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 CONCLUSIONS:

Mobility ~ Leaching and Adsorption/Desorption

1. This study is scientifically valid.

2. Copper sulfate is strongly adsorbed onto three lake and pond sediments. Fol-
lowing 5 weekly applications of copper sulfate, totaling 4 mg copper, 1.5~5%

of the applied copper was detected in the water. Unextractable copper ranged
from 12.5 to 27% of the applied. :

3. This study does not fulfill EPA Data Requirements for Registering Pesticides
(1983) because the test substance was not characterized, the test substance
was not equilibrated with the sediment in a 0.01 M or N Ca ion solution,
neither soil/water relationship values (K4) nor Freundlich K values were
reported, and no pretreatment or control samples were submitted.



STUDY 1

MATERIALS AND METHODS:

Air-dried sediments (500 g) from Schaedel and Adelphia ponds, and moist
sediment (750 g, 456% moisture content) from Carnegie Lake, were added
to 1-gallon containers and treated with 5 weekly additions of copper
sulfate (copper sulfate pentahydrate, test substance uncharacterized,
source unspecified). A total of 4 mg of copper was applied in 2 1 of
distilled water. Sediment characteristics are presented in Table 1.

After 5 weeks the containers were drained, and the sediments were
air-dried. Copper content of the drained water was determined by
atomic absorption spectroscopy (AAS). To determine the water ex-
tractable copper content of the sediments, 50 g of the air-dried
sediments were extracted with distilled water, filtered (size not
specified), and the supernatant analyzed for copper by AAS. The
acid-soluble fraction of the sediment was determined by extracting
25 g of air-dried sediment with 1 N HC1, filtering the mixture, and
analyzing the copper content by AAS. Recovery values and detection
limits were not reported.

REPORTED RESULTS:

Copper was strongly bound to the three sediments (Table 2), with a
maximum of only 5% of the applied copper being found in solution.

DISCUSSION:

1. Complete sediment characteristics, including the percent sand, silt,
and clay, were not submitted. -

2.  The test substance was not characterized.

3. Recovery values and detection limits were not reported.
4, ’.Desorption tests were not performed.
5. - Neither Freundlich K and n values nor soil/water relationship -values

(Kq) were reported.

6. The test substance was not equilibrated with the sediment in a 0.01 N
or M Ca ion solution. '

7. Neither control nor pretreatment samples were submitted.



Table 1. Sediment characteristics.

STUDY 1

Organic matter

content CEC
Location pH (%) (meq/100 g)
Carnegie Lake 4.4 13.2 51.5
Schaedel Pond 6.9 - 2.2 6.8
Adelphia Pond 5.9 1.0

3.5




STUDY 1
-4~

Table 2. Distribution of copper in sediments and water following 5 weekly ap-
plications of copper sulfate, at 1, 1, 2, 2, and 2 ppm to sediment.

Sediment
Water
Extractable copper (mg/100 g)
Total Total
copper copper in Acid
_ added solution
Location (mg) (mg) Water Extraction 1 Extraction 2
Carnegie Lake 4.00 0.06 g.00 2.33 0.52
Schaedel Pond- 4.00 0.06 0.00 2.50 0.40
Adelphia Pond 4,00 0.20 - 0.00 2.90 0.40
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CONCLUSTONS:

Field Dissipation - Aquatic and Aquatic Impact Uses

1. This study is scientifically valid.

2. Copper sulfate, at 4 1b/acre-foot of water, dissipated from the flood waters
of two cranberry bogs in Massachusetts with half-lives of 1-6 days.

3. This study does not fulfill EPA Data Requirements for Registering Pesticides
(1983) because the test substances were not characterized, soil and water
were not characterized, complete field test data were not provided, copper
sulfate was not applied at the highest registered application rate, the
application method was not representative of actual use conditions, and
soil samples were not analyzed. -




STUDY 2

MATERIALS AND METHODS:

Copper sulfate (test substance uncharacterized, source unspecified), was
applied at 4 1b/acre-foot of water (~0.4 ppm copper) to two cranberry

bogs (2-acre treated size) located in Massachusetts in the spring of 1969.
One site (Bog 1) was flooded with water (not described) taken from a
nearby pond; the other site (Bog 2) received river water (not described).
The bogs remained flooded during the experiment. The water depth in the
bogs ranged from 4 to 13 inches. Copper sulfate was applied by adding it
to a burlap bag and dragging the bag through the bog water.

