 480 to 660 mg/i
and di'odium endothall to bluegills of 240 to 320 mg/l (not 390 as listed in the
draft FIS) there is a reported 1.8-hour LCIm of 0.257 mg/i for endothall acid to blue-
gills (Pimental, D. Ecological effects of pesticides on non-target species. EPA
Peport No. EPA-540/9-71-O06, Washington, D.C., 225 pp., 1971). rurthermore, despite
the alleged relatively low toxicity of endothall there are field observations of
significant acute and chronic toxicity that have apparently resulted from its use
to fish afd other aquatic organisms. Pour of these are cited below:

1. Seaman, D.E. end T.m. Thomas (1966). Absorotion of herbicides by submersed
aquatic plants. California Weed Conference Proceedings, Vol. 18, pp. 11-12.

"Unfortunately, some problems were encountered in our field tests with
MDMA-endothall during the summer of 1965. An application at 1 ppm for 10 hours gave
only partial control of American pondweed.., with no apparent effects on fish. A re-
peated application ... for 5 hours killed about 80 percent of the weeds, but numerous
minnows, green sunfish, and tadpoles were also killed... These limited trials indicated
that an important advantage of MDMA-endothall (that of not injuring fish) might be
negated by the necessity of using concentrations higher than 1 ppm to control American
pondveed..."

2. Sterns, S.L. (1975). The effects of dipotassium endothall on the zooplankton
and water quality of a small pond. Water Resources Bulletin, Vol. 11, No, 6, pp. 1221-
1231.

"... the disappearance of endothall in the treatment pond was slow at first
until about the thirteenth day after treatment (at an initial treatment of 5.0 rag/l
the concentration ranged between 5.0 and 315 mg/i for the first 12 days)... Chloro-
phyll a concentrations in water samples from both ponds (treated and control) were
analyzed... These analysis indicate a decrease in the chlorophyll a content of the
treatment pond to nearly zero tvo days after treatment, probably due to a reduction in
the phytoplankton in this pond due to the dipotassium endothall."

3. Sterns, S.L. (1977). Effects of dipostassium endothall on rooted aquatics and
adult and first generation bluegills. Water Resources Bulletin, Vol. 13, No. 1, pp.
71-80.
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"Growth of bluegille was greater in the control pond than the treated pond
when the density levels were similar. This may have been due, at least in part, to
slightly higher water temperatures in the control pond or some unknown differences
between the ponds, The poorer growth of bluegills in the treated pond also may have
been due to some sublethal effect of the endothall on bluegill growth even though no
adverse effects of the dipotassium endothall on fish food organisms were found."

4. Holmberg, D.J. and G.r. Lee. (1976). Effects and persistence of endothall
in the aquatic environment. Journal of the Water Pollution Control Federation, Vol. 48,
No. 12, pp. 2738-2746.

"There appeared to be a decrease in chlorophyll content in the treatment,
pond within a few days of treatment, which was probably due to the (dipotassium) endothall
killing chlorophyll-beiring phytoplankton."
Although the persistence of.endothall is undoubtedly less than for 2,4-D, there is

evidence in the literature that persistence in the aquatic environment is substantial
(i.e., on the order of weeks to months rather than hours or days). Two appropriate
cites are listed below:

1. Yeo, R.R. (1970). Dissipation of endothall and effects on aquatic weeds and
fish.. Weed Science, Vol. 18, No. 2, pp. 282-284.

Both the disodium and dipotassium salts of endothall were applied to re-
servoirs and "growth pools". Concentrations in reservoirs persisted for approximately
20 days. At application rates from 0.3 to 3.0 mg/l approximately half of the applied
concentration was detected after 12 days. For the growth pools at application rates
of 0.59, 1.0 and 4.0 mg/l "slightly less than one-half of the applied endothall was
dissapated in 12 days... Smallmouth bass and green sunfish were not harmed. Several
mosquitofish were killed; females were consistendly more susceptible than males...
(emphasis added).

2. Sikka, H.C. and C.P. Rice. (1973). Persistence of endothall in aquatic
environment as determined by gas-liquid chromotography. J. A r.Food Chem., Vol. 21,
No. 5, pp. 842-845.

Aquathol K was used (dipotassium endothall) at a rate of 2 mg/l. Less
than the applied amount was found in the water during the first analysis, 1 day after
treatment. "There was a slower and steady decrease in endothall concentration in the
water between 3 and 22 days following treatment". During this period endothall con-
centrations persisted at about half of the applied rate. Endothall was last detected
in the water on day 29 (the next sampling day was 36). "...the endothall concentra-
tion in the top inch of hydrosoil continued to increase up to 22 days after treatment,
when it contained 0.44 ppm of the herbicide... (it) began to decline after 22 days and
no endothall could be detected in the top inch of hydrosoil 44 days after treatment."

The concentrations of endotnall in the hydrosoil is of more than passing interestsince Pimental (1971) which I cited on page lh of these comments reorts that "at

concentrations of 0.1 to 0,6 ppm, bottom organisms concentrated endothall app.roxi-
mately 200-fold in three weeks".

Temperature seems to play a more important role with regard to endothall than 2,$4-D
It is stated on page 6 of the draft EIS that "To be most effective they (Aquathol and
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Aquathol K) should be applied when the water temperature is 65 degrees or above." How.
ever, no guarantees are given that it will only be used in such an effective manner
and no indication is given in the draft EIS of the expected water temperatures in Lake
Washington. 65 degrees fahrenheit (OF) is approximately 18.1 degrees centigrade (oc).
Although temperatures in some bays and inlets may vary, ret.-ted surface temperatures
of Lake Washington rarely exceed 18.3 OC until July, a montL after the proposed time
of application in the draft EIS. For example, in 1976 reported surface temperatures
up to 14 July had not exceeded 17.9 °C. On 15 July the temperature reached 19.2 °C
and did not decline below 18.3 OC again until late September (Edmondson, W.T. Trophic
equilibrium of Lake Washington. EPA Peport No. EPA-600/3-77-087, Corvallis, Oregon,

35 PP., 1977).

As stated on page 12 of these comments with regard to 2,1h-D, infor-
mation on the human health risk of endothall to humans is essentially absent, both
acute and chronic, In the same testimony mention on page 13 of these comments, Dr.
Shearer referred to the near total absence of chronic toxicity information available
to the public on endothall. Armstrong (1974), the first reference listed on the top
of page 22 of the draft EIS, has little to say on the topic either; however, he does
.say the following:

"Human Safety: Endothall formulations may be irritating to skin, eyes, and
mucous membranes. Ingestion may cause vomiting and diarrhea. It is known to have
cytological effects on chromosomes and has been found to be mutagenic for Droso.hilia
melanosaster (Hadder, 1970)."

In other words, it appears that endothall is mutagenic. Why was this important piece
of information not in the draft EIS when the DnE apparently had sufficient access to
the document in which it appears to reference the document and extract Table 1 from
it? With regard to acute toxicity to humans, endothall is known to have relatively
high acute mammalian toxicity.

The draft EIS is silent with regard to contaminants and degradation products of either
2,4-D or endothall. This is another deficiency. It is known, at least for 2,),-T, that
several toxic contaminants and/or degradation products will be nresent whenever 2, -D
is used. At the least, these include 2,4-dichlorophenol (2,Ih-DCP) and several forms
of dioxins (such as 1,3,6,8-tetrachlorodibenzo-pare-dioxin and hexachlorodibenzo-para-
dioxin) (Faust, S.S. and O.M. Aly. Some effects of 2,h-D and 2.4-DCP on drinking water
qua]ity. Proceedings of the Northeastern Weed Control Conference, Vol. 17, pp. 460-

470, 196h ecord of telephone communication between W. Crumett of Dow Chemical Companv,
Midland, Michigan and G. Bonci of NCAP, Eugene, Oregon on 21 June 1978; IARC Monogra-nhs
on the Evaluation of the Carcinogenic Pisk of Chemicals to Man, Vol. 15, pp. 111-138,
1977; Warnock, J.W. and J. Lewis. The other face of 2,"4D. SOEC, Penticton, B.C., 176
pp., 1978). Degradation of 2,4-D from attaclay granules of the type found in Aqua-Kleen
leads to an initial release of large amounts of 2,4-D and small amounts of 2,4-DCP.
Gradually, the concentration of 2,4-D peaks and declines as all of the 2,4-D is re-
leased and is diluted and degrades. There is a lag peak and decline of 2,h-DCP which
effectively extends the period of toxicity in the water past the point when 2,1-D may
no longer be detectable since 2,4-DCP is also toxic (raust and Aly, 1964 cited above).
Faust and Aly (1964), cited above, gives an idea of the persistence of 2,4-DC? as
followse:
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"The 2,4.Dichlorophenol released from granular forms of 2,14-D (1 a2d 3 ag/i
dosages) persists at concentrations high enough .to affect odor levels of a natural
surface water for at least 218 days'."

Of course, the presence of toxic contaminants and degradation vroducts not only
extends the period of toxicity but complicates prediction of toxic effects and makes
it very possible that additive synergy may occur so that overall toxicty is more
adverse than for the individual pure chemicals by themselves. Recently released
water quality criterion documents included a proposed 2,4-DCP criteria of 0.%4 ug/1
for protection of freshwater aquatic life and 0.5 ug/l for human health considerations
(EPA. 2.4-Dichlorophenol Ambient Water Quality Criteria, Washington, D.C., 42 pp.,
1979). Little information is available regarding the toxicity and/or identity of
other degradation products or contaminants for 2,4-D or endothall.

Much is made in the draft EIS of the fact that the applicator proposes to use air
boats instead of boats with propellers. It is stated that this fact reduces agitation
of the water and "allows for more accurate placement of material." Whereas that may
or may not be so, it would seem to be of little importance and may be a disadvantage.
Lack of initial mixing may lead to more likelihood of concentration gradients in the
short run and in the long run significant drift can be expected anyway. Does the
DOE have any documentation or references to prove their allegation that the use of
air boats is in any way superior in this regard? None is cited in the draft EIS (pge
7).

The discussion on pages 16 and 17 regarding alternatives to the use of herbicides in
the event that a control program is appropriate is also devoid of hard information
or documentation. It appears to consist of biased and/or misleading unsubstantiated
opinion. The level of ignorance thus demonstrated is appalling. It is highly evi-
dent that the DOE representative to the Municipality of Metropolitan (Metro) aquatic
plant study technical committee has not been present at most of the meetings, since
the DOE appears to be totally uninformed on the toric. I will discuss briefly the
mechanical harvesting, habitat manipulation, and no action alternatives. Although
the potential for biological control remains high (and to some degree may be a part
of the no action alternative), lack of research support on fundamental aspects of
aquatic plant dynamics and possible biological control techniques specific to this
area makes a meaningful comment on this topic difficult.

The draft EIS dismisses the mechanical harvesting alternative due to "difficulty of
disposing of the vegetable matter, cost..., avoiding spread of plants", its "non-
selective" nature, and the alleged slowness (implying that this alternative is in-
feasible for large-scale programs). No documentation or facts to back up those
allegations is given (page 16). In fact, they appear to be either immaterial to the
issue, have a high probability of solution, or are simply incorrect. Disposing of
harvested material must be planned for; however, does not appear to be a real problem
since there are available means. The material can be and has been used as a soil
conditioner. Proper publicity as to the availability of the material has resulted in
farmers and citizens transporting all the cut material away from the site of deposit
in harvesting programs in other areas (Langford, R. Lecture presented at University
of Washington lake management seminar, ENVS-520, 1979). CompostinR is also pissible
and has been successfully done by groups in the Seattle area. Likewise, biomass
conversion is reported to be feasible and to have been done by groups in the Seattle
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area to produce methane for energy (Personal communication with representatives of

Greenpeace, 1979). Available information on cost indicates mechanical harvesting to

be far superior to the use or herbicides, with 2,.-D and dipotassium endothall as the
least costly herbicides available for aquatic application. Reported costs in the
literature for mechanical harvesting in the past have been quite low, ranging from
$50 to $110 USA/ha (approximately $20 to $57/acre) (Dunat, R.C., et al. Survey of
lake rehabilitation techniques and experiences. Technical Bulletin No. 75, Wisconsin
Department of Natural Resources, Madison, p. 21, 1974). The Aquamarine Corporation,

a manufacturer of mechanical harvecters in Wisconsin, estimates that (Letter of 14
November 1978 from T.A. Rathkamp of Aquamarine, Waukesha, Wisconsin to me, 3 pp.):

"Harvesting can be done on a cost effective basis from approximately $60 -

150 per acre."

Aqua Science Consulting of Victoria, B.C. estimates the costs for mechanical harvesting
at this time in this area to be in the range of $100 to $200 per acre (Langford, 1979
as referenced on page 17 of these comments). The sanitary district in Walworth County,
Wisconsin mechanically harvests 130 acres on Lake Beulah during the period from 1 June
to 1 September each year. The area is harvested twice per season for a total of 260
acres of harvest with Aqua-Trio equipment purchased in 1971. Actual operating exrenses
in fiscal year 1976 were $18,174.22 for amortization of machinery (final payment) and
operating expenses and salaries of two personnel. That works out to a cost of approxi-
mately $70 per acre for the two harvests or .140 per acre for the actual areal -txtent
of the area harvested in the lake (i.e., treated). According to Mr. Bergenthal of
the sanitary district (Weed harvesting saves a lake, reprinted from the July 1973 issue
of The American City and Byrnes, J.W.; G.L. Dorn; and C. Bergenthal. Sanitary district

report, fiscal 1976. 41 pp.):

"After much experience with herbicides, we concluded that noisonins weeds really
only put them on the bottom where they consumed oxygen while rotting. The accelerated
generation of muck and weed regrowth was a dead end effort destined only to end in
bog removal and dredging. We chose to prevent this expense."

The Water Resources Branch of the Ontario Ministry of the Environment conducts an
annual harvesting program on 880 acres of Chemung and Buckhorn Lakes in Ocario,
Canada. Expenses reported for this program in 1978 were $133,980 (Canadirn) or
$152.25 Canadian/acre (Letter of I. Wile of the Water Resources Branch of 13 March
1979 to J. Lewis, SOEC, Penticton, B.C.). Since the Canadian dollar is worth less
than the United States dollar, the actual expense would be somewhat less. Furthermore,
this program is obviously one which covers a large acreage compared to the proposed
Lake Washington herbicide application and effectively refutes the unsubstantiated con.
tention that mechanical harvesting is too slow to cover large areas. The draft EIS
also fails to provide cost figures for herbicide applications. At the 10 April 1979
public hearing, Mr. Jim Ely of A-1 Spray Services, Inc. refused to be pinned down to
a guaranteed estimate on the excuse that he has not yet negotiated a firm contract
with the sponsors of this proposed action, whoever they are. However, in response
to questions he did indicate that a ballpark figure for either 2,.-D or endothall
in this case was $300 per acre. Obviously, these figures indicate that herbicides
are much more expensive per acre for this proposed action than mechanical haryesting
would be likel• to be. All mechanical harvesting estimates presented above were less
than $200 per acre. The ballpark figure would appear to be that herbicide use for
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this proposed action would be on the order of at least 50 percent more expensive
than mechanical harvesting* For an area the sisz of 175 acres the figures would be:

Herbicide Application (estimated maximum of *300/acre) - $529500
Mechanical Harvesting (estimated maximum of $200/acre) - $3,0

Excessive cost of herbicide use - $17,500

Habitat maniuplation via the use of a synthetic material known as "Aquascreen" has
shown great promise in metro's aquatic plant study. According to Dr. Perkins of the
University of Washington (Personal communication, 1979):

"Preliminary results of the Aquascreen application were considerd highly
successful in controll'tng milfoil growths."

Like mechanical harvesters, it appears that Aquascreen may have a long service time
(on the order of 10 to 15 years) so that amortization of high initial costs for the
material (estimated at approximately $6,000 per acre) over the period of use makes
it appear that this alternative is cost competitive with other alternatives and may
be particularly useful for limited acreage sites in congested areas such as around
boat moorages. Used in combination with mechanical harvesting, these alterrnatives
would apparently readily satisfy all known needs. The draft EIS ignores that com-
bination alternative.

The no action alternative is interest'ng to contemplate in terms of the dynamics of
aquatic plant growth. Although little is known regarding this topi', there is some
knowledge regarding Eurasian vatermilfoil in general and aquatic plants in tie Seattle
area., Sufficient information is known to indicate that the limited information pre-
sented in the draft EIS is incorrect and/or misleading and therefore is a disservice
to the public by repeating misinformation and unsubstantiated allegations. In the
draft EIS the no action alternative is discussed on page 17. Although it is acknow-.
ledged that Eurasian vatermilfoil has "in many areas" grown rapidly and spread and
then suffered dieback to achieve some degree of balance the draft EIS estimates that
this might take "from 13 to 20 years" to occur. The available information would in-
dicate a much shorter time frame, on the order of the 6 to 10 year period which was
seen in the Chesapeake Bay situation referred to on page 17. For example:

1. Carpenter, S.R. (1919). Changes in macrophyte community structure and bio-
mass in Lake Wingra, 1969-1978. Conference on The Efficacy of Intensive Plant Har-
vesting in Lake Management, Madison, Wisconsin, pp. 57-90 of pre-conference draft.

"The recent course of change in the macrophyte communities of Lake Wingra
has been dominated by the dynamics of one exotic species. After a decade of abundance,
Eurasian water milfoil seems to have undergone a sustained decline in the Madison
lakes. A pattern of explosive growth" followed by declining abundance may describe
most milfoil invasions.., by 1966 Eurasian water milfoil was a prominent member of
the Madison lakes' flora... Eurasion water milfoil formed dense beds throughout the
shallow areas of the Madison lakes for about 10 years, from the mid- 1960's t9 the mid-
1970's. Then, around 1974-1975, the biomass of the milfoil stands inexplicably began
to decline."

2. Wile, I.; G. Hitchin; and G. Beggs. (1979). Impact of mechanical harvesting
on Chemung Lake. Same conference as above, pre-conference draft, 17 pp.
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From the start of the study in 1971 (Eurasian vatermilfo2l had been present
for several years by that time) "Eurasian watermilfoil, tyriophvllumaricatum L.
biomass increased graduo:ly until 1976 and subsequently declinedrajidly."

Additional relevant information specific to the Seattle area Is contained in the
1978 Metro publication Distribution and Community Composition of Macrophytea in
Selected Watera of King County, by Goodpasture, Jo.M, J.I. navisb and R.I. Matmuda,
13a pp. According to that document there have been fluctuations of plants in area,
lakes .due to both natural factors and control effortl by peoplen For the lakes
or bodies of water surveyed the results were as follows:

1. Plant communities increased in ten of the waters (including part of Lake
Washington;

2. Plant communities decreased in fifteen of the waters (including Union Bay)
of which four are thought to be the result of herbicide use; and

3. Plant communities remained pretty much unchanged in seven bodies of water
(including parts of Lake Washington, double counted herein),

With specific regard to Eurasian vatermilfoil, reportedly only preserAt in eleven of
the thirty-one bodies of water surveyed (pre-selection of these bodies of water was
biased by attempting to select bodies of water thought to contain Eurasian vatermilfoil)ItI

1. Eurasian watermilfoil increased in six of the watels (including parts of Lake

Washington); and

2. Eurasian watermilfoil decreased in five of the waters (including Union Bay).

With specific regard to waters included within the scope of the draft EIS, no informa-
tion was provided regarding the vest side of Mercer Island; however, for the other
sites:

1. Union Bay - decrease both from apparent -illegal use of herbicides and unknown
factors (possibly natural);

2. Fairweather Bay - Possible decrease;

3, Cozy Cove - Possible increase; and For Potamogeton sp. and Watermilfoil

4. Yarrow Bay - No change.

It can be concluded from the above information, as well as the previous year's work
which reported similar findings tat Eurasian vatermilfoil is not rapidly expanding,
but is in fact both decreasing and increasing in a manner not Vlike other aquatic
plants in the area and, on balance, may be slightly declining. Neither does the
habitat situation and geography of this area make spread of Vurssiar vatermilfoil by
plant fragments a question of serious concern. Eurasian vatermilfoil is alregdy widely
distributed and natural fragmentation has essentially already impacted all naturally
connected waters from Lake Samnmamish to Puget Sound. Therefore, mechanical harvesting
will not have any negative effects with regard to the spread of Eurasian watermilfoil,
as alleged by some, and in fact is more likely to decrease grow back and thereby decreasej
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d the extent of' plant growth (an example of the references which support this contention
would be Carpenter, 1979 as referenced on page 19 of these coments).

On page 18 of the draft EIS there is mention of on-going studies under the direction
of Metro and the COL. In both cases, decision making material and information from
these studies will not be comp.eted and released to the public in final form until
late in 1979. Both of these studies are far superior to any investigations which
have been conducted by the DOE or whoever the sponsors of this proposed action are
as indicated by the very poor cuality of the draft FIS, In facts DOE is partially
financing the Metro study and the proposed action would adversely impact that study
by interfering with work. in the research area that is presently planned* It is highly
inappropriate to even be consiaering such premature action as is proposed in the draft
EIS prior to the cor;4etion of the Metro and COE work and the availability of that

H information for informed and rational decision making with full public participations

The final statement on page 18 of the draft EIS indicates that at 1e1st a partial
justification for the proposed herbicide application is to reduce the possibility of
"unauthorized herbicide applications" as occurred in Union Bay last year, apparently,
Such justification amounts to little more then opening up the public treasury (in the
form of the value of the aquatic environment and public health) to persons unkn-,.&
who have so li/ttle -regard for the environment and public health and the law that
they might ot'larwise rob the bank, It takes far better sense to ensure that actions
are taken to ,nforce the applicable laws rather than waiving them. The Washington
Department of Agriculture has taken steps in the right direction by proposing to
classify all aquatic herbicides as restricted use pesticides.

Sections VII and VIII on page 19 of the draft EIS need revision to improve them so
that they reflect the information presented herein.

In summary, our analysis of the draft EIS indicates the following:

1, The draft EIS does not comply with the requirements of the SEPA:

2. It appears that the DOE has performed a highly biased analysis and selected
outcomes prior to preparation of the draft EIS;

3. The draft EIS is totally inadequate as a decision making document since
relevant information is not presented and it consists largely of a collection of
unsubstantiated opinion which is counter to the av'iilable facts; and

I.. The alternatives are not fairly presented in an understandable and compari-
tive manner which would allow the reviewer to understand the full range of options.
Substantial information on some of the alternatives is totally missing and in other
cases is presented in so misleading a manner as to be essentially false*

Due to the inadequacy of the process to date, we recommend that the proposed action
either be completely rejected at this time or that the draft EIS be re-written as a
draft EIS and be again distributed to the public for coimment as a draft only vith
wider distribution and adequate review time and a public hearing on the Seatt'le side
of Lake Washington, as previously reouested. We hereby request full and complete
copies of all comments received on this draft EIS submitted by the following agencies:

1. EPA;
2. COE; E-44
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3, Metro;
4, City of Seattle;
5. City of Mercer Island;
6. City of Medina;
o. City of Kirkland;

we King Countyt
9 ashnls ton Department of Fisheries (DOF)t and
1e t Washington Department of oame (aOGb).

We note that the DOF is already on record as beinl opposed to such herbicide applied,
titing o Union Bth D proposed here, due to possible adverse effects on salmon minra-
tions. Salmon would be expected to be present In Lake Wshtinton In Juneo the time
of the proposed actione(Lietter st G t Sandilon ac of r d fo i.rsp osbthe
DOE applies thd of course* han not mentioned in the draft SIS even though it is higdltrelevantg as fol.lotwup correspondence would also be),

A wlnal comment is necessaey with renard to the failure of the DOE to have specified
any environmental mronseoin detions in the draft EISn Without information on
existing conditions, the DOE would propose to allow the use of toxic substances In
Lake Washington without any monitoring program, That in typical of the lack of good
planning, lack of environmental sensitivity, and lack of regard for its responsibilities
to the public that the DOE has demonstrated with this draft Ele to date.

we will look forward to receiving notification from Vou of your intentions In this
matter and your response in detail to our comments (including any future drafts of

impact statements on this topic). Thank you for your consideration and timely re-
sponse,

Sincerely yours,,

G.M. Zemansky

L •.-45
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EW•"D•EPARTMENT OF HOUSING AND URBAN DEVELOPMENT
REGIONAL OFFICE

ARCADE PLAZA S•UILOING, 1321 SECOND AVENUE
SEATTLE, WASHINGTON 9101

August 15, 1979

REGION X IN REPL•. gEPEt TOt

Office of Community Planning 10C
SDevelopment

Maxey B. Carpenter, Jr.
Lt. Colonel, Corps of Engineers
Acting District Engineer
Department of the Army
P.O. Box C-3755
Seattle, Washington 98124

Dear Lt. Colonel Carpenter:

Re: Draft Environmental Impact Statement
Aquatic Plant Management Program
State of Washington

We have reviewed the impact statement submitted with your
July 16, 1979 letter.

Your proposed action is to implement control measures
for certain waters in the State of Washington that are
infested with Eurasian watermilfoil.

We concur with the need for control measures, however,
the method to be employed is not within our expertise.
Thus, we have no constructive comments to offer.

Thank ou for the opportunity to comment.

Director
Regional Office of CPD

cc: Richard Moore/HUD-SAO
Ed Moger/HUD-SAO
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COOPONATION

P 0. OX 1297, TACOMA, WASHINGTON 98401 (206) 6. -9101

August 20, 1979

Department of the Army
Seattle District Corps of Engineers
P. 0. Box C-3755
Seattle, WA 98124

Attention: Lt. Col. M. B. Carpenter, Jr.

