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The American Water Works Association has written several
letters to EFGWB/EFED concerning the contamination of mid-western
surface waters by herbicides, particularly atrazine. This package
contains EFGWB reviews (DERs) for 10 study reports containing data
on atrazine concentrations, and in some cases the concentrations of
atrazine degradates and/or other triazines such as cyanazine and
simazine in surface waters. '



1. CHEMICAL:

Common Name: Atrazine

Chemical Name: 2-Chloro-4-ethylamino-6-isopropylamino-
1,3,5-triazine

Type of Product: Herbicide

Chemical Structure:

Physical/Chemical Properties
Molecular Weight: 354
Physical State : White crystalline solid
Aqueous Solubility: 70 mg/L @ 22,C
Vapor Pressure: 3.0 X 10., mm Hg
Log Octanol/Water Partition Coefficient 2.33 to 2.71

2. INTRODUCTION/BACKGROUND:

Under Phase II of the Drinking Water Regulations, water supply
systems will be required to collect a minimum of 4 finished water
.samples a year, one per quarter. A water supply system will be
considered out of compliance if the annual mean concentration of a
regulated pesticide exceeds the Maximum Contaminant Level (MCL) for
the pesticide. If the concentration of a pesticide in any quarterly
sample exceeds’4 times the MCL, the annual mean concentration will
exceed the MCL regardless of the pesticide concentration in the
other 3 quarterly samples. It is unclear whether a water supply
system reporting a pesticide concentration exceeding 4 times the
MCL in a single quarterly sample will be automatically considered
out of compliance

The American Water Works Association has written several
letters to EFGWB/EFED expressing concern over the contamination of
mid-western surface waters by herbicides, particularly atrazine.
They have submitted a number of studies conducted by various groups
which indicate that atrazine concentrations in samples collected
mid-April to mid-July from surface waters throughout the midwestern
corn belt frequently exceed the MCL (3 ug/L) and in many cases 4
times the MCL (12 ug/L).

Although most of the available data is on raw water, the
concentrations of atrazine in finished water are expected to be
comparable to those in raw water in most cases. The reason is that
concentrations of chemicals with relatively 1low soil/water
partition coefficients such as atrazine are generally not
effectively reduced by the sole primary precipitation/filtration
treatment processes employed by most water supply systens.
Consequently, the use of activated carbon or other costly more
advanced treatment methods may be necessary if an effective
reduction in the concentrations of atrazine and/or other pesticides
with relatively low soil/water partition coefficients is required
under Phase II.



This package contains EFGWB reviews -(DERs) for 10 study
reports containing data on atrazine concentrations, and in some
cases the concentrations of atrazine degradates and/or other
triazines such as cyanazine and simazine in surface waters. The 10
study reports reviewed include the 2 USGS studies, the Illinois
State report, the Baker study report, and the Missouri River review
submitted by the AWWA with their letters for review. In addition,
reviews of a USGS report on the Cedar River Basin, 3 reports
submitted by CIBA-GEIGY, and a community water system report
submitted by Monsanto are included in this package.

Five of the 10 DERs were originally produced as part of EFGWB
review 89-0569 dated August 28, 1991, but have been revised to
emphasize in conjunction with the new DERs a spreadsheet aided
comparison of pesticide concentrations and annual means to the MCL
and 4 times the MCL (atrazine and simazine). If a MCL is not
available, comparison is made to the MCL for a pesticide with a
similar structure (concentrations and means of atrazine degradates
are compared to the MCL for atrazine) or to the lifetime drinking
water HA (cyanazine).

CIBA-GEIGY and DuPont has submitted to OPP data summaries for
ongoing studies on the 1levels of atrazine and in some cases
atrazine degradates and cyanazine in 3 reservoirs/lakes (West Lake
at Osceola IA, Rathburn Reservoir in Iowa, and Hoover Reservoir at
Columbus OH). The summaries are not detailed enough to warrant
formal reviews with DERs, but will be briefly discussed.

This review focuses on atrazine, its degradates and other triazines
(cyanazine and simazine). A future review will cover other
pesticides including alachlor, metalochlor, and metribuzin.

3. STUDY IDENTIFICATIONG:

STUDY 1: Baker D. 1988. Sediment, nutrient and pesticide transport
in selected Great Lakes Tributaries. Completed February 1988.
Performed by Water Quality Laboratory of Heidelberg College,
Tiffin, Ohio for the Great Lakes National Program Office of U.S.
EPA (Region 5). T ' :

STUDY 2: Goolsby DA and Thurman EM. 1991. Herbicides in rivers and
streams of the upper midwestern United States. To be published in:
Proc. 46" Ann. Meeting Upper Mississippi River Conservation
Committee.

STUDY 3: Goolsby DA, Coup RC, and Markovchick DJ. 1991.
Distribution of selected herbicides and nitrate in the Mississippi
River and its major tributaries, April through June—1991.



STUDY 4: Smith RG, Triebe FM, and Baszis SR. 1987. Alachlor,
atrazine, cyanazine, metolachlor, and simazine in surface water
from 30 community water systems located in regions of Lasso use.
Performed by Monsanto.

STUDY 5: Roux P. 1989. Summary of atrazine surface-water monitoring
program. Completed in February 1988. Performed by Roux Associates
and submitted by Ciba Geigy Corp., Greensboro, NC. Laboratory Study
No. CG~02814

STUDY 6: Ross R. and Balu K. 1985. Summary of atrazine surface
water monitoring data during 1975-1985. Submitted by CIBA-GEIGY.

STUDY 7: Keck P. 1991. Missouri River Public Water Supplies
Association. 1991 Missouri River Monitoring Study. September 19,
1991.

STUDY 8: Moyer L and Cross J. 1990. Pesticide monitoring: Illinois
EPA's summary of results. 1985-1989.

STUDY 9: Squillace P and Engberg R. 1988. Surface-water quality of
the Cedar River Basin, Iowa-Minnesota with emphasis on the
occurrence and transport of herbicides, May 1984 through November
1985. US Geological Survey Water Resources Investigations Report
88-4060.

STUDY 10: Roux P. 1988. Summary of atrazine/metolachlor cross-over
in the surface-water monitoring program. Completed in February
1988. Performed by Roux Associates and submitted by Ciba Geigy
Corp., Greensboro, NC. Laboratory study #CG-02814.

Miscellaneous 6(a)(2) Data: Miscellaneous data submitted by CIBA-

GEIGY or DuPont on the concentrations of atrazine and in some cases
atrazine degradates and cyanazine in West Lake at Osceola IA
(D171803, D170748, D173513/421667-01, D174704/422019-01), Rathburn
Reservoir in Iowa (D173509/421668-01), and Hoover Reservoir at
Columbus OH (D173497/421669-01).

4. REVIEWED BY:
Henry Nelson, Ph.D., Acting Section Head fV’/(Abézﬂ“f

Surface Water Section
Environmental Fate and Groundwater Branch/EFED

5. APPROVED BY:

Hank Jacoby, Chief

Environmental Fate and Groundwater Branch
Environmental Fate and Effects Division/oPP

6. CONCIUSIONS:

S —

Based upon a review of 10 studies covering numerous
locations, and reservoir/lake data summaries submitted by CIBA-
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GEIGY, EFGWB has developed and/or concurs with the following
conclusions concerning the distribution and time dependence of
atrazine, atrazine degradates, Cyanazine, and simazine
concentrations in surface waters: :

(2) In iocations with extensive tile drainage Systems and/or
groundwater discharge, additional atrazine peaks may occur
substantially after runoff events,

watershed surface waters, Atrazine versus time plots for surface
waters draining large watersheds reflect averaging and dilution
over multiple tributary ang runoff pesticide inputs fronm areas
receiving different amounts of rainfall at different times and from
areas receiving different degrees of pesticide application.
Consequently, atrazine pPeaks are generally more numerous and
elevated pesticide concentrations are more persistent for surface
waters.draining large watersheds than for those draining smalil
watersheds.

(4) A high bercentage (26.4%) of the samples collected in 1989 by
the USGS from 150 midwestern locations during the first major
runoff after atrazine application hag atrazine concentrations
exceeding 12 Ug/L (4 times the MCL). Atrazine concentrations also
exceeded 4 times the McL in most of the other studies, but the



exceeding 4 ug/L or 3 to 6 month averages exceeding 5 ug/L could
have annual averages exceeding the MCL of 3 ug/L.

Study 1: Nine of the 24 April 15-August 15 atrazine TWMCs
(1983-1985) representing 6 of the 8 Lake Erie tributaries
sampled exceeded the MCL for atrazine (3 ug/L). Six of those
exceeded 5 ug/L.

Study 4: Seven of the 30 primarily midwestern community
water supply systems sampled had April-August or April-
September 1986 mean atrazine concentrations greater than the
MCL (3 ug/L). Three of those exceeded 5 ug/L. In addition, one
system had an annual average exceeding the MCL.

Study 5: Three of the 14 surface waters sampled had a 3/86-
11/86 and/or 3/87-11/87 mean atrazine concentration greater
than the MCL (3 ug/L). Two of the surface waters had one or
two March-November means exceeding 4 ug/L.

Study 8: Five of the 30 Illinois surface waters sampled had
a 9-11 month mean atrazine concentration in 1987 or 1988
greater than the MCL (3 ug/L). All 5 had means greater than
4 ug/L.

(6) Data summaries submitted by CIBA-GEIGY on 3 mid-western
reservoirs/lakes (West Lake at Osceola IA, Rathburn Reservoir in
Iowa, and Hoover Reservoir at Columbus OH) suggest that atrazine
levels may remain elevated in those 3 systems most or all of the
year and that the annual average may therefore exceed the MCL (3
ug/L). This has led to speculation that with all other affecting
factors being comparable, water supply systems which depend
primarily upon reservoirs/lakes for water may have a greater chance
of being out of compliance with drinking water regulations for
atrazine than systems that pump directly from streams or rivers.
However, most of the sampling locations in the 10 studies EFGWB
reviewed were in streams or rivers, not reservoirs or lakes.
Therefore, substantial comparisons could not generally be made
between atrazine concentrations in reservoirs/lakes and those in
streams/rivers. The data from the Monsanto study of 30 community
water systems (which included a substantial number of
reservoir/lake sources in addition to stream/river sources) did not
show any significant correlation between atrazine concentrations
and source types.

EFGWB has not yet seen any hydrological/microbiological
information on the 3 reservoirs/lakes being currently studied by
CIBA-GEIGY. Some reservoirs/lakes with longer than average water
residence times and low microbiological populations might have
elevated atrazine concentrations at least most of ~the year since
the rate of abiotic hydrolysis for atrazine is negligible and the
rates of microbiological degradation and dissipation by convection
and/or dilution would also be low in such systems.
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(7) vVarious atrazine degradates including desisopropyl-atrazine,
desethyl-atrazine, and hydroxy-atrazine are frequently detected in
surface waters contaminategqg with atrazine, but generally at
concentrations 10 times or more less than atrazine, No MCL or
lifetime drinking water HA has yet been establisheq for any of the

systems sampled in Study 4 hag April—August 1986 or April-September
1986 simazine arithmetic mean concentratijionsg (in 7 day composite
Samples) > the Mcr (1 ug/L): Iowa City, 1a (1.39 ug/L) ;
Jacksonville, IA (1.16 ug/L); and v, of Iowa (1.44 ug/L). No other
annual or shorter simazine means in the studies reviewed exceeded

7. SUMMARY oF STU’DIES/RESUL’I’S:

S8TUDY 1: Baker p. 1988. Eight tributaries of Lake Erie (7 in oH,
1 in MI) were Sampled for 190 Pesticides including atrazine, each at

Atrazine
atrazine

Nine of the 24 Apri} 15-August 315 atrazine TWMCs representing
6 of the g tributarjes sampled exceeded the MCL for atrazine (3
ug/L). The Aprii 15-Auqust 15 atrazine TMWCs over Sampling years
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ug/L (Honey Creek 1984), 3.768 ug/L (Lost Creek 1983), 3.464 ug/L
(Maumee River 1984), and 3.029 ug/L (Honey Creek 1983). The other
15 atrazine TWMCs were < than 3 ug/L.

Sixteen of the 30 peak observed atrazine concentrations
exceeded 4 X the MCL (12 ug/L). The highest peak observed atrazine
concentrations in samples collected from the 8 tributaries during
April 15 to August 15 of 1982 through 1985 were in decreasing order
as follows: 245.0 ug/L (Lost Creek 1984), 226.0 ug/L (U. Honey
Creek 1985), 48.41 ug/L (Honey Creek 1982):, and 48.09 ug/L (Rock
Creek 1985), 38.91 ug/L (Lost Creek 1982), 37.46 ug/L (Honey Creek
1984), and 31.44 ug/L (Lost Creek 1983) All other peak observed
atrazine concentrations were < 30 ug/L.

Cyanazine

None of the 24 April 15-August 15 cyanazine TWMCs exceeded 10
ug/L (the lifetime drinking water HA for cyanazine). The highest
April 15-August 15 cyanazine TMWCs over sampling years 1983-1985
and the 8 tributaries sampled were in decreasing order as follows:
3.056 ug/L (U. Honey Creek 1985), 1.569 ug/L (Lost Creek 1984),
1.466 ug/L (Honey Creek 1985), and 1.166 ug/L (Maumee River 1984).
The other 20 cyanazine TWMCs were < 1.0 ug/L.

Six of the 30 peak observed cyanazine concentrations exceeded
10 ug/L (the lifetime drinking water HA for cyanazine). One of the
6 peak observed cyanazine concentrations exceeding 10 ug/L also
exceeded 40 ug/L (4 X the drinking water HA).

The highest peak observed cyanazine concentrations in samples
collected from the 8 tributaries during April 15 to August 15 of
1982 through 1985 were in decreasing order as follows: 86.1 ug/L
(U. Honey Creek 1985), 23.09 ug/L (Lost Creek 1984), 14.88 ug/L
(Honey Creek 1982), 10.25 ug/L (Lost Creek 1983), 10.16 ug/L
(Maumee River 1984), and 10.08 ug/L (Lost Creek 1982). All other
peak observed concentrations were < 10 ug/L.

Simazine

All of the 24 Aprll 15-August 15 simazine TWMCs (one 4/15-8/15
TWMC for each of 3 years and each of 8 tributaries sampled = 24
total TWMCs) were < 1 ug/L (the MCL for simazine).

The highest April 15-August 15 simazine TMWCs over sampling
years 1983-1985 and the 8 tributaries sampled were in decreasing
order as follows: 0.842 ug/L (Cuyahoga River 1984), 0.597 ug/L
(Cuyahoga River 1985), 0.266 ug/L (Sandusky River 1985), 0.254 ug/L
(River Raisin 1985), 0.235 ug/L (Honey Creek 1985), 0.223 ug/L
(Maumee River 1985), and 0.210 ug/L (Maumee River 1984). The other
17 simazine TWMCs were < 0.2 ug/L.



Twelve of the 30 peak observed simazine concentrations
exceeded 1 ug/L (the MCL for simazine). Three of the 12 peak
observed simazine concentrations exceeding 1 ug/L also exceeded 4
ug/L (4 X the MCL).

The highest peak observed simazine concentrations in samples
collected from the 8 tributaries during April 15 to August 15 of
1982 through 1985 were in decreasing order as follows: 10.77 ug/L
(Cuyahoga River 1982), 6.926 ug/L (Maumee River 1982), 4.952 ug/L
(River Raisin 1982), 3.603 ug/L (Honey Creek 1982), 3.355 ug/L
(Sandusky River 1982), and 3.278 ug/L (Lost Creek 1982). All other
peak observed simazine concentrations were < 3 ug/L.

STUDY 2: Goolsby DA and Thurman EM. 1991. Surface water samples

were collected at 150 U.S. Geological Survey stream flow gaging
stations over 10 midwestern states (IA, IL, IN, KS, MN, MO, NE, OH,
SD, and WI). Surface waters sampled had drainage areas ranging
from < 100 to > 700,000 sq. miles. Surface waters were sampled
prior to pesticide application (March-April), during the  first
runoff event following pesticide applications (May-June), and
during the fall (October-November). However, at some locations
only a post-application sample was collected and at a few locations
only a pre-application sample was collected. The samples were
analyzed for 11 herbicides including 4 triazines (atrazine,
cyanazine, propazine, simazine) and for 2 degradates of atrazine
(desethyl-atrazine and desisopropyl-atrazine)

Atrazine

Atrazine was detected (DL = 0.05 ug/L) in 87.2% (48/55) of the
pre-application samples and in 76.8% (109/142) of the Fall samples
collected from surface waters across the 10 states sampled.
However, 97.9% (47/48) of the detectable atrazine concentrations in
the pre-application samples and 91.7% (100/109) of the detectable
atrazine concentrations in the Fall samples were less than 1 ug/L.
None of either the pre-application or Fall samples had atrazine
concentrations greater than the MCL (3 ug/L).

Atrazine was detected in 98.4% (127/129) of the post-
application samples. Atrazine was detected at greater than the MCL
(3 ug/L) in 52.8% (68/129) of the post-application samples and at
greater than 4 times the MCL (12 ug/L) in 26.4% (34/129) of the
post-application samples.

Desethyl-atrazine

Desethyl-atrazine was detected (DL = 0.05 ug/L) in 47.2%
(26/55) of the pre-application samples and 48.6% {69/142) of the
Fall samples collected from surface waters across the 10 states
sampled. However, all of the detectable desethyl-atrazine
concentrations in both the pre-application and Fall samples were <
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1 ug/L.

Desethyl-atrazine was detected in 84.5% (109/129) of the post-
application samples, but 76.1% (83/109) of the detectable
concentrations were 1less than 1 mg/L. Desethyl-atrazine was
detected at greater than the MCL for atrazine (3 ug/L) in 3.9%
(5/129) of the post-application samples, but no concentrations
exceeded 4 times the MCL (12 ug/L).

Desisopropyl-atrazine

Desisopropyl-atrazine was detected (DL = 0.05 ug/L) in only
7.3% (4/55) of the pre-application samples and was not detected
(0/142) in any of the Fall samples. All of the 4 detectable
isopropyl-atrazine concentrations in the pre-application samples
were less than 1 ug/L.

Desisopropyl-atrazine was detected in 52.7% (68/129) of the
post-application samples, but 70.6% (48/68) of the detectable
concentrations were less than 1 ug/L. Desisopropyl-atrazine was at
greater than the MCL for atrazine (3 ug/L) in 2 of the 129 post-
application samples, but neither concentration exceeded 4 times the
MCL for atrazine (12 ug/L).

Cyanazine

Cyanazine was detected (DL = 0.20 ug/L) in only 5.5% (3/55) of
the pre-application samples and in only one (1/142) of the Fall
samples collected from surface waters across the 10 states sampled.
All of the detectable concentrations were less than 1 ug/L.

Cyanazine was detected in 63.4% (82/129) of the post-
application samples. It was detected at greater than its lifetime
drinking water HA (10 ug/L) in 11.6% (15/129) of the post-
application samples and at greater than 4 times its HA (40 ug/L) in
1.6% (2/129) of the post-application samples.