Surface and subsurface water samples were taken pretreatment, and at 1,
3, 6, 8, 10, and 28 days posttreatment. Samples were filtered (Whatman
No. 44), mixed with bathocuproine (used to form an orange-colored bisphen-
anthroline chelate with cuprous ions), acidified with HC1 to pH ~4.5,
and extracted with chloroform. The organic phase, following separation,

~ was then filtered through glass wool into an absorption cell and analyzed
for copper colorimetrically. Recovery of copper from flood water samples

fortified with 0.3 ppm Cu was 94 * 0.3%. Detection limits were not
reported.

REPORTED RESULTS:

Copper concentrations declined with half-l1ives of 1-3 days and 3-6 days
from the subsurface and surface water, respectively, of two cranberry
bogs treated with copper sulfate at 4 1b/acre-foot of water (Table 1).
After 28 days, surface and subsurface water samples had declined to the
pretreatment water concentrations of copper (0.02 ppm).

DISCUSSION:

1. Sofl and water were not characterized. In addition, soil samples were -
not analyzed. '

2. The test substance was not characterized.

3. Water samp]e$ were taken from on1y:two collection sites at each bog,

representing ~1 acre per sample. With so few samples taken, it's not
possible to ascertain if the data were representative of the whole bog.

4, Rainfall and irrigation data were not reported.
5. Copper sulfate was not applied at the highest registered rate (5.3 1b ai/A).

6. Copper sulfate was app]%ed by dragging a burlap bag, containing the test
substance, through the bogs. This method of application is not representative
of actual use conditions.

4



STUDY 2

Table 1. Dissipation of copper sulfate (ppm copper) in cranberry bog
flood water following application of copper sulfate, at
4 1b/acre-foot of water (~0.4 ppm copper), to two bogs
located in Massachusetts.

Sample Sampling interval (days)
Location Pretreatment 1 3 6 8 10 28
Bog 1
Surface 0.02 0.84 0.52 0.10 0.08 0.04 0.02
Subsurface 0.02 0.92 0.10 0.06 0.06 0.04 0.02
| Bog 2 ‘
Surface 0.02 0.78 0.50 0.10 0.06 0.05 0.02
Subsurface 0.02 0.96 0.06 0.06 0.06 0.03 0.02
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CONCLUSIONS:

Field Dissipation - Aquatic and Aquatic Impact Uses -

1. The data pertaining to Experiments 2 and 3 in this study are scientifically
invalid because the sampling protocol was inadequate to accurately assess the
dissipation of copper sulfates from water. The data generated from the Farmer's
Ditch Irrigation Canal in Colorado (Experiment 1) are scientifically valid.

2. Maximum copper concentrations in irrigation water, following yearly copper

i sulfate pentahydrate applications of ~8100, 3900, and 5900 1b during the
1966, 1967, and 1968 irrigation seasons, were 0.19, 0.05, and 0.50 ppm,
respectively. Sediment copper concentrations, at most sampling sites, increased
during the 1967 and 1968 irrigation seasons. Copper concentrations in soil,
from agricultural fields irrigated with the treated water, did not increase
during any of the years.

3. This study does not fulfill EPA Data Requirements for Registering Pesticides
(1983) because the test substance was not characterized (Experiments 2 and 3),
water and sediment were not completely characterized, and detection limits
and recovery values were not reported. ]
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STUDY 3

MATERIALS AND METHOQDS:

Experiment 1-

Copper sulfate (copper sulfate pentahydrate, commercial grade, 25% copper,
source unspecified) was applied by a gravity box to the Farmer's Ditch
Irrigation Canal near Loveland, Colorado during the 1966, 1967, and 1968
irrigation season. The irrigation water (Table 1), fed by the Big Thompson
River, flowed through an earthen bottom irrigation canal which was ~12
miles long, tapering from a bottom width of 12 feet for the first 6 miles
to ~2 feet at its terminus. At normal operating capacity (20.30 cfs)

the water depth of the canal varied between 2 and 3 feet, and the flow
velocity approached 1 ft/sec. The sediment was described as gravel to
silty in the upper one-third of the canal, and clay-like in the remainder
of the canal (sediments not further characterized).