Gentlemen:

Thank you for the copy of the draft Environmental Impact Statement
entitled "Aquatic Plant Management Program - State of Wa..,ngton,"
and the chances to review it. Following are our comments which will

be restricted to endothall:

Pa2e 1. Pararranh 2

"The primary control methods would be chemical harvesting and 2,4-D
application."

Endothall is mentioned under "other treatments." This
is very surprising since, in the past in other areas of
the U.S. as well as in the Northwest, endothall was
considered the preferred material for the control of
milfoil based on its activity, amount of toxicology
information, fate in the envirotment, etc. as well as
enocomics.

Pase 13. Section 1.04.5.2

It is incorrect that endothall "does not affect plant roots."
Endothall is not transloceted to plant roots but indirectly
rnots are affected and there is no evidence that regrowth
of a plant treated with endothall will occu- sooner than
those treated with 2,4-D.

.. . would kill many native species

No chemical is selective to milfoil only. Among 12 plant
species mentioned on page 40 under Section 2.02.7.1
occuring in Lake Washington, endothall will control
only four species.

l #. . would kill many terrestrial species . .

At concentrations of approximately 2 ppip of endothall

E-47

_________



2

at the time of treatment (which would decrease to a
fraction of a ppm within a day or two) endothall will
not affect terrestrial plants.

Pag. 16. Section 1.25A. through Section 1.06.3 (ua&"s 24 tQrauath 30)

Endothall is mentioned as possible treatment in only
three areas. The same pertains to proposed treatments
in other areas.

IAS. 47. Section 3.05.2

After the five-day hearing, the State Pollution Control
Hearing Board affirmed previous DOE decision to allow
the use of Aquathol® "IK" Aquatic Herbicide in Lake
Washington.

Pagae 53. Section 4.04.5.2

It is true that weeds mentioned herewith may be killed
by the use of endothall. However, only a few of these
occur in Lake Washington. Besides thatm, there are
others which will not be affected (Elodea, Chara,
Juncas, Nuphar, Nymphaea, Typha, Nitella).

Present Aquathol K label restrictions do state that
treated water cannot be used for irrigation within
seven days of treatment. However, this restriction
was based on insufficient amount of data in support
of registration of AQUATHOL "K" number of years ago.
Based on data collected since that time a label, now
pending in Washington, D. C. waiting for their
registration$ does not have any restrictions regarding
use oftreated water on crops, for domestic purposes,
for drinking, etc. The reason we are mentioning this
is that, hopefully, by the time of additional treat-
ments-a new label will be issued.

*11

Page 55. Section 4.05.2

See previously made comments.

Paze 60.- S ection 4.151

In accordance with our comments under Section 4.04.5.2,
Proposed label will not bear any restrictions regarding
fishing and swimning.

Pane 62. Section 5.25

Based on many years of experience with cndothall as
well as other chemicals, if properly used kill of
fish will not result; especially, since total body

I
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of water is not treated.

Page 70. Section 7,01.2

Chemical control of aquatic weeds endothall does not
have any long-lasting impact on water quality due to
persistence of chemical since it lasts only for a
couple of days in insignificant amounts. Also, it
will not impact the long-term productivity of the water
body since chemical residues do not accumulate in
the sediment.

LC5 0s referred to endothall acid which is not correct.
Toxicity information pertains to potassium or sodium
salts of endothall.

Pimental, D., 1971

This report is a poorly done EPA summary, is not
complete, and it can be misleading.

In general, we believe that the Corps of Engineers do not give enough
consideration to use of endothall. It is equally effective as 2,4-D
for the control of milfoil and, at the same time, considerable more
favorable information is available pertaining to toxicityx expecially
long-ter% as well as impact on the environment. This was very
evident during above mentioned hearings by the State Pollution
Control Board Hearing. The same pertains to toxicity to fish and
wildlife.

Very truly yours,

Obren Keckemet, Director
Research & Development
Agchem Division

OK:mc
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August 20, 1979

Robert M. Roason
Environmental Resources Section
Seattle District, Corps of Engineers
P.O. Box C-3755
Seattle, WA 98124

Dear Mr. Rawson

Thank you for providing me with the Corps' definition of navigable waters in
response to my letter of July 27, 1979 and for informing me of the extension of
the public comment period for the Aquatic Plant Management DEIS.

When the Design Memorandum becomes available for public review (hopefully prior
to September 14, 1979) I would greatly appreciate recieving a copy since a complete
and proper review of the DEIS is not possible without it.

Sincerely,

Michael McPhail
L4905 Woodland Pk Ave N #3
Seattle, WA 98103

Li

E-50

I -- ,



CITY OF BELLEVUE - 655 120th Ave. N.E., Post Office Box 1768. Bellevue, Washin..)ton.. qRnn9
Office of Environmental Cc.diriator

August 23, 1979

Maxby D. Carpenter, Jr.
Lt. Colonel, Corps of Engineers
Acting District Supervisor
Seattle, WA 98124

Dear Col. Carpenter,

The City of Bellevue's Office of Environmental Coordination has reviewed
the DEIS for the aquatic plant management program. Our comments are as
follows:.

The DEIS fails to address the disagreement over whether or not a milfoil control
program should be pursued. The appendix of the DEIS contains a letter from
Charles Chambers of the Fish and Wildlife Service whichslates (on p. B-18) that,
"There is a wide difference of professional opinion on the need to control mil-
foil." Since the time of Mr. Chamber's letter, the Corps Waterways Experiment
Station has further progressed with, if not completed, its projections of
potential milfoil infestation areas (see p. 11). Of necessity, this study re-
lied on certain assumptions. Are the conclusions of this study and of the
DEIS's analysis of no-action impacts widely accepted? Specifically, how con-
tested is the conclusion that without a control program milfoil would spread
to a maximum within probably 5 years (see p. 68)? Any doubts as to the neces-
sity and desirability of milfoil control should be discussed in the EIS.

The DEIS outlines the proposed treatment areas for 1980. Since none of the
possible control methods would completely eradicate milfoil and some of the
proposed methods (e.g. mechanical harvesting) do not even kill milfoil, is it
anticipated that the areas treated in 1980 would need to be treated indefinitely
over subsequent years? Does the aquatic plant management program have a specific
time frame? If mechanical harvesting or chemical control occurs for one year
only, for how long would the different treatments be effective; how much would
the milfoil population of the year following treatment be reduced from the
pre-treatment level? The EIS should discuss these questions as pdrt of the
general project description.

The impacts of chemical control iparticularly of 2,4-D control) need to be
further explored. To date, is there any data on the effects of 2,4-D on the
Juvenile stages of fish and other wildlife? (Juveniles may be much more sus-
ceptible than adults.) What age distribution of test animals was used to
generate the data in Tables 1 and 2 (appendix A)?

Tables I and 2 provide data on acute toxicity only. What evidence is there of
toxicity which is less than acute? If the control program is to be administered
over a number of years (which it must in order to insure continued control),
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City of Bellevue
August 23, 1979
Page 2

then it becomes particularly critical to know the long-termn impacts of low level
herbicide levels. The DEIS states (on p. A-2) that "The long-term impacts of
low concentrations of 2,4-D in aquatic systems is not known. Our literatureri review and review of ongoing programs has not indicated that there would be
serious problems". What has the literature review uncovered? What problems
were uncovered that were not deemed "serious". Has the review uncovered ac-
tual evidence that no potential problems exist or is the absence of documented
problems an indication of scanty data?

Another area of concern is the possible effects of 2,4-D on human health. The
DEIS notes that "Much of the opposition to the use of 2,4-D is based on the
belief that it can cause cancer and birth defects"s (p.A-2). The DEIS states
been inconclusive. The U. S. Environmental Protection Agency . .. has stated
that the continued use of 2,4-D is not immninently hazardous to the environment."
In light of the controversy over human health impacts, the DEIS should not dis-
miss so readily the health issue. What evidence exists which demonstrates the
safety or potential health hazard of 2,4-D? Does 2,4-D accumulate in the human
body? (Further, does 2,4-D break down into a more toxic form before it breaks
down into non-toxic ones?)

Thank you for the opportunity to comment on the draft EIS.

Bellevue's Office of Environmental Coordination would also like to offer the
following suggestion: If the public awareness program is implemented, the
public should be informed of the hazards of unregulated herbicide use as well
as of the problems of milfoil itself. As Charles Chambers points out (p.B-19),
11 . . perhaps the greatest threat to fish and wildlife from milfoil is the

uncontrolled citizen use of herbicides..

Sincerely,

uck er
Envi ronmental Planner

NT:mcp
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(U DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE

UIA• CENTER FOR DISEASE CONTROL

ATLANTA, GEORGIA 30333

August 27, 1979

Lieutenant Colonel Maxey B. Carpenter, Jr.
U.S. Army Engineer District, Seattle
P.O. Box C-3755
Seattle, Washington 98124

Dear Colonel Carpenter:

We have reviewed the Draft Environmental Impact Statement (EIS) for the
Aquatic Plant Management Program, State of Washington. We are responding
on behalf of the Public Health Service and are offering the following
comments for your use in preparing the final environmental impact statement.

We understand that the proposed program will manage the introduced aquatic
plant, Eurasian watermilfoil, in portions of Lakes Washington, Sammamish,
and Union and in the Okanogan River and Osoyoos Lake. We have some con-
cerns about the use of chemical controls and their effect on nontarget
organisms.

Chemical Controls

While some information was submitted on the potential effects of 2,4-D,
we believe additional information is required on the environmental and

possible health effects of the other control chemicals. Bioassays on
acute and chronic effects of each of the control chemicals should be
performed on various life stages of local nontarget organisms, particular-
ly organisms consumed by humans. Monitoring during the actual management
program to determine possible adverse effects may be appropriate.

A more complete explanation should be given as to why endothall, diquat,
aud casoron have to be used in the King County Log Boom Park area and the
Juanita Beach County Park area of Lake Washington, and the Washington
State Park area of Lake Sammamish. If complete vegetative removal is
required for the immediate park area where high use areas and/or swimming
beaches exist, we believe that the "primary control methods" of mechanical
harvesting and 2,4-D application should suffice. Where necessary, they
could be supplemented with bottom shading, hand removal, diver-operated
dredge, and gravel or sand blankets--which may be required anyway.

Water Quality

It has been our experience that aquatic vegetation can both improve and
degrade water quality. Water quality can be improved from the uptake of
nutrients by aquatic vegetation. According to the EIS, the project lakes
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Page 2 - Lieutenant Colonel Maxey B. Carpenter, Jr.

are affected by: sewage overflows, municipal sanitary wastes, other
point discharges, land management practices, and septic tank leachate
from extensive shore property development. It appears that the high
nutrient concentrations from these pollution sources are partly responsible
for supporting the "lush populations of aquatic vegetation," including
milfoil. The water quality benefits--such as providing a nutrient sink--
of these aquatic plant populations should be noted. In addition, the
benefits of milfoil and other aquatic plants in preventing shore erosion
by providing a wave buffer should be addressed.

The decomposition of large populations of milfoil or any aquatic vege-
tation may also degrade water quality. The EIS indicates that milfoil
adversely affects dissolved oxygen concentrations, reduces benthic
invertebrates and possibly causes fish kills. Have any fish kills ever
been reported that were caused by milfoil, its nighttime respiration, or
its natural decomposition? According to the EIS, the Fish and Wildlife
Service has not been able to document any adverse effects of milfoil on
either fish or wildlife. Instead, there is more concern with the threat
that the control chemicals may have upon fish and wildlife. Casoron
treatments--though probably uncontrolled--have already resulted in one
reported fish kill in Lake Washington.

The effects that power boats have had in fragmenting and spreading milfoil
should also be discussed.

Water Supply

A description should be made of local water supplies and the distance of
any intake structures to the proposed management areas. Possible effects
upon intake quality and any groundwater recharge areas in the project
lakes should be carefully addressed.

Disposal

The EIS fails to discuss how the harvested milfoil will be disposed.
Considering its "high percentage of crude protein," local farmers may be
willing to use it for supplementel feed as long as it is chemically
untreated and readily accessible before being allowed to decompose.

Vectors

We believe the EIS should discuss the extent to which milfoil infestation
has increased mosquito populations in the project areas. Furthermore,
the significance of the problems associated with mosquito breeding in the
lush stands of aquatic vegetation should be addressed. Considering the
percentage of the infested lake areas to be treated, any benefit from
the reduction of potential mosquito breeding areas should be placed into
proper perspective.
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Page 3 - Lieutenant Colonel Maxey B. Carpenter, Jr.

Thank you for the opportunity to review this Draft EIS. We would appre-
ciate receiving a copy of. the final statement when it becomes available.

Sincerely yours,

Frank S. Lisella, Ph.D.
Chief, Environmental Affairs Group
Environmental Health Services Division
Bureau of State Services

ii

IJ
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UATIC ONTROLAQUATIC -INDUSTRIAL.- RESIDENTIAL

U AT C CO N T 0 LVEGETATION MANAGEMENT SPECIALIST

August 28, 2979

Mr. Bob Rawson, Biologist

U.S. Army Corps of Engineers
Seattle, WA 98104

Dear Mr. Rawson,

Ret Draft Enviromental Impact Statement for the Aquatic Plant
Management Program in viashington state.

The basic concept of the draft EIS is good. That is control of the
milfoil. However, the areas outlined in the draft EIS are only
those of a high use nature. Failure to make substantial control
efforts in other areas-i.e. all of Union Bay, Lake Sammamish (including
the outlet river to Lake Washington), Lake Forest Park-Kenmore,
Juanita Bay, Yarrow Bay, Coy Cove, Mercer Island,etc.- will result
in continued fragmentation of the milfoil and the subsiquent spreading
of the plant.

Another area which did not receive much attention was that of
lake quality monitoring. Should herbicides be used in Lake
Washington-a substantial monitoring program should be implemented.
Thi_,s uq or could be used when designing lake management programs
i r future.

cere ly,

/ mefa H. Carsner
Aqua Biologist

J
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STATE OF OFFICE OF ARCHAEOLOGY AND HISTORIC PRESERVATION
WASHINGTON III Wmt Twenty.First Avenue, Olympia, Washingtrw 9L504 206/713-4011

Day~ LA* RaoCxrno

August 28, 1979
Maxey B. Carpenter, Jr.
Lt.Colonel Corps of Engineers
Acting District Engineer In reply refer to: 62-F-COE-S-12
P.O. Box C-3755
Seattle, WA 98124 Re: Aquatic Plant Management Program

Dear Applicant:

We have reviewed your draft environmental impact statement and
find there are no historic/archaeological properties on the St
or National Register of Historic Places, or the Washington Sto.e
Inventory of Historic Places, that will be impacted by the project.

In the event that activities are proposed which may affect known or
unknown archaeological resources please notify the Office of
Archaeology and HIstoric Preservation in Olympia.

Sincerely,

JEANNE M. WELCH, Deputy State
storic Preservation Officer

Sheila A. Stump, Acaoo ist

Ire
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Charles Royer. Mayor

August 29, 1979

Mr. Robert Aawson
Department of the Army
Seattle District Corps of Engineers
P.O. Box C-3755
Seattle, Washington 98124

Dear Mr. Rawson:

I1 appreciate the opportunity you have given the City of Seattle to extend
comments on the Dr~..t Environmental Impact Statement for the Aquatic Plant
Management Program.

The Department of Community Development has the general responsibility for
coordinating these comments for the City of Seattle. I am enclosing a
copy of the response developed by the Department.

Charles Royer

CR/dhp

Enclosure
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p1  Seattle
H.+ (Community D)evelopmnent

Daril Grothaus, Dhoctor
Charles Hiuye, Mayor

August 29, 1979

The Honorable Charles Royer
•. IMayor

City of Seattle

Dear Mayor Royer:

The Department of Community Development has completed its review of the Draft
Environmental Impact Statement prepared by the Corps of Engineers for the
Aquatic Plant Management Program. The comments presented below reflect the
concerns of the Office of Intergovernmental Relations, the Parks and Recreation
Department, and the Water Department, as well as our own.

General Comments

The Corps of Engineers proposes that it pay 70% of the control program. The
methods for control are stated to be determined in ccoperation with local
governments. The City agrees with the proposal of the Federal agency to
cover 70% of the costs of whatever combination of measures the local govern-
ment selects. We are concerned that given the tenor of the Draft EIS that
the Corps will only cover the costs for a chemical controlprogram. Such in
action would force local governments in the direction of chemical application
even though other methods may be more desirable for both ecologic and ecoaomic
reasons.

This summer the Department of Parks and Recreation has installed polyvinyl-
chloride-control coatsd fiberglass screens to inhibit milfoil growth at four
public beaches, two of these beaches being Madrona Park and Seward Park on
Lake Washington. The Department has also purchased screening material for
installation at Mt. Baker next summer. The Department of Parks and Recrea-
tion also desires to eventually purchase mat;erial for Madison and Pritchard
Island beaches as well as for the Leschi and Lakewood Moorages. The installed H
screens would be removed and stored at the end of the swimming season and
would be re-installed every summer thereafter. Therifore, the City's actions
have already begun control activities at two of the three Lake Washington
beaches proposed for treatment by the Corps. Pritchard Island remains an
area proposed for control by both agencies. If the Corps were to assume re-
soonsibility for Pritchard and were willing to substitute two other locations
for tho-e already treated, then the City and the Corps could cooperatively
treat all of the areas targeted without either having to bear the full costs

An 'QWia1 empiiloyment op i*rt Ily .ttffo ruallve am t tol vilpioyoi
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of control. This assumes that the Corps would agree to use a method of control
acceptable to the City of Seattle.

The Water Department has the responsibility for supplying the Seattle Metro-
politan area with drinking water. Water supply sources are located in the
Cedar River and South Fork Tolt River Watersheds. There are areas within the
Cedar River Watershed and the reservoir system (Lake Youngs) that are suscep-
tible to infestation by milfoil. Fragments transported by water fowl would
be the most likely method of infestation. A heavy vegetation growth, charac-
teristic of milfoil, would markedly increase the eutrophication process
occuring in the lakes and could add taste and odor problems to the water
supply. The decomposing plants increase the concentration of dissolved
organic substances which can react with chlorine during water treatment to
form minute amounts of substances which might be carcinogenic. For these
reasons we would wish to avoid milfoil infestation into the watershed if at
all possible. Protection of the watershed areas may be considered as areas
for treatment in lieu of the sites already being controlled by the Parks and
Recreation Department.

We suggest that the Corps of Engineers consider adding a patrol in the Lake
Washington system to pick up the large masses of free floating milfoil which
clutter the docks and moorages. We believe that such a patrol, with an ade-
quate pick-ap vessel, should help reduce the rate of infestation.

We are concerned that the Corps will finalize this EIS before the results of

the METRO sponsored Union Bay research project are completed. The METRO pro-
ject could provide some relevant data for choosing the best combination of
control methods. It will also add some current cost-berefit data. We thereby

urge that the Final EIS should incorporate the results of the METRO study.

In order to identify any restrictions or constraints which must be followed in
the implementation of the control methods, the Final EIS should thoroughly
discuss and define what "proper application" procedures entail. This is par-
ticularly necessary for the chemical treatment alternative.

Page B-10 of the apendices mentions the use of copper sti.fate but the Draft
EIS does not include it in the chemical control methods. The Final EIS should
explain why copper sulfate was not included in the methods for chemical control.

Specific Comments

Section 1.04 shoula be limited to a description of each of the methods and
an objective assessment of its effectiveness and 'imitations in controlling
milfoil. T1is section, as presently written, seems to assume that herbicides
are the best control method and makes :eneral statements corfcerning costs of
the oth'r alternatives. We bel~sve that if these comparisons are to be made
in the EIS, then they should be made in quantitative terms with the best cur-
rent data.

-2-
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Section 1.04.6 The paragraph concerning Bottom Shading states that screens
are justified only for high use areas. Since the scope of the propc.sed con-
trol program is limited to high use areas the fact that shading would elimi-
nate all growth rather than just milfoil should not be a drawback to its use
in the control program as stated in this section.

Section 1.05 Thu discussion contained in this suction mentions that local
jurisdictions must submit their proposed areas for treatment to the State
Department of Ecology for inclusion in thei total state prci.o~al. We suggest
that the Corps of Engineers explain how the areati propouu,2 for control listed
in the Draft LIS were selectud for the .roposal p•rior to the submittal of
areas for the treatment by local agencies. Such a discussion should explain
any agreements made by local agencies prior to the issuance of the Draft EIS.

Section 1.05.4 We suggest that the cost/benefit analysis discussion be
expanded substantially to allow an evaluation of the various alternative
methods of control. The estimate of benefits seems to be based upon what a
few property owners are willing to pay for the "most likely least cost alter-
native," namely herbicide application. Since that method was the most readily
available and convenient as well as the cheapest, the fact that, without
chemicals being allowed, property owners may have been willing to pay more for
different approaches to milfoil control seems to have been overlooked. Though
the difference cannot be easily quantified, it should be acknowledged qualita-
tively in the Final EIS.

Any comparison of costs between alternative control methods should be done on
an annualized basis. For example, if chemical treatment is necessary eachyear and bottom shading is effective for several years, or a portion of its
costs couats toward more than one year, then this must be taken into account
in the cost comparisons. Further, because 2,4-D is reported to also kill
roots, a study should be initiated to determine if such treatment extends the
control period and eliminates the necessity of annual or semi-annual harvesting.
A determination of this type could alter the cost-benefit analysis if calcu-
lated on an annual basis.

The present assessment of costs, given as $144,000 for a combination of the
proposed methods, seems to indicate nothing other than direct costs for appli-
cation of the proposed methods. The analysis should recognize that indirect
costs may be involved with usage of a particular control method. For example,
the use of herbicides and harvesting may result in lowered dissolved oxygen
levwls which may kill some of the fish population. Any chemical hazards to the
fish population must involve some cost to the public. Although we recognize
that these costs are difficult to quantify, we feel that they should be at
least qualitatively assessed and discussed in the Final EIS.

We suggest that the Final EIS include a cost breakdown for each method or combi-
nation of methods so that a better evaluation cf :omparative costs and benefits
may be made. The analysis should be arranged in Ai manner where several control
methods can be evaluated and it should contain the basic elements essential to
explain the cost/benefit ratio.

-3-
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Section 1.07.2 mentions that granular herbicides would be used in areas where
drift would be a problem. Though the granular form of herbicide would dissolve
slowly and release its chemicals at a slower rate, there may still be problems
with the dissolved herbicides' susceptibility to drift. This problem shouldV be discussed in the Final EIS.

Section 3.04 mentions that the proposal is in compliance with local land use
policies. The Final EIS should substantiate this statement with regard to
agreements with local agencies concerning their land use policies. It would
seem difficult to determine any compliance with some land use policies when
the areas and methods for treatment have not yet been finalized.

Section 4.03.5 states that high concentrations of herbicides would not remain
in the water for very long periods of time. An explanation of what comprisesr a low or high concentration and information regarding how long low concentra-
tions of herbicides would remain in the water column should be contained in
the Final EIS.

Section 4.06.5 discusses Chemical Control. The discussion contained in this
section leaves many questions which we feel should be answered in the Final
EIS. These questions include: What amounts of chemicals will be applied per
acre? What will the resultant concentrations of chemicals be in the receiving
waters? Will these concentrations vary with time and how do these variations
compare with the acute toxicity levels listed in Appendix A? What time of the
year would the chemicals be applied and which species of fish are apt to be

~ 1 present?

- ISection 4.08.3 mentions that Endothall, Casoron and Diaquat have not been indi-
cated to be injurious to puiblic health at the concenitrations used for plant
control. Noting the discussion in section 4.08.2 which states, "The results
of these studies have in some cases been contradictory and by no means are
conclusive," -we feel. that claim should be substantiated. Further, the Final
EIS should O~iscuss whether any studies have been made concey:ning the long term,
cumulative effects of exposure to low dosages of herbicides. It would seem
appropriate to state what the possible cumulative effects of long term low
dosages will be since the proposal involves annual treatment of control areas.
in addition, some mention should be made regarding long term effects on the
food chain since section 4.09 states that there would be no effect upon any
endangered species in the treatment areas.

We note that Appendix A contains no information regarding the Uute toxicity
level to salmonids. Since salmonids may be the most valuable anid sensitive
species affected, this lack of information should be corr~ected in the Final
EIS. If the levels are unknown, then the risks assoc~iated with herbicide appli-
cation should be listed as a possible cost of chemical usage. Appendix A also
discusses Biological Accumulation. The discussion as presented in the Draft
EIS seems of little value since it mentions that "some" organisms accumulate
2,4-5, and "some" orgmnisms rapidly cleanse themselves of chemicals when intro-
duced to clean water.. We suggest that the Final EIS discuss this subject
further and more specifically point out the effects on biological accumulation.

-4-
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I ~Finally, we note that Fisheries Agencies have expressed their reservations '

concerning the usO of chemicals in relationship to the impact on the fishery
population. For example, the State Department of Fisheries indicated that
'they cannot support use of 1,4-D to treat milfoil when salmon are present...
until we have seen data on the affects of the specific chemical proposed for
use on different types of salmon, i.e., both fry and fingerlings."* (Reference
letter, page B-15). The Department of Fisheries also noted that any applica- I
tions of 2,4-D should only be done in August when salmonid populations are
lowest. The Department of the Interior recommnended that 'bioassays should be
conducted on various life stages of non-target organisms" if chemical methods

are used. The Draft EIS makes no mention of time restrictions for chemical
application, nor does it mention bioassays. Wle suggest that the Final EIS 1
discuss both of these issues in some detail.