Simazine

Simazine was detected (DL = 0.05 ug/L) in only 7.3% (4/55) of
the pre-application samples and in only 2.8% (4/142) of the Fall
samples collected from surface waters across the 10 states sampled.
All of the detectable simazine concentrations in both the pre-
application and Fall samples were less than the MCL for simazine (1
ug/L) .

- Simazine was detected in 53.4% (69/129) of the post-
application samples. Simazine concentrations were greater than the
MCL (1 ug/L) in 8.5% (11/129) and exceeded 4 times the MCL (4 ug/L)
in 1.6% (2/129) of the post-application samples. -

STUDY 3: Goolsby DA, Coup RC, and Markovchick DJ. 1991.
10
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Eight locations were sampled (Figure 3.1 from Figure 1 of the
study report). One location was near the outflow of the lower
Mississippi R. to the Gulf of Mexico (Baton Rouge, LA). Three
locations were near the outflow of the 3 major tributaries to the
lower Mississippi River (the upper Mississippi R. at Thebes IL, the
Missouri R. at Hermann MO, and the Ohio R. at Grand Chain IL). The
upper Mississippi R. was also sampled at Clinton, Iowa. The
remaining 3 locations were on tributaries to the upper Mississippi
R. (the Illinois R. at Valley City, IL), to the Missouri R. (the
Platte R. at Louisville, NE), and to the Wabash R. which discharges
to the Ohio R. (the White R. at Hazelton, IN).

Sampling was begun in early April 1991 and will continue for
one year. Samples were collected at each location weekly during
April and biweekly during May, June, and July. Samples will be
collected weekly during other months. This USGS report contains the
results of the analyses of samples collected in April, May, and
June 1991. Results for samples collected thereafter through March
1992 will be published by USGS in a subsequent report.

Atrazine

Atrazine was detected at greater than 0.05 ug/L (the detection
limit) in all of the 146 samples collected during April-June 1991
at the 8 sites sampled. Atrazine was detected at greater than 3
ug/L (the MCL) in 28.8 % of the samples over 6 of the 8 sites.
However, all of the samples collected from the Ohio R. at Grand
Chain IL and the upper Mississippi R. at Clinton, IA had atrazine
concentrations < 3 ug/L, and all but one of the samples collected
in the lower Mississippi at Baton Rouge had atrazine concentrations
< 3 ug/L. None of the samples collected from any of the sites had
atrazine concentrations greater than 12 ug/L (4 times the MCL).

The highest atrazine concentrations reported in the 146
samples were 10.0 ug/L on 6/7/91, 6.80 ug/L on 5/31/91, and 6.50
ug/L on 5/29/91 in the Platte R. at Louisville, NE; 9.20 ug/L on
5/30/91, 8.60 ug/L on 5/28/91, and 8.20 ug/L on 6/3/91 in the White
R. at Hazelton, IN ; and 6.30 ug/L on 5/10/91 in the Illinois River
at Valley City, IL. All other samples had atrazine concentrations
< 6.0 ug/i. _ .

The following 4 sampling sites had overall (April to June or
May to June) arithmetic mean atrazine concentrations > 3 ug/L (the
MCL): the White R. at Hazelton IN (3.73ug/L), the Illinois R. at
Valley City IL (3.31 ug/L), the Platte R. at Louisville NE (3.15
ug/L), and the Missouri R. at Hermann MO (3.00 ug/L).

Annual means could not be computed from the awailable data.
However, since the Spring 1991 means are only slightly larger than
the MCL and since Spring means are generally much greater than
annual means at most locations throughout the Mississippi Basin, it
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is unlikely that the 1991 annual means exceeded the MCL at any of
the 8 locations sampled in this study.

Cyanazine

Cyanazine was detected at greater than 0.20 ug/L (the
detection 1limit) in 73.9% of the 146 samples Cyanazine
concentrations exceeded 1 ug/L in 39.7% of the samples collected,
but none exceeded 10 ug/L (the lifetime drinking water HA).

The highest cyanazine concentrations reported in the 146
samples were 4.40 ug/L on 5/28/91 in the White River at Hazelton,
IN; 6.60 ug/L on 5/19/91 and 5.60 ug/L on 5/8/91 in the Illinois
River at Valley CcCity, IL; 7.30 ug/L on 6/7/91, 7.00 ug/L on
5/31/91, and 6.80 ug/L on 5/21/91 in the Platte River at
Louisville, NE; and 4.70 ug/L on 6/13/91 and 4.30 ug/L on 6/1/91 in
the Missouri River at Hermann, MO.

The highest overall (April to June or May to June) arithmetic
mean cyanazine concentrations were 2.18 ug/L in the Illinois River
at Valley City, 1.99 ug/L in the Platte River at Louisville, 1.52
ug/L in the Missouri River at Hermann, and 1.41 ug/L in the
Mississippi River at Thebes.

Simazine

Simazine was detected at greater than 0.05 ug/L (the detection
limit) in 42.5% of the 146 samples collected during April-June 1991
at the 8 sites sampled, but none of the concentrations exceeded 1
ug/L (the MCL).

The highest simazine concentrations reported in the 146
samples were 0.72 ug/L on 5/30/91, 0.58 ug/L on 6/3/91, 0.51 ug/L
on 5/28/91, and 0.45 ug/L on 6/13/91 in the White River at
Hazelton, IN; and 0.40 ug/L on 5/21/91 in the Ohio River near Grand
Chain, IL.

The highest monthly arithmetic mean simazine concentrations
were 0.26 ug/L for May and 0.33 ug/L for June in the White River at
Hazelton, IN; and 0.15 ug/L for May and 0.11 ug/L for June in the
Ohio River near Grand Chain, IL.

STUDY 4: Smith RG, Triebe FM, and Baszis SR. 1987.

30 community water systems which use surface water as the
primary source and are located in areas of Lasso use (alachlor is
the a.i. in Lasso) were sampled (7 in OH, 5 in KS, 5 in IL, 4 in
MO, 3 in IA, 2 in VA, and 1 each in WI, MI, and IN; see Figure 4.1
from Figure 1 of the study report, and Table 4.1 from Table 5 of
the study report). Samples were collected daily from April through
August or September at all but one site. Samples were collected-an
additional 8 months at the IL site because of extremely high
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herbicide concentrations.
Atrazine

Atrazine was detected at > 0.20 ug/L (the detection limit) in
80.3% (545/678) of the samples collected during April-August or
April-September 1986 from the finished water of the 30 community
water systems sampled. Atrazine was detected at greater than the
3 ug/L (the MCL) in 28.9% (196/678) of the samples collected from
16 of the 30 systems and at greater than 12 ug/L (4 times the MCL)
in 2.5% of the samples (17/678) from 4 of the 30 systems.

The highest peak atrazine concentrations reported in the 7 day
composite samples were 22.5 ug/L and 21.5 ug/L on 5/7/86, 21.2 ug/L
and 21.0 ug/L on 5/21/86, and 20.5 ug/L on 5/14/86 all in the
finished water of the Jacksonville, IL Community Water System.
Other community water systems with at 1least one atrazine
concentration > 12 ug/L (4 times the MCL) were Calendonia, OH;
Columbus OH; Fort Wayne, IN; and Shipman, IL.

Community water systems with April-August 1986 or April-
September 1986 atrazine arithmetic mean concentrations (in 7 day
composite samples) > 3 ug/L (the MCL) were Jacksonville,IL (8.90
ug/L); Pomona Lake, KS (5.49 ug/L); Columbus, OH (5.16 ug/L);
Sabetha, KS (3.7 ug/L); Fort Wayne, IN (3.4 ug/L); Bowling Green,
OH (3.11 ug/L); and Jefferson Co., KS (3.04 ug/L). The Shipman, IL
Community Water System had an April 1986-April 1987 atrazine
arithmetic mean of 6.04 ug/L.

Cyanazine
Cyanazine was detected at > 0.20 ug/L (the detection limit) in

34.9% (237/678) of the samples collected during April-August or
April-September 1986 from the finished water of the 30 community
water systems sampled. However, 71.3% (169/237) of the detects
were less than 1 ug/L. None of the 237 detects exceeded 10 ug/L
(the lifetime drinking water Ha).

The highest peak cyanazine concentrations reported in the 7
day composite samples of finished water were 4.11:-ug/L on 5/21/86
in the Bowling Green, OH CWS; 4.95 ug/L on 6/18/86, 4.20 ug/L on
6/11/91, and 4.18 ug/L on 6/25/86 in the Columbus , OH CWS; 6.14
ug/L on 5/21/86 and 4.72 ug/L on 5/28/86 in the Iowa City IA CWS;
and 5.61 ug/L on 5/28/86 and 5.52 ug/L on 5/21/86 in the U. of Iowa
CWS. All other cyanazine concentrations were less than 4 ug/L.

Community water systems with April-August 1986 or April-
September 1986 cyanazine arithmetic mean concentrations (in 7 day
composite samples) > 1 ug/L were Columbus, OH (1.22 ug/L); Iowa
City, IA (1.39 ug/L); Jacksonville, IA (1.16 ug/L); and U. of Iowa
(1.44 ug/L).
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Simazine was detected at > 0.20 ug/L (the detection limit) in
19.5% (132/678) of the samples collected during April-August or
April-September 1986 from the finished water of the 30 community
water systems sampled. However, 90.9% (120/132) of the detects
were less than 1 ug/L (the MCL). None of the 132 detects exceeded
4 ug/L (4 times the MCL).

The highest peak simazine concentrations reported in the 7 day
composite samples of finished water were 1.19 ug/L on 5/28/86, 1.52
ug/L on 6/4/86, 1.11 ug/L on 6/11/86, and 1.06 ug/L on 7/2/86 in
the Columbus, OH CWS; 1.19 ug/L on 6/4/86 and 1.06 ug/L on 6/11/86
in the Fort Wayne, IN CWS; 2.23 ug/L on 7/3/86 and 1.15 ug/L on
7/10/86 in the Jarrat, VA CWS; 1.58 ug/L on 7/16/86 in the Macomb,
IL CWS; and 2.54 ug/L on 6/4/86, 1.73 ug/L on 6/11/86, and 1.40
ug/L on 7/2/86 in the Westerville, OH CWS. All other Simazine
concentrations were less than 1 ug/L (the MCL).

Community water systems with April-August 1986 or April-
September 1986 simazine arithmetic mean concentrations (in 7 day
composite samples) > the MCL (1 ug/L) were Iowa City, IA (1.39
ug/L); Jacksonville, IA (1.16 ug/L); and U. of Iowa (1.44 ug/L).

STUDY 5: Roux P. 1989.

Surface waters sampled included 4 in Indiana, 3 in Illinois,
3 in Michigan, and one each in Iowa, Kansas, and Florida (Table 5.1
and Figure 5.1 from Table 1 and Figure 1 of the study report).
Surface water samples were collected in 1986 and 1987. Samples were
collected every 2 weeks in the peak growing period of April, May,
and June and monthly in March, July, August, September, October,
and November. Samples were not collected in December, January, or
February.

Atrazine

Atrazine was detected at > 0.1 ug/L in 88.7% (298/336) of the
samples collected from the 14 surface waters. However, 74.8% of
the detects (223/298) were less than 1 ug/L. Atrazine was detected
at greater than 3 ug/L (the MCL) in 9.5% (32/336) of the samples
and at greater than 12 ug/L (4 times the MCL) in 3.0% (12/336) of
the samples.

The highest peak concentrations reported were 30.5, 30, 29,
28, 18, 14, and 12 ug/L in Little Crooked Creek, IL; 30 and 13.0
ug/L in Clifty Creek, IN; and 14 and 12 ug/L in the Wabash River,
IN; All other reported concentrations were < 10 ug/L.

Arithmetic means that exceeded 3 ug/L (the MCL) were 9.45 ug/L
(3/86-11/86) and 7.00 ug/L (3/87-11/87) in Little Crooked Creek,
IL; 4.52 ug/L (3/86-11/86) in Wabash River, IN; and 3.75 ug/L
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(3/87-11/87) in Clifty Creek, IN. The arithmetic means over the
3/86-11/87 sampling period for the remaining 11 surface waters
sampled in the Roux 1989 study were all less than 1 ug/L.

STUDY 6: Ross R. and Balu K. 1985.

Sampling locations included 11 in the Mississippi River (1 in
MO, 2 in AR, 2 in TN, 3 in MS, 3 in LA), 4 in the Missouri River
(all in MO), 3 in the Des Moines River (all in IA), 17 in other
miscellaneous surface freshwaters (2 in IA, 4 in IL, 3 in AL, 1 in
FL, 2 in TX, 2 in KS, 2 in CA, 1 in PA), and over 20 in the Gulf of
Mexico (Table 6.1 and Figures 6.1 through 6.4 from Table 2 and
Figures through 5 of the study report). Samples were also
collected of 2 tap water supplies (Baton Rouge, LA and St. Gabriel,
1LA). The report covers surface water samples collected from 1975
through 1985 by Ciba Geigy. The years in which samples were taken
varied depending upon the sampling location (Table 6.2 from Table
1 of the study report).

(1) 1975-1985 Atrazine in Surface Freshwaters -

(a) 1975-1981: Atrazine was detected at greater than 0.1 ug/L
(the detection limit) in 90.3% of the 1407 samples collected
during 1975-1981 from 33 locations in 18 surface waters, but
69.4% of the 1269 detects were less than 1 ug/L. Atrazine was
detected at greater than 3 ug/L (the MCL) in 5.6% (79/1406) of
the samples, and at greater than 12 ug/L in 0.5% (7/1406) of
the samples.

Peak concentrations exceeding 4 times the MCL (12

ug/L) were 234 ug/L on 10/4/76 and 56 ug/L on 10/18/76 in the
Mississippi River 10 miles above Vicksburg; 17.8 ug/L on
6/25/75 in the Mississippi River 10 miles below Helena, AR;
16.7 ug/L on 6/25/75 in the Mississippi River 1 mile above
Helena, AR; 14.0 ug/L on.6/9/75 in the Missouri River 10 miles
below St. Joseph; 13.59 ug/L on 6/30/75 in the Des Moines
River at the Mississippi River confluence; and 13.0 ug/L on
5/27/75 in the Wabash River at the Ohio River confluence. All
other atrazine concentrations were < 10 ug/L.

Annual (or longest available 1less than annual)
arithmetic means exceeding the MCL (3 ug/L) were 3.77 ug/L in
the Missouri River 10 miles below St. Joseph (19 samples 4/75-
12/75), 3.19 ug/L in the Des Moines River at the Miss.
Confluence (21 samples 3/75-12/75), and 9.66 ug/L in the
Mississippi River 10 miles south of Vicksburg, MS (32 samples
2/76-11/76). The elevated mean in the Mississippi River was
due primarily to abnormally high atrazine concentrations (234
and 56 ug/L) in 2 samples collected in October 1976. The
magnitude of the concentrations, the fact that the samples
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were collected in October well after when peak atrazine
concentrations are normally observed, and atrazine
concentrations < 3 ug/L in all samples other samples collected
3/75-12/79 suggests that the abnormally high atrazine
concentrations in the two October 1976 samples did not result
from normal agricultural practice.

Annual (or longest available less than annual )
arithmetic mean atrazine concentrations less than the MCL, but
greater than 2 ug/L were 2.42 ug/L in the Republican River at
the Miss. River confluence (18 samples 4/75-2/76) and 2.25
ug/L in the Wabash River at the Ohio River confluence (19
samples 4/75-3/76).

(b) 1982-1985: Atrazine was detected at > 0.1 ug/L (the
detection limit) in 89.8% of the 461 samples collected during
1982-1985 from 6 locations in 3 surface waters, but 74.6% of
the 414 detects were less than 1 ug/L. Atrazine was detected
at greater than 3 ug/L (the MCL) in 6.5% (30/461) of the
samples, but at greater than 12 ug/L (4 times the MCL) in only
2 samples.

Peak observed atrazine concentrations exceeding 4 times
the MCL (12 ug/L) were 28.0 ug/L on 11/16/82 in the
Mississippi River 1 mile above Vicksburg and 16.0 ug/L on
7/12/82 in the Mississippi River at Greenville, KS. All other
atrazine concentrations were < 10 ug/L.

The highest annual (or 1longest available 1less than
annual) arithmetic means were 1.60 ug/L in the Missouri River
near St. Charles (16 samples 5/52-12/82), 1.76 ug/L in the
Mississippi River at Greenville KS (16 samples 5/82-12/82),
1.87 ug/L in the Mississippi River 1 mile above Vicksburg MS
(52 samples 1/82-12/82), and 1.80 ug/L in the Mississippi
River 8 miles above CIBA GEIGY plant at St. Gabriel LA (19
samples 1/84-12/84).

(2) Atrazine Degradates in Surface Freshwaters Some of the surface
freshwater samples collected in 1975 were analyzed for 1 to 4 of
the following degradates : 2-hydroxy-4-ethylamino-6-isopropylamino-
s-triazine (G-34048 - hydroxylated atrazine), 2-chloro-4-
ethylamino-6-amino-s~triazine (G-28279 - desisopropylated
atrazine), 2-chloro-4-amino-6-isopropylamino-s-triazine (G30033 -
desethylated atrazine), and 2-chloro-4,6~-diamino-s-triazine (G28273
- dealkylated atrazine) (Figure 6.5 from Figure 1 of the study
report) .

—~——

Most of the samples analyzed had atrazine degradate
concentrations less than detection 1limits of 0.5 to 1.0 ug/L.
Hydroxylated atrazine was detected at concentrations > 1 ug/L in 5
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samples ranging from 1.0 to 1.8 ug/L. Desisopropylated atrazine was
detected at concentrations > 1 ug/L in 4 samples ranging from 1.1
to 2.1 ug/L. Dealkylated atrazine was detected at concentrations
> 1 ug/L in 2 samples (1.89 and 1.80 ug/L). Desethylated atrazine
was not detected at concentrations > 1 ug/L in any samples.
Atrazine degradate concentrations were typically 2X to > 10X lower
than the atrazine concentration, but were occasionally comparable.

(3) 1982-1985 Atrazine in Surface Water Source Tap Water:

Atrazine was detected at greater than 0.1 ug/L (the detection
limit) in 70.6% of the 221 samples collected during 1982-1985 from
4 surface water source tap waters. However, 88.5% of the 156
detects were less than 1 ug/L. Atrazine was detected at greater
than 3 ug/L (the MCL) in only one sample.

The highest observed peak concentrations reported were 5.10
ug/L on 7/10/84, 5.0 ug/L on 7/25/84, 3.90 ug/L on 6/15/84, and
3.10 ug/L on 7/21/82 all in Missouri River St. Charles, MO tap
water. All other tap water concentrations were < 3.0 ug/L."-

The arithmetic means over the entire sampling period for the
4 tap water locations were as follows: 0.89 ug/L in the Missouri
River source St. Charles tap water (68 samples 7/82-2/85); 0.39
ug/L in the Ohio River source tap water (51 samples 7/82-2/85);
0.14 ug/L in the Miss. River source Baton Rouge tap water (30
samples 2/83-6/85); and 0.12 ug/L in the Sacramento River source
tap water (72 samples 5/82-7/85).