The total seasonal application rate of copper sulfate was 8100, 3900, and
5900 1b in 1966, 1967, and 1969, respectively (Table 2). Sediment (0- to
6-inch depth) samples were taken twice yearly at sampling stations located
downstream from the application site. Agricultural fields, which had re-
ceived the treated irrigation water, were sampled (0~ to 6~inch depth) on
the same dates as the sediment. Water samples were taken periodically at
13 sampling stations along the canal (Table 3). Control samples were

taken upstream (distance not reported) from the application site. Figure 1
illustrates the sampling locations.

Air-dried, sieved (0.25 mm) soil and sediment samples (2 g), after organic
matter removal, were acid digested in HNO3, mixed with HF and concentrated
HoS04, -and evaporated to dryness. The residue was then combined with a
mixture of water and HNO3, and filtered (Whatman No. 42). The filtrate
was analyzed for copper by atomic absorption spectroscopy (AAS). Water
samples were directly analyzed by AAS. -~ :

Experiment 2

In a similar experiment conducted in Washington, copper sulfate (test-
substance uncharacterized, source unspecified) was added to the water in

a 7-mile earthen bottom irrigation canal, at 1 1b/cfs, for 133 days between
June 17 and October 28, 1966. A total of 3200 1b of copper sulfate, equiv-
alent to 0.185 ppm (0.046 ppm copper) was added. The canal water charac-
teristics are given in Table 1. The sampling protocol is presented in
Table 4. Sampling locations are illustrated in Figure 2.

Sediment and water samples were analyzed as described previously (Experi-
ment 1).

Experiment 3

Copper sulfate (test substance uncharacterized, source unspecified),
was added to irrigation water at 1 1b/cfs, as a slug application once

4



STUDY 3
-3-

biweekly to the Friant-Kern canal in California during the 1966 irrigation
season. Sediment and water (pH 7.1) were incompletely characterized.
Following a slug application on May 17, water samples were taken every 5
minutes for 45 minutes at locations downstream from the application site.
Sampling locations are illustrated in Figure 3. Sediment samples were
taken on June 14 and July 14 at 120 and 40.2 miles, respectively, from the
application site. '
Water and sediment samples were analyzed for copper colorimetrically
(analytical methodology not further described).

REPORTED RESULTS:

Experiment 1

Mean weekly water temperatures varied between 60 and 72 F during the test
period. No data, however, were presented for July water temperatures.

The concentrations of copper in irrigation water and sediment, and agri-
cultural soil irrigated with the treated water, are presented in Table 4.
Maximum copper concentrations in irrigation water, following yearly copper
sulfate pentahydrate- applications of ~8100, 3900, and 5900 1b during the

1966, 1967, and- 1968 irrigation seasons, were 0.19, 0.05, and 0.50 ppm,
respectively. Sediment copper concentrations, at most sampling sites, increasec
during the 1967 and 1968 irrigation seasons. The maximum copper concentration
in sediment was 209 ppm. Copper concentrations in soil did not increase

during any of the years. '

Experiment 2 AR -

The concentrations of copper in irrigation water and sediment, and agricul-
tural soil irrigated with the treated water, are presented in Table 5. -

Experiment 3

The copper concentrations in the water of the Friant-Kern irrigation canal
in California following a slug application of copper sulfate, at 1 1b/cfs,
are presented in Table 5. Copper concentrations in the sediment, and in
soil from agricultural fields irrigated with treated canal water, are
reported in Table 6. :

DISCUSSION:

General (Experiments 1, 2, and 3)

1. Sampling protocol was inadequate to provide useful data for accurately
assessing the aquatic dissipation of copper sulfates from treated canals
at the Friant-Kern Canal in California (Experiment 3), and an unidentified
canal in Washington State (Experiment 2).

(L



STUDY 3
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Sediment characteristics were not submitted. Additionally, soil charac-

teristics from the agricultural fields irrigated with the treated water,
were not reported.

Water characteristic data did not include dissolved oxygen contents (Ex-
periments 1 and 2).