We appreciate the opportunity to review this document. If you have any ques-
tions regarding our co~mments please do not hesitate to contact Larry Schmeiser,
Director of this Department's Environmental Management Division. I

Sincerely,

Darel E. GrothausI

DG/DH/sp

cc: office of Intergovernmental Relations
Parks and Recreation Department
Slater Department

5-i
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U.S. ENVIRONMENTAL PROTECTION AGENCY

jo~f noh, R E REGION X
1200 SIXTH AVENUE

SEATTLE, WASHINGTON 98101

REPLY TO
ATTN Oh M/S 443

AUG 301P

Maxe:, B. Carpenter, Jr.
Acting District Engineer
Seattle District,, Corps of Engineers
P. 0. Box C-3755
Seattle, Washington 98124.

Dear Lt. Colonel Carpenter:

The Environmental Protection Agency has completed its review of your
draft environmental impact statement for the Washington State Aquatic
Plant Management Program. In general, our com..ents are Intended to
help you make the EIS more conplete and understandable to the public,and we have 'therefore requested inclusion of certain additional

Information in the final EIS. The chemicals proposed for use as a
preferred control strategy, including 2,4-D and endothall, are presently
registered by EPA for the intended aquatic uses. We nevertheless urgeA. caution in using these chemicals, Including strict adherence to label
restrictions, and any other appropriate measures to ensure that adverse
effects on fish and wildlife resources, water quality, and public
health are avoided. Such measures include avoiding treatment of
sensitive habitat areas at sensitive times, and actively notifying
the affected public of chemical treatment operations. EPA also supports

4 continued consideration of nonchemical measures as the most acceptable
long-term strategy for control of watermilfoil. Our specific comments
follow.

I. We suggest the final EIS contain more detail about program administra-
tion, to allow the reader a greater understanding of how areas will be
selected for treatment. The information on page 15 could be expanded
to indicate who determines whether an area meets the listed criteria,
how areas are prioritized for treatment, and whether the State can
assume funding for high priority areas not funded locally. We believe
a truly comprehensive statewide program requires the State to take a
strong management role rather than simply responding to local requests.
This is esoeclally important for the prevention program.

, lý
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u2. We suggest the third criterion on page 15, dealing with environ-
mental impact, be made more specific. Environmentally sensitive
locations, as identified for example by the State Departments of
Fish or Game, should probably not be treated. We also suggest
adding a criterion that treatment in the proposed area is expected

id to be effective.

3. The final EIS should contain, in the text, more specific informa-
tion on environmentally sensitive locations and times, compared with
proposed treatment areas and times and chemical concentrations.
Information should be provided on when and where sensitive life
stages of important fish species occur. Maps would be most useful.
As it is, the information on potential aquatic impacts is mostly
general and abstract. Providing more site specific information
would also indicate more accurately the need for mitigation measures.

4. The final EIS should more explicitly discuss whatever is known
about long-term treatment needs for the various control alternatives,
and the resulting long-term impacts, including economic effects.
What can be said about degree of reinfestation of milfoil under the
-various types of treatment? How often will chemical and mechanical
treatment be needed? Comparison should be made with the long-term
effects of no control program.

5. We are especially concerned that the various screening techniques
have been prematurely discarded, mainly due to short-term economic
considerations. Over the long-term, a single screening application
may compare more favorably with chemical treatment which must be
frequently repeated.

6. The apparent disproportionate benefits attributed to Lake Sanmnamish
State Park on page 29 should be better explained. Are benefits based
primarily on quantity of visitor use, and is use at Lake Saninamish that
much higher than other areas? Use figures would be helpful.

7. The final EIS should contain an explanation of what monitoring
will take place with the chemical control program, and who has the
responsibility for such monitori~ng. Site-specific follow-up information
on drift, persistence in water and sediments, and impacts on aquatic
organisms may be useful in certain cases.

-I 8. The statement on page 6 (1.03.4) concerning adverse impacts of
watermilfoil on waterfowl is not consistent with information on
page B-19 from the U.S. Fish and Wildlife Service referring to British
Columbia studies.
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9. On page 11 (1.03.6), more specific information on potential spread
of milfoll would be helpful.

10. Reference should be made on page 31 (1.07.2) of the requirement

that chemical application follow label restrictions, under the Federal
Insecticide, Fungicide, and Rodenticide Act (FIFRA). Also the
reference on page 46 (3.02) to the Federal Pesticide Act of 1978 should
more correctly be the 1978 amendments to FIFRA.

11. The final EIS should contain up-to-date information on both the
Metro study and the State Department of Ecology 1979 control program,and indicate how any new information will be incorporated into the

Corps of Engineers' program.

12. More specific information on the persistence of the proposed
chemicals should be included in the text at page 51 (4.03.5). This
material is in the Appendix and should be summarized in the text.

13. The reference on page 65 (6.01.4) to Silvex should point out that
aquatic use of Silvex has been prohibited by EPA.

The Environmental Protection Agency has rated this draft statement LO-2
(LO - Lack of Objections; 2 - Insufficient Information). This rating
will be published in the Federal Register in accordance with our responsi-
bility to inform the public of our views on proposed Federal actions
under Section 309 of the Clean Air Act, as amended.

Thank you for the opportunity to review this environmental statement.
If you have questions or would like to discuss these comments, please
feel free to contact me or Craig Partridge of my staff at (206) 442-1285
or (FTS) 399-1285.

Sincerely,

a B.smith,
Environmental Evaluation Branch
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STATE OF DEPARTMENT OF ECOLOGY

WASHINGTON o•*, WN 94t 2O/753 100

8 DxyLeeRay Mail Stop PV-ll•! Goveror

August 31, 1979H,

Lt. Col. Maxey B. Carpenter, Jr.
U. S. Army Corps of Engineers
Seattle District
P. 0. Box C-3755
Seattle, Washington 98124

Dear Colonel Carpenter:

We have reviewed your Aquatic Plant Management Program Draft Environmental
Impact Statement and offer the following comments for your consideration.

The document is generally well written, well organized, and very readable.

There are a couple of areas that, if expanded or explained in greater
detail, would be helpful to both the state, as the "umbrella" sponsor, and
local governments in ascertaining the fiscal and manpower impact of the
Aquatic Plant Management program. For example, on page 31, there is a
general description of the "Prevention Program," but there is no indica-
tion as to the extent of state or local involvement expected by the Corps
in "Aerial Surveillance and Regulatory Inspections." What is meant by
"Regulatory Inspections" and who (state, local, or USCE) is expected to ,
perform them? A description of the procedures involved in developing a
cost-sharing aquatic plant management program with the Corps, along with a V
PERT diagram of all significant activities and the responsible agency,
would be especially helpful.

Page 29 contains a table of the proposed treatment areas and the identified
benefits expressed in dollars. The benefits of treatment in all of Lake
Washington total $182,100; for Lake Sammamish the total benefits are listed
at $747,500. It would seem that there should be some explanation as to why
the recreational benefits of treatment in Lake Sammamish are four times
greater than all of Lake Washington.

The first two species of aquatic plants mentioned under 2.02.7.1 on page 40
should be capitalized since they recognize the name of tne person who origin-
ally keyed the plant (i.e., Potomogeton Berchtoldii and P. Richardsonii).

On page 68, under "No Action," statements such as "Obstruction to navigation
and recreational use would progressively increase..." Use of terms such as
"would possibly" may be more appropriate since the impact of no action is
"not all that certain. There have been cases where milfoil infestations have
actually decreased when left alone.
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Lt. Col. Maxey B. Carpenter, Jr.
August 31, 1979

Page No. Two

On page 14, under paragraph 1.04.10, it states that "Each barrier is only
80 to 90 percent effective in stopping milfoil fragments ... 1 The effective-
ness of a mechanical barrier has never really been determined; therefore,
it would be more technically accurate to simply say that "A barrier is not
100 percent effective in capturing all milfoil fragments."

The control alternatives suggested for most of the areas proposed for
treatment would require treatment annually and throughout the season. We
would suggest a discussion be included describing the number of treatments
required over a growing season and the impact of long-term repeated
treatment. S
Thank you for the opportunity to commnent.

Sincerely,j

Dennis L. Lun blad, Suevsor
Comprehensive Management Division

DLL:dt
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STATE OFDEPARTMENT OF ECOLOGYWASINGTON C..n.i. W on I

DLv Mail Stop PV-l1

Aupust 31, 1979

Lt. Col. Maxey B. Carpenter, Jr.
U. S. Amy Corps of Engineers
Seattle District
P. 0. Box C-3755
Seattle, Washington 98124

Dear Colonel Carpenter:

Thank you for the opportunity to comment on your Aquatic Plant Management
Program Draft Environmental Impact Statement. As you requested, we have
coordinated the review of this report with other state agencies and have
received comments from the Departments of Fisheries, Game, Natural Resources,
Transportation, and the Parks and Recreation Commission.

Following is a sununary of their comments. A copy of each agency's response
letter is enclosed for additional specific information.

Department of Ecology
The document is generally well written and organized. It would be helpful
to explain in more detail the role of state and local agencies involved in
the management program, and any possible procedures involved In developing
a cost-sharing program.

Department of Game
Control of watermilfoil should be directed to areas of heavy -oating and
swimming use, and not near sensitive sites. Certain non-selective chemicals
should not be used, and although 2,4-D appears to be the least damaging
herbicide, it should not be used in spawning or rearing sites during
critical periods. Milfoil control measures would require hydraulics project
approval from the Departments of Fisheries and Game.

Department of Fisheries
The Department of Fisheries must be reasonably assured that chosen control
measures do not impact foodfish resources. The department responds favor-
ably to use of 2,4-D in salmon areas if the application is timed between
salmon migrations. The department recommends a water sampling program be
conducted to determine the concentration of 2,4-D throughout the water
column. High use salmon areas should be treated only after the results of
the sampling program are obtained.
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F'l
Lt. Col. Maxey B. Carpenter, Jr.
August 31, 1979
Page No. Two

fegartent of Natural Resources

The final EIS should address the possible effects of chemical control
upon phytoplankton and related food chains.

Parks and Recreation Commission

Control of milfoll in recreation areas will he extremely beneficial
particularly for swimming, boat launching and water skiing. Heavy infesta-
tions of watermilfoil will necessitate closing recreation facilities.

Department of Transportation
No comments to offer.

Thank you for the opportunity to comment. If you have any questions.
please contact the appropriate state agency or Ms. Barbara Ritchie of our
Environmental Review Section (753-6892).

Sincerely,

Fred D. Hahn, Assistant Director

Office of External Affairs

FDH:dt

Enclosures

cc: Barbara Ritchie, Department of Ecology
William Rees, Department of Fisheries
Bob Zeigler, Department of Game
Tom Mumford, Department of Natural Resournes
Dave Heiser, Parks and Recreation Commission

I
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SSTATE OF DEPARTMENT OF FISHERIES
WASHINGTON 115 owvaI Admkniirat'n HA, ONmoa, Wm-LV, 9um "VM00

1Dxy L" Ray
Gownor

August 20, 1979

Mr. Wilbur Hallauer, Director
Department of Ecology
St. Martin's College
Lacey, Washington 98504

Attention Barbara Ritchie, Environmental Review Section

Dear Mr. Hallauer:

The Washington Department of Fisheries (WDF) has "eviewed the Draft Environmental
Impact Statement (EIS) for the Corps of Engineers Aquatic Plant Management
Program for the State of Washington. The Department of Ecelogy (DOE) has been
designated by the Governor as State Clearinghouse for such Corps of Engineers'
proposals. Therefore, we request that this entire letter be attached to
your coordination letter as part of the state response to the federal document.
We believe that our past and present comments, actions, and recommendations are
constructive and should receive close attention. Many of our present comnents
are verbatum from letters on the SEPA document for Lake Washington.

GENERAL COMMENTS

The Department of Fisheries recognizes a need to control milfoil in certain
areas of the state, tut at the same time must be reasonably assured that
chosen control me?aures do not impact foodfish resources.

Eurasian milfoil is unsightly, presents a potential hazard to swimmers and may
interfere with water skiing. Mechanical harvesting, covering the substrate
with screens, and herbicide application are the three popular control measures.
The first two appear promising in certain situations and herbicide use (2,4-D)
is known to be effective for milfoil eradication. However, herbicides are
toxic to fish. No impacts to salmon are expected from the physical control
methods, if properly conducted.

Since the problem was identified in about 1977, the Department of Fisheries
has responded to proposed in-water herbicide use in the following manner,
attempting to endorse milfoi7 control, but at the same time protecting our
resources (Duties of the Department RCW 75.08.012):

1. Respond favorably to use of 2,4-D in non-salmon areas, e.g., Banks
Lake.

2. Respond favorably to use of 2,4-D in salmon areas if the application
is timed between salmon migrations, e.g., Lake Osoyoos-Okanogan River.
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Mr. Wilbur Hallauer, Director -2- August 20, 1979

3. Respond negatively if 2,4-D is proposed for application during
major salmon migration periods adjacent to major migration routes,

e.g., Union Bay adjacent to the ship canal and the mouth of Issaquah
Creek below the hatchery.

However, in 1978, we agreed to the use of 2,4-0 in Union Bay if the proponent
(MEIRO) assured us through bioassay that the application would not directly
impact salmon. We understand that, after about a year of planning, the bioassay
was eliminated because the Interagency Technical Review Committee for the
Union Bay Milfoil Demonstration Study concluded the available funding was not
adequate to thoroughly evaluate that portion of the overall study. Since
METRO's on-going studies and literature review on milfoil control are not yet
available, the department has reviewed certain literature in order to make
recommendations on herbicide use.

SPECIFIC COMMENTS BY PARAGRAPH NUMBER

1.04 Proposed Methods for Control and Containment

1.04.5 Chemical Control. We ask why chemicals other than 2,4-0 BEE are
proposed when (1) more may be known on the toxicity of this chemical than of
the other candidates; (2) 2,4-0 BEE kills the entire plant thus reducing future
growth while the other chemicals may only retard growth and; (3) 2,4-D is
selective to the target species thus reducing possible problems of low-dissolved
oxygen which could be more severe if the majority of the vegetation (several
species) begin to decompose following treatment with the broader spectrum
herbicides.

1.04.6 Bottom Shading. The projected cost of fiberglass screens per acre
• should 5•-e in' eT t help decision makers select alternatives for relatively
small areas where use of chemicals would be risky for foodfish at certain times
of the year.

1.05.1 Proposed Control Program, Lake Washington

The Corps of Engineers is to be commended on the excellent fig-ires in the text
denoting milfoil infestation and proposed treatment areas. We note, however,
there are no figures for Seward, Madrona, and Pritchard Parks. For your
convenience we are enclosing charts depicting known sockeye salmon beach spawn-
ing areas where no control measures should be undertaken between November I and
June 15 of the following year to protect incubating eggs and fry.

S+ 1.05.1.1 Union Bayt

We concur with your recommendations for mechanical harvesting anytime. Until

studies determine the actual concentrations. of 2,4-D BEE in the water column
following application, this chemical should only be used during the first two
weeks of August, and chen applied at absolute minimum levels for the protection
of migrating salmon.
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H Mr. Wilbur Hallauer. Director -3- August 20, 1979

1.05.1.2. Lake Forest Park - Kenmore- Area

Areas close to the mouth of the Sanuiamish River should receive particular
attention as to choice of treatment and timing. Downstream migration of salmon

[should be complete by about mid-July, but adults begin concentrating in the area
a0out the first of August. High summner temperatures in the Sanunamish River'
c~iýse a migration block to salmon, annually until fall rains begin.

1.05.2 Lake Union

Portage Bay in the ship canal is the only area proposed for treatment in Lake
Union. Use of herbicides could be very hazardous because the proposed area
is probably directly in the fish migration route rather than adjacent to the
migration route like in Union Bay. Use of mechanical harvesting or screens
may be the only safe technique at this site. The Corps of Engineers should also
contact the University of Washington's fish hatchery for location of the water

F intake structure(s).

1.05.3 Lake Sanunamish.

We fail to understand the recommnendation for use of chemicals at this site
prior to the results of METRO's literature review and information on the
concentration of 2,4-D BEE throughout the water column. We also note that
identified benefits at the state park from milfoil control is the major benefit as
shown on the table on page 29 ($747,500 or 80.4% of total Lake Wt~hington-L ~Sanunamish Fedetal Program). Since only two to four acres are involved, we would
be interested in learning the costs for control by shading on an annual basis.
The 1977-1978 salmon program at the Issaquah Creek Hatchery cost the state about
$120,000 to produce 96,000 pounds of fish. This production has an approximate
value to the various fisheries of $1,440,.000. All fish released from the hatchery
must pass through this site and small chinook would probably rear in the vicinity
for some time:

1.06.1 Psoyoos Lake and 1.06.2 Okanogan River

The Department of Fisheries has no concern for proposed treatment during the
months of July and August and have issued hydraulic Project Approvals Jointly
with the Department of Game for milfoil barriers at the outlet of the lake.

1*.06.3 Other Water Bodies

The Department will review other proposals on a case-by-case basis.

1.07 Miitigation

1.07.2 Chemical Control

What is meant by the application of minimum levels for control? We would also
appreciate learning the concentration of 2.4-D BEE throughout the water columnw
over time. Why are chemicals other than milfoil effective 2,4-D BEE being
proposed?
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Mr. Wilbur Hallauer, Director -4- August 20, 1979

2.02 Seactle Area

?.02.3 Fish and Wildlife

We suggest expanding this section to specify timing by species as supplied
throughout this letter.

3.03 State Laws

Hydrauiic Project Approvals from the Department of Fisheries and Game will be
required for installation of barriers and screens.

4.06 Impacts on Fish
4.06.5.1 2,4-D

We believe this section is incomplete but hopefully, METRO's literature will
be of assistance. Please ,refer to our section or, our recommendations including
selected references. Also, we'do not agree, entirely with the statement
and no fish kills, due :to the toxicid.y of the chenical, would be expected at
the concentrations used to control milfcvil'" The concentrations of 2,4-D shownin Table 3, in general, exceed our recorii~r, le6•d 0.1 mg/l maximum level for the

protection of salmon. In addition, it appears the application rates on Taben Table 3
are far lower than the 100 lbs.'.per surface acre currently proposed for une
by .Coniercial applicators in Lake Washington.

4.06.5.2 Endothall, Casorn, Diquat

Same coainents as above avid refer to Folmar, 1977.

6.01.8 Sand and Gravel Blanket

We suggest reconsidering this alternative in certain, areas because no impact
to salmon should occur unless located On a. spawning beach.

9.08 Fish and Wildlife Coordination

We appreciate having our letters on this topic dated July 29. 1q77, May 1, 1978i
and July 6, 1978 included in Apendix b. Our letter to the Department of
Ecology dateu April 24, 1979 should also be included.

RECOMMENDATIONS

The Department of Fisheries, acutely aware of the milfoil problem, met internally
in March, 1979 to outline a program which would evaluate herbicide application
while still being protective to salmon in or adjacent to a hierbicide treatment
area. The following three steps were proposed:

1. Utilize the readily available literature to determine a reasonably
safe concentration to salmon of a known, rnilfoil effective herbicide
(2,4-D BEE) in the water column.
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2. Reconuvend a spray project in the absence of large numbers of salmon
to be moritcored by a water quality agency to determine the actual
concentrations of 2,4-D BEE (mg/1) throughout the water column following
a fixed rpte of herbicide application (lbs/acre).

3I' ,Compa the results of the spray project.and the literature review to
determine if 2,4-D BEE could be safely used close to areas of heavy
salmon usage such as adjacent to Union Bay.

Our literature review conr.luded that the concentrations of 2,4-D BEE, following
a single application only, should not, exceed 0.1 mg/i (as measured for the
ester and not free 2,4-D acid) anywhere.ln the water column where significant
,iumbers of salmon may be preser.t. For multiple applications, the ester
contentra±ton should not exceed 0.031,mg/l. (Woodard, D.F. and F.L. Mayer, Jr.
1978)

Theiefore, the Washington Department of Fisheries recommends the following
for the protection of resources under its jurisdiction only (RCW 75.04.040):

1. Conduct a spray application of 2,4-D somewhere in Lake Washington, except
Laurelhurst (Union Bay), or tae mouth of the Sammamish River, anytime
after June 15 when the sockeye fry have emerged from spawning gravels
in or closely adjacent to the treatment area. The rate of application
(lbs/acre.) should be setat the absolute minimum necessary to accomplish
desired milfoil cont.rql.

2. Arrange for a competent water sampling program similar to that considered
by METRO in December 1977, to determnine the concentration of 2,4-0 BEE
(Ester) throughout the water column over time, in and outside the
tweatment area to compare with the reasonably safe levels for salmon
described above.

3., Treat the high use s.almon areas only after the results from above dre I
ob0taned oe postpone until specified by Washington Department of
Fisheries. The Department of Game should also be consulted for resources
under their jurisdiction. This recommendation applies only to herbicide
"use and salmon resources.

41
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Bibliography and Referenres,

We suggett including the following publications which have been used for
our review and recommendations:-

Folmnar, L.'C. 1977. Acrolein',-4'aapon, dichobeni1, diquat,' dnd. 6n0othal
bibliography of toic-Ity t6 raquatiie 6rgar~isoc lechnid~al Papers of
the U.S. Fish and P'ildlifeiS'ervvce. No.ý 688, 1pp'.

Lorz, -)'%W. , S. 8 )1en', R.H. Williams, C.~M. Kunkel, L.A. Norris, inO BIR.
Loper, 1979. Effects of selected herbicides on smolting of co'ho
salmon.r Environmental Protection Agency,, Corvailis Enviontnenta')

Res. Lab. (In Press).
Meehan;, W.R.,.L.R. Norris, and H.S. Sears. 1974. Toyicity of various

formulations 01 2,4-.D to salnioniois in southeast Alaýska,- J.Fish..'
Res. Board ran. 31:480-43i.

Schults, b.P2 'an4 P. D. Hai-mait. 19 74. A it-vi ew of'the literature on the
-Iuse of 2,4-0 in. fisheries. Bvreau of Spo,ýt Fisheries anid Wildlifeý

Rteport. No. PB-235-457?. Available through 4A.R..S.

These reconimendatioins apply only to the fisheries resources under t!ke juris-
~~. I ~diction uf the Departnn fFseis Thank you for the opportt'nity to

comment and. we hope our reconmretidations will be of value to all concerne~d with
milifoil control

Sincerely,

* ~Gordesr Sandiit

Directoir

kn

Attachmetits

cc: Mr. Qobeýtl Rawson, Se.'ttle COE
Mr. Robert Matsuda, Seattle METRO

'4-7
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S"STATE OF
WASHINGTON DEPARTMENT OF GAME( 9R ow Notth Capo,)l Way. GI I I (A•m,•,. WA 9$1',6 211. 7S3 5700

Dix [e Ray

Gou'~riar August 23, 1979

Maxey B. Carpenter, Jr.
Lt. Colonel, Corps of Engineers
Acting District Engineer
Seattle District, Corps of Engineers
P.O. Box C-3755
Seattle, Washington 98124

DRAFT ENVIRONMENTAL IMPACT STATEMENT:

Aquatic Plant Management Program -

State! of Washington (Lake Washington,
King County, and Lake Csoyoos and
Okanogan River in Okanogan County)

Colonel Carpenter:

Your document was reviewed by our staff as requested; our
comments follow.
We concur that Eurasian watermilfoil can create problems.
However, we recommend that control be directed to areas

of heavy boating and swimming use. In your discussion of
marsh areas (page 41) you state, "Care must be taken in the
selection of control methods to insure that the fish and
wildlife values of sensitive sites are protected". Unless
the milfoil is detrimental to fish resources in these areas,

would it be necessary to attempt to control it in these sen-
sitive sites?
We have concerns over the use of chemicals to control milfoil.
Because they are non-selective, we recommenc that endothall,

casoron, diquat, simazine, silvex, and fenac not be used.
While 2,4-D appears to be least damaging herbicide, we are not
confident that it would not impact fish fry nor possibly pre-
sent long-term impacts to fish or wildlife production. In
general, we would recommend against its use in wetlands and
spawning and rearing sites for salmonids and spiny-rayed fishes.
For control of milfoil adjacent to sensitive areas we would
recommenJ only hand remova]. We have included information we
have on spiny-ray habitat in Lake Washington.

We are also concerned with the impact of large amount of dis-
solved oxygen being "taken outof the water by the biological
decomposition of dead milfoil". This can be critical since
the preferred time for chemical treatment is summer, a time
when dissolved oxygen is reduced as a result of elevated
water temperature. }
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August 23, 1979

We concur with your statement on page 67: "Biological

control may be the most economical and the least dis-

ruptive method to deal with milfoil. However, we are

concerned with the long-term impacts of the importation

of exotic species. It is illegal to import or have

possession of the white amur in Washington State

(WAC 232-12-670 of RCW 77.04). For biologic control,

we would recommend using native species of insects or
planting native aquatic vegetation such as water lilies

or other macrophytes that may resist milfoil infestation.

Additional research should be performed to identify the

best biologic control to use (page 62).

Have marinas, bulkheads, and breakwaters encouraged the

growth of milfoil by restricting flushing? Could hydraulic

improvements to allow greater flushing help control growth

in these heavily used areas?

Is there any possibility that milfoil control could actually

encourage infestation by maintaining conditions that allow
for explosive growth and eliminating natural limiting factors?

If all vegetation is removed from an area would this allow

recolonization of the milfoil?

On page 11 you state, "One of the main problems with harvest-

ing milfoil is upland disposal. Transport and handling are

expensive and many attempts have been made to find a use for

the harvested milfoil to partially defray the cost." Would

it be possible to allow gardeners to pick up composted mil-

foil? Milfoil could serve as a source of potassium. It may

not be necessary to transport but it could be given to gar-

deners who would haul it away.

Is there any correlation between milfoil and encephalitis

outbreaks? It seems unlikely that milfoil would increase

mosquito-borne diseases (page 58).

Additional comments follow on Lake Washington and the

Okanogan River system.