(4) Atrazine Concentrations in the Gulf of Mexico Of 48 samples

collected in the Gulf of Mexico at the mouth of the Mississippi
River from 1975 to 1985, 5 had atrazine concentrations > 1 ug/L
ranging from 1.2 to 2.5 ug/L. The atrazine concentration
distribution for 174 samples collected at 11 locations off Venice,
LA in the Gulf of Mexico from 1975 through 1985 was as follows: C
< 0.1 ug/L (51 samples; 29.3%), 0.1 < C £ 1.0 ug/L (100 samples;
55.9%), 1.0 < C < 5.0 ug/L (17 samples; 9.5%), 5.0 < C < 10 ug/L (3
samples; 1.7%), and C > 10 ug/L (1 sample at 56.4 ug/L; 0.6%). The
majority of observed atrazine concentrations > 1 ug/L were in
samples collected in 1975 and in 1980. Only 2 samples collected
from 1981 through 1985 had atrazine concentrations > 1 ug/L.

STUDY 7: Keck P. 1991. Missouri River Public Water Supplies

Association. 1991 Missouri River Monitoring Study. S8eptember 19,
1991. '

Samples were collected at 7 locations along the lower Missouri
River (Figure 7.1 and Table 7.1 from Figure 1 and Table 1 of the
study report). The sampling locations selected bracketed entry
points of major tributaries to the lower Missouri River. The
sampling locations were all far enough downstream from tributary
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entrance points to assure mixing within the Missouri Samples were
collected daily at all 7 sampling locations in May, June, and July
1991. :

Atrazine

Atrazine was detected (detection limit not provided) in 62.9%
of the 589 samples analyzed. Atrazine concentrations greater than
the MCL (3 ug/L) were reported in 28.0% (165/589) of the samples
analyzed. Arithmetic mean atrazine concentrations ranged from 0.72
ug/L at Omaha NE to 3.22 ug/L at Boonville MO. Boonville was the
only sampling location where the arithmetic mean exceeded the MCL
(3 ug/L), but 4 other sampling locations had arithmetic means
greater than 2 ug/L. Maximum observed atrazine concentrations
ranged from 6.71 ug/L at Chesterfield MO to 11.1 ug/L at Kansas
City MO. None exceeded 4 times the MCL (12 ug/L).

Simazine

Simazine was detected (detection limit not provided) in only
2 of the 589 samples analyzed. Both detections were in samples
collected from the Kansas City location. The maximum simazine
concentration reported (0.48 ug/L) is well below the MCL (1 ug/L).

STUDY 8: Moyer L and Cross J. 1990.

Samples for pesticide analyses were collected from a 30
station subnetwork of the 208 station Illinois Ambient Water
Quality Monitoring Network (Table 8.1 and Figure 8.1 from Table 2
and Figure 2 of the study report). Twenty-six of the 30 stations
selected for pesticide monitoring drain predominantly agricultural
watersheds and have historically reported high suspended sediment
loads (both together indicate high potential for pesticide runoff).

Four of the 30 stations drain predominantly non-agricultural
watersheds and were selected to serve as controls. The 4 control
stations were in the Des Plaines River, the upper Illinois River,
the Big Muddy River, and Lusk Creek.

Samples were collected at each of the 30 stations twice in the
spring, twice in the summer, once in the fall, and once in the
winter from October 1985 to October 1988. A total of 580 samples
were collected under that schedule.

To determine the magnitude and duration of elevated pesticide
concentrations during high runoff post-application periods in the
spring, additional more intensive sampling was conducted at 2
additional sites. A total of 25 additional samples at another
Macoupin Creek site and 15 additional samples at a Spring Creek
site were collected from May 1 through May 20, 1989.

Atrazine
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Atrazine was detected (detection limit 0.1 ug/L) in 66.7% of
the 575 samples analyzed, but 75.2% of the 441 detects were less
than 1 ug/L. Atrazine concentrations exceeded the MCL (3 ug/L) in
7.3% (42/575) of the samples over 17 locations and 4 times the MCL
(12 ug/L) in 1.4% (8/575) of the samples over 6 locations.

Atrazine concentrations exceeding four times the MCL (12 ug/L)
were 13.0 ug/L on 6/18/87 in the Little Wabash River, 16.0 ug/L on
6/26/86 in the Spoon River (2 miles W of Wyoming IL), 39.0 ug/L on
5/11/88 and 14.0 ug/L on 6/16/88 in Bay Creek, 19.0 ug/L on 5/12/88
in Bear Creek, 24.0 ug/L on 5/19/87 in the Plum River, and 13.0
ug/L on 5/21/86 and 18.0 ug/L on 5/6/87 in Silver Creek.

Annual (or the 1longest available if 1less than annual)
arithmetic mean atrazine concentrations exceeding the MCL (3 ug/L)
were 5.22 ug/L (1/87-11/87) in the Little Wabash River NE of
Louisville IL, 9.33 ug/L (1/88-10/88) in Bay Creek at Nebo IL, 4.40
ug/L (1/88-9/88) in Bear Creek 2.2 miles NE of Marcelline IL, 4.24
ug/L (1/87-10/87) in Plum River at E. Savanna IL, and 4.26 ug/L
"(1/87-10/87) in Silver Creek 2.2 miles SE of Freeburg IL. - Mean
atrazine concentrations over the entire October 1985 to October
1988 sampling period for each of the 30 sampling locations are
presented in Figure 8.4 (from Figure 10 of the study report).

Cyanazine

Cyanazine was detected (detection limit 0.1 ug/L) in 37.7% of
the 575 samples analyzed, but 76.0% of the 217 detects were less
than 1 ug/L. Five cyanazine concentrations over 5 1locations
exceeded the lifetime drinking water HA (10 ug/L). No cyanazine
concentrations exceeded 4 times the lifetime drinking water HA (40

ug/L).

Cyanazine concentrations exceeding the lifetime drinking water
HA (10 ug/L) were 11.0 ug/L on 4/16/87 in the Embarass River, 17.0
ug/L on 4/16/87 in the Little Wabash River, 38.0 ug/L on 5/11/88 in
Bay Creek, 31.0 ug/L on 5/12/88 in Bear Creek, and 28.0 ug/L on
5/19/87 in the Plum River.

None of the annual (or longest available less than annual)
arithmetic mean cyanazine concentrations were greater than the
lifetime drinking water HA (10 ug/L). The highest arithmetic mean
cyanazine concentrations were 3.51 ug/L (1/87-11/87) in the Little
Wabash River, 7.85 ug/L (1/88-10/88) in Bay Creek, 6.04 ug/L (1/88-
9/88) in Bear Creek, and 4.71 ug/L (1/87-10/87) in the Plum River.

S8TUDY 9: S8quillace P and Engberg R. 1988.

Samples were collected at 6 locations within tHe Cedar River
Basin (5 along the Cedar River and one along the Shell Rock River;
Figure 9.1 from Figure 2 of the study report). The Cedar River
discharges into the Iowa River with an average discharge of 4800
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ft,/sec. The total drainage area of the Cedar River is 7819
mi?. Samples were collected approximately monthly from May 1984
through September 1985 at the Floyd and Cedar Falls sampling
locations, and from May 1984 through November 1985 at the other 4
locations. :

Atrazine:

Dissolved atrazine was detected in 91.0% of the 100 samples
analyzed, but 76.9% of the 91 detects were less than 1 ug/L.
Dissolved atrazine concentrations exceeded the MCL (3 ug/L) in 12%
(12/100) of the samples over 5 locations and 4 times the MCL (12
ug/L) in 4% (4/100) of the samples over 3 locations.

Atrazine concentrations exceeding 4 times the MCL (12 ug/L)
were 16.0 ug/L on 6/19/84 in Cedar River near Carville IA, 16.0
ug/L on 6/10/84 and 15.0 ug/L on 6/20/84 in Cedar River at Cedar
Falls IA, and 15.0 ug/L on 6/10/84 in Cedar River at Gilbertville
IA. All other atrazine concentrations were less than 9 ug/L.

Six to 7 month arithmetic mean dissolved atrazine
concentrations exceeding or approximately equal to the MCL (3 ug/L)
were 3.43 ug/L (5/84-12/84) in Cedar River near Carville IA, 3.76
ug/L (5/84-12/84) in Cedar River at Cedar Falls IA, 3.21 ug/L ug/L
(5/84~12/84) in Cedar River at Gilbertville IA, and 2.98 ug/L
(6/84-12/84) in Cedar River near Bertram IA.

Cyanazine

Dissolved cyanazine was detected in 35.0% of the 100 samples
analyzed, but 65.7% of the 35 detects were less than 1 ug/L. No
cyanazine concentrations exceeded the lifetime drinking water HA
(10 ug/L).

The highest dissolved cyanazine concentrations reported were
8.0 ug/L on 6/9/84 in Cedar River at Floyd IA, 8.0 ug/L on 6/9/84
and 6.8 ug/l on 6/19/84 in Cedar River near Carville IA, 8.70 ug/L
on 6/10/84 and 7.20 ug/L on 6/20/84 in Cedar River at Cedar Falls
IA, and 8.10 ug/L on 6/10/84 in Cedar River at Gilbertville IA. All
were below the lifetime drinking water HA for cyanazine of 10 ug/L.

The highest annual (or the longest available if shorter than
annual) arithmetic mean dissolved cyanazine concentrations were
1.65 ug/L (5/84-12/84) in Cedar River at Floyd IA, 1.95 ug/L (5/84-
12/84) in Cedar River near Carville IA, 1.87 ug/L (5/84-12/84) in
Cedar River at Cedar Falls IA, 1.72 ug/L (5/84-12/84) in Cedar
River at Gilbertville IA, and 1.68 ug/L (6/84-12/84) in Cedar River
near Bertram IA. All of the means were far below the lifetime
drinking water HA for cyanazine of 10 ug/L. -
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STUDY 10: Roux P, 1988.

Surface waters sampled were 3 in Iowa, 2 in Georgia, and one
each in Delaware, Louisiana, Michigan, Minnesota, Ohio, and South
Dakota (Table 10.1 and Figure 10.1 from Table 1 and Figure 1 of the
study report). Surface water samples were collected monthly in
September, October, and November of 1986; monthly in March, July,
August, September, October, and November 1987; and bimonthly in
April, May, and June 1987. Samples were not collected in December,
January, or February.

Atrazine

Atrazine was detected at > 0.1 ug/L in 65.7% of the 163
samples collected from the 14 rivers, but 93.5% of the detects were
less than 1.0 ug/L. The highest peak concentrations observed were
4.5 ug/L in the Skunk River, IA; 4.5 ug/L in the Bayou Tech River,
LA; 2.70 ug/L in Skunk Creek, SD; 1.90 ug/L in the Mad River, OH;
1.80 ug/L in the North River, IA; 1.40 ug/L in the Rum River, MN;
and 1.20 ug/L in Strockly Branch, DE. However, those were the only
observed concentrations > 1.0 ug/L.

MISCELLANEOUS FIFRA 6(a)(2) DATA on 3 Reservoirs/Lakes

(1) West Lake at Osceola, IA

CIBA-GEIGY indicated that in cooperation with the Osceola
Water Department, one raw and one finished water sample were
collected in April, May, June, July, August, September, and
December 1991. Twelve of the 14 total samples (7 raw, 7 finished)
including all of the ones collected in August, September, and
December had atrazine concentrations exceeding the MCL (3 ug/L)
ranging from 3.9 to 9.3 ug/L.

Three atrazine degradates (desethyl-atrazine, desisopropyl—
atrazine, and desalkyl-atrazine) were detected in all 14 samples at
concentrations ranging from 0.58 to 1.7 ug/L.

Cyanazine was detected in the July raw and finished water
samples at 13 and 12 ug/L which exceed the cyanazine lifetime
drinking water HA of 10 ug/L (no MCL has yet been established for
cyanazine, but the Office of Drinking Water frequently ends up
setting the MCL equal to the lifetime drinking water HA). All 4 of
the samples collected in August and September had cyanazine
concentrations exceeding the 1lifetime drinking water HA for
cyanazine (10 ug/L).

DuPont indicated that in cooperation with the town of Osceola,
samples of finished water from West Lake were collected monthly in
March and April 1991, and weekly "since May" to 9/21/91. Atrazine
concentrations (maximum 8.7 ug/L) in all samples collected "since
June" were reported to have exceeded the atrazine MCL of 3 ug/L
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(see atrazine graph in the DuPont attachment). Cyanazine
concentrations (maximum 15.9 ug/L) in all samples collected since
"mid-June" were reported to have exceeded the cyanazine lifetime
drinking water HA of 10 ug/L. ‘

(2) Rathburn Reservoir in Towa

Based upon data submitted by CIBA-GEIGY, none of the 18 water
samples collected from Rathburn Reservoir on April 10, 1990 had
atrazine concentrations exceeding the MCL (3 ug/L). However, 9 of
the 20 water samples collected on 6/6/90, 18 of the 20 water
samples collected on 7/30/90, 17 of the 19 water samples collected
on 11/1/90, and 17 of the 20 water samples collected on 12/11/90
had atrazine concentrations exceeding the MCL ranging from 3.4 to
13.7 ug/L.

Average atrazine concentrations exceeded the MCL of 3 ug/L on
each day except 4/10/90. Average atrazine concentrations in water
samples were 0.9 ug/L for the 18 collected on 4/10/90, 3.8 ug/L for
the 20 collected on 6/6/90, 4.9 ug/L for the 20 collected on
7/30/90, 4.2 ug/L for the 19 collected on 11/1/90, and 4.3 ug/L for
the 20 collected on 12/11/90. The overall average atrazine
concentration of 3.7 ug/L also exceeded the MCL.

The atrazine degradate G-30033 (2-amino-4-chloro-6-
isopropylamino-g-triazine) was detected in 74 of the 77 water
samples for which it was analyzed at concentrations up to 1.35
ug/L. The atrazine degradate G-28279 (2-amino-4-chloro-6-
ethylamino-g-triazine) was detected in 51 of the 58 water samples
for which it was analyzed at concentrations up to 1.03 ug/L.

(3) Hoover Reservoir at Columbus, OH

. Samples were collected monthly from October 1990 to March 1991
from the Hoover Reservoir. Three of the 6 samples (October,
November, and December 1990) had atrazine concentrations exceeding
the MCL (3 wug/L) ranging from 6.0 to 6.3 ug/L. Atrazine

concentrations in the January, February, and March 1991 samples

were all below the MCL ranging from 0.58 to 1.7 ug/L.

(2) One or more of 3 chloro-triazine degradates of atrazine (G-
30033: 2-amino-4-chloro-6-isopropylamino-s~triazine; G-28279: 2-
amino-4-chloro-6-ethylamino~-g-triazine; and G-28273: 2,4~diamino-6-
chloro-g-triazine) were detected in 4 of the 6 samples at
concentrations ranging from 0.23 to 1.5 ug/L.
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i. STUDY 1: Baker D. 1988. BSediment, nutrient and pesticide
transport in selected Great Lakes Tributaries. Completed February
1988. Performed by Water Quality Laboratory of Heidelberg College,
Tiffin, Ohio for the Great Lakes National Program Office of U.S.
EPA (Region 5). (Included as Appendix D of MRID #41065205).

1.1) Sampling Locations:

Eight tributaries of Lake Erie (7 in OH, 1 in MI) were sampled
for 10 pesticides including atrazine, each at one location within
the tributary (Table 1.1 and Figure 1.1 from Table 5.1 and Figure
5.1 of the study report).

1.2) sampling Periods/Years:
Samples were collected from April 15-August 15 in 1982 through

1985.

1.3) Sampling Methodeology:

Grab samples were collected at the Cuyahoga River and River
Raisin sites. Automatic samplers housed in USGS gauging stations
and capable of collecting samples either twice a day for six
consecutive days or 4 times a day for 7 consecutive days were used
at the other 6 sampling locations. However, the total number of
samples analyzed for pesticides at each location for each year
(Table 1.1) was generally less than the total number of days in the
April 15 to August 15 sampling period (122) and always much less
than 122 times 2 (twice a day sampling) or 4 (four times a day
sampling). The reason for the number of samples analyzed for
pesticides being much lower than the theoretical maximum possible
number of sample collections is unclear.

The times, frequency, and compositing (if any) of sample
collection for pesticides were not provided. Based upon the total
number of samples collected over the April 15-August 15 sampling
periods, there were probably at least 3 samples collected per week
at each location. No information was provided on the depth of
sampling or on whether samples included the surface film. The use
of single automatic samplers at 6 of the 8 locations indicates that
samples were not taken at various points across the width of the
surface water and composited.

1.4) Analytical Procedures:

Samples were analyzed for as many as 18 separate
pesticides including atrazine. The pesticides were extracted from
the water samples with methylene chlrazine for 1984 and 1985 were
86 and 69%, respectlvely. The reportad concentrations were
corrected for recoveries less than 100%. ———
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1,5) QA/QC Procedures:

The QC program reportedly included the analysis of
blanks, spiked samples, and replicates, but no details were
provided in this report other than the mean percent recoveries
given above. No information was provided on the shipping and
storage of samples, the storage stability of samples, or the
elapsed time between sampling and analysis. Therefore, EFGWB could
not evaluate the accuracy of the data.

The study author indicates that more detailed information
on the QA/QC procedures and analytical methods used can be obtained
from the following paper:

Kramer J and Baker D. 1985. An analytical method and quality
control program for studies of currently used pesticides in
surface waters. IN: Taylor J and Stanley T, eds. Quality
assurance for environmental measurements. ASTM STP 867. Amer.
Soc. Testing and Materials, Philadelphia, P. 116-132.

1.6) Reported Results:

. Samples were analyzed for 10 pesticides including the
triazines atrazine, cyanazine, and simazine. Time weighted mean
concentrations (TWMCs) and maximum observed concentrations of
samples collected during April 15 to August 15 of 1982 through 1985
were reported for each of the 8 Lake Erie tributaries sampled
(Tables 1.2 and 1.3 from Tables 7.2 and 7.3 of the study report).
The results of the analysis of individual samples (other than those
with the maximum observed concentration) were not tabularly
reported. However, same page plots of flow and concentrations of
4 of the pesticides (including atrazine and cyanazine) vs. time
during the April 15 - August 15 sampling period were presented for
each year and the 3 sampled surface waters with the highest
pesticide concentrations (Surface Water Appendix Figures 1.1
through 1.12 from Figures 7.1 through 7.12 of the study report).
In addition, based upon pooled results from the April 15-August 16
sampling periods, "concentration exceedency curves" (concentration
vs. percent of April 15 - August 15 sampling period concentration
is exceeded) were presented for six of the pesticides (including
atrazine and cyanazine) and all 8 sampled surface waters (Surface
Water Appendix Figure 1.13 from Figure 7.14 of the study report).