No detection limits or recovery values were reported.

Experiment 2

The test substance was not characterized.

Experiment 3

The test substance was not characterized.
Water characteristics were not submitted.

The colorimetric method, used to determine copper concentrations in
sediment and water, was not described in sufficient detail.

(3



STUDY 3

O~
~

*OpRJO[07 “puR|dAOT JBBU P3IRIO| [BURD YI3L( ssaudeq ayl buote suorjels Huidwes -1 dJnbL4

acesz 1 2IVIE

i s =

PP WIANIG l.o:o.:.-.
18048 H0rY 00 $03 0L Mot . "y Yt 99303 08 mity -

foneusupe) woten,
@/ S IFHElﬁ.h
@))F ”
12 90 wonDIS
X2 ON WOHOIS
2 vouoIHOdY. atejing seddoy
Teny 1:0M bOI0IS

AZ O Yoy 45— WO woIsIAlg

3 ON volini!

rs

P
e
B e —
> wEriese Wi

oM WOt olS

0gvy109
, GNYIZAY

ey phog

(A

D
%




STUDY 3

-6-

*uojbuLysepm uL jeued jedaje’ N.mﬁ 3sej ayy buole suotilels mc_FaEmm *2 9a4nbl4

-y

N

$ O w0y

u8=2V\h

...exjgza




‘RLUJOSL|e) UL |eued UJIY-QueLJ4 B9y} Buole suoijels fuldweg ¢ 84nbl4

STUDY 3

) 4IuOY OUIIIGUIN

021 N

bl dasd
oy sievie,

S yuoy uOWIBO

/ uo1j0d1ddy Jaddo)
NV ANVIYS

) ooﬁzon 020% N

0 “\

N WY vosoNC) Youny JaYISIAN 407 UOLIIIH @




STUDY 3
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Table 1. Water characteristics.
Hardness as
CaC03
Location _ Sampling date pH (ppm)
Farmers Ditch, May 24, 1966 8.2 . 314
Loveland, CO Aug. 23, 1966 7.8 150
Potholes E. 14.7, Sep. 12, 1966 7.8 137

WA




STUDY 3

Table 2. Copper sulfates application schedule at the Farmers Ditch irrigation
canal near Loveland, Colorado during the 1966, 1967, and 1968 irri-
gation seasons. )

Average ~ Hours Copper sulfates Average
Sample flow rate Days applied applied concentrationP
period (ft3/sec) applied per day (1b/hr) (ppm Cu)
Jun. 3-14, 1966 24.9 12 16 2.6 0.08
Jun. 15-19, 1966 21.7 5 24 2.5 0.13

1966 25.0 64 12 8.3 0.19
Aug. 23 ~ Sep. 24

1966 12.5 18 6 8.3 0.19
19662 22.5 - ~— - 0.17
May 22 - Aug. 27 )

19672 23.0 70 ‘ 24 2.3 0.11
May 15 - July 11 '

1968 -- 90 7 4.9 --
July 12-31, 1968  -- 20 4.75 8.9 - -
Aug. 1-26, 1968 -- 26 6 8.9 -
Aug. 27 -~ Sept. 13 -~ 18 3.5 8.7 -~

1968
19682 2.2 - - - - 0.0

2 Yearly -averages.

b Average concentration {(ppm Cu) = Total mg copper applied
Total liters of water

Total mg Cu applied

(total 1b Cu applied) x (0.454 kg) x (106 mg)
1b kg

Total 1b Cu applied = (1b) x (_hr) x days x ( 63.54 Cu )
(hr)  (day) (249 .64 CuS04 *5H,0)

Total liters water = (ft3) x (24 hours% x days x (3600 sec) «x ?28.32 1;
(sec) (" day v { -hr ) T3

(5
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Table 3., Copper concentrations (ppm) in the water, sediment, and soil of an irrigation canal in Colorado treated daily

with copper sulfates? during the 1966, 1967, and 1968 irrigation seasons.