Lake Washington is important for wildlife production espe-

cially in the ten remaining wetland areas. Lake Washington

also provides waterfowl feeding and resting area during fall

migration (page 41).

Okanogan River and Lake Osoyoos are both important for fish

and wildlife production as well as a source of irrigation

water (page 44). Does this system hold potential for serious

milfoil infestation? It would seem that hydraulic factors

E-90
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involved in'the ziver and reservoir wouldiprevent massive
milfoil growth.. Stream flow, fluctuating water levels
and low reservoir productivity should limit miifoil.
Would you.?xplain what type of barrier would be constructed
in Okanogan River to prevent the spread of milfoil (page 30)?
Would it interfere with fish migration?

Whije different control methods would be appropriate in
different cases, extreme care should be taken to insure that
impacts to fish and wildlife are minimal. Milfoil control
measures would require Hydraulics Project Approval from the
Departments Qf Fisheries and Game.

Thank you for sending your document. We hope you find our

coir~ents helpful.

Sincerely,

THE DEFARTMENT OF GAME

Bob Zeiglef, Aopplied Ecologist
Environmental Affairs
Habitat Management Division

BZ:mjf

cc: Regional Manager
Agencies

Attachment

r



j and neighboring wetlands (the latter being areas having high water tables at or

near the surface most of the year and possessing characertstic bog and marsh

vegetation). Lists of those birds and mammals known to frequent the lakeshore

and adjacent areas are given by McGreevy (1974), City of Bellevue (1972), City

of Kirkland (1973), Puget Sound Task Force (1970), and others.

3.2 Occurrence of Habitat Features

F The specific locations where I observed vegetation or debris on the 2nd of

November are listed below by habitat feature (plants or debris). The locations

of bass habitat as defined by Stein (1970) are also described. I
'3.2.1 Rooted Submergent Plants

1. Vicinity of mouth of Sammamish River, Kenmore.

2. Northern half to two-thirds of Union Bay.

3. Westmore Slough, west of Stan Sayre's Memorial Park.

4. Lakewood Bay immediately north ef Andrews Bay.

5. Mouth of Mercer Slough.

6. South end of Cozy Cove.

7. Southern half of Yarrow Bay.

8. Northeastern and eastern portions of Juanita Bay.

3.2.2 Lilies

1. At Kenmore between 58th and 60th Avenues Northeast.

2. North of Madison Park, south of SR 520, west of 41st Avenue East, and east

of 38th Avenue East.

3. In the south end of Andrews •y.

4. On the north shore of Merce,. Island, east of Southeast 26th Street.
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5. In the ,,outh end of Cozy Cove.

6. Along the west ihore of Yarrow Bay.

7. In the southeast c4arter of Juanita Bay.

3.2.3 Rushes

1. Adjacent Ft. Baker Park. south of B&yview Street And north of Scuth McClellan

Street.

2. Adjacent Mt. Baker Park, at the level of South Ridgeway Place.

3. Adjacent Mt. aaker Park, just north of South Horton Street.

4. Adjacent Mt. Baker Park, between South Dskota and South Adams Streets.

5. Adjacent Mt. Baker Park, between South Alaska and South Ferdinand Streets.

6. Periodically adjacent Mt. Baker Park at the level of South Dawson Street.

7. Just north of the dock storage area in Andrews Bay.

8. At the northwestern tip of Seward Park (Bailey Peninsula).

9. Along the west shore opposite South Eddy Street.

10. Along the southwest shore of Mercer Island between Pear Tree Lane and South-

east 71st Street.

11. On the north shore of Mercer Island slightly southeast of Luther Burbank

Boys School (aban.)

12. On west shore of Evergreen Point west of Fairweather Lane.

3.2.4 Cattails*

1. At mouth of Sammamish River.

2. Mouth of Thornton Creek.

3. Western margin of Lakewood Bay.

4. Southeastern margin of Andrews Bay.
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5. North shore of bay at Atlantic City Park.

6. Surrounding small island near Washington Bearh Park.

7. On east shore of East Channel at north city limits of Renton.

8. Mouth of Mercer Slough.

9. Southeast corner of Meydenbauer Bay.

3.2.5 Woody Debris

1. On west shore east of East Edgewater Place.

2. East shore at Washington Beach Park.

3. Southeast shore of Juanita Bay.

"3.2.6 Class I and/or II Largemouth Bass Habitat*ýt

1. North shore between Kenmore Air Harbor and 58th Northeast.

2. West shore between Northeast 140th and 42nd Place Northeast. I
3. West shore between Northeast 95th and Northeast 93rd.

4. West shore between Thornton Creek and Northeast 90th Place.

5. West shore between 64th Northeast and Northeast 47th.

6. West shore between Northeast 45th and Northeast 44th

7. West shore east of 3100 block of East Laurelhurst Drive Northeast.

8. Northwest shore of Union Bay between 38th Northeast and the Montlake cut.

9. South shore of Union Bay between the MontlaKe cut and 38th East.

10. West shore between South Fontanelle Place and South Austin Street.

11. Pritchett Island Beach.

12. Southern half of west shnre at Atlantic City Park.

13. West shore between South Gazelle and South Norfolk Streets in Rainier Beach.

14. East shore between Northeast 16th and Northeast 27th Court in Renton.



15. East shore between North 33rd and North 35th of Kennydale.

16. East shore between May creek and north city limits of Renton.

17. East shore between Southeast 49th Street and Southeast 45th Place.

18. East shore between Skagit Key and Southeast 40th Street.

19. East shore between Southeast 6th and 95th Southeast.

20. Southeastern end of Meydenbauer Bay.

21. Groat Point.

22. East shore between Northeast 26th and somewhat north of 78th Place Northeast.

23. Evergreen Point.

24. Southern end of Fairweather Bay.

25. Southern arm of Cozy Cove.

26. Juanita Point.
27. East shore from terminus of 62nd Northeast to Squak Slough.

3.2.7 Documented Spiny-Ray Habitat

In addition to the flora documented above and the bass habitat zones delimited

by Stein (1970), the reports of various authors have collectively implicated the

following lake regions as being important habitat for the species listed:

Location Species Observed Authorities

Sammamish River mouth;
north shore at Kenmore brown bullhead Imamura 1975

yellow perch Lindsey 1971

largemouth bass Stein 1970, Lindsey 1971

black crappie Tagart 1973, Lindsey 1971

pumpkinseed sunfish Lindsey 1971

E-95
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L.ocation Species Observed Authorities

Matthews Beach yellow perch Lindsey 1971

smallmouth bass Ibid.

Pontiac Bay yellow perch Shepard 1975

largemouth bass Ibid., Stein 1970

black crappie Shepard 1975

brown bullhead Ibid.

pumpkinseed sunfish Ibid.

smallmouth bass Ibid.

*Union Bay black crappie Tagart 1973

largemouth bass Stein 1970

"brown bullhead Imamura 1975

yellow perch Bartoo 1972

Mercer Slough 
brown bullhead 

Imamura 1975

yellow perch Lindsey 1971, Bartoo 1972

largemouth bass Stein 1970

black crappie Tagart 1973

Meydenbauer Bay black crappie Tagart 1973

largemouth bass Stein 1970

Cozy Cove largemouth bass Stein 1970

Black crappie Tagart 1973
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[Location Species Observed Authorities

Yarrow Bay black crappie Walden 1969, Tagart 1973

Lilargemouth bass Stein 1970, Walden 1969

yellow perch Walden 1969

pumpkinseed sunfish Ibid.

brown bullhead Ibid.

Juanita Bay black crappie Tagart 1973

largemouth bass Stein 1970

yellow perch Bartoo 1972

' It should be noted that all areas highlighted or delimited on the maps appended
are also suitable habitat for cutthroat trout, particularly where vegetation

overhangs the water surface and depths are moderate near shore.

3.3 Recommendations Regarding Shoreline Development

-) The literature and shoreline surveys indicate that a substantial amount of game

fish habitat remains around Lake Washington, especially for spiny-ray species.

The most important areas are Sarriiamish River mouth - Kenmore, Matthews Beach,

F Union Bay, Andrews Bay (both north and south), Mercer Slough, Meydenbauer Bay,

Cozy Cove, Yarrow Bay, and Juanita Bay. There are other local accumulations of

vegetation and/or debris which are important fish habitat as well (Appendix maps).

4 Preservation of this habitat will require at a minimum scrupulous monitoring of

all new development throu.gh existing interagency mechanisms. Where socioeconomic

forces override the intrinsic need for such preservation, various regulations

r will have to be imposed to prevent or mitigate habitat or resource losses.

E-97N
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5.0 APPENI)IX

Shoreline flora, debris, and largemouth bass habitat were denoted on the follow-
ing maps according to the legend given below.

F.!Color Code Shoreline Feature

rooted submerged aquatic vegetation

- lilies

rushes

F cattails; only where roots exposed to shallow water

partly submerged woody debris

Nw Class I and/or II largemouth bass habitat

E-98
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STATE OF WASHINGTON

VeA"61110 di SENT L. COLE

7taeaat ~COE~eC4 fk A. Now"C

OLYMPIA, WASHINGTON
n&604

August 20, 1979

A. t Barbara Ritchie
Environmental Review Section
--epartme.nt of Ecology
St. Martins College
Lacey, Washington

Re: Corps of Engineers' Draft EIS for
Aquatic Plant Management Program

Dear Ms. Ritchie:

"We have reviewed the above EIS and find that one environmental
element, phytoplankton, has not been addressed. Even though
the proposed control program is aimed primarily as a maintenance
function, in lieu of total eradication, we would like to see a
discussion of the possible effects of chemical control on phyto-
plankton and related food chains. This should be addressed in
Sections 2.02.7 and 4.04.5.

"* :' Further, we wonder what happens to the milfrcil remain after the
plants have been killed by chemical treatment. Will plant remains
wash ashore and cause odor and fouling problems?

We appreciate the opportunity to review this EIS.

Very truly yours,

_ BERT L. COLE
Commissioner of Public Lands

TOM MUMFORD, t'h.D
Algologist
Marine Research & Development

1TM/nr

AN EQUAL OPPORTUNITY EMPLOYER



STATE OF DEPARTMENT OF TRANSPOR'TATION
L WASHINGTON HIwy A~nrn.tA,•,, Bin, Olv,,,n WAhmq,,, ' .i7S.O

Dixy Lee Ray
Govermr

August 21, 1979

Ms. Barbara Ritchie, Review Section
Department of Ecology, PV, II
Olympia, Washington 98504

U.S. Army Corps of Engineers
Aquatic Plant Management Program
Draft Environmental Compact Statement

Dear Ms. Ritchie:

We have reviewed the subject document and have no comments to offer regarding
the proposal.

Thank you for the opportunity to review this information.

Sincerely,

ROBERT S. NIELSEN
Assistant Secretary
Public Transportation and Planning

By: WM. P. ALBOHN
Environmental Planner

FSN:bk
WPA:WBH

cc: R. Albert
J. 0. Zirkle
D. P. Swanson "
Environmental Section
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COMMENTS ON THE DRAFT ENVIRONMENTAL IMPACT STATEMENT ON THE AQUATIC PLANT
MANAGEMENT PROGRAM PREPARED BY THE U.S, ARMY CORPS OF ENGINEERS6 SEATTLE
DISTRICT.

The draft environmental impact statement prepared by the Seattle District
of the U.S. Army Corps of Engineers shows that the proposed treatment of
Washington State waters with herbicides, particularly the phenoxy herbicide
2,4-D, is in great need of reconsideration. The D.E.I.S. does not take into
sufficient Account the viable existent alternatives to 2,4-D application,
but seems to recommend the use of the herbicide based on the desires of a
few property owners. The larger concern for public health is neglected in
the document; so-called "cost-effectiveness" appears to be the primary
reason behind the recommendation of 2,4-D application to control Eurasian
watermilfoil.

According to the D.EoI.S., areas where heavy concentrations of milfoil
occur should be targeted for 2,4-D application, but nowhere in the draft is

there an explanation of what conditions constitute a heavy infestation. Also
lacking are reports on the actual extent of milfoil infestation in the bodies
of water proposed for treatment. Before any recommendation for spraying is
made, in-depth studies of the particular sites should be made. Recommendations
should be drawn from such research, not from studies on sites elsewhere in
the continent, since each site has conditions which may radically differ
from other sites.

Page 28 (1.05.4 Benefit/Cost Analysis of the Control Program) contains a
sentence which summarizes the prime reasonfor thei 2,-D treatment: "Therefore,
the cost of the most likely, least cost alternative that land owners would
invest in, in the absence of a Federal program that would provide the same
level of control,are considered to the benefits for the nonpublic areas."
Because land owners would rwther invest in the cheapest available means of
milfoil control is no reason to recommend herbicides for milfoil treatment.
The emphasis on "benefits for the nonpublic areas" is misleading, for it
implies that herbicides will remain in treatment areas only, and does not
take into account current and tidal distribution of herbicides to non-sprayed
areas accessible to public use.

a. 981o5
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Page 2

The D.E.I.S. also maintains that "There has never been any indication that
2 4-D, in concentrations used for aquatic plant control, would cause public
health problems" (Page 59, 4.08.2 2 4-_D), and further states, "None of the
control or prevention al.tornativedsiM~ d have any offect on human popula-
tion" (Page 59, 4.11, I on Human Population), These statements are in
contradiction to severelBtu ies on hei mutagenic effects of 2,4-.D. One study,
which is not even listed in the D.E.I.S. bibliography (Courtney, K. Diane.
"Prenatal Effects of Herbicides: Evaluation by the Prenatal Development
Index." 15th Annucal Meeting of the Teratology Society, May 11-14,1975).
states that the greatest mutagenic effects of 2,4-D are "produced at the low
doses administered over long time periods." The 2,4-D applications recommendedin the D.E.I.S., though pre sented an a single seri es of separate treatments,
would probably be followed by further recommendations for 2.4-D applicat:tons

in successive years. Repeated applications of 2,4-D present dangers to fetuses,
dantersE which may be present in even a single sperayine.

It is surprising that the Corps is recommending 2,4-D and deemphaisizing aqua-
screens and machanical harvesting, particularly when Seattle Metro is working
on feasibility studies of these methods. Reports from Mike Perkins, who has
supervised the Metro project, reveal that a combination of the two methodu Is
extremely efficient in contiolltng milfoil. The D.E.I.S. contains virtually
nothing on this project. Before a final herbicide recommnendation Is even
considered, more available knowledge of alternatives and their effectiveness
should be studied, and real consido•ration of studies which show 2.4-D to be
a health hazard should be mads.

prepared by Craig Allan Thompson, Greenpeace Seattle
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4314 Island Crest WVay
Marcer Island, 1la, 98040
September 3, 19'19

Corps. of Engineers, U. S. Army
P. O. Box C3755
Seattle,Wa.

' ~~~~~ATTRt BOB.R'•'-, .,..SUBJECTs AMUATJIC PKANT IA1VAGEMN,,T PROEGAM

DRAIFT ENVIRONMENTAL I1',ACT STATEIa'NT

Gentlemen;

r have carefully studied the subject Draft Environmental Impact
Statement,
All ponisible; effects of the proposed prograts have apparently been
explor-ed except those upon the bodIies of the humans who move upon,
into and under the waters upon which the studies have bean made,

The possibility that humans could ingest some of the herbicides into
their systems via absorption through the skin, through the mucuous
membranes, or directly into the several orifices of their bodies
was not mentioned and obviously has not been explored.

Before any chemicals are mixed into the waters of any stream.or lkke,
we should know whit effect they will have upon our whole ecological
system. Humans are a part of the ecological system.

One possible cause of the extraordinary growth of the milfoil in the
mentioned lakes and waterways is the continuous supply of rich nutrients
that originates nearby , upstrea,,i, or up the water table.

SIn the case of lakes whose shores are populated the following sipple

process occurs:
I. Fertilizer is spread upon a lawn or other plant life. It is watered

in with cppious amounts of water.
Ir, The water enters the water t:.ble and migrates dowznslope into the lake.
This water can upwell as much as 50 feet or more from shore.
III. The Aighly nutrient water flows past the plants and theyin turn ,

grow profusely.
The same process occurs in rivevs and lakes which are supplied by seepage
from coiumercial agricultural fertilization.
No amount of herbicide application, mowing, or patting down of netting
will control aquatic plants as l.ong is these endless supplies of nutrients
are available.
If care is exercised in the application of both domestic and commercial
fertilizers we will solve the problem of excess aquatic growth without
re sorting to drastic m oasur esY

aalridge J. Powell
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A Washington Chapter of National Audubon Society

714 Joehua Greon Suilding * Pourth Avenue end Pike St., Seattle, Wash. 30101 * (SOS) egg-mess

September 13, 1979

Col. Leon K. Moraski,
Septtle District nngineer
Army Corps of Engineers
P.O. Box C-3755
Seattle, Washington 98124

Re: Drift Environmental Imp.act Statement, Aonuatic Plant MIangement Progrw.,ii -

Stnte of Washington

Dear Col. Moriski:

Seattle Audubon Society (SAS) is a 3,800 member chapter of a nntionil conserr-
- tion organization. On behalf of thtt ch'pter, we -ire submitting the following

stqtement which is an extention on remarks reid into the record i.t the September 4,
1979 public hepring. We are prepared to substanti-te these conmients ',nd, on
reouest, would be hippy to supply data to you.

SAS supports portions of the Corps' draft; specificnlly, bottom screening

in locations of high use such as swimming beaches and in limited qccess -re-s such
As under docks, plus mech.anicnl harvesting.

MECHANICAL HARVESTING

Mechanical harvesting has been used in lakes -nd wfterwvs in Ontario, British
Columbia• and Wisconsin without significantly impacting fish and wildlife (Wile, 1978.Environmental effects of Harvesting. J. Aquat. Plnnt MNmagement - from the COE
bibliography - plus several references in the bibliograiphy of Warnock et -11, 1978,
"The Other Face of 2,4-D, A Citizen's Report", South Okanogqn Environmentnl Conlition:)
For the fin'il EIS we renuest that the Corps include dt'* reflecting gre:ter serious
research into mech.nicl harvesting, including exrmples of where it h.As been used
successfully.

No informttion is given in the DEIS comparing costs of mechqnic -. and chemicil
control. The DEIS states (page 60) th-u "m1any property owners .... feel thit chemical
control is the most effective Pnd the least expensive availnble." Is this feeling
justified? Perhaps the homeowners have felt that they hid only a chemic,l option.By closely reading the DEIS, it indicates th-t mechaunical hrtrvesting is 3;s effective
qs chelic-l control. This compprative information needs to be drawn together and
presented with accurate cost dati th-t reflects the loc-il -rea, including the
importance of salmon is it is impacted by chemic-l controls. Mechanical harvesting
cost estimites from other parts of the countr-y reflect n range from $70 to $150 / Acre
(Smith, Gerald N. 1979. "Recent Cise Studies of Macrophyte Harvesting Costs - Options
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by ',hich to Lower Costs". Anuatic Control Technology, Inc., Wqyland, Mass.).
Other sources extend this range greatly (personal verification, Washington Environ-
mental Council). In the final EIS harvesting costs must be clearly defined and
compared to equally clearly defined costs of chemical control.

We recuest that the Corps reconsider the usefulness and disposal of harvested
milfoil. In 1977 the Ontario Agriculture Collcg- reported thit hnrvested milfoil
from their control program was composted. The resultant potting soil is packaged
and sells well on the Ontario market ("Nutrition from a Nuisance". Ontario Agric.
College Alumni News, XVI #3 April, 1977). The Wisconsin Department of Natural
Resources reported that in-978 local gqrdeners in Madison willingly removed and
used all available h-rvested plants (personal communication Dunst-Ednondson).
Dried, composted milfoil is reported in the draft (page U1) as having an N-P-K
content of 3-2-5. This is higher than the 1-1-1 content of composted steer mrmire -

a soil conditioner/fertilizer used widely (Country Journal, July 1979, page 54,
"The Relative Worth of Compost Materials"). Given the preponderence of home and
truck gardening in the Seattle area and the anticipated cooperation of local
environmental and Pgricultural organizations in coordinating Aquatic plant disposalV
composting efforts, the disposal "problem" could in fact become a benefit.

In light of the above information on mechanical harvesting, we are concerned
that the emphasis of the DEIS appears to be on chemical control. Information on
harvesting is scattered throughout the document with no mention an an appendix of
the facts and figures on performance availqble from existing U.S. and Canadian

"harvesting programs. The bibliography suggests that much less attention was given
to researching harvesting than was given to chemical controls. Until this deficiency
is rectified, the draft is inaderuate.

We recomnmend that the Corps, out of concern for availability of harvest equip-
ment (DEIS page 12, paragrph 4), oversee ordering the purchase of a harvesting machine
posthaste. Personal communication (9/11/79) with Mike Perkins., principal investi-
gator for the Municipality of Metropolitan Seattle (Metro) milfoil research
demonstration project, indicates that harvesting machines are readily available
for sale on relatively short notice. Perhaps the State Department of Ecology, as
umbrella agency, is the appropriate organization through which this could be
accomplished. Other agencies might include municipalities, counties, homeowner
associations, waterfront management districts or regional authorities such -s
Metro. Because lack of availability of harvesters has consistently been an excuse
of those who promote chemical control, we urge that the Corps plan for 70% (with
30% loca)1) funding of a harvesting machine.

We wish to carefully clarify that harvesters are readily available for sale,
and we urge the Corps to promote such a purchase and include it in the aouqtic
plant control program for the State of Washington.

BOTTOM SCREENING (virnl coated fiberglass mesh screening known commercially as
Aouascreen)

The DEIS presents bottom screening as the most expensive option; yet there is
evidence to the contrary. The final EIS needs to explore and confirm the option of
renting bottom screening as well as cost comparisons made at the 9/l/79 public hearing
by Jim Carsner of AnuAtic Control, Tacoma. Mr. Carsner stated that for the average
size homeowner's lot, on a rental basis, bottom screeningis below the cost of
herbicide treatment for the same area. Mr. Cqrsner also indicated thnt the initial
purchase option with a maintenance agreement was cost competitive with herbicide costs.
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Other points that renuire clqrificntion or disclosure in the fin-) RIS include
(1) Bottom scrnening does orovide comnlete control.
(2) Bec'use the tot l- control is provided w.thin t short time (se below), the scree..
is reusable; i.e., a single pqnPI could be mnový,d from gre- tc sre, within 1 single
growing spson. Ybus hnlf or more of the -!nticip-tted initi-)l c'pit;l cost could be
saved.
(3) The City of Seattle is currently using bottom screening at sever-l loc-ttions.
(4) The Metro apoject includes bottom screening.
(5) The DETS (5.06) states thnt bottom screening would lend to the eliminntion of
benthic organisms in the food chqin. Wr rtfer you to remnrks mode by !'ike Perkins
-it the 9A public hearing rnd tj his p-:er which st'tes, "This m-ateri,'l (Amuqscreen)

p•nearse particularly ttr~ctive sinc' it would illow for dissolved subst-nce
transfe•. at the sediment-water interface 'nd ws Affective -'fter short periods of
cover.neg (P'rk-ins, Mich-l 4. Pt. t-l. 1979. "The Use of Fiberglnss Screenr, for
Control -f wur-i-n A dtermi to4", Dtper presented ?/79 -tit e -oric-cy nd Thebct om
Tnt,ýnoivng P-nt Vrosting in Takv 1J9n~pnmnnt,-' 4.•on. ',its. qeslf on i-fnurenceto•'-• J. T. "A-u-1tic 14,.ed Y.{nnnp~ement by Benthic I•mi--T' ,rriers." T'..Ar-ri.
Plant 1.,:•g . .6.31. (1978).)

',tr. fin-Al KS must. include i cnmprntiwA co.st present -: ,ion of -11 proposed
co~ntrol methods. Also, we urgi yoii to noo-dinate. yoiir progrnm with botb the Snntt].p
• ,nd the M-ýtro work in order tn t-ke -&d-ntage oýP their experiences ;.nd the bottom
screening itself which is• !1ready be-,nR used.

SAS DOES NOT SUPPORT !FP.0CIDES

SA3 does iot support the proposed use of chemic-ils to control aountic pl~nts.
Such uqp is .mi 4tern-tive nbcut which we are greatly concerned. lI-ilpe the method!-
•.Tnv- outlined -bovp, mechnnic-1. h-rvesting and bottom screening, mny h-ve cert-in
restrictif-nq to their use, these rare known -nd can be mitigeated or minimized. Tong
tern toxic effects of herbicide- on pl-nts, inim-.s and hum-ns, on the contr-ry,
ire hotly debated within the scientific cormunity. We belienve thnt while such
deb-te continues unresolved, these chemic%,? shoVld not be used, sepeci I1y whrn
cost competitive T1ternptive technirues -re 7v-'i]-ible.

Not only do nonehnmicCl -Itern tives exist, they -rf, being developed loc-lly.
Although the !e-tro milfoil reseirch demonstration project is mentioned in the D7IS,
there ,.ppe-rs to be no coorein~tion with or cipit-•i7tinn on it.

The Metro litprnture se:,rch on the oublic he ,!th ef'teets of 2,h-D, endoth-1,
dimimt nnd c3soron is 7ti.1 in - drift form, ind offici-liy thp lornzrj do 1 not h•-v-
-, copy oP it. Through computer senrch, howevwr, the Corps h's h-d -ccess to the
studies noted in the Uetro search. 4 comparison of bibliogrnphies of the 'rCtro
senrch and the Corps' DEIS indicates only one sourcP lipted by both. We strongly
fel that thp norms must. in developing its fin-il EIF ('nd developing its policy)
consider the -dditionil dratt qiluded to in the Metro drqft sex-rch. A policy -s f-r
re-ching i.s the one nbout to be developed on nnurtic plhnt control must take into
considr-.ition the 1-test rese'-rch on chronic hum-n hei-th ef'f-cts. -- thout these
dlt,, th- fin!. TPTS would be deficient.
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!{FAT!¶ UFFFCTS OF' TTWRBICTDi~q

The T)PTS gives a tot Jlly in-idle-u,)e t,'entmonnt. of' +be huyn.-n health efP".cts of
the herbicides proposed for use. Tt provides vi rtu'illy no inforwintir'n on both
*1Cut( ind chronic toxicity of' the chemlif-h1.