Under Phase II of the Drinking Water Reqgulations, water supply
systems will be required to collect a minimum of 4 finished water
samples a year, one per quarter. A water supply system will - be
considered out of compliance if the annual mean concentration of a
regulated pesticide in the 4 quartely samples exceeds the MCL for
the pesticide. If the pesticide concentration exceeds -4 times the
MCL in any individual sample, the annual mean will obviously exceed
the MCL if only the minimum number of samples is collected (4 per
year; 1 per quarter).

1.2
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The maximum observed concentrations of pesticides were
compared to 4 times their MCL (or 4 times their lifetime drinking
water HA if a MCL was not available). The April 15-August 15 TWMCs
of pesticides (the longest available means) were compared to their
MCLs (or their 1lifetime drinking water HA if a MCL was not
available). Annual TWMCs are more appropriate for comparison to the
MCLs because of the Phase II regulations, but could not be computed
because samples were collected only from April 15 to August 15. It
should be noted that the ratios of April 15-August 15 TWMCs to MCLs
are probably generally substantially greater than the ratios of
annual TWMCs to MCLs.

1.6.1 Atrazine

Atrazine TWMCs for samples collected from the 8 tributaries
during April 15 to August 15 of 1983 through 1985 ranged from 0.254
ug/L (Cuyahoga river 1984) to 7.67 ug/L (Honey Creek 1985). The
distribution of the April 15-August 15 atrazine TWMCs (one 4/15-
8/15 TWMC for each of 3 years and each of 8 tributaries sampled =
24 total TWMCs) was as follows:

TWMCs < 1.0 ug/L (6 over 3 tributaries; 25%)

1.0 ug/L < TWMCs < 3.0 ug/L (9 over 4 tributaries; 37.5%)
TWMCs > 3 ug/L (9 over 6 tributaries; 37.5%)

Nine of the 24 April 15-August 15 atrazine TWMCs representing
6 of the 8 tributaries sampled exceeded 3 ug/L (the MCL and
lifetime drinking water HA for atrazine). The highest April 15-
August 15 atrazine TMWCs over sampling years 1983-1985 and the 8
tributaries sampled were in decreasing order as follows: 7.673
(Honey Creek 1985), 6.583 ug/L (Lost Creek 1984), 6.406 ug/L
(Sandusky River 1985), 5.366 ug/L (U. Honey Creek 1985), 5.200 ug/L
(Rock Creek 1985), 5.194 ug/L (Honey Creek 1984), 3.768 ug/L (Lost
Creek 1983), 3.464 ug/L (Maumee River 1984), and 3.029 ug/L (Honey
Creek 1983). The other 15 atrazine TWMCs were < than 3 ug/L.

Peak observed atrazine concentrations for samples collected
from the 8 tributaries during April 15 to August 15 of 1982
through 1985 ranged from 0.742 ug/L (Cuyahoga River 1982) to 245.
ug/L (Lost Creek 1984). The distribution of the peak observed
atrazine concentrations (one peak observed concentration for each
of 3 or 4 years and each of 8 tributaries sampled = 30 total peak
observed concentrations) was as follows:

Chax < 1.0 ug/L (1; 3.3%)

1.0 ug/L < Cp,y £ 3 ug/L (2 over 1 tributaries; 6.7%)
3 ug/L < Cpy < 12 ug/L (11 over 6 tributaries;—36.7%)
Cpax > 12 ug/L (16 over 6 tributaries; 53.3%)
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Twenty-seven of the 30 peak observed atrazine concentrations
exceeded 3 ug/L (the MCL and lifetime drinking water HA for
atrazine). Sixteen of the 27 peak observed atrazine concentrations
exceeding 3 ug/L also exceeded 12 ug/L (4 X the MCL).

The highest peak observed atrazine concentrations in samples
collected from the 8 tributaries during April 15 to August 15 of
1982 through 1985 were in decreasing order as follows: 245.0 ug/L
(Lost Creek 1984), 226.0 ug/L (U. Honey Creek 1985), 48.41 ug/L
(Honey Creek 1982), and 48.09 ug/L (Rock Creek 1985), 38.91 ug/L
(Lost Creek 1982), 37.46 ug/L (Honey Creek 1984), and 31.44 ug/L
(Lost Creek 1983) All other peak observed atrazine concentratlons
wvere < 30 ug/L.

‘1.6.2 Q!.D_LL___

Cyanazine TWMCs for samples collected from the 8 tributaries
during April 15 to August 15 of 1982 through 1984 ranged from 0.01
ug/L (Cuyahoga river 1984) to 3.06 ug/L (Honey Creek 1985). The
distribution of the April 15-August 15 cyanazine TWMCs (one 4/15-
8/15 TWMC for each of 3 years and each of 8 tributaries sampled =
24 total TWMCs) was as follows:

1.0 ug/L < TWMCs < 10.0 ug/L (4 over 4 tributaries; 16.7% )
TWMCs > 10 ug/L (0; 0.0%)

TWMCs < 1.0 ug/L (20 over 8 tributaries; 83.3%)

None of the 24 April 15-August 15 cyanazine TWMCs exceeded 10 ug/L
(the lifetime drinking water HA for cyanazine).

The highest April 15-August 15 cyanazine TMWCs over sampling
years 1983-1985 and the 8 tributaries sampled were in decreasing
order as follows: 3.056 ug/L (U. Honey Creek 1985), 1.569 ug/L
(Lost Creek 1984), 1.466 ug/L (Honey Creek 1985), and 1.166 ug/L
(Maumee River 1984). The other 20 cyanazine TWMCs were < 1.0 ug/L.

Peak observed cyanazine concentrations for samples collected
from the 8 tributaries during April 15 to August 15 of 1982
through 1985 ranged from 0.085 ug/L (Cuyahoga River 1984) to 86.1
ug/L (U Honey Creek 1985). The distribution of the peak observed
cyanazine concentrations (one peak observed concentration for each
of 3 or 4 years and each of 8 tributaries sampled = 30 total peak
observed concentrations) was as follows:

Cpax < 1.0 ug/L (3 over 2 tributaries; 10.0%)

1.0 ug/L < Cpuy < 10 ug/L (21 over 8 tributaries; 70.0%)
10 ug/L < Cp,, < 40 ug/L (5 over 3 tributaries; 16.7%)
Cpax > 40 ug/L (1; 3.3%) —
Six of the 30 peak observed cyanazine concentrations exceeded 10
ug/L (the lifetime drinking water HA for cyanazine). One of the 6
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peak observed cyanazine concentrations exceeding 10 ug/L also
exceeded 40 ug/L (4 X the drinking water Ha).

The highest peak observed cyanazine concentrations in samples
collected from the 8 tributaries during April 15 to August 15 of
1982 through 1985 were in decreasing order as follows: 86.1 ug/L
(U. Honey Creek 1985), 23.09 ug/L (Lost Creek 1984), 14.88 ug/L
(Honey Creek 1982), 10.25 ug/L (Lost Creek 1983), 10.16 ug/L

(Maumee River 1984), and 10.08 ug/L (Lost Creek 1982). All other ‘

peak observed concentrations were < 10 ug/L.

1.6.3 gimagine

Simazine TWMCs for samples collected from the 8 tributaries
during April 15 to August 15 of 1983 through 1985 ranged from 0.0
ug/L (Maumee River 1983, Sandusky River 1983, Honey Creek 1983,
Rock Creek 1983) to 0.842 ug/L (Cuyahoga River 1984). All of the
24 April 15-August 15 simazine TWMCs (one 4/15-8/15 TWMC for each
of 3 years and each of 8 tributaries sampled = 24 total TWMCs) were
< 1 ug/L (the MCL and lifetime drinking water HA for simazine).

3

The highest April 15-August 15 simazine TMWCs over sampling
years 1983-1985 and the 8 tributaries sampled were in decreasing
order as follows: 0.842 ug/L (Cuyahoga River 1984), 0.597 ug/L
(Cuyahoga River 1985), 0.266 ug/L (Sandusky River 1985), 0.254 ug/L
(River Raisin 1985), 0.235 ug/L (Honey Creek 1985), 0.223 ug/L
(Maumee River 1985), and 0.210 ug/L (Maumee River 1984). The other
17 simazine TWMCs were < 0.2 ug/L.

Peak observed simazine concentrations for samples collected
from the 8 tributaries during April 15 to August 15 of 1982 through
1985 g/L ranged from below the detection 1limit (3 locations in
1983) to 10.77 ug/L (Cuyahoga River 1982). The distribution of. the
peak observed simazine concentrations (one peak observed concentra-
tion for each of 3 or 4 years and each of 8 tributaries sampled =
30 total peak observed concentrations) was as follows:

Cpax < 1.0 ug/L (18 over 8 tributaries; 60.0%)
1.0 ug/L < Cpayx < 4 ug/L (9 over 5 tributaries; 30.0%)
Cpnax > 4 ug/L (3 over 3 tributaries; 10.0%)

Twelve of the 30 peak observed simazine concentrations exceeded 1
ug/L (the MCL and lifetime drinking water HA for simazine). Three
of the 12 peak observed simazine concentrations exceeding 1 ug/L
also exceeded 4 ug/L (4 X the MCL).

The highest peak observed simazine concentrations in samples
collected from the 8 tributaries during April 15 to August 15 of
1982 through 1985 were in decreasing order as follows:- 10.77 ug/L
(Cuyahoga River 1¢82), 6.926 ug/L (Maumee River 1982), 4.952 ug/L
(River Raisin 1982), 3.603 ug/L (Honey Creek 1982), 3.355 ug/L
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(Sandusky River 1982), and 3.278 ug/L (Lost Creek 1982). All other
peak observed simazine concentrations were < 3 ug/L.

1.7) Comments:

(1) The sampling and QA/QC information provided was inadequate for
EFGWB to assess the accuracy of the data in the Baker 1988 study.

(2) The April 15-August 15 TWMCs and the peak observed concentra-
tions were generally much greater for atrazine than those for
cyanazine, and those for cyanazine were generally much greater than
those for simazine. The arithmetic means of the April 15-August 15
TWMCs over the 8 tributaries and 1983-1985 were 2.84+2.19 ug/L for
atra21ne, 0.643+0.654 ug/L for cyanazine, and 0.133+0.205 ug/L for
simazine. The arithmetic means of the annual peak observed
concentrations over the 8 tributaries and 1982-1985 were 30.8+57.4
for atrazine, 7.50+15.6 for cyanazine, and 1.64+2.4 for simazine.

(3) Based upon the same page plots of flow, atrazine concentrations
-and cyanazine concentrations vs. time within the April 15 - August
sampling period of 1982-1985 for Honey Creek, the Sandusky River,
and the Maumee River, the study author developed the following
conclusions with which EFGWB concurs:

(a) Atrazine and cyanazine concentrations in late April to
early May were generally low (< 1 ug/L), reached peak concen-
trations in late May to early July during or shortly after
major runoff events and then gradually declined to relatively
low levels again toward mid-August even in conjunction with
runoff events.

(b) Atrazine and cyanazine concentrations continued to peak in
conjunction with runoff events several times over at least 2
months after application in Honey Creek during 1985.

(4) Based upon the concentration exceedency curves, the study
author indicated that although maximum concentrations of atrazine
are frequently less than those of metalochlor and alachlor,
atrazine generally remains at elevated concentrations for longer
periods of time. EFGWB concurs and believes that is also reflected
by the fact that atrazine TWMCs are frequently greater than those
for metalochlor and alachlor even in surface waters where the
maximum observed concentrations for atrazine are less than those
for metalochlor and alachlor.

(5) The study author indicates that low pesticide concentrations in
the Cuyahoga River are due to the small percentage of agricultural
land use within the Cuyahoga watershed (Table 1.4 from Table 5.2 of
the study report). T

(6) Although much of the River Raisin watershed drains agricultural
use areas, the pesticide concentrations in the River Raisin were
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generally much lower than those in the 6 other surface waters
sampled which also drain high agricultural use areas. The study
author indicates the reason may be due to many of the soils in the
River Raisin watershed being more permeable to water infiltration
than those in the watersheds of the other surface waters sampled
(thereby leading to greater dissipation through leaching than
through runoff).

(7) The study author indicates that the April 15-August 15 TWMCs,
the peak observed concentrations, and the rates of increase and
decrease of pesticide concentrations for pesticides generally
increases with decreasing drainage area.

(8) Based upon estimates by the study author of pesticide loadings
to Lake Erie from the 8 tributaries sampled, the Maumee River
(which drains the largest area (16,395 km) followed by the
Sandusky river (which drains 3,240 kmz) account for the majority of
atrazine and cyanazine loadings to Lake Erie (Surface Water
Appendix Table 1.1 from Table 7.10 of the study report). Lost Creek
contributes the greatest unit loading on a gram/hectare basis
(Surface Water Appendix Table 1.2 from Table 7. 11 of the study
report), but the total area it drains (11.3 km) is so small
compared to that of the Maumee and Sandusky Rivers that its total
loading to Lake Erie is small by comparison.
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Table B,1. Lisung of iributary monitoring stations, walershed areas. mean annual discharges. and, for the
1982-1985 water yoars. the water year discharges and the number of nuinent and pesticide samples

. analyzed.
Station Area Km? USGS Annual Samples Anaiyzed
USGS No. (Mean Annual Water Yoar Discharge Nutrients Pesticides
Discharge, 105m®) 108m3
Maumee R. 16.395 km? 1982 7.107 e 53
01493500 (4.622) 1963 4748 548 &2
1984 5878 482 88
1985 4388 oy oy
Sandusky A. 3240 km? 1962 1390 “o, 51
04198000 (891.3) 1963 [y “s 8
1984 1.940 441 7
1985 7608 502 82
Cuyshoga R. 1.831 km® 1982 9198 a7 24
04208000 (738) 1963 9199 s 28
1984 1.030 a7 20
v 1968 %217 502 2
Raisin R. 2.690 km? 1982 w@s.3 = 25
04176800 (650.2) 1963 o784 312 =
1904 783.0 a3 Q
1908 e187 30 a
Honey Cr. 388 km? 1982 1877 5% es
04197100 (124.1) 1983 a2 s14 ™
: 1904 1682 3 100
1968 9143 400 121
Upper Honey 440 km? 1962 1858 15 .-
Croek (18.38) 1963 11.08 e s8
04197020 1984 2107 00 2
1968 1207 40 s
Rock Cr. 88.0 km? 1963 .. 434 “
04197170 1984 4313 14
: 1968 1983 540 143
Lost Creek 11,3 kem? 1982 8.79" 518 - 51
Trib. 1963 5.178° 784 51
04185440 1984 4088 M 57
1968 4.840° 45?7 &
GepmageR. - - 8.380km? 1982 33823 8 .
F 2512) 1963 24314 0 ..
- 1984 3.828.4 Q .
1968 22010 .75 .
Oswego R. 13200 km? 1962 6.715.1 52 .-
04249000 (5.901) 1963 5.088.3 0. .-
1984 87487 Q .-
1985 48821 75 .-
Black R. (NY) 4,854 km?2 1982 2978 & -
04260500 (3.508) 1983 1570 s .
1984 . 4296 &2 T
1985 3 T .-
* Discharge recoras subiecl 10 revision. ——
24
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Table 1,2. Time weighted mean concentrations (ug/L) during the April 15 - August 15 pericds for the
Data of 1984 and

Michigan and Ohio tributaries to Lake Erie for the years 1983, 1984 and 1985.
1985 corrected for recoveries less than 100%.

(Baker, 1555).

Year

Maumee

Sandusky

Horey:  Rock U. Honey  Lost River Cuyahoga
River River Creek Cresk Creek Creek Raisin River

Atrazine

1983 1.751 1.805 3.029 2516 0.636 3.768 1.067 0.358

1984 3.484 2.940 5.194 1.084 0.969 6.583 1.128 0.254

1985 2.756 6.406 7.673 5.200 5.366 0.638 2618 . 0640
Alachior ) ’ . T 3o,

1683 1.046 0.508 1.381 0.525 0.287 2.389 0.540 0.090

1984 1.688 1.208 2.042 0.240 0.274 1.657 0.754 0.082

1985 0.738 2933 3.324 0.882 0.399 0.104 1.603 0.021
Metolachlor .