Sampling date

1966 1967 1968
Samph’ng
station May 24¢ Jun. 15 Jul., 7 Jul. 26 Aug. 23 Sep. 29 May 17¢ May 24  Sep. 28 May 7¢ Jul. 11 Oct. 29
Water
1 0.00  0.00 0.00 0.00 0.00 --d - 0.00 - - 0.00 -
2x - 0.09 - - - -- -- 0.05 - .- 0.50 --
2 0.00 0.10 0.13 0.18. 0.19 - - 0.02 - - 0.47 -
2y - 0.08 - - - -- - -- - - -- --
2z - 0.07 - - - - - 0.02 - - 0.40 -~
22z e 0.06 - - - - - .- - - - -
2222 - 0.07 - - - .- - 0.02 -- - 0.35 .-
3 0.00 0.06 0.08 0.08 0.09 -— -- 0.02 - - 0.31 -
3x - 0.04 - - -- - - 0.02 - -- 0.26 -
3xx - 0.03 -~ - - - -- - - - - -
3y - - - -- - -- - 0.02 - - 0.19 --
3z - 0.01 - - -= - - 0.02 -- - 0.17 --
4 0.00 0.01 0.01 0.01 0.02 -- - 0.02 - - 0.07 -
Sediment
1 46.7 -- - - - 18.7 24.0 - 21.5 22.5 - 18.0
2% -- - - - - 40.3 40,0 - 43.5 82.0 - 50.5
2 30.0 -- - - - 32.0 116.5 -- 123.5 65.0 -— 96.5
2z - -- - _— - 51.3 - 52.0 -- 209.0 56.0 -= 93.0
3 40.0 - - - - 33.7 42.5 -~ 59.0 49.5 - 66.0
3y - - - - - 24.7 25.0 - 34.0 39.0 = 52.0
4 40.0 - - -~ - 28.7 66.0 - 38.5 60.0 -— 104.0
Soil N
A 40.0 - - - -- 23.7 24.0 - 21.0 24.5 - 24.0
B 30.0 - - - - 19.7 19.0 - 19.0 21.5 -- 21.5
c 43.3 - -- - - 22.7 20.5 - 19.5 ~ 21.5 - 22.0

2 Total copper sulfate added in 1966, 1967, and 1968 was ~8100, 3900, and 5900 1b, respectively.
D See Figure 1.

C Pretreatment.

d Not sampled.

/7
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STUDY 3

Table 4. Copper concentrations (ppm) in water, sediment, and soil of an
irrigation canal in Washington treated daily2 with copper sulfate
at 1 1b/cfs during the 1966 irrigation season.
Sampling date
Samp1ing :
station Treatment May 24 Aug. 3 Sep. 12 Oct. 21 Nov. 4
Water
1 Untreated 0.07 0.00 0.00 0.00 --
2 Treated --C 0.05 0.10 0.14 --
3 Untreated 0.02 -- -- -- --
Treated - 0.05 0.10 0.07 -
4 Treated - 0.04 0.29 0.02 -
6 Treated - 0.03 0.03 0.01 --
Soil
A Untreated 30.0 -- -- - --
Treated -- - -- - 26.7
B Untreated 20.0 - - - --
Treated -- -- -— - 20.0
C Untreated 20.0 -- -- - --
‘ Treated -- - - -- 23.3
B Sediment
-1 Untreated 23.3 - -- - 30.0
2 Untreated 20.0 - - - --
Treated -- -- -= -- 123.3
3 Untreated 23.3 - - - -
Treated -- - - - 120.0
4 Untreated 23.3 - - - ) ==
Treated -- - -- —— " 106.7
6 Untreated 20.0 - - -- --
Treated - - -- - 80.0

@ Treated for 133 days

b See Figure 2.

¢ Not sampled.

between June 17 and October

28, 1966.

;Z/’D
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Table 5. Copper concentrations (ppm) in irrigation.water from the Friant-
Kern Canal following a slug application of copper sulfate, at 1
1b/cfs, on May 17, 1966.