The only piece of relev:,nt clit-i is the hi:.-, n IT)50 for ?,J. -) (P-gR. A-3)~. 7
corm-trnble d-t is pivrn for endoth;411, ý.-!soron or di'-r- 4 . .1l. of the remrnining
t,-bles ire irrtelev-int with rrg-ards to humn,;, since one c-innot extrnpol-ite LD~o
diti from other sneci-'s to hu-i~nn. in -,ddition, it is cruci~l to rememb~er that
nn LD-5 is only i sti!tist~ic-il -verge. There is wide v:tri;.tion in individa-il
ssuc,.,ptibility to q toxic subst;-nce., thus there is no indic--icn -r, to the- d-bnger
to nny one person.

The DRTS lacks infnrw'tion on subletlv'1 '1.oxicity, !'*'i.nh is often sfe-n -ýt do-es'
qignific-nt1y b(-'2.ow those. tb-. , -*u - Ao-th. 'urn ns Pxpor, -1, ýo ~Th'vexetrrd
head~iches,, di7ziness., nauseq, vomiting ind musmil - * , kes ' -4- 't, ..T). andI

Doull, J.D. 1975. Toiolg 07-0i8). Also sever:Rl cqses of peripheral neuropqthy
have been reported (Goldse"hIn .P. et -1. 1959. Ppriphernl t~europ-thy After
T~bcposure to an rister of' Tichlorophencacy-cetic Arid. . &c 'e.Assoc. 171,

1306-1309; Pnd Barkley, -4. nd M!ngpr, K.P. 1963. Neurop,-tbv Vollowring rxposurr-
to -i Dimethyl-minp S-L1t of 2,14 -'n. Arch of Tnt. Med. U19 351-352). Ide belinv'
that the public should be w~arned of thfes'- symptons since +here is ch-nce of exposure
followi~ng nny spr-aying.

Chronic effects of these herbicide cornpounrs are only bri.3fly menti-noed (piges
58-59 ind A-2). In both c-ses it is ricitted th-,t little is known -bout the long
term effects of 2,b-T) and th-t the subject is still histhly cont-oversinl. Tie-,ring this
in mind, it is dqngerous to -issume that 2,h11- is q- fp siii~ly bec-use the infcoiw;-
tion is not avn~ilpble. It watild be fir wiser' to -assume thvit it is hmzardous until
definitive tests haivp nroven it otherwkeo.

On page 59 it is st.,tfd th-it, h.Ž-iF npv"r b-"-n -ny indic-tion th-;t 2;1'--D in
concentrn~tions used for q-uiwtlc Dlqnt. nontrol., would c-iuse public he-Ith problems".
It is Rn accepted policy by scientists th-it oiie cannot establish i"no effect" level
for carcinogenicity ind teratog~enicity. T' -i chemicil exhibits thesr' effects it
high doses, some individuals ma'y bir guscia-t~ble ev'-n 7f lower doses. The '-bovP
nuote ignores these f.acts. Al-,o, t~h. -iiote ov--1ook- two point.m. Ono, n'rt-iciil%;rly
pertinent to t~er-'togenesis (birth Ar-f''c'ts) is +.h.. v~-+ rno-nt- of t,)Yirý !7-1b'-tinr'-
in our m,ýn-mrnd- '-Tv!-onrwne. )net the~ir Dotenti 1 F'or numul.-tiv- nffect.,.. 'his m-kvs
it difficult to sort out which nubst--ncPF ",rr c-rs'-1 *nd to undf:rst.-.nd4 the uriknovrn/
untest,-d synergistic efffect~s. Tn r-ldition, it behoovr-s us t:. reduee th.- usý;, o~r
tovic subst-nces where ,3n !qlternantive Pxiz1 'l. 1.econndly. * 1ftr- q 10-90 yepr litency I
period, it is difficult to P70772 r!nn&7.u-'iv(1y th-it nchemic-] c-used -c ncer. Ye+
in light of -the scientific herbicide controv-~rsy, rocent studiesq 'and ,inocdot-'l
evidence, to peroetu It,~ the h-1f truth T~h-'t positive huivan proof i-, 1-ckinp, is, nt

best., uninformed. t~'es~rlsuiswihs~gs

Contr:iry to th- inform.ition in the D7'TFI hr r eeqlsuiswihs t 1
ht2,L.-D m-y bp c-rcinog'onic (c ýnner cnusing), mrutagenic (nIut-tinn ciusin7~) -ind

terqtogenic (birth defect ca'using). The Corps is referred to the previously mentioned
Mtetro literiture se-rch condauctod by Dr. aunth Shenrer for this inform-tican -ýnd for
the appropriate refproncsr.~
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"The mu.st recent study (Rcuber,, Melvin T). 1979. r~rcinogenicity of 2,.4-
rachlorophenoVy-icetic -Acid. M~'rmscript) suggests th-t 2,tL-D is carcinogtenic in
rnatc (mlaiwuary glanC And lymphoreticulnr system) ind in rtice (J.ymphoz'eticular
system) ind th~t ttuis d-!t- is relev-ift to huxnins. 2.4-D hais !,lso shown positive
results in sever 11 mut~genicity tests:

- Mignson, J., et .11. 1977. Mut-wenic effects of chlorinaited Dhenoxyticetic
-cids in Drosophila melnnognster. Hereditna 87 12"L. 123.

- Ahmed, F. 7.* et Rl. 1977a. Pesticide induced dM'k&wn~ge %knd its rep-ir in
cultured hum-a cells. YWut.-tion Research, hs2. 161-17L4.

- IHnrt, R~. W. et Pl. 1977. In Vitro Assessment -nd !Tachnnirnu of Action of
Phviroku1ent-il Pollutnnts. Ann-19 of New York Ac. of Sciences, 298, TII-158-

SAhmned, F. T% Pt -1. 1977b. Pesticide Induced Ouab-ýin Resist-tnt T'utints in
frhinese ih-mster V;79 Ce-11. Chem. '13iol. Inter-ctions 19 36-37h.

* 91tuclies h-v- su rF.Pstnei th-t 2,)4-' 1-1' tor."-onir -nei f '~oto-fir in r-'ts, ~~
pipp -nd h-mqýt.-rs. Tn lipht of the numb'or of diiP'c-rent nmmiiuii~'n so'eoies in which
ter,ýtogenesis hf's been detected,, there is caiuse for grent concern thnt it is aýlso
terr-togenic in hum-ins:

-Khera, K.S. -nd McKinlpy, W.P. 1972. Pre- ind Postnatpl Studies on
2 ,li,5-Trichlorophenoxyicetic Acid, 2,?i-fiehlorophenoxyicetic Acid and
Their Derivqtives in -11-ts. Toxi~cology -ind Anplied Pherm.-'colo~ 22 J-28.

-SchwetR, P. Ai., Spairschu, G. L, -and Gehring, P. J. 1971. The Rffects of
?,i4-Dichlorophenoxya-cetic Acid (2,4-D) tinc E~sters of 2,4-D) on Tit

1nbryonnl, F'oet-1 And Neon-ta1l Mrro-th a~nd rievelophment. Fd. Cosinet.
Toxicol. 9., 801-817.

* -AleksashinR, :ý.. tat 1. 1971. Ph~bryotoxic Action of the DiethyliMine Sqtil
of' 2,ii-D. (lizena T Sanitariy P., 100-101.

"IrTCE
- (ourtnoy, K. Dimic. 1977. Pronn~tl rif"ct~s of F-rrbicides: 1EvaThntinn by tht-

Prena4t-l Development Index,, Arch. 'Envirormi. Contnm. Toxicol. 6, 33-)46.

-Bjiorklund, XilsqTrrik and -ý!ne, Kurt. 1966. Toxicologic-ii Studios of T 'hnnoxy-
ncetic 'Rerbicide- in .8 niminls. kct-1 vn+ý. sc-nri. 7, 36 )1-390.

* - %Cllins, T.v'.y. -ind 1 Jillipms, C.". 1971. Y~eri~togenic.¶tudic', 'Wj+.Lt

2.h,.5-T -1d ?,,h-T) in the iUqmster. Envirornment~ml Cont.)minr-tton Pt
Loxicolo g6, 559-567.

The YMTS m-kes no mvention of one breikdolvm product of 2,h-D., 2,b-1)ichloropheno).
(2,A-Th) twhich hn's -dso been implic:ited -,s n cnrni.noP,,n (Pout~well, TI.K., mid
Bosch, D. K. 1959. The Tumor-promoting Action of Phenol aind Rel-ýted %omnounds for
1rouse Skin. C-.ncpr n-seprch, 19, 413-h2b). Af4-r the lesson on the ".oxdcity of

T'7,DD found in ?,,- t'o-rnuaTh7ons., it would sfe'Tn -1sv'.S t,- pT'y ,ttention to 2,)j-Dnh.
One s',,utr ou'c~ t,, .t 2,Li-D --nd f,~-p~oculd ict synergisticnlly -,t very

low levels to c~iusf? ter-.togenesis (Konts L-ntinov-, T.K. et -1. 1976. The Emubryo-
tropic 'Tffect of the Dissocin~tin Productg of' Herbicides Pl~sfd on 2,.-. Girpien- T
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'I3eont' 4 ns no info-m,~ti-ri or, oh-oni(7 tov:icity of the ofhn h r'htnio '!1
n)-or)osed for user. h er.: i~ q H ttle It-3 W-il ~ble onl 1hr~m -1+ " ,Tnt.- o f
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The State rPp~rtnent of Fisheries ot a tnat it "cannot suDport the use of
294-D to treat milfoit when sak!n are present in the treated areas until we have
seen data on the effects of the specitic cneomeal proposed for use on different
types of saRMon, i.e., both fr.and fingerlings" (DEIS page B15, paragraph 2).
If the most effective application time for herbicides coincides with the spawninrw
season; +hen the herbicide Rpplila'inn time would hnve to be delayed; thereby
re.-hcinp efevcnnsc of the chemical. This is an ir-Tro.'tant addzd reason to opt
for n non-chemical solution to milfoil cont-ol.

COE GOAL!' V PT7PO9ES

Would you please cl-rify thc- coals anel iir:noses of' this proposed progrnm.
At the public heuwing it was referred to as a "÷rest program". Please define ,h-t
term. Also, please explain the 3 yesr time frame, nnd how during that timc and
beyond it, the rOE sees its role pertaining to program/bolicy decisions, administra-
tion and fundinM.

Also, we would like for you to identify the term "management" as usod in
"a-uatic, niant managemont Program". ror this DEISP , does "mianagement" refer only
to milfoil?

Is there a cont-.diction of goals on eradic-itinn of rilfoil? On page 29
(1.06), the Prevention Program states, "Total eradication of milfoil colonies

-would be att-mntrd in ,bohn nroas which directly the-a+-n uninPsMd nnvi-abln
waters". However, on page 15 paragraDh !., eradication attempts have not been
successful elsewhere and would not be attempted in Washington State.

COST-BENEFIT ANALYSIS

Because there is no explantion of how the benefit/cost analyses were
determined, we cannot accept them. We were promised a copy of the Design "Lemo-
randum; however, at this writing it has not been reneived. We strongly reruest
that the final EIS, itself, contain detAiled figures *nd explarLntions of
computations including actual researched costs of all proposed control methods.

EPA RMEISTRATION

We would like to emphasizn. that simply h'caausr, chemicals are registored with
the Environmentil Protection Ap'ncy r1oi not, nean thpy are gunraniced of snfnty.
U.S. Senate h'-rings in 1976 bor(e ouý +int th3 -1. hns failed in its responsibilifv
+o thn Public rearding valid registration of toxic chemicals. ? -;-D q one of
the "glaring, examples" named in the hearinv. EPk itself cites insuffiEient man-
power, inadenu-tely trained staff, and the lack", sound data as crippling problems.
The continued argument th it EPA -egistration denotes safety must be eliminated from
future discussions of herbicide applications in the waters oT'is state.

- ,Suimary of the EPA and the Regulation of Pesticides, Staff Report to the
Subcommittee on Administrative Practice and Procedure of the Comm. on +he
Judiciary of the U.S. Senate. December, 1976.

- "Toxic Substances: EPA and OSHA are Reluctant 'Zegulators". Science.
Vol. 203, January 5, 1979.

- "EPA's Pestilential Oversight". T page 6h, January 17, 1977.
"- "'Jpstairs, Downstairs at EPA". Audubon M4arch, 1977 pages I118-1149.
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ADDTTIONAL COMMIS

iThere is raised in the DETS the threat th kt herbicides might be used
clandestinely if not approved. .The os•sibility always exists that someone I-i
do something illegal or dangerous boauee thcy have not had imediate satisfmction.
We cannot accept that as justification for taking ouch an action. We suRgest that
the Cor:s point out jointly with this threattsthe risk that such action involves
as well ns the reminder thn+, there ARE alterna tives tn herbi-iAf.

Io have milfoil in the water is a nuisance, but not a direct threat to life
or livelihood. To justify control, especially chemical control with its inherent
risks on the basis of economics does not follow (refer to benefit/cost Analysis

"T,,c boata.-r and homeowners enjoying the use of our public waitzs must h-ve
a balanced consideration for the rights of the l-rFrPr nroomnity, srerei7fT'cnly the
ripght to enjoyment of waters free of tnxic chemicals. Also, the entiro community
has a right to open and complete presentntion of all data pertaining tz anuatic

plant control in those waters. We appel to the Corps to provide just such a
complete presentation.

Seattle Audubon Society would like to be a pnrt of the larger cmmwunity working
toward non-chemical management of aquatic plants in the State of Washington. As we

-stated above, we would be happy to supply datA on request. Also we would welcome the
opportunity to discuss the project with you. Thank you.

Sincerely,

Wilma Anderson, Chairperson,

ad hoe Committee on Pestirides
r-ATE, ATTDUBON SO3'11r¶y

home address- 11018 a:=!+er Avenue NE
Seattle .A• 981l?•
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S~Cascade

SSIERRA CLUB.. chapr

*t3,3 4534h University Way, NE
Seattle, Washington 98105
(206) 632-6157

September 5, 1979

Robert Rawson
Department of the Army
SeActle District, Corps of Engineers
P.O. Box C-3755
Seattle, Washington 98124

Dear Mr. Rawson,

The following are the comments of the Sierra Club on the
draft environmental impact statement (DEIS) "Aquatic Plant
Management Program - State of Washington".

First, we believe that this DEIS does not adequately e-
valuate the tradeoffs involved as to whether the plant in
question, milfoil,should be "managed" at all. There is very
little detail provided on just how bad the milfoil "problem"
is, and on the other side of the question, how importent are
the benefits of milfoil growth. Some boaters may feel milfoil
interferes with their recreation, but increasing numbers of
bass fisherman find milfoil to be a great benefit to their
sport. Milfoil provides importent habitat for waterfowl, fish,
and microinvertebrates, which contributes to the health of the
entire aquatic ecosystem. Before milfcil is removed from that
ecosystem, those benefits, and the consequences of removing
them, must be more fully evaluated.

Secondly, we are not convinced that the number and extent
of the areas where milfoil is growing in Washington state is
increasing at all. Some areas in the United States and Canada
where milfoil growth has increased have seen that growth peak,
and then decline. Seattle METRO's surveys of aquatic plants
in the King County area show evidence that milfoil growth has
stabilized. We therefore do not understand the urgency with
which the Army Corps seems to be pursuing milfoil control.

In addition, the DEIS does little or nothing to delineate
the causes of milfoil growth in northwest waters. Without this
infotiia31on, any control (treatment) progra.rm is likely to be
cosmetic in nature, necessitating perennial retreatments be-
cause the factors favoring milfoil growth have not been changed.

The discussion of 2,4-D as a control method is completly
lacking in information with which to evaluate its costs and
benefits. The DEIS fails to adequately outline 2,4-D's pre-
dicted efficacy over the long term. Since the proposed treat-

"not blind opposition to progress, but opposition to blind progress"
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R. Rawson 9/5/'79 page 2

ment areas are lintited, why wouldn't recolonization from ad-
jacent areas result in rapid regrowth? If so, how often would
the areas require retreatment? Largely absent from the DEIS
are references to studies on the toxicity and carcinogenicity
of 2,4-D to waterfowl, fish, and other aquatic organisms. Nor
does the DEIS deal adequately with the hazards of drift of
2,4-D, and other herbicides, in the aquatic environment. How
are wetlands, aad other ecologically sensitive areas in or ad-
jacent to the treatment areas to be protected from toxic ef-
fects? We are concerned that the use of 2,4-D and other herb-
icides as proposed in the DEIS may present an unnecessary and
unacceptable risk to the health of local aquatic ecosystems,
and thus we feel that it should not be utilized.

The benefits of harvesting milfoil with an aquatic mower
are not considered in great enough depth in the DEIS. Some
research suggests that harvesting poses much less risk to fish
and wildlife ir and around the treatment area. Habitat dis-
turbance is minimized, since the plant cover along the bottom
remains in place, and there is.no threat of toxic impacts on
adjacent areas as there is with herbicides. And, by removing
the nutrients in the plant material harvested, the need for
perennial retreatments may be reduced, along with the costs.

There is little information presented in the DEIS with
which to make decisions on other treatment alternatives, such
as bottom-covering with Aquascreen. Biological treatment is
dismissed shortly as either Lifeasible or a subject for future
research. We feel these options must be explored more fully
before final treatment decisions are made.

Because of the varying individual character of the aquat-
ic ecosystems in the proposed treatment areas, the need for
site-specific analysis is paramount to any consideration df
milfoil "management". Some areas may contain spawning grounds
for bass, or rearing grounds for migrating salmon; some may
be importent habitat areas for waterfowl; still others may
have water currents that make chemical treatments extremely
hazardous due to possible drift effects. Little distinction
is made in the DEIS between lake habitat and river habitat.
The DEIS is totally deficient in site-specific analysis of
this kind.

The cost/benefit analysis hardly deserves the name, it
is sc lacking in substance. We are told that more data is
contained in the Design Memorandum, but this document was not
available to the public for review during this comment period.
How are citizens and elected officials to make competent
choices when the information they need on which to base
those choices is not available? The handling of a review
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R. Rawson 9/5/'79 page 3

process in this fashion seems to us to be not in keeping with
either th, letter or intent of the Clean Water Act, and its
public participation requirements.

The DEIS expresses concern that if milfoil is not con-
trolled now, it will "infest" ever greater areas of freshwa-
ter in Washington state. As stated above, we question whether
milfoil growth is expanding. Moreover, we do not understand
how treating very limited areas along private docks and ma-
rinas, leaving the vrast majority of the milfoil acreage un-

treated is going to stop the growth you project? If these
treatments are not intended to stop that growth, what is the
purpose of this "management program"?

Finally, we do not see how the Army Corps can justify
the rapidity \with which this process has been moving forward,
and indeed the writing of this DEIS at all now, when Seattle
METRO has not yet completed their two-year research project
on milfoil biology and control. The knowledge METRO is pro-
ducing will likely be invaluable to any statewide look at the
milfoil question. It seems to us at least premature, and per-
haps rash for the Army Corps to be proposing milfoil control
before METRO's study is completed. We must reiterate that we
need to know the cause of milfoil growth in the Northwest be-
fore we try to lim-rt-that growth; and METRO's study may pro-
vide sime useful insights into that question.

We thank you for the opportunity to review this DEIS,
and await your response to these comments.

Sincerely,

Tom Eckman, Chairman
Cascade Chapter
Sierra Club

CC: Bob Burd, U.S. Environmental Protection Agency
John Lampe, Seattle METRO
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4TA STATE OF
WASHINGTON DEPARTMENT OF GAME(iy Lt* Ray 600 North CaetoI Wav, 0,.11 OINmw WA %W 206/75&6700
Diow Lee Ray
Goaernor

September 11, 1979

Lt. Col. Maxey B. Carpenter, Jr.

II U.S. Army Corps of Engineers
il Seattle District

P. 0. Box C-3755
Seattle, Washington 98124

DRAFT ENVIRONMENTAL IMPACT STATEMENT:

Aquatic Plant Management Program

Colonel Carpenter:

We find that Department of Ecology did not accurately
summarize our comments on your document. In our response
dated August 23, 1979, we stated:

"We have concerns over the use of chemicals to
control milfoil. Because they are non-selective,
we recommend that endothall, casoron, diquat,
simazine, silvex, and fenac not be used. While2,4-D appears to be least damaging herbicide, we

are not confident that it would not impact fish
fry nor possibly present long-term impacts to
fish or wildlife production. In general, we would
recommend against its use in wetlands cind spawning
and rearing sites for salmonids and spiny-:tayed
fishes. For control of milfoil adjacent to sensi-
tive areas we would recommend only hand removal."

This is substantially different from the summary of our
statements provided by Department of Ecology.

It has been the usual policy for Department of Ecology to
send copies of our letters to the responsible federal
agency. This approach, we feel, helps avoid confusion in
communication between agencies.

iI
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Page 2
Septemb'er 11, 1979

We hope this letter clarifies our comments and allows

your agency to produce an accurate document.

Sincerely,

THE DEPARTMENT OF GAME

Environmental Affairs

Habitat Management Division

BZ:mjf

cc: Regional Manager
Agencies

Enclosure

E1
E-128



Il-. (,•.
\\iI N'ITON DEPARTMENT OF (;AME

SIN I h i I I I %A 460-1 20 11;

August 23, 1979

Maxey B. Carpenter, Jr.
Lt. Colonel, Corps of Engineers
Acting District Engineer
Seattle District, Corps of Engineers
P.O. Box C-3755
Seattle, Washington 98124

DRAFT ENVIRONMENTAL IMPACT STATEMENT:

Aquatic Plant Management Program -

State of Washington (Lake Washington,
King County, and Lake Osoyoos and
Okanogan River in Okanogan County)

Colonel Carpenter:

Your document was reviewed by our staff as requested; our
comments follow.

We concur that Eurasian watermilfoil can create problems.
However, we recommend that control be directed to areas
of heavy boating and swimming use. In your discussion of
marsh areas (page 41) you state, "Care must be taken in the
selection of control methods to insure that the fish and
wildlife values of sensitive sites are protected". Unless
the milfoil is detrimental to fish resources in these areas,
would it be necessary to attempt to control it in these sen-
sitive sites?

We have concerns over the use of chemicals to control milfoil.
Because they are non-selective, we recommend that endothall,
casoron, diquat, simazine, silvex, and fenac not be used.
While 2,4-D appears to be least damaging herbicide, we are not
confident that it would not impact fish fry nor possibly pre-
sent long-term impacts to fish or wildlife p::oduction. In
general, we would recommend against its use in wetlands and
spawning and rearing sites for salmonids and spiny-rayed fishes.
For control of milfoil adjacent to sensitive areas we would
recommend only hand removal. We have included information we
have on spiny-ray habitat in Lake Washington.

We are also concerned with the impact of large amount of dis-
solved oxygen being "taken out of the water by the biological
decomposition of dead milfoil". This can be critical since
the preferred time for chemical treatment is summer, a time
when dissolved oxygen is reduced as a result of elevated
water temperature.
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August 23, 1979

We concur with your statement on page 67: "Biological
control may be the most economical and the least dis-
ruptive method to deal with milfoil. However, we are
concerned with the long-term impacts of the importation
of exotic species. It is illegal to import or have
possession of the white amur in Washington State
(WAC 232-12-670 of RCW 77.04). For biologic control,

we would recommend using native species of insects or
planting native aquatic vegetation such as water lilies
or other macrophytes that may resist milfoil infestation.Additional research should be performed to identify the t

best biologic control to use (page 62).

Have marinas, bulkheads, and breakwaters encouraged the
growth of milfoil by restricting flushing? Could hydraulic
improvements to allow greater flushing help control growth
in these heavily used areas?
Is there any possibility that milfoil control could actually

encourage infestation by maintaining conditions that allow
for explosive growth and eliminating natural limiting factors?
If all vegetation is removed from an area would this allow
recolonization of the milfoil?
On page 11 you state, "One of the main problems with harvest-
ing milfoil is upland disposal. Transport and handling are

expensive and many attempts have been made to find a use for
the harvested milfoil to partially defray the cost." Would
it bn possible to allow gardeners to pick up composted mil-
foil? Milfoil could serve as a source of potassium. It may
not be necessary to transport but it could be given to gar-
donors who would haul it away.

is there any correlation between milfoil and encephalitis
outbreaks? It seems unlikely that milfoil would increase
mosquito-borne diseases (page 58).
Additional comments follow on Lake Washington and the

Okanogan River system.

Lake Washington is important for wildlife production espe-
cially in the ten remaining wetland areas. Lake Washington
also provides waterfowl feeding and resting area during fail
migration (page 41).

Okanogan River and Lake Osoyoos are both important for fish
1nd wildlife production as well as a source of irrigation
water (page 44). Does this system hold potential for serious
milfoil infestation? It would seem that hydraulic factors
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August 23, 1979

involved in the river and reservoir would prevent massive

milfoil growth. Stream flow, fluctuating water levels
and low reservoir productivity should limit milfoil.
Would you explain what type of barrier would be constructed
in Okanogan River to prevent the spread of milfoil (page 30)?
Would it interfere with fish migration?