1983 1.308 2.252 29838 2917 0.618 1.483 0.317 0.516

1984 1.819 3.151 3.488 2813 0.361 0.694 0.514 0.001

1985 1.964 7.200 6.577 9.960 2.138 0.613 1.175 0.160
Cyanazine » ' , :

1983 0.622 0.447 0.660 0.221 0.202 0.826 0.341 0.282

1984 1.166 0.494 0.664 . 0.038 0.152 1.569 0.492 0.006

1985 0.407 0.782 1.468 0.252 3.058 0.567 0.580 0.120

~ Metribuzin ERES

1983 0.443 0.296 0.353 0.304 0.159 0.586 0.135 0.174

1984 0.830 0.687 0.502 0.075 0.163 0.457 0.086 -0.088

1985 0.390 1.410 1.020 0.882 0.402 0.077 0.232 0.0
Linuron

1983 0.036 0.088 0.332 0.645 0.027 0.367 0.079 0.080

1984 0.040 0.003 0.052 0.0 0.0 0.0 0.013 0.380

1985 0.016 0.407 0836 - 0.860 0.059 0.005 0.540 0.132
Simazine

1983 0.0 0.0 0.0 0.0 0.001 0.002 0.001 0.034

1984 0.210 0.121 0.059 0.07¢ 0.010 0.050 0.048 0.842

1985 0.223 0.266 _ 0.235 0.079 0.076 0.014 0.254 0.597
Carbofuran - )

1983 0.175 0.154 0.105 0.061 0.083 0.066 0.172 0.596

1984 _.p2tr . 0.154 0.299 0.143 0.063 0.130 0.032 0.205

1985 _=% 0.080 0.241 0.338 0.297 0.154 0.031 0.052 0.056
Terbufos ) i

1983 0.001 0.0 0.001 0.0 0. om 0.036 0.028 0.096

1984 <0.001 0.0 0.0 0.0 0.0 0.0 0.0 0.007

1985 0.002 0.002 0.005 0.002 <0.001 <0.001 0.0 0.0
Fonofos

1983 0.0 0.004 0.0 0.0 0.002 0. 002 0.003 0.167

1984 0.004 0.0 0.0 0.0 0.0 0.003 0.034 0.014

1985 0.001 0.008 0.002 <0.001 0.0 0.0 0.012 0.026

. 88
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Table £,3. Maximum pesticide concentrations (ug/L) observed at river fransport sttions during the
years 1962, 1983, 1984, and 1985. Data of 1984 and 1985 corrected for recoveres less than
100%. (Bakgr/ 52t).

t B e ——————————
Year Maumee  Sandusky Honey Rock U. Honey Lost River Cuyahoga
*  River River Creek Croek Creek Creek Raisin River
Atrazne
1982 14.04 18.76 48.41 .- .- 389 9.283 0.742
1983 5415 7.971 17.48 16.38 8.492 31.44 9.608 1.438
1984 13.62 10.18 37.45 15,58 5743 2454 5.893 1.031
1988 9.000 842 923 4809 2259 6.110 10.00 3.010
Alachior e T -
1982 9.268 18.20 74.99 .- “.- 18.48 8.183 0.803
1983 7.485 4.924 8.871 11.88 8.688 444 88522 1.184
1984 17.84 8.754 22.01 7.137 0817 3184 4837 0.33¢
1988 $5.640 28.31 27.08 20.19 2280 1.810 8.760 0.380
Metolachior .
1982 1006 4064 90.80 .es .ee 12.71 3317 0.733
1983 7.033 18.70 T 23.42 68.50 2.02 13.28 4.598 5.683
1984 1373 19.48 35.42 57.18 2.148 7.804 4313 0.0
1985 8.520 42.40 35.00 154.0 25.10 6.280 7.120 0.850
Cyanszine
1982 4.260 6.983 14.88 .en 10.08 4288 - sg18
1983 1.942 1.392 a2 1.495 1.338 10.28 2687 1.387
19684 10.16 3.401 4.984 1179 0.837 23.00 3823 0.083
1988 1.580 3.440 8.500 2830 8s.10 2510 2270 0.540
1982 3.358 8.208 8.241 “en cee $.418 1.728 0.528
1983 4.200 2.447 343 4.688 8.937 8.940 2458 1.050
1984 10.69 8.08% 8.319 0.713 0.730 5.731 0.781 0.204
1988 2.5830 4.7%0 7.3%0 24.53 3.020 2030 1.680 0.038
Linuron
1982 2324 3.513 13.12 L) e 1598 2.788 7.6583
1983 0.390 1.029 4.300 7.858 1.220 . 4.122 0873 1093
1984 1.37% 0.421 1.930 0.0 0.0 0.0 0.448 2692
1985 0.420 3.880 5910 14.18 3.890 0.380 2410 6.310
Simazine .
1982 6.926 3388 3.803 .. .-- 3278 4.982 10.77
1983 090 0.008 0.0 0.0 0.018 0.078 0.022 0.429
1984 0.781 T 1.424 1.197 0.830 0.102 0.407 0.244 2875 ~
1988 0.840 1.320 0.850 0.590 1.180 0.081 0.730 1.810
Carboturan
1982 .ee
1983 0478 0.500 0.428 0.226 0.589 0.548 0.582 1978
1984 277 1.588 5.747 6.038 1.834 4.054 0.568 1.454
1985 . 0.780_- 1.610 3.120 4.770 2.440 0.840 0.390 0.880
Terbufos z":- . : .
1982 - 22%0 0.104 1338 ... .- 0.090 0.127 0.0%8-
1983 0.030 00 0018 0.012 0.047 0.483 0.34 1.087
1984 0.021 0.0 00 00 ' 00 0.0 00 - 0.042
1988 0.018 0.081 0.073 0.044 0.022 0.048 0.0 0.0
Fonolos
1982 0.218 0.050 0.024 R .o 0.082 0.205 0.0
1983 0.0 ' 0.033 0.0 0.0 0.030 0.052 0.027 0.810
1984 0.087 0.0 0.0 0.0 0.0 0.080 0.945 0.087
1985 0.024 0.088 0.018 00 00 0.0 0.091 0.056
Pencimethalin .
1982
1983 0.289 0.371 0.623 0.470 3.680 3.455 0.333 1.087
1984 0.688 0.570 1.248 0.276 0.055 0348 0080 0.139
1988 0.0 0.130 0.230 0.0 0.0 0.310 0.0 0.0
89
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_Table §.8. Summary of land use and gross erosion rates for Lake Erie Basin tributary watersheds.

Watershed Cropland  Pasture Forest Water  Other EmGs'b?:sRate
: ' % % % % % kg/havyr
Maumee R. 75.6 3.2 8.4 35 9.4 6,840
Sandusky R. 79.9 23 89 2.0 6.8 8,250
Cuyahoga R. 42 a3 29.1 3.0 20.6 896.°
Raisin R. | 671 68 9.0 3.0 141" 9750
Honey Cr. 826 0.6 10.0 0.5 63 6,860
Upper Honey Cr. 89.1 .en 75 .en 3.4 7.060
Rock Cr. 80.9 2.3 11.8 0.9 42 9,540
Lost Cr. 830 T eee 10.6 14 50 7.610."

*This gross erosion rate was caiculated using the normal cover factor for forested areas. Due to unusual
combinations of soils and siopes in portions of the Cuyahoga River basin, erosion from this watershed
- area is much higher than the caiculated vaiue.

**This calculation was compieted in 1987 by the U.S. Soil Conservation Service and includes the
impacts of conservation tillage demonstration programs to increase residue levels on the soil.
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Sampling Locations:

River Raisin near Monros. Mi

Maumee R. at Bowiing Green, OH walsr intake
R. near Fremont, OH

Cuyahogs R. at independence, OH

Lost Cr. tributary near Defiance, OH

Rock Cr. at Titfin, OH

Honey Cr. at Meimore, OH

Upper Honey Cr. at New Washington, OH

WO A WN -

Figure B.1. Locations of the tributary monitoring stations in the Lake Erie Basin.
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2. STUDY 2: Goolsby DA and Thurman EM. 1991. Herbicides in rivers
and streams of the upper midwestern United States. To be published
in: Proc. 46*® ann. Meeting Upper Mississippi River Conservation
Committee.

2.1) Locations Sampled:

Surface water samples were collected at 150 U.S.
Geological Survey stream flow gaging stations over 10 midwestern
states (IA, IL, IN, KS, MN, MO, NE, OH, SD, and WI) (Figure 2.1
from Figure 1 of the study report). Surface waters sampled had
drainage areas ranging from < 100 to > 700,000 sq. miles.,

2.2) sampling Times:

Surface waters were sampled prior to pesticide application
(March-April), during the first runoff event following pesticide
applications (May-June), and during the fall (October-November).
However, at some locations only a post-application sample was
collected and at a few locations only a pre-application sample was
collected.

2.3) sampling Methodology: No information was provided.
2.4) Analytical Methodolegy:

The samples were analyzed for 11 herbicides including 4
triazines (atrazine, cyanazine, propazine, simazine) and for 2
degradates of atrazine (desethyl-atrazine and desisopropyl-
atrazine) by immunoassay. Approximately 35% of the pre-application
and almost all of the post-application and Fall samples were also
analyzed by GC/MS for confirmation and comparative purposes.

2.5) Results: .

The percent detections, and 25th percentile, median, 75th
percentile and maximum concentrations of the herbicides are
presented in Table 2.1 (from Table 1 of the study report). The
results of the pre-application, post-application and Fall sample
analyses for the 11 herbicide and 2 atrazine degradates along with
the pH, streamflow and drainage area are presented in Surface Water
Appendix Tables 2.1 through 2.10 (from the study report) for each
sampling location within each of the 10 states from which samples
were collected.

The results of the sample analyses for 4 triazines (atrazine,
cyanazine, propazine, simazine) and 2 degradates of atrazine
(desethyl-atra21ne and desisopropyl-atrazine) are more clearly
presented in EFGWB Spreadsheets 2.1 through 2.10. Those
spreadsheets also give for each state and samplz—-type (pre-
application, post-application, Fall) the maxlmum, arithmetic mean
and concentration distribution of each of the six compounds over
the sampling locations with respect to the detection limit, 1 ug/L,
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the MCL (or lifetime drinking water HA if a MCL is not available),
and 4 times the MCL or drinking water HA. There is no MCL or
lifetime drinking water HA for either of the atrazine degradates so
their MCL was assumed to be identical to that of atrazine.
. Concentrations of atrazine, desethyl-atrazine, desisopropyl-
atrazine, cyanazine, propazine, and simazine which exceed the MCL
(or lifetime drinking water HA if a MCL is not available) are
shaded in Spreadsheets 2.1 through 2.10.

2.5.1 Atrazine

Table 2.2 summarizes the atrazine portion of Spreadsheets 2.1
through 2.10. It 1lists for each state and sample type (pre-
application, post-application, and Fall) the maximum, the
arithmetic mean, and concentration distribution of atrazine over
the sampling locations with respect to its detection limit (0.05
mg/L), 1 ug/L, its MCL (3 ug/L), and 4 times its MCL (12 ug/L).

Atrazine was detected (detection limit 0.05 ug/L) in 87.2%
(48/55) of the pre-application samples and in 76.8% (109/142) of
the Fall samples collected from surface waters across the 10 states
sampled. However, 97.9% (47/48) of the detectable atrazine
concentrations in the pre-application samples and 91.7% (100/109)
of the detectable atrazine concentrations in the Fall samples were
less than 1 ug/L. None of either the pre-application or Fall
samples had atrazine concentrations greater than the MCL (3 ug/L).

Atrazine was detected (detection limit 0.05 ug/L) in 98.4%
(127/129) of the post-application samples. Atrazine was detected at
greater than the MCL (3 ug/L) in 52.8% (68/129) of the post-
application samples and at greater than 4 times the MCL (12 ug/L)
in 26.4% (34/129) of the post-application samples. The distribution
of atrazine concentrations in samples collected during the first
post<application runoff event (one per sampling location - 129
total) over the 10 states from which samples were collected was as
follows:

C £ 0.05 ug/L (1.6%; 2/129)

0.05 ug/L < C < 1.0 ug/L (23.3%; 30/129)

1.0 ug/L < C £ 3.0 ug/L (22.5%; 29/129)

3.0 ug/L < C £ 12 ug/L (26.4%%; 34/129 over 8 states)
C > 12 ug/L (26.4%; 34/129 over 7 states)

The states with the highest percentages of post-application
samples (one/sampling location) at atrazine concentrations greater
than the MCL (3 ug/L) were Iowa (80%; 12/15), Indiana (80%; 16/20),
Nebraska (73.3%; 11/15), Ohio (69.2%; 9/13), and Illinois (53.8%;
14/26) . The states with the highest percentages of post-application
samples at atrazine concentrations greater than 4 times the MCL (12
ug/L) were Iowa (53.3%; 8/15), Nebraska (53.3%; 8/15), Ohio (30.8%;
4/13), Indiana (30.0%; 6/20), and Illinois (23.1%; 6/26).



The highest observed concentrations of atrazine in the post-
application samples were 108 ug/L in Spoon River at London Mill,
IL; 71.6 ug/L in Old Man Creek near Iowa City, IA; 52.2 ug/L in
Bonapas Creek at Browns, IL; 52.0 ug/L in Wahoo Creek at Itica, NE;
48.4 ug/L in South Skunk River near Oskaloosa, IA; and 42.10 ug/L
in North Skunk River near Sigourney, IA. All other post-
application samples had atrazine concentrations less than 40 ug/L.

S, a8 t 1"‘tr. .

Table 2.3 summarizes the desethyl-atrazine portion of
Spreadsheets 2.1 through 2.10. It lists for each state and sample
type (pre-application, post-application, and Fall) the maximum, the
arithmetic mean, and concentration distribution of desethyl-
atrazine over the sampling locations with respect to its detection
limit (0.05 mg/L), 1 ug/L, atrazine's MCL (3 ug/L), and 4 times
atrazine's MCL (12 ug/L).

Desethyl-atrazine was detected (detection limit 0.05 ug/L) in
47.2% (26/55) of the pre-application samples and 48.6% (69/142) of
the Fall samples collected from surface waters across the 10 states
sampled. However, all of the detectable desethyl-atrazine
concentrations were less than 1 ug/L in both the pre-application
(26 of 26 detects) and Fall (69 of 69 detects) samples. :

Desethyl-atrazine was detected (detection limit 0.05 ug/L) in
84.5% (109/129) of the post~application samples, but 76.1% (83/109)
of the detectable concentrations were less than 1 mg/L. Desethyl-
atrazine was detected at greater than the MCL for atrazine (3 ug/L)
in only 3.9% (5/129) of the post-application samples, and was not
detected at greater than 4 times the MCL for atrazine (12 ug/L) in
any of the 129 post-application samples. The distribution of
desethyl-atrazine concentrations in samples collected during the
first post-application runoff event (one per sampling location -
129 total) over the 10 states from which samples were collected was
as follows:

C < 0.05 ug/L (15.5%; 20/129)

0.05 ug/L < C < 1.0 ug/L (64.3%; 83/129)

1.0 ug/L < C < 3.0 ug/L (16.3%; 21/129)

3.0 ug/L < C £ 12 ug/L (3.9%; 5/129 over 3 states)
C > 12 ug/L (o 0%; 0/129)

The highest observed concentrations of desethyl=-atrazine in
the post-application samples were 4.40 ug/L in Spoon River at
London Mill, IL; 3.80 ug/L in Bonapas Creek at Browns, IL; 3.70
ug/L in 0ld Man Creek near Iowa City, IA; 3.70 ug/L.in the Little
Blue River near Fa.rbury, NE; and 3.10 ug/L in South Skunk River
near Oskaloosa, IA. All other post-application samples had atrazine
concentrations less than 3 ug/L.
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2.5.3 gosisoprogzl-atrazige

Table 2.4 summarizes the desisopropyl-atrazine portion of
Spreadsheets 2.1 through 2.10. It lists for each state and sample
type (pre-application, post-application, and Fall) the maximum, the
arithmetic mean, and concentration distribution of desisopropyl-
atrazine over the sampling locations with respect to its detection
limit (0.05 mg/L), 1 ug/L, atrazine's MCL (3 ug/L), and 4 times
atrazine's MCL (12 ug/L).

Desisopropyl-atrazine was detected (detection limit 0.05 ug/L)
in only 7.3% (4/55) of the pre-application samples and was not
detected in any (0/142) of the Fall samples collected from surface
waters across the 10 states sampled. All of the detectable
desisopropyl-atrazine concentrations in the pre-application samples
(4 of 4 detects) were < 1 ug/L.

Desisopropyl-atrazine was detected (detection limit 0.05 ug/L)
in 52.7% (68/129) of the post—-application samples, but 70.6%
(48/68) of the detectable concentrations were less than 1 mg/L.
Desisopropyl-atrazine was detected at greater than the MCL for
atrazine (3 ug/L) in only 1.6% (2/129) of the post-application
samples, and was not detected at greater than 4 times the MCL for
atrazine (12 ug/L) in any of the 129 post-application samples. The
distribution of desisopropyl-atrazine concentrations in samples
collected during the first post-application runoff event (one per
sampling location - 129 total) over the 10 states from which
samples were collected was as follows:

C < 0.05 ug/L (47.3%; 61/129) .

0.05 ug/L < C < 1.0 ug/L (37.2%; 48/129)

1.0 ug/L < € < 3.0 ug/L (14.0%; 18/129)

3.0 ug/L < C £ 12 ug/L (1.6%; 2/129 over 2 states)
C > 12 ug/L (0.0%; 0/129)

Post atrazine application concentrations of desethyl-atrazine
were almost always less than 10% of the atrazine concentrations.
The highest observed concentrations of desisopropyl-atrazine in the
post-application samples were 3.20 ug/L in 0ld Man Creek near Iowa
City, IA; and 3.10 ug/L in South Skunk River near Oskaloosa, IA.
All other post-application samples had desisopropyl-atrazine
concentrations less than 3 ug/L.

2.5.4 Comparison of Atrazine, Desethyl-atrazine, Desisopropyl-
atragzine

Post-atrazine application concentrations of desethyl-atrazine
and desisopropyl-atrazine were comparable to each other (generally
within a factor of less than 2) and were both generally less than
10% of the post-application concentrations of atrazine. Desethyl-
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atrazine was detected in a much higher percentage of both the pre-
application and Fall samples than desisopropyl-atrazine and
detectable concentrations of desethyl-atrazine were generally
greater than detectable concentrations of de51sopropyl-atrazlne.
Detectable concentrations of desethyl-atrazine in the pre-
application and Fall samples were generally less than those of
atrazine, but the difference was generally less than between the
post-application concentrations of desethyl-atrazine and atrazine.

Table 2.5 summarizes the cyanazine portion of Spreadsﬁeets 2.1
through 2.10. It 1lists for each state and sample type (pre-
appllcatlon, post~-application, and Fall) the maximum, the
arithmetic mean, and concentration distribution of cyan321ne over
the sampling locations with respect to its detection limit (0.20
ug/L), 1 ug/L, its lifetime drinking water HA (10 ug/L), and 4
times its lifetime drinking water HA (40 ug/L). :

Cyanazine was detected (detection limit 0.20 ug/L) in only
5.5% (3/55) of the pre-application samples and in only one (1/142)
of the Fall samples collected from surface waters across the 10
states sampled. The 3 detectable concentrations in the pre-
application samples and the 1 detectable concentration in the Fall
samples were all less than 1 ug/L.

Cyanazine was detected (detection limit 0.20 ug/L) in 63.4%
(82/129) of the post-application samples. Cyanazine was detected at
greater than the lifetime drinking water HA (10 ug/L) in 11.6%
(15/129) of the post-application samples and at greater than 4
times the MA® (42 ug/L) in 1.6% (2/129) of the post-application
samples. The distribution of cyanazine concentrations in samples
collected during the first post-application runoff event (one per
sampling location - 129 total) over the 10 states from which
samples were collected was as follows:

C < 0.20 ug/L (36.4%; 47/129)

0.20 ug/L < C £ 1.0 ug/L (15.5%; 20/129)

1.0 ug/L < C £ 10.0 ug/L (36.4%; 47/129)

10.0 ug/L < c < 40 ug/L (10. 1%, 13/129 over 3 states)
C > 40 ug/L (1 6%; 2/129 both in IA)

The states with the highest percentages of post-application

samples (one/sampling location) with cyanazine concentrations
greater than the lifetime drinking water HA (10 ug/L) were Iowa
(66.7%; 10/15) and Illinois (11.5%; 3/26). Only 2 other post-
application samples (one each from Indiana and Wisconsin) had
cyanazine concentrations exceeding the lifetime drinking water HA.
The 2 post-application samples with cyanazine caoncentrations
exceeding 4 times the 1lifetime drinking water HA were both
collected from Iowa.

37



The highest observed concentrations of Cyanazine in the post-
application samples were 61.2 ug/L in North Skunk River near
Sigourney, IA; 45.2 ug/L in South Skunk River near Oskaloosa, IA;
36.0 ug/L in o01d Man Creek near Towa City, 1Ia; 34.5 ug/L in
Nishnabotna River above Hamburg, 1IA; 31.0 ug/L in Skunk River at
Augusta, IA; 30.2 ug/L in Maple River at Mapleton, IA; 26.9 ug/L in
Boyer River at Logan, IA; and 20.9 Ug/L in Trempealeauy River at
Dodge, w1i. a11 other post-application samples had Cyanazine
concentrations less than 20 ug/L.

2.3.6 Propagine | .

Table 2.6 summarizes the bropazine portion of Spreadsheets 2.1
through 2.10. It 1lists for each state and sample type (pre-
application, post-application, and Fall) the maximum, the
arithmetic mean, and concentration distribution of Cyanazine over
the sampling locations with respect to its detection limit (0.05
ug/L), 1 ug/L, its lifetime drinking water Ha (10 ug/L), and 4
times its lifetime drinking water Ha (40 ug/L).