Initial Sampling time (minutes after initial)
Sampling sampling - ]
stationd time 0 5 10 15 20 25 30 35 40. 45

Mile 1.03 8:55 a.m. 0.00 2.35 3,91 2.52 1.31 0.77 0.30 0.11 0.02 ~--
Mile 7.57 12:15 p.m. 0.21 1.19 2.41 2.25 1.57 0.77 0.32 0.16 0.07 0.06
Bakman Ranch 2:30 p.m. 0.08 0.31 0.91 1.41 1.35 0.83 0.47 0.29 0.18 0.14

a4 See Figure 3.
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Table 6. Copper concentrations (ppm) in sediment and soil from the Friant-Kern Canal
following bi-weekly slug applications of copper su]fate at 1 1b/cfs, during
the 1966 irrigation season.
Sampling date
May Jun. Jul. Nov.
Sampling
station Treatment 17 25 6 8 10 14 14 22 23 24
Sediment
Mile 40.2 Untreated - - - - - 40 - - -
Treated -- - - == - -- 48 - - -
Mile 120 Untreated - -- — == == 24 - - -— -
Treated - -- = == 27 -- . - -
Soil
Backman Untreated 32 - . - - - 20 -
Ranch Treated 32 - — e - “e - - 25 -
Ketscher Untreated - - 22 a= a- -- - - - 23
Ranch ‘Treated -- - 22 - a- -- - - - 23
Mason Untreated -- 84 - a= = -- -- - -= 91
Ranch Treated -- 62 . = - - - - - 60
Jones Untreated - - -- 33 - - - - 37 -
Ranch Treated - - - 35 -- -- -- - 35 --
Kimberlina Untreated - - -~ ~-- 18 -—- -- - - -
Ranch Treated - - -~ == 19 - - - —

0
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CONCLUSION:

Laboratory Accumulation ~ Fish

This study is scientifically invalid because the sampling protocol and
experimental design were inadequate to determine the accumulation of
copper sulfates in fish. Additionally, this study would not fulfill EPA
Data Requirements for Registering Pesticides (1983) because the test sub-
stances were not characterized, the fish were not fractionated into edible-
and visceral portions, no depuration period was included, concentrations
of copper sulfates in water were not determined, recovery values and
detection limits were not reported, and it could not be determined whether
a flow-through or static exposure system was used.
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MATERIALS AND METHODS:

Rainbow trout (Salmo gairdneri; length 30-45 cm, weight 2.2-4.2 g) were
maintained under unspecified conditions in nursery tanks for 6 months
prior to initiation of the study. Spring water (pH 8.0, total hardness
291 ppm, dissolved oxygen 11.0 ppm, alkalinity 274 ppm, temperature 12
+ 2 C) was continuously delivered to epoxy-coated nursery tanks

(~1 m°), containing either copper sulfates pentahydrate (test sub-
stance uncharacterized and source unspecified), or copper triethanola-

. mine (Cutrine, test substance uncharacterized, and source unspecified)

at 0.000, 0.125, 0.250, 0.375, 0.500, 0.625, 0,750, 1.000, 2.000, 4.000,
6.000, and 8.000 ppm.

Rainbow trout (20) were sampled at 24, 48, 72, and 96 hours of exposure,
and frozen. Fish (2) were thawed, dried, weighed, and mascerated, and
ashed at 500 C in a muffle furnace for 12 hours. The residue was dis-
solved in 4 M HNO3, and copper determined by atomic absorption spectro-
scopy, at 324.6 nm, using a Hp flame. Recovery values and detection
limits were not reported.

REPORTED RESULTS:

Cumulative fish mortality prior to and during the test period was not
reported. Fish exposed to a wide range of copper concentrations did
not accumulate copper (Table 1). Copper sulfate formulation did not
affect fish accumulation of copper.

DISCUSSION:

1.

Water samples were not analyzed to confirm copper application rates or
the concentration of copper in water during the exposure period. It
could not, therefore, be determined whether fish were exposed to a
constant copper concentration during the study.

The description of the experimental design was inadequate to determine
whether a static or flow-through system was used.

Fish were not fractionated into edible and-viscera] portions for analysis.
Data were nof>presented i1lustrating the copper concentration in fish at
each sampling interval. It could not be determined from what sampling
interval(s) the data were taken.

The exposure period was too short (4 days). Additionally, no depuration
period was included.

The test substances were not characterized.

Recovery values and detection limits were not presented.