While different control methods would be appropriate in

different cases, extreme care should be taken to insure that
impacts to fish and wildlife are minimal. Milfoil control
measures would require Hydraulics Project Approval from the
Departments of Fisheries and Game.
Thank you for sending your document. We hope you find our

comments helpful.

Sincerely,

THE DEPARTMENT OF GAME

Bob Zeigle, plied Ecologist

Environmental Affairs
Habitat Management Division

BZ:mjf

cc: Regional Manager
Agencies

Attachment
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WASHINGTON ENVIRONMENTAL COUNCIL

13 Sept 1979

Air bual To: U.S. Army Corms of Engineers, Seattle District
Alinei Rosirrers;

Wall tn~C~tn Re: Comments on Draft EIS on Aquatic Plant Management i
=818 = ocillyPro gram

Chuki Mou inct ofGron SClubs

Ciuios t~or ieanprvene o Dear Sirs:

ClieVa OE nw=runtaC ouricii This letter is written in response to the Corps of
C*JrlceW I d$ WWaaUlMW"o Engineers' draft impact statement "Aquatic Plant Management

Envrometa Edcaio Frun Pogam.'Wewish our conmments to be included in the final

lzawmoumn eA0o4AmneCluah Washington Environmental Council recognizes that the
Kl~l RiverO~ CosrainGru qai plant, Eurasian Milfoil, has become a nuisance to

Council of . wae sports in Washington state in recent years. However,
Concl ofTrut nfd we have never seen any firm indication that it represents
Lwr Colurmbia Bauin Audubon Socit asaety hazard to responsible swimmers and boaters. In

Soun Secionligh ofthis, we are increasingly concerned over teptn
Clluw orsl application of toxic chemicals in our lakes and water-

"N.Vlo,' was forthe removal of an aquatic plant which, by the Corps'
Wert Casceet Auetdeubongor~O/(0) 2-48 h pt

Nomcoscad C = "-1 wnadmission, has benefits to wildlife (page 7) and lake
Norh nierityGade Culbnurintlevel reduction (page 50). This is priual

Northas letruewhen the Corps' entire economic justification for the
of Trout Unlimited project is recreational (page 28).

P1rnpi. Perk~siocukies
Olyrrý Peninsula Audubon Society TeEIS's information on toxicity of the proposed
Piacifck Audubon Sovnlacity i chemicals, particularly 2,4-D, is inadequate. While the
Ousn A"irGarden Club exact impact of 2,4-D on humans and wildlife is still debated,
SaveValuabl Enwonn there is a growing body of evidence which suggests it is both

Seaf Osoetycarcinogenic and teratogenic. We direct your attention
Seattle Garden Club

Inc. snecifically to a 1979 study done by Alvin Reuber ac the
Sierra Club -ColumbialGroup National Cancer Institute. The EIS itself states (piage A-2)
Skagit Alpine Club
Skagit Enwronmental Cvunal that long-term impacts of low concentrations of 2,4-D are
Skagilonians Concerned About
NuclagivrPleants not known. The implication on page 59 that these chemicals

Snoulnuismdahntolate are safe in the amounts .ised for aquatic plant control should
Fedraio of1;Garden Clubso

Southwest Wasnington Environmmnrtal be removed from the final ixwnact statement. Both the
Teauttdtarteen otrshl ee o txcceias
SooeMountaineers, lnc. National Academy of Sciences and the Surgeon General have

Tacomna Mountaineers
TahornsaAudubon Society Any amount should be considered dangerous. ChemicalsThe Mountaineers

Th ul n should not be considered innocent until t'roven guilty. Given
TraluazrstnAtoComte the uncertainities surrounding the safety of the provosed
Vanonuver Audubon Soiety chemicals the Corn~s should show extreme hesitation in sanc-
Waahington Kayak Cl
Washington Roadside Council
Washinlon State Environmeontal

5 Healt Association
Willap= Hillis Audubon Society,
'Ilkim Valley Audubon Society
Zero Population Grovi" - Seattle7

DEDICATED TO THlE PROMOTION OF CITIZEN, LEGISLATIVE
*1 AND ADMINISTRATIVE ACTION TOWARD PROVIDING A B3ETTER ENVIRONMENT

E-132



tioning their release into public waters when alternate methods are pos-
sible.

The Corps' EIS projects the 'potential' spread of milfoil in
Washington state (page 11) and suggests iu the public brochure that this
spread would impact not only recreation but irrigation and electric
generation. The WEC would like to caution the Corps to emphasize in the
final EIS that both the spread of the plant and its adverse impacts are
only possibilities. They have not yet and may never occur. No mention is
made in the EIS of the natural growth and decline cycles of milfoil.
While Chesapeake Bay is mentioned (page 2) as an area of serious milfoil
manifestation in the 1960's, no mention is made of the fact that the Bay
is presently experiencing a natural die-back of the plant. This natural

reduction in growth is also occuring in the Wisconsin Lake region and
does not appear to be attributable to the mechanical controls used in
that area. The causes of these declines are little known; but the pat-
tern of explosive growth followed by declining abundance seems typical.
Consideration and study of these natural growth cycles should be made
before commitment to a potentially environmentally damaging controlLIprogram is undertaken.

'Where control is deemed necessary, the WEC supports the Corps'
proposed use of mechanical controls. The techniques have been used with
great success in the lakes and waterways of Ontario, British Columbia,
Wisconsin, New York, and California. Mechanical harvesters can be used

4 - without significantly impacting fish and wildlife populations and may
actually be useful in creating conditions beneficial to wildlife. Ac-
cording to the EIS, the mechanical harvest control methods' negative
environmental/sociological impacts.

In light of the obvious benefits of harvesting, the WEC is con-
cerned that the emphasis of the draft EI5 appears to be on chemical
control. Information on harvesting is scattered throughout the document
with no mention in an appendix of the facts and figures on performance
that are available from the existing harvesting programa in this country
and Canada. The bibliography suggests that much less attention was given
to chemical controes.

The Corps' emphasis on the problems of harvested milfoil disposal is
unjustified. Given the preponderence of home and truck gardening in the
Seattle area and the cooperation of local environmental and agricultural
organizations in coordinating disposal/composting efforts, this so-called
'problem' could actually become a side benefit.

The View Ridge Community PeaPatch is already involved in composting
the milfoil harvested by METRO earlier this year. The coordinators of
the project, Emily Mandelbsum and Jim and Viki Bruvold, are enthusiastic
about expanding their facilities to a larger scale.

No information is given comparing costs of mechanical and chemical
control. Are we to assume, therefore, that the costs are similar? The
EIS states on page 60 that "mnny property owners .... feel that chemical
control is the most effective and and the least expensive available."
Is this feeling justified? The Corps' EIS indicates harvesting is as
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effective as chemical control. It might well be more effective when the
necessity of refraining from chemical control during optimum spray times
because of salmon spawning season is considered. Estimates from other
parts of the country on harvesting run from $62 to $600 per acre. Even
the wide variation in costs according to individual lake conditions,
mechanical harvesting still appears cost competitive when compared to the
$300 per acre rough estimate for chemical control given at the Department
of Ecology's public hearings in April of 1979. As was mentioned by
James Carsner of Aquatic Control, mechanical harvesting will become incres-
singly attractive as the costs of petrochemically derived herbicides
continue to spiral uoward. Harvesting costs muct be clearly defined and
comoared to equally clearly defined costs of chemical control in the
final EIS.

Another alternate technique which is given inadequate attention in
the Corps' EIS is bottom screening. It is deemed an improbable control
because of its high per acre cost. However, this technique can be very
effective in small areas around moorages and swimming beaches where complete
control is desirable. James Caroner pointed out at the public hearings
that the high cost figure in the draft and public brochure is deceptive.
Screening would be done in areas much smaller than an acre. He estimated
the cost for a private home owner would be $700 to $800 (and screens can
be used year after year). With the rental programs which are available
that cost could be reduced further. High initial costs would be offset
by long service life.

We were surpised that both the Corps in its DEIS and its local
sponsor the DOE should mention possible illegal use of chemicals by
private property owners as a rationale for instigating a chemical
control program. Personal abuse of the law is the worst possible jus-

* tificatioa for governmental sanction of any program or method of
treatment. Vigilante dumping of chemicals is not a question of civil
disobedience. It is simply breaking the law. In the future, both
the Corpo and the DOE should take the strongest possible%stance
against this practice.

One of the items of concern to the Corps is the impact of the
program on community cohesion (page 60). We object to the implication
that any aquatic plant control program "is sure to cause increased
friction" between environmentalists and property owners. Must we infer
from this statement that no environmentally sound control program is
possible? It is clear even from the preliminary report of the Corps
that an environmentally sound/economically feasible program is pos-
sible. A mechanical harvest program coupled with screening in shallowbeach and dock areas would provide an effective solution not only to

the aesthetictrecreational needs of the lakeside property owners but
to aesthetic/environmental needs of conservationists and the community
at large. This ontion must be given adequate attention in the final
EIS.

We appreciate this opportunity to comment on the draft impact
statement.

Kathleen Beamer
Eitecutive Director
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September 13, 1979
Grant County Chapter, W.E.C.
1165 Yakima Street
Ephrata, WA 98823

WASHINGTON ENVIRONMENTAL COUNCIL.
107 South Main Street / Seattle, Washington 98104 / (206) 623-1483

Army Corps of Engineers, Seattle District
P.O., Box C-3755

Seattle, WA 98124
AAUW -- Lee Weslgo nn
AAUW -- Waslnýo SfillD~
Air Quality Coalition-Sirs/M amsAlpie RoamersSr/ aa s

.!!hwjo. The Grant County Chapter of the Washington Environ-
m.,kHI .. Society mental Council respectfully submits the following comments

Blued=non Socielty AryCrsoEnierSateDtic
Cascade Wl•-lcub concerning the draft Environmental Impact Statement forChuckenut District of GarenCu be

cZWW f Beter Gthe Aquatic Plant Management Program for the State of
Ctizen for the Improvement of Washington,
Nursing Homes

Cob'on Against Oil Pollution
Valas v-roun.a , First, a non-chemical approach to the problem of
Lwi..r.e milfoil infestation would be preferred. The herbicide

Environmental-EducateonFon.'n 2,4-D seems to have adverse health effects, the full rangeof Washingo

E n.,•.C, I of which are not yet delineated. The level of 2,4-DFloating Homs sscition

, sa.. application proposed by the Corps is too great relative
Hood ECnouriail Apinmen Council, .cn AlpineClubto our knowledge of the effects of this chemical onIZaak Wakton League ofzAmerica

Kettle Airon G humans and wildlife.Kfa* Audubo Scit
i SmasalmoC While mechanical harvesting of the milfoil also hasLormwst Ste~heed and Salmon
Council of Trout Unrft. problems, we do believe the Corps should thoroughlyLake Sticirney Garde Club

=81Cru9e.it Ioe.nS analyze the different types of devices and methodsMarinTechnoloey a lyecp,
Puetl S available to harvest milfoil. For example, mentionMe.c Islan Environmenetal Council

Mont.k. Community Club should be made of the Maggs milfoilLcutting machineNorual Daet Association

0 I' ortbeing developed in Richmond, British Columbia, and already
Northlascades c successfully tested in Lake Okanogan in July of this year.
North Central Washi=to Audbonx Society

North University Garden Club This plow cleared 600 square yards of dense mi~foi!
N t Fly ap0len
Notwst. e= Cocil including root nodules, in a one-hour test run. Accord-Northwest Steethead Salmon Council

of Trout Unlimited ing to Mel Maxnuk of the British Columbia Water Investi-
Oak Harbor Garden Club
OkaaCtzensAainstToxcSprays gation Branch in Vernon, inspection near the end ofOlmi Park Asso'•ciates

Poenacinsl AudbonCou August showed the area plowed by the machine had remainedPacific County EnvironmetlConi l
Pikchuck Audubon So•iety clear of growth. Reference: Wenatchee World, Aug. 27t 1979.

ofoec gthex± Peeieselc's Futurene ugQueenAnne Garden Club We would also like a more detailed cost-benefitRecreational Equip lent, Inc.
Save A VauaeorZronm., t  analysis presented in the final EIS. We would particularly
Save Cypress Island Committee pL
Seattle Audubon S.-.)ity want to point out that a cost not identified in yourSeattle Garden ClubSeatteRecying,,Ic. analysis would include the money spent to prevent chemicalSierra Club -- Cascade Chapterprv n
SierraClub-Coluinbia, applications in Lake Washington. If the cost to a private
Sliait Alpine Club

agitrnonmnContalmCouncl landowner for spraying is an identified benefit of theNucleadre Pnts program, then it should follow that the costs incurredSkagit River League p o r m
SFederatin ot Garden Cll, by public non-profit community organizations to prevent
Sxwao•n v•on herbicide application would have to be identified as a
SpkaunaeS. cost of your program.
Seaf. itot Lastly, the Grant County Chapter of the W.E.C. would

Tahoma Audubon SocietyCo n yfThebMountaineers like to know where Grant County waters, including BillyThe PtarminsThe Town WFo, nlc Clapp Lake, Banks Lake, and the Evergreen Reservoir,
Thuton Action 0 Cmmnc ee
Trailblazers stand in your program, in recognition of their inclusion
Vanooul ar Audubnn Society

WashingtonFly F!UwC in the draft EIS as infested areas.
WJ•lsington Kayak Club
Washington Roadside Council
Washinton State Environmental S e r

HelhAssociation
Willapa Hills Audubon SocietyYaklr,•a Valley Atdubon Socioty Je
Zero Population Growth - Seattie :2."""Cl-a ra~n ounty W.EeC.

DEDICATED TO THE PROMOTION OF CITIZEN, LEGISLATIVE

AND ADMINISTRATIVE ACTION TOWARD PROVIDING A BETTER ENVIRONMENT
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Mr. & Mrs. William R. Favro
829 E. Lake Sammamish Shorelane S. E.

Issaquah, Washington 98027

September 14, 1979

Department of the Army
Seattle District Corps of Engineers

P. 0. Box C-3755
Seattle, Washington 98124

Attn: Robert Rawson

Gentlemen:

I have just received the Draft Environmental Impact Statement
entitled "Aquatic Plant Management Program - State of Washington"
which you have mailed to me.

I would like to put on notice that my Wife and I and also
my neighbors get water out of Lake Sammamish for domestic water
supply and we are very concerned about the possibility of the
use of herbicides in Lake Sammamish and their affect on our
water supply and our health.

We therefore are very strongly opposed to the use of any
herbicides in Lake Sammamish.

Ve trul

illiam R. Favro
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, FRIENDS OF THE EARTH

P September 14, 1979

Cal. Leon K. Moraski
District Engineer) Seattle District
U.S. Army Corps of Engineers
P.O. Box C-3755

Seattle, WA 98124

Dear Col. Moraski:

The following constitutes the comments of Friends of the Earth on the draft
environmental impact statement (EIS) for the Corps of Engineers proposed Aquatic

~ 1 Plant Management Program for Washington state.

The environmental impact statement is intended to hel,) public officials make
decisions that are based on a understanding of environmental consequence. but
this EIS cannot fulfill this purpose because it fails to adequately describe
the environment of the areas to be affected by the proposed program.

The Columbia River environment is not even discussed in the draft EIS yet five
reaches of the Columbia are part of the Eurasian watermilfoil prevention program
and according to the Aquatic Plant Management Program Public Brochure, August
1979 (but not the draft EIS) eradication of Eurasian watermilfoil colonies inI

L the Columbia River Reservoirs will be attempted using applications of 2,4-D,
the suction dredge, rotovation, or hand pulling. 40 CFR 1502.15 states that
the EIS shall succinctly describe the environment of the areas to be affected

j by the alternatives under consideration. The Corps of Engineers has not done
this with respect to the Columbia River and, in fact, only one sentence appears
in the draft EIS which indicates that five reaches if the Columbia are indeed
part of the prevention program (Page 30, Sec. 1.06.4). Considering the import-
ance Of die Columbia River to the Pacific Northwest the environment of the
Columbia should be examined and the impact of the proposed prevention program
as it affects the Columbia should be discussed.

In addition to the omission of a discussion of the Columbia River, Sec. 2
71 suffers from a lack of site specific information. This is critical because

the actual treatment methods to be used at each specific site (and the sub-
sequent environmental impact) have not yet been determined and according to
the draft EIS onsite environmental conditions will be a factor in determining
which treatment methods are to be used. The information presented in Sec. 2

4 is of such a general nature that the decision on which treatment method to use
at a specific site cannot be made based on an understanding of the environmental2
consequences. In order to make an informed decision about which treatment
method to use at a specific site it is necessary to know if the area is an
ecologically important marsh, if the area is subject to herbicide drift, if
the site is an important salmon area, if the area has any irrigation water
intakes, if the site is an important wildlife area, if the area is subject

K to periods of low dissolved oxygen concentrations, etc. The draft EIS should
have, but failed to identify the critical onsite environmental conditions, the

Northwest office 45 12 University Way NE Seattle, Washington 98105 (206) 633-1661
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Col. Moraski
September 14, 1979
Page 2

knowledge of which is necessary for proper decisionmaking.

Several important statements are made in the draft EIS for which no basis
of support is given. 40 CFR 1502.24 states that agencies shall make explicit
reference to the scientific and other sources relied upon for conclusions in
the EIS. On page 56, Sec. 4.06.5.1 the Corps of Engineers concludes that
no fish kills, due to the toxicity of 2,4-D, would be expected at the concen-
trations used to control Eurasian watermilfoil. The data listed in Appendix
A of the draft EIS representing the acute toxicity of 2,4-D to fish does not
include important species which are indigenous to Washington and therefore
cannot be used to support the conclusion. It is generally recognized that
the toxicity of 2,4-D to salmonids has not been adequately tested and the data
presented in Appendiz A confirms this. Claims made that fish avoid areas treated
with 2,4-D and that the impact to aquatic organisms would be minimized by timing
the herbicide applications are unsubstantiated and we question the effectiveness
of herbicide application timing because of the overlap of salmon migrations,
the persistence of 2,4-D and the susceptibility of 2,4-D to drift. It should
be noted that the Aqua-Kleen label states that fish and other aquatic organisms
may be killed at application rates recommended on the label. Aqua-Kleen is a
granular herbicide product containing 2,4-D BEE.

The Corps of Engineers states on page A-2 of the draft EIS that many scientific

studies of the chronic health effects of 2,4-D have been done but the results
have thus far been inconclusive. According to Dr. Ruth Shearer, who has con-
ducted a comprehensive search of the world-wide literature relating to the
effects on the public health of using 2,4-D, endothall, diquat and dichlobenil,
only three laboratory studies of the carcinogenicity of 2,4-r or its derivatives
appear in the scientific literature and none of these tests meet mode-.'n environ-
mental toxicology standards. On page 59, Sec. 4.08.2 the Corps of Engineers
concludes that there has never been any indication that 2,4-D, in concentrations
used for aquatic plant control, would cause public health problems. Both the
Seattle Water Department and King County have recently examined the public
health aspects of 2,4-D use and each arrived at quite different conclusions.
They determined that:

1. With existing information there is still a reasonable doubt as to some
possible long range health ramifications;

2. The effects of long term human exposure have not been conclusively
established;

3. The alleged risks of using 2,4-D are sufficiently serious to preclude
its use.

The Seattle Water Department and King County have established moratoriums on
the use of 2,4-D in areas under their jurisdiction. Both of these agencies
examined the toxicological data and determined that 2,4-D has not been proven
safe and therefore should not be used. The Corps of Engineers examined the
toxicological data and determined that 2,4-D has not been proven hazardous and
therefore should be considered for use, We are very disturbed by the Corps of
Engineers' attitude toward potential health hazards and feel that the decision

E
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Col. Moraski
September 14, 1979
Page 3

to use herbicides was not made in the public's best interest. If there was a
clear and overwhelming benefit associated with herbicide use then the Corps'
position might be justified. However, the use of herbicides to control
Eurasian watermilfoil will result merely in "chemical mowing" at a cost not
significantly below that of mechanical harvesting. 2,4-D is currently on the
EPA's pre-RPAR (Rebuttable Presumption Against Registration) list and if
placed in RPI.R status 2,4-D will, for the first time, receive a thorough
review. Until this occurs we feel that 2,4-D should not be used if acceptable
alternatives exist. We urge the Corps of Engineers to reconsider its support
for the herbicides 2,4-D, endothall) diquat and dichlobenil.

No information is presented in the draft EIS which would explain how the costs
and benefits of the Aquatic Plant Management Program were determined (pages
28-29, Sec. 1.05.4 and page 30) Sec. 1.06.4). Instead we are referred to the
State Design Memorandum which has not yet been released to the public.
40 CFR 1502.21 states that no material may be incorporated by reference into
the EIS unless it is reasonably available for inspection by potentially inter-
ested persons within the time required for comment. The Benefit/Cost analysis
for the Aquatic Plant Management Program deserves public review and coumment
but this was not possible because of the lack of information presented in the
draft EIS. A detailed discussion of the methodology and derivation of the
benefits and costs should have been included as an appendix to the draft EIS.
Since thi~s was not done we request that a formal public comment period beI established for the Design Memorandum.

The relationship between the local sponsors, the Department of Ecology (DOE)
and the Corps of Engineers is not clear to us particularly since we have
learned that there are as of yet no local sponsors for the 1980 program. The
Corps of Engineers has stated on several occasions that local sponsors would
submit treatment proposals to DOE for inclusion into a state program and this
program would then be submitted to the Corps of Engineers for approval (page
15, Sec. 1.05). Since the Corps has a 1980 proposal it is apparent that part
of the program has been conducted in a manner contrary to that described by
the Corps of Engineers. What are the responsibilities and obligations of the
local spori6ors, DOE, and the Corps of Engineers? Who assumes liability for the
program? Who makes the de~cision about which treatment method to use in a
specific area? What criteria will be used to determine which treatment methods
will be used in each specific area?

40 CFR 1502.17 requires that the names and qualifications of the principle
authors of the EIS be listed.

Thank you for you consideration of these comments.

Sincerely,

Michael McPhail
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United States Department of the Interior
OFFICE OF THE SECRETARY

PACIFIC NORTHWEST REGION

500 N.E. Multnomah Street, Suite 1692, Portland, Oregon 97232

F September 17, 1979

ER-79/696

Colonel John A. Poteat
District Engireer

Seattle District, Corps of Engineers
P. 0. Box C-3755
Seattle, Washington 98124

W Dear Colonel Poteat:

We have reviewed your draft environmental impact statement concerning
the Aquatic Plant Management Program for the State of Washington and
have the following comments for your use in preparing the final ver-
sion of this document.

General Comments

We have reviewed the subject draft and find it to be well written and
comprehensive in its coverage of the subject. It appears that the
selection of a treatment program for selected high use areas (Section
6.02.1.2) coupled with a prevention program (Section 6.02.2) is the
best choice from the alternative scopes of treatment (Section 6.02).
As pointed out in Section 6.02.1.1, eradication of the Washington
State watermilfoil infestation is neither practical nor attainable.
However, containment of spread to uninfested waters should be prose-
cuted at the highest levels possible under the two approaches. The
potential for economic end environmental losses to Washington State
and the Pacific Northwest from spread of this exotic plant are im-
mense. The following general information is provided as an explana-
tion to the Corps of Engineers of the Bureau of Reclamation's activi-
ties in response to the appearance of the watermilfoil problem.

The Bureau has been operating a surveillance and survey program since
1977. They have also developed posters which warn the public of the

hazard of transporting fragments of the weed on recreation equipment.
These signs have been maintained during the 1978 and 1979 at boat
ramps and recreation areas on all water bodies having infestations.
The public information efforts have also included distribution of
pamphlets describing the weed and the hazard from it, and slide talks
to civic groups and clubs. The Bureau of Reclamation will also under-
take an environmental assessment of the impacts of proposed treatment
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activities prior to initiating a program. The Bureau recognizes that
eradication of its infestations is not attainable. However, through
integration of various control measures, it is hoped that impacts on
high-use recreation areas can be prevented and containment of spread
to other water bodies can be achieved. Water level fluctions to dry
and freeze established populations will be used within limitations

imposed by other uses of the reservoirs. There are early indications
that this effect is responsible for elimination of some infestationsduring the 1978-79 winter season. Plans are being made for a drawdown

of Banks Lake during the 1980-81 winter season. Herbicidal treatments
to supplement control from drawdown will be used as registrations per-
micting use in irrigation water become available. The Bureau is pre-
paring an application to Lhe Environmental Protection Agency for anexperimental use permit for two formulations of 2,4-D. Data obtained
from the experimental work will be used to apply for a water toleranceapplicable to irrigation water reservoirs and registrations for use of

the pesticides in such sites. The Tennessee Valley Authority already
has such special registrations for use of 2,4-D in their reservoirs.
However, the EPA has ruled that these labelings are not applicable to
western waters. Where adopted, mechanical and contact herbicide prac-
tices may be used in critical areas. Consideration has been given to
use of fragment barrier screens in wasteways which do not dry up in
winter and thereby harbor perennial stands. Information to date indi-
cates the weed will not be a problem in the Columbia Basin Project
distribution system. The canals and laterals are dewatered for about
five months of the year which exposes an established milfoil crown to
drying and freezing. Secondly, the irrigation districts, which oper-
ate the system, must carry on a comprehensive herbicidal treatment
program for control of many other species of aquatic weeds, and the
milfoil must be adversely affected by these treatments also.

There are at least two other kinds of sites in which heavy milfoil
infestations will have adverse effects. Constructed drains which
carry surface wastewater and flows from buried pipe drains in farm-
land must be kept clear of obstructing vegetation. Otherwise, there
is not sufficient capacity in them and the heightened water surfaces
may prevent proper functioning of the tile drains. Lands which have
been developed and drained at substantial costs may be lost from pro-
duction. Eurasian watermilfoil may successfully over-winter in drains
that have constant flows.