5.7 8ima e

Table 2.7 summarizes the simazine portion of Spreadsheets 2.1
through 2.10. 71t lists for each state and Sample type (pre-
application, post-application, and Fall) the maximum, the
arithmetic mean, and concentration distribution of atrazine over
the sampling locations with respect to its detection limit (.05
mg/L), its McCL (1 ug/L), and 4 times its McL (4 ug/L).

Simazine was detected (detection 1limit 0.05 ug/L) in 53.4%
(69/129) of the pPost-application samples. Simazine was detected at
greater than the MCL (1 ug/L) in 8.5% (11/129) of the post-
application samples and at greater than 4 times the MCL (4 ug/L) in
1.6% (2/129) of the pPost-application samples. The distribution of
simazine concentrations in samples collected during the first post-
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application runoff event (one per sampling location - 129 total)
over the 10 states from which samples were collected was as
follows:

C < 0.05 ug/L (46.5%; 60/129)

0.05 ug/L < C £ 1.0 ug/L (45.0%; 58/129)

1.0 ug/L < C < 4.0 ug/L (7.0%; 9/129 over 4 states)
C > 4 ug/L (1.6%; 2/129 both in Illinois)

The highest observed concentrations of simazine in the post-
application samples were 6.99 ug/L in Bonpas Creek at Browns, IL;
4.88 ug/L in Little Wabash River at Carmi, IL; 3.82 ug/L in Clear
Creek near Rockbridge, OH; 3.40 ug/L in Auglaize River near Fort
Jenkins, OH; 1.89 ug/L in Spoon River at London Mill, IL; 1.70 ug/L
in White River near Centeron, IN; 1.47 ug/L in East Fork of White
River near Bedford, IN; 1.43 ug/L in Wabash River at Linn Grove,
IN; 1.38 ug/L in West Fork of Big Blue River near Dorchester, NE;
1.15 ug/L in Big Walnut Creek near Reelsville, IN; and 1.01 ug/L in
Little Blue River near Fairbury, NE. All other post-application
samples had simazine concentrations less than 1 ug/L.

2.6) Comments:

(1) The analytical procedure and QA/QC information provided was
inadequate for EFGWB to assess the accuracy of the data.

(2) This was the only one of the 5 studies reviewed in which post
application sampling times were determined by runoff events instead
of by pre-set intervals. The results of this study indicate the
importance of sampling in conjunction with runoff events if one of
the objectives of the study is to determine maximum atrazine
concentrations. The percentage of 1locations sampled with an
atrazine concentration exceeding 12 ug/L is substantially higher
than in the other studies reviewed for this document.
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Table 2.2) Atrazine maximums, arithmetic means, and concentration distributions for surface water
samples collected pre-application, post-application, and Fall 1989 from 150 locations in 10 mid-western
states. The concentration distributions of atrazine were computed with respect to its detection

limit (0.05 wg/L), 1 ug/L, its MCL (3 ug/L), and & times its MCL (12 ug/L). Data from Goolsby and
Thurman (1991; USGS).

Atrazine Atrazine Atrazine
Atrazine Maximum Ar. Mean Concentration Distribution
(Pre-application) (ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 c>12
Towa 1.66  0.47 i - 8 1 0 i}
Itlinois 0.89 0.3 2 9 0 0 0
Indiana 0.26 0.18 1 6 0 0 1]
Kansas 0.05 0.05 .2 0 0 0 ¢ 0
Minnesota 0.33 0.19 0 5 0 1] 0
Missouri 1.00 0.44 0 5 0 0 0
Nebraska 0.91 0.29 1 4 0 0 0
Ohio 0.49 0.37 0 4 0 1] 0
South Dakota 0.55 . 0.39 0 3 0 0 0
Wisconsin 0.34 0.20 1 3_ 0 0 0
Total (Pre-Application) ’ 7 47 1 0 0
€12.7%) (85.5%) (1.8%) (0.0%X) (0.0%)
Atrazine Atrazine Atrazine
Atrazine Max imum Ar. Mean Concentration Distribution
(Post-application) (ug/L) C(ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 c>12
Towa 71.6 2%.27 0 0 3 % 8
Itlinois 108 12.32 0 5 7 8 6
Indiana 27 9.48 0 0 4 10 6
Kensas 15.9 6.65 0 2 0 1 1
Minnesota 2.9 0.87 1 9 3 0 0
Missouri 11 3.99 0 1 4 2 0
Nebraska 52 13.58 0 3 1 3 8
Ohio 28.5 9.93 0 0 A 5 4
South Dakota 1.6 0.65 1 5 2 0 0
Wisconsin 26.4 4.20 0 5 1 1 1
otal (Post-application) 2 30 29 34 34
) (1.6%) (23.3%) (22.5%) (26.6%) (26.4%)
Atrazine Atrazine Atrazine
Atrazine Max imum Ar. Mean Concentration Distribution
(Fall) (ug/L) {ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 c>12
Towa 1.30 0.28 ] 16 1 0 0
Itlinois 2.10 0.42 3 21 2 (1] 0
Indiana 0.68 0.28 2 18 0 ’ o 0
Kansas 1.80 0.62 1 4 1 [ 0
Minnesota 3.10 0.34 7 6 0 1 0
Missouri 0.65 0.39 0 8 0 0 0
Hebraska 1.70 0.42 4 10 2 0 0
Chio 1.70 0.56 2 9 2 0 0
South Dakota 0.06 0. 2 2 0 0 0
_&_ﬁsconsin 0.21 0.11 3 6 0 0 0
Total (Fall) 33 100 8 1 0
(23.2%) (70.4%) (5.6%) (0.7%) €0.0%)
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Jable 2.3) Desethyl-atrazine meximums, arithmetic mesns, end concentration distributions for surface

water samples collected pre-spplication, post-spplication, and Fall 1989 from 150 locations in 10

mid-western states. The concentration distributions of desethyl-atrazine were computed with respect

to its detection Limit (0.05 ug/L), 1 ug/L, atrazine’s MCL (3 ug/L), and 4 times atrazine’s MCL

(12 ug/L). Data from Goolsby and Thurman (1991; USGS).

Desethyl- Desethyl- Desethyl -
Atrazine Atrazine Atrazine
Desethyl-atrazine Maximum Ar. Nean Concentration Distribution
(Pre-application) (ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 c>12
Towa - 0.39 0.11 % 5 0 0 i
Itlinois 0.18 0.08 é 5 0 0 0
Indiana 0.11 0.06 4 3 ] 0 0
Ksnsas 0.05 0.05 2 0 (1] 0 0
Hinnesota 0.10 0.07 3 2 0 0 0
Missouri 0.22 0.10 1 4 0 0 0
Nebraska 0.05 0.05 5 0 0 0 0
Ohio 0.25 0.15 0 4 0 0 0
South Dakota 0.07 0.06 2 1 0 0 0
Wisconsin 0.12 0.08 2 2 0 0 0
Total (Pre-application) F 26 0 0 0
(52.7%) €47.3%) €0.0%) €0.0%) €0.0%)
Desethyl- Desethyl- Desethyl-
Atrazine Atrazine Atrazine
Desethyl-atrazine Maximum Ar. Meen Concentration Distribution
(Post-application) (ug/L) (ug/L) C<0.05 0.05<C<1 1<C<3 3<C<12 C>12
Towa 3.70 1.21 ] 9 % 2 0
ILlinois 4.40 0.75 2 19 3 2 0
Indiana 1.40 0.55 0 18 2 0 0
Kansas 1.80 0.64 1 2 1 0 0
Minnesota 0.53 0.12 8 5 0 0 0
Missouri 0.82 0.26 1 é 0 0. 0
Nebraska 3.70 1.54 2 3 9 1 0
Ohio 2.50 0.69 0 11 2 0 0
South Dakota 0.17 0.08 5 3 0 0 9
Wisconsin 0.84 0.22 1 7 0 0 0
Total (Post-application) 20 83 21 5 0
. (15.5%) (64.3%) 16.3%) (3.9%) (0.0%)
Desethyl- Desethyl- Desethyl -
Atrazine Atrazine Atrazine
Desethyl-atrazine Maximum Ar. Mean Concentration Distribution
(Fall) (uggL) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 - C>12
Towa 0.51 0.10 21 H 1} [1] 0
1ilinois 0.42 0.14 10 16 0 0 0
Indiana 0.38 0.14 5 15 0 0 0
Kansas 0.39 0.15 2 4 0 0 v}
Minnesota 0.1 0.07 8 6 0 0 0
Missouri 0.21 0.1 3 5 0 0 0
Nebraska 0.56 0.42 8 8 0 0 0
Ohio 0.45 0.14 8 5 0 0 0
South Dakota 0.06 0.05 3 1 0 0 0
Wisconsin 0.17 0.08 5 4 0 — 0 0
Total (Fall) 73 69 0 0 0
(51.4%) (48.6%) (0.0%) (0.0%) €0.0%)
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Table 2.4) Desisopropyl-atrazine maximums, arithmetic means, and concentration distributions for surface
water samples collected pre-application, post-application, and Fall 1989 from 150 locations in 10
mid-western states. The concentration distributions of desisopropyl-atrazine were computed with respect
to ics detection Limit (0.05 ug/L), 1 ug/L, atrazine’s MCL (3 ug/L), and 4 times atrazine’s MCL

(12 ug/L). Date from Goolsby and Thurman (1991; UsGS).

Desisopropy Desisopropy]Desi sopropyl
Atrazine Atrazine Atrazine
Desisopropyl-atrazine Maximum  Ar. Meen Concentration Distribution
(Pre-application) (ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 Cc>12
lowa . . 8 1 0 0 0
Itlinois 0.18 0.06 10 1 0 0 ¢ 0
Indiena 0.05 0.05 7 0 0 0 0
Kansas 0.05 0.05 2 0 0 o 0
Minnesota 0.05 0.05 5 0 0 0 0
Missouri 0.09 0.06 4 1 0 0 0
Nebraska 0.59 0.16 4 1 0 0 0
Ohio 0.05 0.05 4 0 0 0 0
South Dakota 0.05 0.05 3 0 0 0 0
Wisconsin 0.05 0.05 4 0 0 0 0
Total (Pre-application) 51 4 0 0 0
(92.7%) (7.3%) (0.0%) €0.0%) (0.0%)
Desisopropy Desisopropy]Desi sopropyl
. Atrazine Atrazine Atrazine .
Desisopropyl-atrazine Maximum Ar. Mean Concentration Distribution
(Post-application) (ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<i2 c>12
Towa . 1.08 1 8 % ) 0
Lilinois 2.20 0.38 1 12 3 0 0
Indiana 0.78 0.21 9 11 0 0 0
Kansas 0.77 0.3 2 2 0 1] 0
Ninnesota 0.47 0.08 11 2 0 0 0
Missouri 0.58 0.17 4 3 0 0 0
Nebraska 3.00 1.19 4 2 9 0 0
Chio 1.90 0.41 5 6 2 0
South Dakota 0.05 0.05 8 0 0 0 0
Wisconsin 0.69 0.14 6 2 0 0 d
Total (Post-application) 61 48 18 2 0
(47.3%) (37.2%) (146.0%) €1.6%) (0.0%)
Desisopropy DesisopropylDesi sopropyl
Atrazine Atrazine |- Atrazine
Desisopropyl-atrazine Maximm Ar. Mean Concentration Distribution
(Fall) (ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 C>12
Towa ~0.05  0.0% 26 0 0 - 0 0
Illinois 0.05 0.05 : 26 0 0 0 0
Indiana 0.05 0.05 20 0 0 0 0
Kansas 0.05 0.05 é 0 [t} 0 0
Minnesota 0.05 0.05 14 0 1} 0 0
Missouri 0.05 0.05 8 0 0 0 0
Nebraska 0.05 0.05 16 0 0 0 0
Ghio 0.05 0.05 13 0 0 0 0
South Dakota 0.05 0.05 4 0 -0 0 0
Wisconsin 0.05 0.05 9 0 0 0 0
Total (Fall) 142 0 [4] —0-. 1]
€100.0%) (0.0%) (0.0%) €0.0% (0.0%)




Table 2.5) Cysnazine meximums, arithmetic means, and concentration distributions for surface water

samples collected pre-application, post-application, and Fall 1989 from 150 locations in 10 mid-western
states. The concentration distributions of cyanazine were computed with respect to its detection limit
€0.20 ug/L), 1 ug/L, its lifetime drinking water HA (10 ug/L), and 4 times its lifetime drinking water

HA (40 ug/L). Data from Goolsby and Thurman (1991; USGS).

Cyanazine Cyanazine Cyanazine
Cysnazine Max imum Ar. Mean Concentration Distribution
(Pre-application) (ug/L) {ug/L) C<0.20 0.20<C<1 1<C<10 10<C<40 C>40
Towa 0.26 0.1 3 1 0 0 ]
Ilinois 0.52 0.23 10 1 0 0 0
Indisna 0.20 0.20 7 0 0 0 0
Kansas 0.20 0.20 2 0 0 [y 0
Ninnesota 0.21 0.20 4 1 1] 0 0
Missouri 0.20 0.20 5 0 0 0 0
Nebraska 0.20 0.20 5 (] 0 0 0
Ohio 0.20 0.20 4 0 0 0 0
South Dakota 0.20 0.20 3 0 0 0 0
Wisconsin 0.20 0.20 4 (_) 0 0 0
Total (Pre-application) 52 3 0 0 0
(94.5%) (5.5%) €0.0%) €0.0%) €0.0%)
Cyanazine Cyanazine Cyanazine
Cyanszine Max imum Ar. Mean Concentration Distribution
(Post-application) © (ug/L) (ug/L) €<0.20 0.20<C<1 1<C<10 10<C<40 €>40
Toua 61.20 21.35 0 0 5 8 2
Illinois 13.60 2.66 7 6 10 3 0
Indiana 14.640 3.57 6 1 12 1 0
Kansas 0.20 0.20 4 0 0 0 0
Minnesota 3.90 0.89 9 0 4 0 0
Missouri 5.60 1.46 2 2 3 0 0
Nebraska 6.20 1.63 5 4 6 0 0
Ohio 9.30 3.54 2 4 7 0 0
South Dakota 0.20 0.20 8 0 0 0 0
Wisconsin 20.90 2.98 4 3 0 1 0
Total (Post-application) 44 20 47 3 2
(36.4%) (15.5%) (36.4%) (10.1%) (1.6%)
Cysnazine Cyanazine Cyanazine
Cyanazine Maximum Ar. Mean Concentration Distribution
(Fall) (ug/L) (ug/L) €<0.20 0.20<C<1 1<C<10 10<C<40 C>40
Towa 0.2 0.2 26 0 0 0 0
1tlinois 0.20 0.20 26 0. 0 0 0
Indiana 0.20 0.20 20 0 0 0 0
Kansas 0.20 0.20 6 4] 0 0 0
Minnesota 0.21 0.20 13 1 0 0 0
Missouri 0.20 0.20 8 0 0 0 0
Nebraska 0.20 0.20 16 0 0 0 0
ohio 0.20 0.20 13 0 0 0 0
South Dakota 0.20 0.20 4 0 0 0 0 .
Wisconsin 0.20 0.20 9 0 0 0 0
Total (Fall) 141 1 0 0 0
(99.3%) (0.7%) €0.0%) — (0.0%) (0.0%)




Table 2.6) Propazine meximums, arithmetic means, and concentration distributions for surface water

samples collected pre-application, post-spplication, and Fall 1989 from 150 locations in 10 mid-western
states. The concentration distributions of propazine were computed with respect to its detection limit
€0.05 ug/L), 1 ug/L, its lifetime drinking watwer HA (10 ug/L), and 4 times its lifetime drinking uater
HA (40 ug/L). Data from Goolsby and Thurman (1991; USGS).

Propazine Propazine

Propazine

€0.0%)

Propazine Maximum Ar. Mean Concentration Distribution
(Pre-application) {ug/L) (ug/L) C<0.05 0.05<C<1 1<C<10 10<C<40 C>40
Towe 0.05 0.05 9 0 0 0 0
Itlinois 0.05 0.05 1 0 0 0 0
Indiana 0.05 0.05 7 0 0 0 * 0
Kansas 0.05 0.05 2 0 o 0 0
Minnesots 0.05 0.05 5 0 0 0 0
Missouri 0.05 0.05 5 0 0 0 0
Nebraska 0.05 0.05 5 0 0 0 0
Ohio 0.05 0.05 4 0 0 0 0
South Dakota 0.05 0.05 3 0 0 1] 0
Wisconsin 0.05 0.05 4 0 0 0 0
Total (Pre-application) 5 0 0 0 ]
: (100.0%) €0.0%) (0.0%) €0.0%) €0.0%)
Propazine Propazine Propazine
Propazine Maximum Ar. Mean Concentration Distribution
(Post-application) {ug/L) (ug/L) €<0.05 0.05<C<1 1<C<10 10<C<40 C>40
Towa 0.91 0.27 7 8 0 0 0
Itlinois 1.40 0.19 20 5 1 0 0
Lndiana 0.25 0.10 6 14 0 0 0
Kansas 0.14 0.08 2 2 0 0 0
Minnesota 0.05 0.05 13 0 0 0 0
Wissouri 0.07 0.05 6 1 0 0 0
Nebraska 0.58 0.18 10 5 0 0 0
Ohio 0.27 0.09 8 5 0 0 0
South Dakota 0.05 0.05 8 0 1] 0 0
Wisconsin 0.37 0.09 7 1 0 0 0
Total (Post-application) 87 41 1 0 : 0
(67.46%) (31.8%) €0.8%) €0.0%) (0.0%)
Propazine Propazine Propazine
Propazine Max imum Ar. Mean Concentration Distribution
(Fatl) (ug/L) (ug/L) €<0.05 0.05<C<1 1<C<10 10<C<40 C>40
Towa 0.05 0.05 26 0 0 0 0
Illinois 0.05 0.05 - 26 0 0 0 0
Indiana 0.05 0.05 20 0 0 0 0
Kansas 0.08 0.06 5 1 0 0 0
Mipnesota 0.05 0.05 14 0 0 0 0
Missouri 0.05 0.05 8 0 0 0 0
Nebraska 0.05 0.05 16 0 1] 0 0
Chio 0.05 0.05 13 0 0 0 [t}
South Dakota 0.05 0.05 4 0 0 0 0
Wisconsin 0.05 0.05 9 0 0 0 0
Total (Fall) 141 1 [1] 0 0
(99.3%) (0.7%) 0%) (0.0%)
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Table 2.7) Simezine maximums, arithmetic means, and concentration distributions for surface water

samples collected pre-application, post-application, and Fall 1989 from 150 locations in 10 mid-western

states. The concentration distributions of simazine were computed with respect to its detection limit

€0.05 ug/L), its MCL (1 ug/L), and & times its MCL (4 ug/L). Data from Goolsby and Thurman (1991; USGS).