“ g P g 22 Takto |
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Fish mortality data were not provided; however, it was stated that "Fish
treated with copper sulfate pentahydrate at concentrations above 1.000 ppm
of copper showed acute toxicity during a 24-hour exposure."
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Table 1. Copper concentrations? (ppm) and bioconcentration factorsP in whole-
body tissues of rainbow trout during exposure to copper sulfates
pentahydrate (CuS04°5H,0) or copper triethanolamine (Cutrine).

Treatment Cutrine CuS04.5H20
rate

(ppm Cu) ConcentrationC BCF Concentration¢ BCF

0.125 --d -
0.250 1
0.375 1
0.500 0
0.625 1
0.750 1.
<0
<0

NN OO

.9
R .9
6 - -

1.000 e S e- 0 0
2.000 - <0 -

4.000 7.5 1.9 2.6 0.6
6.000 <0 - - -

8.000 - - 9.6 1.2

8 It could not be determined what sampling interval(s) these data represent.

b Bioconcentration factor (BCF) = concentration in fish
concentration in water.

C Concentrations are corrected for cobber concentrations in the control
fish of 2.8 ppm. : ’

d Not determined.

€ Concentration in fish was less than the concentration in the control.
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CONCLUSIONS:

Field Dissipation -~ Aquatic and Aquatic Impact Uses

1. This study is scientifically valid.

2. Within ~3 days following copper sulfate pentahydrate application, at
1 1b/cfs, to water (411 cfs) in a concrete irrigation canal in Washington,

copper concentrations in the water and suspended sediment at four sampling
stations, located 0.5, 5.9, 11.5, and 23.5 miles downstream from the appli-
cation site, returned to pretreatment levels (<0.001 ppm). As the distance
from the site of application increased, peak concentrations of copper in water
and suspended sediment decreased. In water, peak copper concentrations ranged
from 1.610 (0.5 mile) to 0.015 ppm (23.5 miles). Peak copper concentrations in
suspended sediments ranged from 0.292 (0.5 mile) to 0.015 ppm (23.5 miles).

3. This study does not fulfill EPA Data Requirements for Registering Pesticides
(1983) because the test substance was not characterized, sediment and water

characteristics were not reported, and bottom sediments were not sampled after
treatment.
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STUDY 5

MATERIALS AND METHODS:

Sieved (2 mm) copper sulfate crystals (copper sulfate pentahydrate,
test substance uncharacterized, source unspecified) were applied at

1 1b/cfs to a 5-mile section of the concrete-lined Roza Main Canal
located north of Sunnyside, Washington in June, 1966. A total of 411
1b of copper sulfate was applied rapidly (<1 minute) to the canal water
(pH 7.0-7.3; alkalinity as CaC0O3, 90-100 ppm). The flow of water in
the canal was 411 cfs. Sediment characteristics were not reported.
Water and sediment samples were taken pretreatment upstream from the
site of application, and up to 218 hours after treatment at 0.5, 5.9,
11.5, and 23.2 miles downstream. An indicator dye, applied with the
copper sulfate, was used to signal the beginning of sampling at the
downstream sites.

Water samples were analyzed for copper by measuring 400 ml of filtered
(0.3 um) canal water into a 16-0z glass bottle, and adding 10% hy-
droxylamine hydrochloride. The pH of the solution was buffered to 4.0-
5.0 with 1 M sodium acetate. Cuproine, in isoamyl alcohol, was added,
the solution shaken, separated, and the organic phase transferred to a
cuvette. The copper concentration in the organic phase was determined
by absorbance at 545 nm using a spectrophotometer and comparing the
absorbance to a standard curve. Recovery values were not reported. -
The detection 1imit was 0.001 ppm.

Bottom sediment samples (20 g) were extracted with 0.1 N HCl1, filtered
(Whatman #40), and transferred to a 250-m1 volumetric flask. The

filter was then rinsed with 0.1 HC1 and added to the extract until the
250-m1 flask was brought to volume. The combined extracts were analyzed
as described above for water. '

Suspended sediments were collected on a 0.3 um filter. The filters

and sediment were air-dried, the sediment was scraped off the filter sur-
face, weighed, and analyzed for copper in the same manner as described
above for bottom sediment. Recovery values were not reported. Detection
1imit was 0.001 ppm. ' '

REPORTED RESULTS:

Prior to treatment, copper concentrations in water were 0.001 ppm and
in bottom sediments ranged from 3.9 (0.5 miles) to 8:1 (23.2 miles) ppm.