Should watermilfoil spread to many of the small impoundments on the
Columbia Basin Project, it could have adverse effects on recreational
and fishery uses. Also, where irrigation pumping plants are located
on such perennial water bodies the vegetation debris produced from
heavy stands could impact operation and maintenance of the facilities.
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The statement should also include information on typical ground water
conditions relative to the interrelationship of the ground and surface
water regime so that the potential for ground water recharge from
treatment areas can be evaluated.

Specific Comments

Section 1.03.1. This section gives the distribution of Eurasian water-
milfoil in Washington State and cites Figures 2 and 3. Figure 3, the
map of Central Washington, contains some inaccuracies in its depiction
of the Bureau of Reclamation's Columbia Basin Project main irrigation
channels. The Project is preparing a map showing the correct location
of waterways and infestations. It will be sent directly to the Corps

of Engineers, Seattle. In addition, two small infestation sites in the
Project area are not shown; these will be added. The following informs-

festal-ion is desired in the statement. At the present time Eurasian water-
milfoil has been identified at seven separate sites on the Columbia Basin
Project. The largest of these in in Banks Lake. The others are: Billy
Clapp Lake, Winchester Wasteway, Stan Coffin Lake, Evergreen Reservoir,
Scooteney Wasteway, and Scooteney Reservoir. Of these latter six sites,
only Stan Coffin Lake and Evergreen Reservoir have well established in-
festations. The others have been limited to minor or transient infests-
tions by winter season water level drawdowns which have had adverse ef-
fects on the plants. For example, even though a few watermilfoil plants
were found in Billy Clapp Lake and Scooteney Reservoir in 1978, none were
found during examinations in June and August 1979. The Columbia Basin
Project has operated a survey program since 1977 to maintain surveillance
of known infestations and examine Project waterways, ponds, and reservoirs
for new infestations. Acreage estimates for each site can be furnished if
desired.

There is a possibility for misunderstanding of the applicability of the
control program to the infestations on the Columbia Basin Project. As
stated above, Section 1.03.1 mentions that there are infestations in
eastern Washington. The reader is referred to Figure 3 which is the
map of Central Washington. The Bureau's infestations are flagged on it.

* Section 1.05. This section discusses the proposed Bureau of Reclamation's
treatment areas for 1980. Though there is no discussion of plans for the
Columbia Basin following the specific plans for each area in western
Washington, we believe the casual reader may assume thaL: the program
will also be applied to the Reclamation infestations. It is not until
Section 3.01, Federal Projects, page 46, that it is stated the program
is not applicable to water areas of projects of the Corps of Engineers
or other Federal agencies. Later, in Section 6.02.1, within Alternative

Scopes of Treatment, page 68, item (4) also states that the subject
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Management Program cannot be applied to the infestations under juris-
diction of the Bureau of Reclamation. In order to avoid any misinter-
pretation, we believe this distinction should be explained earlier in
the statement. Section 1.05, Proposed Control Program, should be
amended to explain clearly that the Columbia Basin Project infestations
are excluded and will be handled by the Bureau of Reclamation within
its operation and maintenance responsibilities. We attach a copy of a
newspaper article from Wenatchee World dated July 24, 1979, which il-
lustrates this point. The third paragraph states that "the Corps of
Engineers also is proposing to attack colonies of the water plant at
five spots in the Columbia Basin:..."

Sections 1.04.5. 1.06.1. 1.06.2. 2.03.7. and 4.04.5.1. These sectionr

address the suitability and efficacy of the use of 2,4-D for control
of watermilfoil, recommendations that it be used for spot treatment in
Lake Osoyoos and the Okanogan River, and the necessity that p:ecautions
be taken to prevent contamination of water used for irrigation. The
Oroville-Tonasket Irrigation District, which is contractually ,...ociated
with the Bureau of Reclamation, has two pump intakes from Lake oaoyoos
and six from the Okanogan River.

The Bureau of Reclamation recommends that no 2,4-D treatments be made
within one-half mile of the irrigation water intakes on Lake Osoyoos to
minimize any potential for contamination by 2,4-D residues. A water
sampling and analysis program should be instituted in connection with
any treatments made in order to obtain information on the levels of
residues and their persistence and fate. When adequate data has been
accumulated to show that probable levels from operational treatments
are within acceptable tolerances the distance restriction could be re-
duced or dropped.

The Bureau of Reclamation further recommends that no 2,4-D treatments
be made in the Okanogan River until data from the residue work in Lake
Osoyoos is available and sufficient study is made of the river to pre-
dict probable levels and behavior of residues.

Section 1.07.2. Discussion of chemical control does not include any
provision for removal of treated aquatic vegetation decomposing in the
water. Some treatment areas could have a greater persistence time for
detectable levels of herbicides than those reports for some closed-
water systems (59 days) and sediments (37 to 161 days) following treat-
ment (app. A, p. A-2). Removal of decomposing vegetation, especially
from treatment areas which also may be subject to herbicide drift,
should be considered.

Please let us know if we can be of further assistance.

Sincerely yours,

Charles S, Polityka

Attachment Regional Environmental Officer
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Federal agency ..plan&attack onNCWmz ol
sy DAVE REA River downstream of known colonie in Brit-
w...BW• ,WW ilab Columbia to stop their spread.

A federal program of cutters,' chemlemal uraslan milfoil, unlike the native milfofl
and catcb.creens has been outlined in a draft species, grows wildly, fouling beaches and
emironmental Impact statement Uc plan to interfering with swimming, fishing and boat-

- combat Eurasian milfoll next year in the 1 . The report said It also may reduce
I, Okanogan River and Osoyoos Lake, and In_ hatat for mature fishand create health

Grant County. . hasards by Increasing mosquito breeding
INulic comments are being Aeeptd area. Without a control effort, the report

through August 31 on the draft, copies which -ays, mlloil would spread eventuall, t the
Sare available for inspect•lo ii Okanaa Coaumbla River and Infest all Its reservoirs.
County at the Okanogan, Omak and 0 Is Ile program, to come under a federal.

pbic libraries. * h
The .S.Arm Cop. f Eniners ~ia 15 state funding combination, his an estimated

The U.S. Army Corps of Engieers dlo Is oto$1,00frEsenW hi ,Ti

proposing to attack colonies of the water c of $192,000 for Eastern Washint. The

plant at five spots in the Columbia sis , or has calculated annual eo'miene..
Blnks Lake and the Billie Clapp, Evergrea, ts of $334,000 In recreation, land values and

"• Crese~t Bay and Scottenay reservolr. the like..
"Primary weapons In the fight would be tbe 'LUake Washington, U"io and Sammamish.

herbicide 2.4-D and mechanical harvesters. In the Seattle area also would be treated.
Thbe report points out that both methods That end of the program has an estimated 4

miqht also destroy animals and other plants. cost of up to 1277,000 and first-year ecmomIc
While the report Indicates the berbiclde 1,4-D - benfits Of 0, "Oto b== i Pubjjj meolngs am beingl pt€lannedtanpreents little or no ,dang• er m= .t'' the"...:" "
calls for "extensive" public 'notlelcatls draft before completion of a fnl environ.
before use of the chemical to prevent public mental Impact statement In September. Siw

S. exposure. As for the cutting program. It 55lay l1e copies of the draft can be obtained by
the harvested rilloll ry pose disposal pr . writing Robert Rawson,' environmental coor-

low. dinator, Seattle District Corps of Engineers,
Also proposed are use of a suction dredge, P.O. Box C-37M4, Seattle, M124. Written corn-

hand pulling aud rotovating the bottom of the ments on the document can be addressed to
lakes and river to bring up the plants. A the corps' Seattle district englneer at that
barrier structure is planned in the Okanogan address.
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605 6. 31st Ave.,
Yakims, Washington 98902
Sept. 15, 1979

Lt. Colonel Maxey B.OCarpenter Jr.,

ZSeattle District Corps of E qyineers

Seattle, Washington

Dear Sir:

This past week we received a copy of the draft Environmental

Impact Statement for Aquatic plant Management. An enclosed letter
indiic-ted that you desired comment by Auguýzt 31, 1979. Since it

arrived so recently, it was manifestly impossible to meet this

deadline.
The Yakima County Audubon Society with a membership of 235A

persons would strongly recommend that you defer the use of chemicals

Ssuch as 2,4-D or its derivatives in the proposed millf(il control

program. We believe that the possible longran--e effects of such
chemical applications, particul:•rly to the state's water resources,

could prove to be a cody and even dangerous mistake.
We do urge that a comprehensive program of mechpnicil controls

be given a thorough test before other methods of control are consi'ered.
Respectfully yours

Conservation Chm,. Yakima County
Audubon Society
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King County, State of WashingtonO John D. Spelman, County Executive
Deparinient of Budget and Progismt Development
Mary Glen McCaffree, Director

Budge Division
Room 400, King County Courthouse
518 Third Avenue
Seattle, Washington 98104

John M. Rose, Manager
(206) 344-7370

September 20, 1979

Lt. Colonel Maxey B. Carpenter
Department of Amny
Seattle District,-Corps of EngineersI
P.O. Box %0-3755
Seattle, WA 98124

Dear Colonel Carpenter:

Thank you for the opportunity to review the draft environmental impact

encouraged by the proposed program and hope that it can be a catalyst

for implementation of an effective areawide aquatic plant management
program.

The Seattle District is to be commended for the flexibility it has shown
in allowing local sponsors to choose from alternative control techniques.
We feel that this feature of the program's design reflects a sensitive
recognition of local needs and concerns. It is also hoped that the Corps
will recognize that local governments need to have some flexibility in
designing that portion of the control program which will comprise the

local match. For example, we believe that plant control undertaken at
public expense on public beaches and in non-navigable waters should be
considered as eligible activities for purposes of providing local match.
Such a program may be the only manner in which this problem can be addressed
in a comprehensive and equitable way in either navigable or non-navigable
waters.

The public Brochure of the Aquatic Plan Management Program, published in
August, states on page 15, that the non-Federal sponsor must agree to hold
and save the United States free from claims that may occur from control
operations. Although such a "hold harmiless" clause may be couTnonly included
in grant agreements prepared by the federal government, it should be
recognized that the use of herbicides as a control operation produces a
particular problem. The conditions and restrictions concerning the herbicide
label are Federal-requirements and the license for herbicide application and
control are State responsibilities. It therefore appears unfair to ask or

require the local government sponsor to assume liability for actions and

their implications which are clearly beyond their control. It is hoped that
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special consideration will be given to this concern so that herbicides
aren't eliminated as a potential control technique solely because of a
legal technicality.

Portions of the technical discussion on herbicides appears to need
expanding and clarification particularly with respect to Section 4.06.5.2
on page 57. The statement that Endothall, Casoran and Diquot toxicity
to fish is dependent upon chemical formulation and the species of fishis not questioned. However, the statement that "No fish kills due totoxicity of the chemical should result from concentrations used to treat

milfoil," is misleading. Elsewhere the statement is made that "Dimethy-
laniine salt of endothall is not recommended for use against Milfoil in
Washington because of its high toxicity of fish." (Page 65, Section 6.01.6)
In addition, fish kill can result from concomitant stress and oxygen deple-
tion in areas that have been treated with herbicides.

Appendix A, Table 1 lists acute toxicity values and references for a number
of species tested. However, there is a noticable paucity of local species.
Similar information concerning carcinogenicity, teratogenicity, mutagenicity
and developmental toxicity effects of the subject herbicides were not included.

Section 3.03.1, Page 46, recognizes that structural methods of aquatic weed
control may require Substantial Development Permits as defined by the
Shoreline Management Act of 1971. The application of herbicide for weed
control also imposes restrictions upon public use of treated areas. Therefore,King County and other jurisdictions require substantial development permitsfor herbicide application.

We look forward to e more thorough review of the program upon receipt of the
Design Memorandum which we hope will help us better understand the cost-benefit
analysis, criteria for selecting control methodologies and areas of application,
and the constraints on local sponsorship. In addition, further review will
result from management analysis conducted through the Union Bay Milfoil
Demonstration Project, in which King County is participating.

Again, thank you for the opportunity to review the draft statement and we
look forward to a continuing working relationship with the Seattle District
on this important program.

Sincerely,

(2Mary Ell M Ch re a n
Envi unameal Impact Comm'e e

MEM/pt
cc: Bob Matsuda, METRO

Lynn Kay, City of Seattle
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FRIENDS OF THE EARTH

25 October 1979

r Walter L. Farrar, P.E.
Chief, Regional Planning
Seattle District
U.S. Army Corps of Engineers

P.O. Box C-3755
Seattle, Washington 98124

Dear Mr. Farrar:

~- I Your letter of 17 October 1979 made available to us a document identified as
"a draft copy of the aquatic plant management program design memorandum for the
State of Washington." The document carries an October 1979 date and your letter
indicates that it was prepared after the public hearings of early September 1979.
Your letter also invites further commuents on the draft environmental impact state-

ment (EIS) for the same program, if they can be provided by 26 October 1979.

This letter constitutes our further comments. These cor.~ients are, of necessity,
very brief and cannot be considered to be more than partially representative of

some of our major concerns about the process to date, the draft EIS, and the de-
~ -1sign memorandum. We note that the design memorandum is approximately one inch

thick. Regardless of content, it is inappropriate to provide citizens with a
document of such bulk and then allow them only slightly more than one week to

A: review it and submit comments about it in relation to another docur~ent. In this
~.1 case, since the material involves a project with somewhat complex ramifications
A and appears to be part of the foundation for statements made in the draft EIS,

we feel that what has occurred may very well be a fatal flaw in the normal. public
review process for a draft EIS.

Comment number 21 in G.M. Zemansky's letter of 10 August 1979 (commenting as a
private citizen on the draft EIS) noted that the "benefit/cost analysis" presented

* in the draft EIS was in fact an unsupported assertion rather than an analysis.
According to the draft EIS the methodology and derivation (i.e., the entire rech-
nical rationale) for the benefits and costs was "included in the Design Memorandum'
obviously, it was not in the draft EIS even though such information was critical
to detert:ination of the basis for and the validity of the limited information in
the draft EIS. In response to Mr. Zemansky's freedom of infotmation request, James
F. Walsh (District Counsel for your office) sent an "(un)staffed" and "(un)approved"
version of the design memorandum with an August 1979 date on the cover. Mr.
Walsh's letter of 29 August 1979 was the cover letter and the notation on the
document itself was made on 31 August 1979. That document was sent to Alaska and,
due to mail delays, was not received until October 1979. We note that there are
significant differences between the August and October 1979 versions of the design
memorandum (precisely what all the differences are we cannot say since we have had
insufficient time for review) and that neither document was made available to the
general public during the announced public comment period for the draft EIS. As

Northwest office 45 12 University Way NE Seattle, Washington 98 105 (206) 633-1661
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L ~far as we know, Mr. Zemanaky was the only citizen who managed to obtain a copyi
of the August 1979 design memorandum and in his case the document was obtained
after the close of the draft EIS public comment period (i.e., in October 1979)
and only as a result of a freedom of information request. This despite the fact
that other citizens and agencies recognized the critical importance of the design
memorandum with regard to the draft EIS, had requested copies of it, and had been

promised copies of it. For example:

1. As stated in Rodney G. Proctor's comments on the draft EIS for the
Municipality of Metropolitan Seattle (Metro) of 3 August 1979-

"The DEIS frequently refers the reader to the Design Memorandum
for more detailed and specific data or explanations concerning
major elements of the proposed control program and its impacts.
The Design Memorandum is not included with the DEIS and it is our
understanding from discussions with COE staff that it will not be
available for public review prior to the end of the public review
period on the Draft EIS. However, review of the Design Memorandum
is necessary to more clearly understand such elements of the pro-
gram as the basis-for the cost/benefit analysis, the process propos'ed
for selection of control methodologies, the criteria proposed for
selection of control areas and the proposed system for prioritiza-
tion and funding of site-specific control programs in subsequent

years."

2. As stated in I-m Eckman's comments on the draft EIS for the Cascade

Chapter of the Sierra Club of 5 September 1979 -

"The cost/benefit analysis hardly deserves the name, it is so
lacking in substance. We are told that more data is contained in
the Design Memorandum, but this document was not available to the
public for review during this comment period. How are citizens
and elected officials to make competent choices when the information
they need on which to base those choices is not available?''

3. As~ noted by Wilma Anderson in her comments on the draft EIS for the
Seattle Audubon Society of 13 September 1979 -

"We were promised a copy of the Design Memorandum; however, at
this writing it has not been received."

F 14. In his comments on the draft EIS of 14 September 1979 for the North-
west office of Friends of the Earth, Michael McPhail notes the importance of
the design memorandum, its unavailability to the public, the necessity of law
that it be available to the public, and requests "that a formal public comment
period be established for the Design Memorandum."

We do not consider that the present situation is responsive to that request. We

would like to know precisely what was the distribution and the time frame ofLiidistribution of both the August and the October 1979 versions of the design memo-
randum to members of the public and involved government agencies.
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The following comments are keyed to specific trea. of the October 1979 design
memorandum (comments relevant to these areas may already have been pointed out
in past submittals whether or not mention is made of them herein):

1. Page 1-5 - Waterways Experiment Station (WES) large scale operations
management test (LSOMT). As a result of our request to Colonel Moraski on 12
October 1979 you sent us a "working draft" of the LSOMT "test plan" which was

received on 17 October 1979. Although we have not had sufficient time to re-
view that document in depth yet, we note that the purpose of that three year
"study" which commenced this summer is "to evaluate the concept of prevention
as an operational technique for managing problem aquatic macrophytes in the
Seattle District." It is further stated in that document that the WES has:

"discovered that not enough is known about aquatic macrophyte
establishment and spread to design an operational prevention plan,
nor are sufficient data available to confidently determine the
magnitude of the potential Eurasian watermilfoil problems in the
naviagable waters of the State of Washington."

In view of the above statement, it seems inappropriate for your agency to even
consider a "prevention" program at this time let alone include such a program
under the coverage of a draft EIS for near-term implementation. This problem
is highlighted by other deficiencies in the draft EIS regarding the "preven-
tion" program in the Columbia River drainage. Mr. McPhail's letter for the
Northwest Office of Friends of the Earth on 6 September discusses this situation.

2. Page 1-5 - Metro. Mention is made of Metro'n "demonstration project".
Absolutely no mention is made of how the information generated during that study
(most of which is still not available even in draft form) will be utilized to
influence the "control" program. Mention of this aspect of the situation was made
in several places in Mr. Zemansky's comments of 10 August 1979. Since Metro is
the likely "local sponsor" of any such "control" program in the Seattle area, as
the appropriate governmental agency, this failure in coordination is difficult
to understand. Your agency has known for at least the last year and one-half
that Metro's "demonstration project" would not yield final results and a decision
until December 1979; however, your process is taking place in advance of that
time.

3. Page 2-1 through 2-2 - Existing conditions and potential for milfoil
growth. Although various figures are given for estimated milfoil occurrence in
various bodies of water and potential acreage that might support milfoil growth,
no indication is given of the fluctuations that have occurred in recent years
(i.e., both increases and decreases in extent of plant coverage with no indica-
tion that milfoil might increase to the level indicated on page 2-2) and the
basis for the potential areas given on page 2-2 is highly suspect. For one thing,
the factors which were explicitly listed do not include wave action effects and
other factors that are known to influence milfoil distribution. It is likely that
a much smaller area would define the real potential maximum and since milfoil growth
dynamics are so imperfectly known that milfoil coverage may even be declining in
Seattle area waters. For example, the 250 acres indicated in the design
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memorandum for milfoil growth in Lake Sau,?amish in 1978 is a decrease of 125 acres
(fully 50 percent of the remaining growth) from 1977 conditions (Goodpasture, J.M.,
et al., 1978, "Distribution and Community Composition of Aquatic Macrophytes in
Selected Waters of King County", Metro, Seattle, p. 71). The design memorandum
neglects to put the situation into the perspective of reality by mentioning such
facts which are in the same reference relied upon for other information that is
mentioned. The unsubstantiated claims with regard to potential for milfoil growth
in the Columbia River basin are also suspect.

3. Page 4-14 - Proposed plan for Seward, Madrona, Pritchard, and Lake

Sammamish beaches. In the case of the city of Seattle beaches no information has
been presented to indicate that milfoil in fact grows at any of them or, if it
does, how much of a problem it might be. Similarly, with regard to Lake Sammamish,
the available information would not indicate that the small amount of milfoil in
the vicinity of the beaches and boat ramp is a problem (further discussion of
this point is presented in Mr. Zemansky's letter of 10 August 1979 with regard to
pages 16-28 of the draft EIS, comment number 20). Furthermore, the city of
Seattle has already acted to utilize bottom screening techniques for any aquatic
plant problems (such as water lillies) that might exist at its beaches. Although

the relevant portions of the Metro demonstration project have not yet been pub-
lished it is known that bottom screening was highly satisfactory at those beaches
during 1979, their first year of use (Personal communications with Dr. M. Perkins,
University of Washington, Principal Investigator for the Metro sponsored study,

-1October 1979).

4. Pages 4-20 through 4-22 - Chemical control impact assessment. The
presentation is facile and totally inadequate. No documentation to support
various claims is given. Problems such as toxicity to salmonids are downplayed
with qualifications that attempts will be made to "avoid high-use areas during
spawning, rearing, and migration." Besides problems in the identification of
such areas (limited by the rather imprecise state-of-the-art of the biological
sciences), such areas were not identified in the draft EIS or the design memo-
randum (only general reference is made to such areas and the presence of salmonids
in various areas proposed for treatment in the U.S. Fish and Wildlife Service

* letter of 2 July 1979 under George L. Capp's name and appended to the design memo-
randum), there is the question of drift, which is also not dealt with in those
documents. Furthermore, various important aspects of toxicity such as inter-
ference with smoltification are not discussed. The absence of information is
defended with the statement on page 4-22 that "Chronic toxicity should not be a
problem". Data to positively support that statement are simply not presented
(a general failing of both the draft EIS and the design memorandum).

5. Appendix A - "Detailed cost estimates". First of all, the inforuation
on costs presented is totally unsupported. What is the basis of the numbers
given? No references are listed, although it appears that enough of the assumptions
are explicitly stated to determine how the calculation was made once numbers were
picked. What is the basis for stating that harvester rental amounts to $480 per
acre? Total harvesting costs in other parts of the country and Canada have been
far less than that amount which assumes two cuttings and a per acre cost of $240
per cut. Similarly, disposal costs are unsubstantiated. Local administration,
Washington Department of Ecology (DOE), and Corps management costs total $310 per
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acre, or about double the high cost in eastern Canada when contracted out to a
profit making firm... just for administration here? In the case of chemical
treatment, there is an unexplained and significant variation in local administra-
tion and DOE costs. Local admininstration costs which were stated to be $40 per
acre for mechanical harvesting are $20 per acre for all of the chemical methods
while DOE costs of supervision vary from $155 to $205 per acre ($155 for the
purported "low cost" 2,4-D granular BEE formulation) for the various chemical
methods as compared to $190 for mechanical harvesting. Why? Does it really
cost less for local administration and DOE supervision of a 2,4-D BEE program
than a mechanical harvesting program? Corps management costs seem to stay the

same in all cases. Furthermore, we are skeptical of the actual cobts cited for
2,4-D BEE application per acre and in view of the fact that chemical treatment
efficiency (as demonstrated in Lake Washington this summer) may be so low as to
require two treatments it would probably be appropriate to specify that two
treatments are necessary in defining costs. There is as much a possibility that
only one harvesting and two chemical treatments might be required to accomplish
the job as the other way around which you have assumed. On that basis, using
your numbers with the assumption that two treatments are necessary and that:
program administration costs at least equal those with harvesting an estimate of
$660 per acre is obtained for 2,4-D BEE, your "low cost" method. With regard
to fiberglass bottom screening, we also question the basis of your numbers. In
particular, why is the cost of DOE supervision so high ($840 per acre) and why
wasn't the fact taken intto consideration that the bottom Screens may last ten to
fifteen years and that therefore their costs must be amortized over that time

ane to arrive at a comparitive annual cost? Using the low end of that scale
and crudely dividing the total by it and adjusting the DOE supervision and local
administration costs to those of mechanical harvesting a per acre cost of $1,300
per acre is calculated (the low end estimate yields a high end cost estimate that
might actually be substantially lower). Although the Corps' proposed monitoring
and evaluation program is not discussed and therefore cannot ne evaluated, it is
reasonable that it is much higher for chemical methods than for non-chemical methods,
and it may even be more lopsided than is shown given the Corps' bias. Accepting
the Corps' figures of $33,000 and $3,000 respectively chargeable to chemical and
non-chemical methods the per acre cost for each in this 100 acre program is $330
r"--' $30~ 'sing the Corps' "1low"t and "high" cost assumptions (i.e., 2,4-D BEE
--vir I'- _ces as opposed to mechanical harvesting of 90 acres and bottom screen-
ing ot 10 acres and using the Corps, evidently high mechanical harvesting figure
and our adjusted chemical figure) the comparison is as follows:

Mecb-2nical Harvesting/Bottom Screening - $96,100
Chei' 1 (2,4-D BEE) - $99,000

Excess Cost of Chemical Over Non-Chemical - $ 2,900

In other words, it may very well be that a well run program of mechanical harvest-
ing and bottom screening would result in substantial savings of public monies in
comparison to the lowest cost herbicide alternative.