Simazine Simazine Simazine
Simazine Maximum Ar. Mean Concentration Distribution
(Pre-application) (ug/L) (ug/L) €<0.05 0.05<C<1 1<C<4 >4
Towa 0.05 0.05 9 0 0 0
itlinois 0.11 0.06 10 1 0 (1]
Indiana 0.05 0.05 7 (1] 0 0
Kensas 0.05 0.05 2 0 0 0
Ninnesota 0.05 0.05 5 0 1] 0
Nissouri 0.05 0.05 5 0 e 0
Nebrasks 8.68 1.78 4 0 0 1
Chio 0.12 . 0.08 2 2 0 0
South Dakota 0.05 0.05 3 0 0 0
Wisconsin 0.05 - 0.05 4 0 0 0
Total (Pre-application) L] 3 0 1 0
(92.7%) (5.5%) €0.0%) 1.8%)
Simazine  Simazine Simazine
Simazine Maximum Ar. Mean Concentration Distribution
(Post-application) {ug/L) (ug/L) £<0.05 0.05<C<1 1<C<4 >4
Towa 0.43 0.20 3 ] 0 ]
1llinois 6.99 0.7 9 14 1 2
Indiana 1.70 0.62 3 13 4 0
Kansas 0.12 0.07 3 1 0 0
Minnesota 0.05 0.05 13 0 0 0
Missouri 0.06 0.05 5 2 0 0
Nebraska 1.38 0.25 5 8 2 0
Ohio 3.82 0.82 1 10 2 0
South Dakota 0.05 0.05 8 0 0 0
Wisconsin 0.40 0.09 7 1 0 0
Total (Post-application) 60 58 9 2 0
€46.5%) (45.0%) (7.0%) €1.6%)
Simazine Simazine Simezine
Simazine Max imum Ar. Mean Concentration Distribution
(Fall) {ug/L) (ug/L) €<0.05 0.05<C<1 1<C<4 C>4
Towa 0.05 0.05 26 0 0 0
Itlinois 0.11 0.05 25 1 0 : 0
Indiana 0.05 0.05 20 0 0 0
Kensas 0.05 0.05 6 0 (1] 0
Minnesota 0.10 0.05 13 1 0 0
Missouri 0.05 0.05 8 0 1] 0
Nebraska 0.21 0.06 15 1 0 0
Chio 0.05 0.05 13 0 0 0
South Dakota 0.05 0.05 4 0 0 0
Wisconsin 0.09 0.05 8 1 0 0
Total (Fall) 138 4 0 0 ]
(97.2%) (2.8%) €0.0%) €0.0% (0.0%)

———
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" 1ableY.--Summary of Herbicides and Mecabolites Deteczed
in Pre- and Post-Application Samples

(Number of samples: pre-application=55, poest-application=132;
ug/L, micrograms per liter; <, less than; detection limits are
0.05 ug/L for all herbicides and metabolites except cyarazine

which is 0.2 ug/L; amectryn, prometryn, and terbutryn were
not detected)

peccent 25th 75th
Herbicide or detections percencile - median percencile maximum
) z e Pre Post Pre Pos: re Post
i ~ ; )

Alachlor 18 8 <.05 0.18 <.05 0.92 <.05 4.2 0.44 S1
Atrazine 90 98 .13 .92 .23 3.8 42 14 1.7 108
Desethyl-

atrazine S1 86 <.05 .12 05 .28 11 97 .38 4.
Desisopropyl-

atrazine 9 54 <.05 <.0% <.05 .09 <.05 .51 59 3.2
Cyanazine 5 63 <.2 .2 <.2 97 .2 4.5 52 61
Metolachlor 34 83 <.05 .20 <.05 1.3 .16 4.0 §3 40
Metzibuzin 2 53 <.05 <.05 <.05 .14 <.05 .38 .16 7.6
Propazine 0 40 <.05 <.05 <.05 <.05 <.05 <.05 <.05 1.4
Prometon 0 23 <.05 <.05 <.05 <.05 <.05 <.05 <.0S .93
Simazine 13 60 <.05 <.05 <.05 .15 <.05 .83 35. 15
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Spreadsheet 2.1) Iowa Surface Waters 1989

Max imum Ar. Mean Concentration Distribution

Triazine (Sampling Time) (ug/L) (ug/L) £<0.05 0.05<C<1 1<C<3 3<C<12 c>12

Atrazine (Pre-application) 1.66 0.47 0 8 1 0 0

Atrazine Post-application 71.6 24.27 0 0 3 4 8

Atrazine Fall 1.3 0.28 9 16 1 0 0
Maximm Ar. Mean Concentration Distribution

Triazine (Sampling Time) (ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 >12

Desethyl-atrazine (Pre-spp.) 0.39 0.11 4 5 0 0 0

Desethyl-atrazine (Post-app.) 3.7 1.21 0- 9 4 2 0

Desethyl-atrazine (Fall) 0.51 0.10 21 5 0 0 0
Maximum Ar. Mean Concentration Distribution

Triazine (Sampling Time) (ug/L) (ug/L) €<0.05  0.05<C<1 1<C<3 3<C<12 c>12

Desisopropyl-atrazine (Pre-) 0.18 0.06 8 1 0 0 [}

Desisopropyl-atrazine (Post-) 3.2 1.08 1 8 4 2 0

Desisopropyl-atrazine (Fall) 0.05 0.05 26 0 o 0 0
Maximum Ar. Mean Concentration Distribution

Triazine (Sampling Time) (ug/L) (ug/L) €<0.20 0.20<C<1 1<C<10 10<C<40 €>40

Cyanazine (Pre-application) 0.26 0.21 8 1 0 0 0

Cyanazine (Post-application) 61.2 21.35 0 0 5 8 2

Cyanazine (Fall) 0.2 0.20 26 0 0 0 0
Maximum Ar. Mean Concentration Distribution

Triazine (Sampling Time) Cug/L) (ug/L) €<0.05 0.05<C<1 1<C<10 10<C<40 C>40

Propazine (Pre-application) 0.05 0.05 9 0 0 0 0

Propazine (Post-application) 0.91 0.27 7 8 0 0 0

Propszine (Fall) 0.05 0.05 26 0 0 0. 0
Maximum Ar. Mean Concentration Distribution .

Triazine (Sempling Time) (ug/L) (ug/L) €<0.05 0.05<C<1 1<C<4 C>4

Simazine (Pre-application) 0.05 0.05 9 0 0 0

Simazine (Post-application) 0.43 0.20 é 9 . 0 0

Simazine (Fall) 0.05 0.05 26 0 0 0

5’0



Spreadsheet 2.1) lowa Surface Waters 1989 - continued

Desethyl Desisopropyt
Atrazine  Atrazine Atrazine Cyanaszine Propazine Simazine
Concn. Concn. Concn. Concn. Concn. " Conen.
Location Sample Date] (ug/L) Cug/L) (ug/L) (ug/L) (ug/L) (ug/L)
PRE-APLLICATION
Upper lowa R. nr. Dorchester 3/31/89 0.33 0.12 0.05 0.2 0.05 0.05
Wapsipinicon R. at Independ. 3/20/89 1.66 0.39 0.18 0.26 0.05 0.05
jowa River near Marengo 3/24/89 0.42 0.07 0.05 0.2 0.05 0.05
Winnebasgo R. at Mason City 3/20/89 0.51 0.13 0.05 0.2 0.05 0.05
Skunk River at Augusta 3/722/89 0.69 0.12 0.05 0.2 0.05 0.05
Des Moines R. at Estherville 3/28/89 0.14 0.05 0.05 0.2 0.05 = 0.05
Ocheyedan R. near Spencer 3/28/89 0.13 0.05 0.05 0.2 0.05 0.05
Boyer River at Logan 3/23/8%9 0.14 0.05 0.05 0.2 0.05 0.05
Chariton River near Chariton 3720789 0.21 0.05 0.05 0.2 0.05 0.05
POST-APPLICATION
Upper Iowa R. nr. Dorchester 5/31/89 0.23 0.10 0.05
lowa River near Marengo 5725789 0.19 0.14
Old Man Cr. near Iowa City 5/25/89 0.91 0.43
indian Creek near Mingo 5726/89 0.05 0.05
S. Skunk River nr Oskaloosa 5724789 0.64 " 0.42
N. Skunk R. nr Sigourney 5/26/89 2.40 2.00 0.51 0.41
skunk River at Augusta 5/26/89 1.50 1.80 0.05 0.36
Des Moines R. at Fort Dodge 5/24/89 0.14 0.14 0.05 0.05
N. Racoon River nr Sac City 5/24/89 0.09 0.12 0.05 0.05
Raccoon River at Van Meter 5/25/89 0.09 0.07 0.05 0.05
Ocheyedan R. near Spencer 5/24/89 0.31 0.36 0.05 0.06
Little Sioux R. at Correct. 5/25/89 0.61 0.66 0.05 0.05
Mbple River at Mapleton 5/24/89 0.98 0.77 0.50 0.26
Boyer River at Logan 5/24/89 1.30 1.10 0.32 0.26
Nishnabotna R. above Hamburg 6/5/89 2.20 2.00 0.51 0.39
FALL
Upper lowa R. nr. Dorchester 10/5/89 0.15 0.05 0.05 0.2 0.05 0.05
Turkey R. at Spillville 8/23/89 0.05 0.51 0.05 0.2 0.05 0.05
Turkey R. at Spillville 10/4/89 0.05 0.05 . 0.05 0.2 0.05 0.05
Iowa River near Rowan 10/11/89 0.05 0.05 0.05 0.2 0.05 0.05
Iowa River near Marengo 11/7/89 0.15 0.05 0.05 0.2 0.05 0.05
Old Man Cr. near Iowa City 11/7/89 0.69 0.16 0.05 0.2 0.05 0.05
Little Cedar R. nr. lonia 10/16/89 0.14 0.05 0.05 0.2 0.05 0.05
Winnebago R. at Mason City 10711789 0.05 0.05 0.05 0.2 0.05 0.05
Ceder R. at Cedar Falis 8/23/89 0.14 0.05 0.05 0.2 0.05 0.05
Cedar R. at Cedar Falls 11/9/89 0.15 0.05 0.05 0.2 0.05 0.05
Black Hawk Creek at Hudson 10/18/89 0.05 0.05 0.05 0.2 0.05 0.05
Indian Creek near Mingo 10/10/89 0.05 0.05 0.05 0.2 0.05 0.05
S. Skunk River nr Oskaloosa 10/16/89 0.19 0.05 0.05 0.2 0.05 0.05
N. Skunk R. nr Sigourney 10/2/89 0.26 0.05 0.05 0.2 0.05 10.05
Skunk River at Augusta 11/13/89 0.36 0.1 0.05 0.2 0.05 0.05
Des Moines R. at Estherville 10/12/89 0.16 0.05 0.05 0.2 0.05 0.05
Des Moines R. at Fort Dodge 10/13/89 0.05 0.05 0.05 0.2 0.05 0.05
N. Racoon River nr Sac City = 10/12/89 0.05 0.05 0.05 0.2 0.05 0.05
Raccoon River at Van Meter 11/8/89 0.32 0.05 0.05 0.2 0.05 0.05
Ocheyedan R. near Spencer 10/12/89 0.05 0.05 0.05 0.2 0.05 0.05
Little Sioux R. at Correct. 10/2/89 0.13 0.05 0.05 0.2 0.05 0.05.
Maple River at Mapleton 10/2/89 0.59 0.05 0.05 0.2 0.05 0.05
Boyer River at Logan 10/2/89 0.23 0.05 0.05 0.2 0.05 0.05
Nishnabotna R. above Hamburg  10/10/89 1.00 0.05 0.05 0.2 . 0.05 0.05
Chariton R. nr Charito 10/2/89 1.30 0.4 0.05 0.2 0.05 0.05
SF Chariton R. nr Promise CI 10/3/89 0.96 0.3 0.05 0.2 0.05 0.05



Spreadsheet 2.2) Illinois Surface Waters 1989

Maximum Ar. Mean Concentration Distribution
Triazine (Sampling Time) (ug/L) (ug/L) €<0.05 0,05<C<1 1<C<3 3<C<12 c>12
Atrazine (Pre-application) 0.89 0.31 2 9 0 0 g
Atrazine Post-application 108 12.32 0 5 7 8 é
Atrazine Fall ) 2.1 0.42 3 1 2 0 0
Max imum Ar. Mean Concentration Distribution
Triazine (Sampling Time) (ug/L) Cug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 c>12
Desethyl-atrazine (Pre-app.) 0.18 0.08 6 5 0 0 0
Desethyl-atrazine (Post-app.) 4.4 0.75 2 19 3 2 0
Desethyl-atrazine (Fall) 0.42 0.14 10 16 0 0 0
Maximum Ar. Mean Concentration Distribution
Triazine (Sampling Time) (ug/L) Sug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 c>12
Desisopropyl-atrazine (Pre-) 0.18 0.06 10 1 0 0 0
Desisopropyl-atrazine (Post-) 2.2 0.38 11 12 3 0 0
Desisopropyl-atrazine (Fall) 0.05 0.05 26 ] 0 0 0
Maximum Ar. Mean Concentration Distribution
Triazine (Sampling Time) (ug/L) {ug/L) €<0.20 0.20<C<1 1<C<10 10<C<40 C>40
Cyanazine (Pre-application) 0.52 0.23 10 1 0 0 1]
Cyanazine (Post-application) 13.6 2.66 7 [ 10 3 0
Cyanazine (Fall) 0.2 0.20 26 0 0 0 0
Maximum Ar. Mean Concentration Distribution
Triazine (Sampling Time) (ug/L) (ug/L) €<0.05 0.05<C<1 1<C<10 10<C<40 €>40
Propazine (Pre-application) 0.05 0.05 1 0 0 0 0
Propazine (Post-application) 1.4 0.19 20 5 1 0 0
Propazine (Fall) 0.05 0.05 26 0 0 0 0
: Meximm Ar. Mean Concentration Distribution
Triazine (Sampling Time) (ug/L) (ug/L) €<0.05 0.05<C<1 1<C<4 C>4
Simazine (Pre-application) 0.1 0.06 10 1 0 0
Simazine (Post-application) 6.99 0.71 9 16 1 -2
Simazine (Fall) 0.11 0.05 25 1 0 0
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Spreadsheet 2.2) Illinois Surface Waters 1989 - continued

Desethyl Desisopropyl .
Atrazine  Atrazine Atrazine Cyanazine Propazine Simazine
] Concn, Conen, Conen. Concn. Conen, Concn.

Location Sample Datej (ug/L) (ug/L) Cug/l) — (ugsi) Cug/L) Cug/L)
PRE-APLLICATION
Ohio River at Olmstead 3/16/89 0.05 0.05 0.05 0.2 0.05 0.05
Kiswaukee R. nr Perryville 3722789 | 0.12 0.09 0.05 0.2 0.05 0.05
Edwards R. near New Boston 3/22/89 0.15 0.05 0.05 0.2 0.05 0.05
Iroquois River near Chebanse 4/3/89 0.47 0.05 0.05 0.52 0.05 0.05
Dupege River near Shorweod &/6/89 0.05 0.05 0.05 0.2 0.05
Nippersink Cr., Spring Grove 4/5/89 0.37 0.16 0.05 0.2 0.05
Fox River near Dayton 3/21/89 0.20 0.08 0.05 0.2 0.05
Spoon River at London Mill 4/21/89 0.23 0.05 0.05 0.2 0.05
itlinois River at Hardin 3/10/89 0.24 0.05 0.05 0.2 0.05
Macoupin Creek near Kane 3/721/89 0.89 0.18 0.18 0.2 0.05
Shoal Creek near Breese 3/20/89 0.61 0.1 0.05 0.2 0.05
POST-APPLICATION ,
Ohio River at Olmstead 6/11/89 0.29 0.16 0.47 0.05
Embarras River at Ste. Marie 5/22/89 0.05 0.05
Bonpas Creek at Browns 5722789 2.10 0.75
Little Wabash at Carmi 5/22/89 2.50 1.70 0.46
S. Br. Kishwaukee at Fairdale 5/25/89 0.75 0.05 0.05
Kiswaukee R. nr Perryville 5/25/89 0.16 0.08 0.05 0.05
Elkhorn Creek near Penrose 5725/89 1.90 0.54 0.05 0.05 0.05
Iroquois River near Chebanse 5/25/89 2.80 0.13 0.09 0.05 0.05
Iroquois River near Chebanse 5/25/89 1.20 0.05 0.05 0.05 0.05
Des Plains River at Russel 5/25/89 0.23 0.10 0.05 0.05 0.05
DUpage River near Shorwood 5/25/89 0.77 0.07 0.05 0.05 0.13
Illinois River nr Marseilles 5/25/89 2.50 0.12 0.05 0.05 0.15
Nippersink Cr., Spring Grove 5/25/89 0.90 0.12 0.10 0.05 0.33
Fox River near Dayton 5/725/89 0.12 0.09 0.05 0.17
Spoon River at London Mill 6/2/89 . 2.20 1.40
Sangamon River at Riverton 5/22/89 .27 0.05 0.05.
Lake Fork near Cornland 5/722/89 0.05 - 0.05 0.05
Sangamon River at Osksford 5723789 0.20 0.05 0.05
La Moine River at Colmar 6/3/89 0.80 0.45 0.08
Macoupin Creek near Kane 5/23/89 1.50 0.61 0.94
Itlinois River at Hardin 6/4/89 0.25 0.17 0.05
Kaskaskia near Cowden . 5/22/89 0.16 0.05 0.05
Kaskaskia River at vandalla 5723789 0.37 0.16 0.05
Shoal Creek near Breese 5/23/89 0.79 0.58 0.05
Silver Creek near Freeburg . 5/23/89 1.50 0.72 0.23
Big Muddy near Murphysboro 5/24/89 0.25 0.13 0.05
FALL
Ohio River at Olmstead 10/711/89 -0.05 0.05 0.05 0.2 0.05 0.05
Embarras River at Ste. Marie 10/18/89 0.33 0.05 0.05 0.2 0.05 0.05
Bonpas Creek at Browns 11/27/89 0.41 0.22 0.05 0.2 0.05 0.05
Little Wabash at Carmi 11/727/89 0.69 0.19 0.05 0.2 0.05 0.05
S. Br. Kishwaukee at Fairdale 10/24/89 0.24 0.05 0.05 0.2 0.05 0.05
Kiswaukee R. nr Perryville 10/24/89 0.15 0.12 0.05 0.2 0.05 0.05
Elkhorn Creek near Penrose 10/24/89 0.15 0.19 0.05 0.2 0.05 0.05
Edwards R. nr New Boston 10/23/89 0.34 0.05 0.05 0.2 0.05 0.05 -
Iroquois River near Chebanse 11/03/89 0.16 0.13 0.05 0.2 0.05 0.05
Des Plains River st Russel 1171789 0.15 0.05 0.05 0.2 0.05 0.05
Dupage River near Shorwood 1172789 0.05 0.05 0.05 0.2 —-0.05 0.05
Itlinois River nr Marseilles 10/31/89 0.15 0.05 0.05 0.2 0.05 0.05
Nippersink Cr., Spring Grove 11/1/89 0.38 0.3 0.05 0.2 0.05 0.05