Within ~3 days following copper sulfate pentahydrate application,

at 1 1b/cfs, to the water in the irrigation canal in Washington, copper
concentrations in the water and sediment at four sampling stations,
Tocated 0.5, 5.9, 11.5, and 23.5 miles downstream from the application
site, returned to pretreatment levels (Tables 1-4). As the distance
from the site of application increased, peak concentrations of copper
in water and suspended sediment decreased. In water, peak copper

2.8
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concentrations ranged from 1.610 (0.5 mile) to 0.038 ppm (23.5 miles).
Peak copper concentrations in suspended sediments ranged from 0.292 (0.5
mile) to 0.015 ppm (23.5 miles).

DISCUSSION:

1. The test substance was not characterized. )

2. Sediment characteristics were not submitted. Additionally, complete
water characteristics, including temperature and dissolved oxygen con-
tent, were not reported.

3. Recovery values were not reported for water or sediment.

X
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Table 1. Copper concentrations (ppm) in water and suspended
sediment sampled 0.5 miles downstream of an irriga-
tion canal in Washington treated with copper sul-

fate pentahydrate, at 1 1b/cfs.

Sampling interval

Suspended
(hours) Water sediment
0.00 0.001 0.001
0.15 0.001 0.003
0.22 0.013 0.007
0.25 0.740 0.073
0.28 1.610 0.179
0.32 1,150 0.292
0.45 0.835 0.215
0.58 0.560 0.167
0.73 0.475 0.053
0.88 0.186 0.011
1.50 0.008 0.011
6.00 0.010 0.004
22 .00 0.003 0.002
30.42 0.002 --a
77 .50 0.001 0.000
99.83 0.001 0.002
122.83 0.001 -
170.00 0.001 0.000

3 Not reported.

]
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Table 2. Copper concentrations (ppm) in water and suspended
sediment sampled 5.9 miles downstream of an irriga-
tion canal in Washington treated with copper sul-

fate pentahydrate, at 1 1b/cfs.

Sampling interval Suspended
(hours) Water sediment
3.13 0.004 0.001
3.75 0.002 0.002
4,00 0.128 0.027
4.25 0.359 0.255
4.50 0.236 0.238
4.75 0.110 0.025
5.50 0.016 0.017
6.33 0.008 0.003
7.00 0.005 0.005
9.50 0.003 0.004
22.75 0.001 0.002
30.88 0.002 0.001
76 .75 0.001 0.002
99.33 0.002 0.001
127.83 0.003 --a
169.33 0.001 - 0.001
216.00 0.001 0.001

2 Not reported.
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Table 3. Copper concentrations (ppm) in water and suspended
sediment sampled 11.5 miles downstream of an irriga-
tion canal in Washington treated with copper sul-
fate pentahydrate, at 1 1b/cfs.

Sampling interval Suspended
(hours) Water sediment
7.08 0.001 i 0.001
8.42 0.006 0.003
8.83 0.065 0.008
9.25 ’ 0.231 0.208
10.25 0.022 0.019
11.35 0.012 0.006
12.83 0.005. 0.005
14.85 0.007 0.002
23.33 0.003 ) 0.002
31.25 0.004 0.001
76.00 : 0.002 0.002
97.83 0.001 0.002

127.16 0.002 i --a
167.25 0.001 --
215.50 0.001 0.003

2 Not reported.
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Table 4. Copper concentrations (ppm) in water and suspended
sediment sampled 23.5 miles downstream of an irriga-
tion canal in Washington treated with copper sul-
fate pentahydrate, at 1 1b/cfs.

Sampling interval Suspended
(hours) Water sediment
14.25 0.002 0.002
17.00 0.002 0.001
21.75 0.018 0.015
21.00 0.038 0.014
22.75 0.007 0.006
23.75 0.007 0.004
26 .75 0.005 0.002
29.75 0.004 0.002
75.50 0.002 0.001
97.00 0.001 0.001

126.50 0.001 0,001
168.17 0.002 0.001
218.50 0.001. 0.001