6. Appendix B - "Detailed benefit analysis". As already stated, the infor-
mation to determine city of Seattle beach impacts and therefore benefits doesn't
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appear to exist. In any case, it would appsar to be immaterial unless the Corps

is proposing to pay the city for the bottom screens which it has already pur-
chased and successfully used. Similarly for Lake Saumamish State Park, whatever
problem there is at that location doesn't appear to be related to milfoil at this
time. Therefore, the very large benefits which are estimated to be the result
of control program action at Lake Samnmish State Park (about 82 percent of total
control program estimated benefits) and the city of Seattle beaches (an additional
6 percent) are essentially non-existent. Further comments are hardly necessary
with regard to the meaning of th.at. It is noted that there has been a substantial
change in benefit esti nation since the August 1979 draft of the design memorandum
At that time a figure of 100 percent reduction was used in the event of no control
program. In the October 1979 version, a figure of 50 percent reduction was used.
Therefore, the estimated benefits vary accordingly for those situations. Accepting
the Corps' figures for the other beaches as given in the design memorandum yie~lds
benefits attributable to the control program at them of $70,308. Having insufficient
time to further evaluate that situation we will proceed. In the desigr -memorandumI benefits from a control program for areas which are not public beaches Are given
in terms of purported "willingness to pay". Who would pay for what? Insufficient
information is given in the design memorandum or the draft EIS to determine pre-
cisely what the benefits are and equally importantly from a public policy stand-
point how they would be distributed. Benefits for the prevention program are
equally suspect. Benefits are claimed for the Columbia River basin almost all

~ 'I the way to the Pacific Ocean. Previous comments herein with regard to the LSOHT
and the likely potential distribution of milfoil are relevant. 4

In summary with regard to benefits and costs, the information in the design memo-
randum and the draft EIS is inaccurate, misleading, and insufficient with which
to complete the calculation of a usable benefit-to-cost ratio. With the availableI
information and given the time constraints we have been working under, it would appear
that the costs of the lowest cost chemical method are more than the costs of a
reasonable mechanical harvesting-bottom screening alternative and that the benefits

Amay or may not be greater than the costs but if they are greater it is not by very
much (for a control program). The presentation of both benefits and costs in the
design memorandum and the draft EIS for a "prevention" program appears to be more
in the realm of fantasy than anything else and, in our opinion, is unusable.
Furthermore, in any chemical control program any possible recreational benefits
would have to be adjusted downward to reflect loss of recreational opportunity

to safety restrictions against use and entry.I.Due to time limitations we are forced to cut short our comments at this point, with- I
* out having completely reviewed the design memorandum of October 1979. However,

two other brief comments are appropriate at this time:

1. Colonel Moraski's letter of 12 October 1979 fails to provide answers
to the questions asked by Mr. McPhail in his presentation of 4 September 1979
at the public hearing in Seattle. The responses politely side-stepped the
questions or~provided information which we feel is insufficient to address the
problems raised by the questions; and

2. Via our freedom of information request of 26 September 1979 we obtained
copies of several very pertinent doci'ments from the Corps. One of these is the
memorandum of 29 August 1979 of David Chawes and Judith Petersen and the attached
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enclosures regarding public health risks (primarily carcinogenicity and terato-
genicity of 2,4-D is discussed) and monitoring/public notification/employee
safety requirements. Quoting from those documents:

"Many of the statements (in the draft EIS) conceL.ned with the terato-
genicity and carcinogenicty of 2,4-D are inaccurate, incomplete, and/or
inadequately referenced."

"It is the opinion of the industrial hygienists for the Seattle Dis-
trict and the North Pacific Division that the U.S. Army Corps of Engineers
should not be a proponent of the use of 2,4-D as a means of aquatic plant
control in waters used by the public for recreational and agricultural
purposes."

"Strong evidence exists that 2,4-D causes birth Aefects in animals and
there is accumulating evidence that it also causes cancer. The EIS does
not adequately address the possibility of adverse public health effects
resulting from the application of 2,4-D to public-use waters."

As noted in a Seattle Post-Intelligencer editorial on 15 October 1979, it isobvious that the Corps has been a proponent of 2,4-D use for some time. TheCorps has made no secret of that and everyone is aware of it. The question is
why? Particularly in the face of solid and growing scientific evidence and
empirical correlations that 2,4-D poses a serious public health risk and that
there are economically viable alternatives. If the Corps doesn't take the re-
co-mendations of its own Safety Office industrial hygienists on what authority
does it rely for decision making evaluation with regard to public health risks?

Furthermore, the Safety Office industrial hygienists have also raised important
questions with regard to monitoring, public notification, and employee safety.
Besides the fact that it is a label violation to put toxic chemicals like 2,4-D
into the water supply (i.e., water used for irrigation and domestic purposes)
that the lakes involved are, what about the health of those persons effected and
the protection of the aquatic environment? There is no indication in either
the draft EIS or the design memorandum that the Corps is willing to take steps
to even identify lake water users like Mr. and Mrs. Favro let alone measures to
protect their health and comply with the minimum legal requirements relating to
such situations.

We would appreciate your timely response to the substantive points of these
coments. We would also appreciate your providing us with copies of all comments
on this matter submitted by the U.S. Fish and Wildlife Service, Washington De-
partment of Fisheries, Washington Department of Game, King County, Metro (subse-
quent to August 1979), and the city of Seattle (with the exception of any that
appear in the design memorandum of October 1979).

Sincerely yours,

G.M. Zemanskydzý and Michael McPhail
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Municipality of Metropolitan Seattle

Evd*Wt kk. • &U Secd Av., SeAtkVWAuhz 9M_

October 25, 1979

Mr. Walter L. Farrar, P.E.
Chief, Regional Planning
Department of the Army
Seattle District
Corps of Engineers
P. 0. Box C-3755
Seattle, Washington 98124

Dear Mr. Farrar:

Thank you for the opportunity to review the Seattle District,
U. S. Army Corps of Engineers (COE) draft Design Memorandum
(DM), which we received on October 17, 1979. We are particularly
pleased with the provision for control program monitoring and
evaluation which, as we understand it, will be the mutual respon-
sibility of the COE and Washington State Department of Ecology
(DOE).

Our previous comments on the COE Draft Environmental Impact
Statement (DEIS; July, 1979) were contained in the August 3,
1979, letter to Lt. Colonel Maxby B. Carpenter and were in
particular reference to the necessity of review of the Design
Memorandum. Accordingly, our subsequent comments address the
particular elements of the proposed Aquatic Plant Management
Program outlined in the August 3 letter.

Cost Analysis

Based upon the information contained in the Design Memorandum,
a number of questions still exist concerning the Cost/Benefit
analyses.

In regard to the Union Bay Research Demonstration Project, the
costs associated with mechanical harvesting and the use of
"Aquascreen" have not yet been finalized. However, the project
staff will continue to work with COE personnel as that informa-
tion becomes available. It is presently anticipated that Metro's
cost data will be available in November, 1979.

S1959-1979 Our Twentieth Year
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k. According to the information contained in Appendix A, costs for
each treatment method are based upon the following: October,
1979, price levels, including contractor's cost; administrative
costs of local government; D02 supervision and COE management.
It is tempting to compare the per acre cost estimates, but this
is difficult to do for a number of reasons: front end cosv-s

have not been amortized, nor have annual costs been projectad
into the future; the local administration costs are probably
optimistic and too low; the DOE supervision costs, however,
seem unreasonably high for some control techniques; and the
monitoring and evaluation costs were not included.i

It is unclear why the per-acre costs of DOE supervision vary so
much for each treatment method given, especially since local
administration and COE management costs remain constant. We
are particularly interested in the basis used for the cost of
DOE supervision for the use of fiberglass bottom screen (i.e.,

i $840/acre).

In addition, the distinction between DOE Supervision/COE Manage-
ment and Program Evaluation and monitoring is unclear. Although
separate costs are given for each of these program elements, the
program aspects for each of these activities are not well defined.
The local sponsor(s) may want to be actively involved in the
design and performance of the work.

Since the benefit analysis is tied so closely to the selection
of control areas, we will raise our concerns about the analysis
in the following comments on the selection methodology.

Selection of Control Methodologies and Criteria
Proposed for Selection of Control Areas

It is unclear in the DM whether the COE intends to allow local
sponsoring agencies the flexibility to propose other areas in
selected water bodies for treatment in 1980. The benefit analysis
indicates that other areas could benefit from milfoil control
based on recreational usage. The COE DEIS contains the general
statement that "economic justification for the control program
is based on the prevention of recreation loss (swimming and beach
activity) for the public areas to be treated," (page 28) and
implies recreational benefits were the primary criteria for select-.

ing areas in Union Bay for control.

However, regarding the shoreline areas in Union Bay selected for
control, the DM states that "the selection of a 100-foot-wide
channel width is based on the objective of providing adequate
navigation access while minimizing environmental impacts."
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Since the shipping navigational channel does not require control,
it seems that the primary treatment area selection criteria for
union Bay is to promote recreational navigation and restore areas
to usage levels desired by the public. The present proposal for
union Bay would not fully restore recreational use of the area,
nor does it propose a channel all the way along the shoreline to
facilitate circumnavigation of the bay. We would appreciate a
better understanding of your specific criteria for identifying
only these 17 acres.

Metro staff understands through conversations with Con staff that
the COE will consider control methodologies other than those spec-

if ically recommended for each area. For example, in Union Bay
"Aguascreen" might be considered another fundable control method-
ology if certain criteria yet to be defined by the COE are met.
Metro staff will continue discussions with the COE to clarify this
issue.

Regarding the COE recommendations to use 2,4-D in Union Bay, it
is unclear whether 2,4-D was recommended over other control
chemicals based solely upon its selectivity to control milfoil.
If this was the reasoning, please note that according to pre-
liminary information received from the literature review conducted
as part of the Union Bay project, non-target plants can be des-
troyed by applications of 2,4-D if application rates for inilfoil
control are exceeded.

General Comments

In reference to Table 3-2, Alternative Treatment Methods, in the
DM, we offer the following information on harvesting and use of
Aquascreen based upon information obtained to date from our Union
Bay project.

Performance (Effectiveness)

One of the disadvantages given in Table 3-2 for harvesting was
that plant regrowth is stimulated. Initially, the process of
harvesting may stimulate growth; but over time, the process
eliminates plant nutrients from the water system and allows for
effective control.

with regard to Bottom Shading (e.g., Aquascreen), our date indicate
that it is 100 percent effective immediately upon application at
the beginning of the growing season. Difficulties in anchoring the
material may be minimized if placement occurs early in the season
prior to extensive macrophyte growth. Lifting of the screens by
gas bubbles has not proven to be a problem because the screens are
permeable.
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Recreation (Water/Non-Water Contact)

The disadvantage given in Table 3-2 for Bottom Shading is that
swimming and boating activities could be limited during the
treatment period. It should be noted that these activities
would be limited only during the installation period.

Navigation (Commercial)

Application of any of the chemicals listed would involve slow-
moving boats which "could interrupt or congest navigation routesduring treatment operations," approximately to the minimal levelcreated by harvesters. This should be so indicated in tho Table.

The literature reviews on the public health effects and aquatic
environment effects of herbicide use (2,4-D; endothall; diquat;
dichlobenil) should be finalized and published for review by
November, 1979. However, we have attached copies of the draft
reports prior to finalization in order to assist you. Further
information on the selectivity of Endothall can be obtained by
reviewing the report submitted by A-I Spray Services, Inc., on
their application of Aquathol K to selected areas of Lake Wash-
ington this past summer and DOE's data on the monitoring of the
application.

Prioritization and Funding of Site-Specific Control Programs

Neither the draft DM nor tne DEIS answer all the questions about
this new program, especially the management procedures. We recog-
nize that many of the details remain to be developed, but we have
these comments to add at this time.

The DEIS states that local sponsors will submit treatment proposals
to DOE for inclusion into the state program. DOE, in turn, would
submit the state proposal to the Corps of Engineers. The DM elab-
orates on DOE's role on pages 4 through 18.

Although we are considering a range of alternatives, one scenario
we are considering would have a single agency in the Seattle
metropolitan area perform much of this work and provide DOE with
an annual list of site-specific treatment proposals. That list
would be organized to reflect local priorities. DOE could then
submit this list to the Corps of Engineers for funding consider-
ations and the Corps program dollars could be allocated straight
down the list, until the funds were exhausted.

We also suggest that DOE coordinate its periodic projections of
milfoil growth with the local agencies as well as the Corps. Local
sponsors will also need to be ir-luded with the Corps as receivers
of the DOE results of the monitoring and evaluation program.

E-158

, I 4 . , , .. . .•. . ... . • :



Mr. Walter L. Farrar
October 25, 1979
Page Five

If you have any questions, please contact either Kris Holm (447-
6610) or Vicki Burkhard (447-6356). Suzanne Schweitzer (447-5883),
the Union Bay Demonstration Project Manager, will continue to work
with you, WDE, and the other local jurisdictions to get a program
under way this next milfoil season. We have attached a copy of
our revised schedule. We look forward to the receipt of your final
EIS for review and comment.

Sincerely,

Rodney G. Proctor, Manager

Environmental Planning Division

RGP:vbg

Attachments

cc: Union Bay Technical Review Committee
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UNION BAY DEMONSTRATION PROJECT102

DECISION-MAKING STRATEGY &TIME FRAMES

TASK TARGET DATE

Second cut with harvester early October

k~j e medical effects (done, need format)I.' *aquatic environment

Receive preliminary assessment of
alternative control techniques from
U of W consultant late October

Receive final assessment of alternative
control techniques from U of W consultant November

Submit analysis of alternatives to Water
Quality Committee with recommendations on
control technique, lead sponsor and financing

mechanism December 13

Submit analysis of alternatives to Metropolitan
Council with recommendations on control

techiqu, lead sponsor and financing
mechanism December 20

Water Quality Committee makes recommendation
to Council January 10

Metro Council makes decision January 17

Local agency accepts lead role
.1(in accordance with SEPA) February 1980

Lead agency -March 1980

e applies for Corps of Engineers
70% cost-sharing program

o starts any permit processes necessary
* may contract for or buy any equipment,

supplies, services that will be needed

Local agency ready to take action to control
milfoil April 1980
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A Washington Chapter of National Audubon Society

714 Joshua Green Eullding *Fourth Avenue and Pike Gt.. aleattls, Wash. 93101 * (206) 622-6696

October 26, 1979

Mrs Walter L. Farrar, P.E.
Sdeatloegionalgnameng

SateDistriCti, Corps.fIiisr
P.O. Box C-3755
Seattle, Washington 98124

Re: Design Mlmmcrandim Aanatic Plant Management, Progran.

Dear Wkltt

Oni October 18th the Army Corps of 2Winer Design Mftoran~m was hand delivered
to as with your letter of reimoast fbr further ccemýnts on the Draft hnvirainental
Mwaot Statement. These caimntle were requested by October 26th.

'There appear to be several changes from the DEIS to the IN; especially an cosit-
benefit analyIsa.

At oar meeting with youi, Col. Moraski, Bob Raweon and Ron Bush on October 12th,
meswere told that the EK was being revised amuiderably (fteefed vqp") over the 01
referred t* In the DuB. Nevertheless, we hav never soan the original (draft) M'.
It vas not available to ws &arig the DIMS commet time althoughi we requested It
verbafly at the public hearing and in our commet letter because points of the DUBS
were vitally dependent cc that IN.

Now the EM revision cases with a one week review time. The 01 revision is
virtually a revised draft of the DUIB - or at least a very vital part of Its
week Is a woefull~y inadamtate time for review,, and It is srel~y not in the spiritt
of NRA.

cCOAOTS AND QUESTIONB:

We believe that thb clues tion of milfoil/aquatic plant control should be based
an alternatives that have least ispact, an the omvirosient - Including the buan

enviromment. It ii ou assessment that the D1 concentrotes on justifying herbicide
us.; especiafll 2,94-D. In our opinion, the coot-benfift anialysis opitamses this
point. For exaples

-The bottoua line for 2.4-D dloes not include monitoring costs, costs of provid.
Ing alternate irrigation and/or" drinking water sources or the possibility of need
for second applications.

-The bottom screening cost includes the total price of the item as a first.,year
* cost. lihat is the second and subsequent year"' costs whesn these items are paid in

full? *ql aren' t these purchase costa amortined Over the e~otsd life of the scree?
The bottom line does not include the fact that the City of Seattle has L~alr mn#
chased screens for several beaches. This would reduce the cost figures in the
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-The mechanical harvesting bottom line does not include the potential for selling
the harvested plant. Noen doubling the 2,94-D lowest cost figure - which might be
realistic if 2 applications were required duo to adjusted application time for fish -

then the total is almost exactly equal to the figure shown for mechanical harvesting.

-'hat is the justification for the difference in administrative costs for chemicals
and other methods? My would the local administrative costs for mechanical harvesting
be exactly double the cost for any others?

-Is it realistic to have a $900/acre bottom screening contingency when mechanical
harvesting has $50/acre contingency and the herbicides vary from $35 (2,4-D) to $165/
acre? Nhat is the basis for these figures?

-If the Corps is the co-funding agency, the Department of Ecology is the umbrella
agency and the local agency does the administering, and if the monitoring and evalua-
tion figures are separate (A-4). then what explains that the local and Corps costs

remain the same for all methods while the Department of Ecology varies from $1%%/acre
(2,h-D) to $8I0/acre for bottom screening?

Although at our October 12th meeting we were told that the Corps has the Metro
Macrophyt studr indicating rise and fall of milfoil growth in different locations,
that knowledge is not reflected in the control proposal for Lake Sammamish.
Additionlye, we direct you to the Metro finding this year in the demonstration-
research project that there was not enough milfoil in lover Lake Saumamish to justify
harvesting, and that what was there was not in a location to impact recreation.

It In our understanding that Lake SatmAish is the sole source of drinking water

for some residents, and also that for many it is the main source of irrigation water.
How would an alternate source of drinking water be provided to these people? How
would a couzntt' be notified of herbicide applications to either drinking or irriga-
tion water supplies? Would the Corps apply 2,I-D (or an other herbicide) to a
drnking water source without providing an alternate supply of drinking water?

Regarding the monitoring and evaluation of herbicides applied - we continue to
have muestions on how, who, when and what would be monitored. And what would be
presented to the general public for aAsessment?

There is some confusion regarding the part of the Large Scale Operations Manage-
ment Test (LSMfl) in the state milfoil management program (1-5). If thb purpose and
scope of LSMOT is to obtain data to evaluate a concept, how can the local Corps be
proposing to put these conceptual methods into immediate use before said evaluation?

Although SAS commttee members have not seen the written LSC4T proposal, it is
rumored to include 2,4-D test plots in the Samnamish River. SAS wishes to go on record
by oalling for a FULL PUBLIC REVIEW PROCESS of am7 Corps proposal for herbicides in
aw Washington waters.

There simply is Inadenuate time for us to evaluate this Design Memorandnm;
especially to compare it to the DEIS, find the changes, re-evaluate them and comment
in depth. We would suggest that the entire Draft EIS be rewritten as one unit and
resubmitted for public comment.
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We request that both this letter and our letter of October 14th be considered
esnts to the existing DEIS.

Again we reiterate that SAS supports non--hemical Methods of aquatic plant
control. We cannot accept that this ppposal be based solely on an econami Justifica-
tion (regardless of iuat the costs soem to say).

We remind you of our concern about herbicide Impact on wildlife - an area not
addresed in the DK.

There is growing public concern about the over-use of horbicides8 and 2,#-D
is the mubject of mach current conversation on this topic. This is evidenced by
the in-house msorandnn from the Corpse own indus-trial hnenists cautioning against
the use of herbicides in the acpatic plant manag•ment program.

Also you may be aware of the very recent declaration of restrictions on the
use of 2,4-D in national forests and a policy to eqphpsise nonchemical methods of
forest management to be put into effect by the U.S. Departnent of Agriculture. It
is expected that these restrictions wil be extended to other goverrment agencies.

As is have discussed, and as the DI points out, there are &deauate non-chem:cal
methods of asuatic plant control available now.

We encourage the local Corps to conscientiously re-evaluate their proposed use
of herbicides and consciously take the lead in proposing a progran of aomatic plant
ecitrol *Lch emphasises non-chemical nethods.

Sincerely,

W52na Anderson, Chairperson
ad hoc Co•mittee on Pesticides
SEATTLE AVDUM SOCIETY

home adamssa 131018 Exeter Aveone HE
Seattle WA 98125
363 54

V Ik

ej
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CITIZENS AGAINST TOXIC HERBICIDES
27372A STREET

CLARKSTON, WASHINGTON 92,03

Departrzwt of the Army
Seattle Distriot, Corps of Engineers
.. 0. 'Box C-3755
Seattle, : ikshington 98124

Dear Gentlepersonst

Citizens Against Toxic Herbicides appreciates the opportunity to comment on

your "Eurasian l-atermilfoll" infoxmation pamphlet. Before beginning the body of

our ooimients, we wish to enter the following requests into the records

1. 14e would appreciate receiving five (5) copies of your draft environmental

statement, your rules for administrative reviews, your section of policy

manual biplementing Council for Environmental Quality guidlines for

preparation of environmental reports ani statements, the section of your

policy manual implementing the Freedom of Information Act (5 USC 5521

and the portion of your policy manual that describes rules for 'ilin:

doournents (the index to your filing system). '.e request thO above urndcr

the authority of the Freedom of Inforration Act (5 USC b52). S-rTce tilis

is a matter relating to public health, access to such information is

clea.-ly in the public interest, and we therefore request that you ex-

ercise your statutory authority under tho FOIA to forego any charges for

providing such information.

2. 7'4e request that you take no further actions regarding this matter without

keeping our organization fully informed (when possible, before acotion

takes plece).

3. Ie request that you drop any alternative includinw the use of 2, 4-1i-

ohlorophenoxeyaotic acid, its salts, esters, or amines, based on the

inforivtion contained herein inter alia.

43 CFI( 77 (Thursday, April 20, 1978 at 16807) contained a notice that the

Environmental Protection Agency had accepted 2, 4-D as a candidate for an in-

tonsive scientific review (RPAR) because risk criteria may possibly be not or
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'exceeded. The basis of the notice were tests indicating the 2, 4-D may exceed

risk or' or oncogenicity, teratogonicity, and effects on nontarget organisms.

The wisdom of one federal agency proceeding to use a substance when informed

by the ageony responsible for regulation of toxic substances that such use may

pose a hazard to human health or the environment seems to us as being of quest-

ionable wisdom. The possibility of claims under the Federal Torts Claims Act

following the use of 2, 4--D should be considered and entered into the Cost-

Benof it analyses.

We have include'd a copy of abstracted studies we have received under FOIA

from the Nationl.l Institute for Occupational Safety & Health. Studies included

indicate the followine:

1. 2, 4-D is gonadotrophic (lowers sperm counts) at concentrations of 100 ppb.

2. 2, 4-D is mutagenio at 10 ppb.

3. 2, 4-D lowers BOD .(available oxygen) in aquatic environments.

4. 2, 4-D's toxicity is synergistic with that of carbamate insecticides

(likely to be present in Eastern ,'ashington marine environmnents), in trout.

5. Principle loss of 2, 4-D from aquatic errirornents is due to volazilization,

not degradation.

6. A TVA study indioating that the use of 2, 4-D to eradicate milfoil was

not successful.

7. Low levels of 2, 4-D inhibits the predators of o. coli (Coliform bacteria)

in aquatic envirorunents.

We also include 4 series of documents indicating that sperm counts are falling

Samong the American male population at an alarming rate, and that up to 83 percent

of birth defects may originate with male sperm.

We would also like to call to your attention that the September 1970 edition of
the INorthwest Edition Potlat'.h� Times, reported an interview with Mr. Jack VY~rreu

of Dow Chemical U.S.A. in which he reported that 2, 4-D contains 2, 7'diohloro-

dibenzopara-dioxin. You should be aware that di-dioxin can convert to Totra-

dioxin (or TCDD) through simple chlorine substitution (such as might occur in

a municipal water system).
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To our knowlodge, 2, 4-1 has not been toeted for the presence of dibonso-turans

or unsubstituted dibento-dioxins. Unsubstituted dibento-dioxins can also convert

to TCDD, or any of the other dioxins through chlorine substitution or through

metabolic hydrolysis.

We were rather shocked that your alternatives do not include a program of

prevention through controlling nutrients in the affected area. Cleaning up

sewage outfalls, agricultural runoff of nitrates and nitritos, etc., would treat
4

the diseases All of your listed alternatives are merely symptomatic treatments

which would result in a waste of taxpayer dollars over the long haul.I
Surely the Corps of Engineers can do better than this.

We heartily recommend that your staff read The Other Face of 2, 4-D, A Citizen

Report issued by the South Okanagan Environmental Coalition, P.Oj Box 168,

Pentioton, B.C. V2A 6K3., $7900. You might even consider asking them for permission

to adopt that document as the statement on the 2, 4-D alternative, although

much new information has become available sinee the report was issued.

"You might also want to consider adopting a program of integrated pest manage-

ment similar to what the Agriculture and Interior Departments are insituting.

For an excellent set of model guidelines, see Forest Service Interim Directives

1-4, FSLI 2140.3.

'.'e also would like to call your attention to an article in the January, 1979,

edition of BioScience entitled "CAST-Industry Tie ILaises Credibility Concerns."

lWe feel strongly that the Council for Agricultural Science & Technology is not a

reliable source of information, having research their report and finding it shot

through rith false, inaccurate, and misleading statements. Wie would certainly

hope that you aoild not rely on this organization's reports, considering the source

of their funding.

We roquest thtt tne text of our response be printed in your final environmental,.. statemento as requircd by CEQ Guidelines.

,Again, we r.ppriciat3 the opportunity to conmment on your proposal. Should you
I -3-



desire any fuarther information, please tool free to oontaot us.

Sincerely yours,

Georgia Ee. logluud
Chairperson

GEHICAS

cos Gil Zemanski, "FOE Seattle

J
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