Spreadsheet 2.2) Illinois Surface Waters 1989 - continued

Desethyl Desisopropyl
Atrazine  Atrazine ' Atrazine Cyanazine Propazine Simazine

Concn. Concn. Concn., Concn, Concn. Concn.
Location Sample Datej  (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

Fox River near Dayton 10/31/89 0.26 0.17 0.05 0. 0.05 0.11
Spoon River at London Mill 10717789 0.24 0.12 0.05 0.2 0.05 0.05
Sangamon River st Riverton 10/12/89 0.33 0.11 0.05 0.2 0.05 0.05
Lake Fork near Corntand 10/16/89 0.05 0.05 0.05 0.2 0.05 0.05
Sangamon River at Oaksford 10/19/89 0.25 0.19 0.05 0.2 0.05 0.05
La Moine River at Colmar 10/17/89 0.29 0.09 0.05 0.2 0.05 0.05
Macoupin Creek near Kane 10/16/89 0.62 0.15 0.05 0.2 0.05 =« 0.05
Itlinois River at Hardin 10716/89 0.25 0.1 0.05 0.2 0.05 0.05
Kaskaskia River nr Cowden 10/26/89 1.30 0.34 0.05 0.2 0.05 0.05
Kaskeskia River at Vendalla 10/11/89 0.76 0.05 0.05 0.2 0.05 0.05
Shoal Creek near Breese 10/11/89 2.10 0.42 0.05 0.2 0.05 0.05
Silver Creek near Freeburg 10/11/89 0.52 0.18 0.05 0.2 0.05 0.05
Big Muddy near Murphysboro 10/16/89 0.57 0.05 0.05 0.2 0.05 0.05




Spreadsheet 2.3) Indiana Surface Waters 1989

Maximusm Ar. Mean Concentration Distribution

Triazine (Sampling Time) (ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 £>12

Atrazine (Pre-spplication) 0.26 6.18 1 6 ) ) )

Atrazine Post-application 27 9.48 0 0 4 10 6

Atrazine Fall 0.68 0.28 2 18 0 0 0
Maximum Ar. Mean Concentration Distribution

Triazine (Sampling Time) (ug/L) (ug/t) €<0.05 0.05<C<1 1<C<3 3<C<12 Cc>12

Desethyl-atrazine (Pre-app.) 0.11 0.06 4 3 0 0 0

Desethyl-atrazine (Post-app.) 1.6 0.55 0 18 2 0 0

Desethyl-atrazine (Fell) 0.38 0.14 5 15 0 0 0
Max imum Ar. Mean Concentration Distribution

Triszine (Sampling Time) (ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 c>12

Desisopropyl-atrazine (Pre-) 0.05 0.05 7 0 0 [1] [1]

Desisopropyl-atrazine (Post-) 0.78 0.21 9 1" 0 0 0

Desisopropyl-atrazine (Fall) 0.05 0.05 20 0 0 0 0
Maximun Ar. Mean Concentration Distribution

Triazine (Sampling Time) (ug/L) (ug/L) €<0.20 8.20<c<1 1<C<10 10<C<40 C>40

Cyanazine (Pre-application) 0.2 0.20 7 0 0 0 0

Cysnazine (Post-application) 164.4 3.57 6 1 12 . 1 0

Cyanazine (Fall) 0.2 0.20 20 0 0 0 0
Maximum Ar. Mean Concentration Distribution

Triazine (Sampling Time) (ug/L) (ug/L) €<0.05 0.05<C<1 1<C<10 10<C<40 C>40

Propazine (Pre-applicaticn) 0.05 0.05 7 0 0 0 0

Propazine (Post-application) 0.25 0.10 6 14 0 0 0

Propazine (Fall) 0.05 0.05 20 0 0 0 0
Max imum Ar. Mean Concentration Distribution -

Triazine (Sampling Time) Cug/L) Cug/L) €<0.05 0.05<c<1 1<C<4 c>6

Simazine (Pre-application) 0.05 0.05 7 0 0 0

Simazine (Post-application) 1.7 0.62 3 13 4 1]

Simazine (Fall) 0.05 0.05 20 0 0 0

55



Spreadsheet 2.3) Indiana Surface Waters 1989 - continued

Desethyl Desisopropyl
Atrazine Atrazine Atrazine Cyanazine Propazine = Simazine
Concn, Concn. Conen. Concn. Concn. Concen.

Location Sample Date; (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)
PRE-APPLICATION
Eel River near Logansport 3/722/89 0.26 0.06 0.05 0.2 0.05
Wildcat Creek near Lafayette 3/23/89 0.22 0.05 0.05 0.2 0.05
Wabash River at Covington 3/24/89 0.18 0.05 0.05 0.2 0.05
White River nesr Nora 3/27/89 0.22 0.08 0.05 0.2 0.05
Big Walnut Cr. nr Reelsville 3724/89 0.25 0.1 0.05 0.2 0.05
Muscatatuck River nr Deputy 3/28/89 0.06 0.05 0.05 0.2 0.05
Kankakee River at Sheiby 3/722/89 0.05 0.05 0.05 0.2 0.05
POST-APPLICATION
Wabssh River nesr Griffin 6/22/89 0.46 0.05 0.05
whitewater River near Alpin 5723789 1 0.53 0.23
Blue River at Fredricksburg 5725789 0.42 0.19 2.8 0.06
Wabash River at Linn Grove 5/26/89 0.57 0.23 1.4 0.09
Eel River near Logansport 5/22/89 0.17 0.05 2.5 0.06
" Tippecanoe River near Ora 5/31/89 0.13 0.05 0.2 0.05
Wildcat Creek near Jerome 5/22/89 0.13 0.05 0.2 0.05
Wildcat Creek near Lafsyette 5727789 1.4 0.78 6.1 0.25
Wabesh River at Covington 5/22/89 0.55 0.23 2.7 0.07
Busseron Creek near Carisle 6/22/89 0.24 0.05 0.2 0.05
white River near Nora 5/26/89 0.61 0.35 4.2 0.06
White River near Centeron 5/23/89 0.23 0.05 0.2 0.1
Big Walnut Cr. nr Reelsville 5/23/89 0.3 0.13 0.2 0.06
Big Blue River at Carthage 5/23/89 0.78 0.05 4.5 0.13
Sugar Creek near Edinburgh 5725789 0.91 0.32 7.7 0.18
Flatrock River at Coiumbus 5/25/89 0.96 0.05 6.9 0.15
Muscatatuck River nr Deputy 5/25/89 0.37 0.24 2.8 0.05
E. Fork White R. nr Bedford 5/25/89 1.1 0.59 9.4 0.23
Kankakee River at Shelby 5/31/89 0.17 0.05 0.2 0.05
Iroquois R. near Foresman 5/31/89 0.39 0.14 4.5 0.07
FALL .
Wabash River near Griffin 10/31/89 0.68 0.32 0.05 0.2 0.05 0.05
Whitewater River near Alpin 10/17/89 0.25 0.16 0.05 0.2 0.05 0.05
Blue River at Fredricksburg 10/30/89 0.30 0.38 0.05 0.2 0.05 0.05
Wabash River at Linn Grove 10/17/89 0.27 0.08 0.05 0.2 0.05 0.05
Eel River near Logansport 10/16/89 0.12 0.05 0.05 0.2 0.05 0.05
Tippecanoe River near Ora 10/16/89 0.23 0.05 0.05 0.2 0.05 0.05
Wildcat Creek near Jerome 10/17/89 0.35 0.1 0.05 0.2 0.05 0.05
Wildcat Creek near Lafayette  10/16/89 0.26 0.12 0.05 0.2 0.05 0.05
Wabssh River at Covington 10/16/89 0.68 0.2 0.05 0.2 0.05 0.05
Busseron Creek near Carisle 10/31/89 0.22 0.13 0.05 0.2 0.05 0.05
White River near Nora 11/71/89 0.29 0.19 0.05 0.2 0.05 0.05
White River near Centeron 10/30/89 0.3%6 0.21 0.05 0.2 0.05 0.05
Big Walnut Cr. nr Reelsville 10/31/89 0.41 0.22 0.05 0.2 0.05 0.05
Big Blue River at Carthage = 10/17/89 0.12 0.05 0.05 0.2 0.05 0.05
Sugar Creek near Edinburgh 10/30/89 0.05 0.05 0.05 0.2 0.05 0.05
Flatrock River at Columbus 10/30/89 0.17 0.12 0.05 0.2 0.05 0.05
Muscatatuck River nr Deputy 10/30/89 0.37 0.17 0.05 0.2 0.05 0.05
E. Fork White R. nr Bedford 10/30/89 0.28 0.12 0.05 0.2 0.05 0.05
Kankakee River at Shelby 10/16/89 0.05 0.05 0.05 0.2 0.05 0.05
Iroquois R. near Foresman 10/16/89 0.1 0.08 0.05 0.2 —_0.05 0.05




Spreadsheet 2.4) Kansas Surface Waters 1989

Max imum Ar. Mean Concentration Distribution
Triazine (Sampling Time) (ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 c>12
Atrazine (Pre-application) 0.05 0.05 2 0 0 0 [1]
Atrazine Post-application 15.9 6.65 0 2 0 1 1
Atrazine Fall : 1.8 0.62 1 4 1 0 0
Maximmm Ar. Meen Concentration Distribution
Triszine (Sampling Time) (ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 c>12
Desethyl-atrazine (Pre-spp.) 0.05 0.05 2 0 0 0 0
Desethyl-atrazine (Post-app.) 1.8 0.64 1 2 1 0 0
Desethyl-atrazine (Fall) 0.39 0.15 2 4 0 0 0
Maximum Ar. Mean Concentration Distribution
Triazine (Sampling Time) (ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 c>12
Desisopropyl-atrazine (Pre-) 0.05 - 0.05 2 0 0 0 0
Desisopropyl-atrazine (Post-) 0.77 . 0.31 2 2 0 0 0
Desisopropyl-atrazine (Fall) 0.05 0.05 6 0 0 0 0
Maximum Ar. Mean Concentration Distribution :
Triazine (Sampling Time) (ug/L) (ug/L) €<0.20 0.20<C<1 1<C<10 10<C<40 €>40
Cyanazine (Pre-application) 0.2 0.20 2 0 v} 0 0
Cyanazine (Post-application) 0.2 0.20 4 0 0 0 0
Cyanazine (Fall) 0.2 0.20 6 0 0 0 0
Max imum Ar. Mean Concentration Distribution
Triazine (Sampling Time) (ug/L) (ug/L) €<0.05 0.05<C<1 1<C<10 10<C<40 €>40
Propazine (Pre-application) 0.05 0.05 2 1] 0 0 0
Propazine (Post-application) 0.14 0.08 2 2 0 0 0
Propazine (Fall) 0.08 0.06 5 1 0 0 0
. Maximum Ar. Mean Concentration Distribution
Triazine (Sampling Time) Cug/t) (ug/L) €<0.05 0.05<C<1 1<C<4 C>4
Simazine (Pre-application) 0.05 0.05 2 0 ] 0
Simazine (Post-application) 0.12 0.07 3 1 0 0
Simazine (Fall) 0.05 0.05 6 0 0 0




Spreadsheet 2.4) Kansas Surface Waters - continued

Desethyl Desisopropyl
Atrazine  Atrazine  Atrszine Cysnazine Propazine Simazine
Concn, Concn. Concn. Conen. Concn. Concn.
Location : Sample Date] (ug/L) (ug/L) (ug/L) (ug/L) Cug/L) (ug/L)
PRE-APPLICATION ’
Turkey Creek near Senece 3721789 0.05 0.05 0.05 0.2 0.05 0.05
Salt Creek near Ada 3/721/89 0.05 0.05 0.05 0.2 0.05 0.05
POST-APPLICATION
Turkey Creek near Seneca 5722789 0.05 0.05 0.2 0.05 0.05
Salt Creek near Ada 5/22/89 0.11 0.05 0.2 0.14 0.05
Bl. Vermillion R. nr Frankfor 6/27/89 1.8 0.77 0.2 0.05 ~ 0.12
Delaware River neer Muscotah 5/22/89 0.59 0.35 0.2 0.09 0.05
FALL
Turkey Creek nesr Senecs 10712/89 0.23 0.07 0.05 0.2 0.05 0.05
Selt Creek near Ade 10/12/89 0.49 0.14 0.05 0.2 0.05 0.05
Bl. vermillion R. nr Frankfor 10/4/89 0.35 0.05 0.05 0.2 0.05 0.05
Mill Creek nr Paxico. 10/6/89 0.05 0.05 0.05 0.2 0.05 0.05
Kangas River at Topeks 10/6/89 1.80 0.39 0.05 0.2 0.08 0.05
Delaware River neer Muscotah  10/11/89 0.82 0.18 0.05 0.2 0.05 0.05



Spreadsheet 2.5) Minnesota Surface Waters 1989
Max imum Ar. Mean Concentration Distribution

Triazine (Sampling Time) (ug/L) (ug/L) €<0.05 - 0.05<C<1 1<C<3 3<C<12 C>12

Atrazine (Pre-spplication) 0.33 0.19 0 5 0 0 0

Atrazine Post-application 2.9 0.87 1 9 3 0 0

Atrazine Fall 3.1 0.34 7 é 0 1 0
Max imum Ar. Mean Concentration Distribution

Triazine (Sampling Time) (ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<Cc<12 c>12

Desethyl-atrazine (Pre-app.) 0.1 0.07 3 2 0 0 0

Desethyl-atrazine (Post-app.) 0.53 0.12 8 5 0 0 0

Desethyl-atrazine (Fall) 0.1 0.07 8 6 0 0 0
Max imum Ar. Mesn Concentration Distribution

Triazine (Sampling Time) (ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<i2 c>12

Desisopropyl-atrazine (Pre-) 0.05 0.05 5 0 [1] 0 0

Desisopropyl-atrazine (Post-) 0.47 0.08 1 2 0 0 0

Desisopropyl-atrazine (Fall) 0.05 0.05 14 0 0 0 0
Max imum Ar. Mean Concentration Distribution .

Triszine (Sampling Time) (ug/L) (ug/L) €<0.20 0.20<C< 1<C<10 10<C<40 C>40

Cyanazine (Pre-application) 0.21 0.20 4 1 0 0 0

Cyanazine (Post-application) 3.9 0.89 9 0 4 0 0

Cyanazine (Fall) 0.21 0.20 13 1 0 0 1}
Maximum Ar. Mesn Concentration Distribution

Triazine (Sampling Time) (ug/L) (ug/L) €<0.05 0.05<C<1 1<C<10 10<C<40 C>40

Propazine (Pre-application) 0.05 0.05 S 0 0 0 0

Propazine (Post-spplication) 0.05 0.05 13 0 0 0 0

Propazine (Fall) 0.05 0.05 14 0 0 0 0
Max imum Ar. Mean Concentration Distribution -

Triazine (Samoling Time) (ug/L) (ug/L) €<0.05 0.05<C<1 1<C<4 C>4

Simazine (Pre-application) 0.05 0.05 5 0 0 0

Simazine (Post-application) 0.05 0.05 13 0 0 0

Simazine (Fall) 0.1 0.05 13 1 0 0
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Spreadsheet 2.5) Minnesota Surface Waters 1989 - continued

Desethyl Desisopropyl
Atrazine Atrazine Atrazine Cysnazine Propazine Simazine
Concn. Concn. Concn. Conen. Conen. Concn.

Location Sample Date] (ug/L) {ug/L) (ug/L) (ug/L) (ugs/t)  (ug/L)
PRE-APPLICATION
Crow River at Rockford 4/19/89 0.33 0.1 0.05 0.21 0.05 0.05
Pomme de Terre R. at Appleton 5/4/89 0.06 0.05 0.05 0.20 0.05 0.05
Rechiood R. nr Redwood Falls 5/4/89 0.08 0.05 0.05 0.20 0.05 0.05
Minnesota R. neer Jordan 3/722/89 0.17 0.05 0.05 0.20 0.05 0.05
Straight R. near Faribault 4/5/89 0.29 0.08 0.05 0.20 0.05 0.05
POST-APPLICATION *
Sauk River near St. Cloud 5/25/89 0.56 0.1 0.05 0.20 0.05 0.05
Crow River st Rockford 5/25/89 2.90 0.15 0.08 2.10 0.05 0.05
Rus River nr St. Francis 7719789 0.05 0.05 0.05 0.20 0.05 0.05
Pomme de Terre R. at Appleton 7/18/89 0.32 0.05 0.05 0.20 0.05 0.05
Redwood R. nr Recwood Falls 6/27/89 0.42 0.05 0.05 0.20 0.05 0.05
Cottorsiood R. nr Hew Ulm 7718789 0.15 0.05 0.05 0.20 0.05 0.05
Le Seur River nr Rapidan 7/18/89 0.27 0.05 0.05 0.20 0.05 0.05
Minnesota R. near Jordan 7719789 0.29 0.05 0.05 0.20 0.05 0.05
Knife River near Mora 7719789 0.09 0.05 0.05 0.20 0.05 0.05
Straight R. near Faribault 7/19/89 0.32 0.05 0.05 0.20 0.05 0.05
Rush Creek near Rushford 5725789 2.10 0.15 0.05 1.60 0.05 0.05
Des Moines R. at Jackson 6/27/89 1.00 0.21 0.05 3.90 0.05 0.05
Rock River at Luverne 6/27/89 2.90 0.53 0.47 2.20 0.05 0.05
FALL
Sauk River near St. Cloud .11/8/89 0.1 0.05 0.20 0.05 0.1
Crow River at Rockford 10/26/89 0.1 0.05 .21 0.05 0.05
Rum River nr St. Francis 10/31/89 0.05 0.05 0.20 0.05 0.05
Pomme de Terre R. at Appleton 10/25/89 0.06 0.05 0.20 0.05 0.05
Redwood R. nr Redwood Falls 10/24/89 0.05 0.05 0.20 0.05 0.05
Cottomwood R. nr New Ulm 11/8/89 0.05 0.05 0.20 0.05 0.05
Le Seur River nr Rapidan 11/7/89 0.05 0.05 0.20 0.05 0.05
Minnesota R. near Jordan 10/29/89 0.07 0.05 0.20 0.05 0.05
Knife River near Mora 10/31/89 0.05 0.05 0.20 0.05 0.05
Straight R. near Faribault 11/8/89 0.05 " 0.05 0.20 0.05 0.05
N. Fork White R. nr Elbe 11/8/89 0.09 0.05 0.20 - 0.05 0.05
Rush Creek near Rushford 11/7/89 0.09 0.05 0.20 0.05 0.05
Des Moines R. at Jackson 10/23/89 0.05 0.05 0.20 0.05 0.05
Rock River at Luverne 10/23/89 0.05 0.05 0.20 0.05 0.05




Sreadsheet 2.6) Missouri Surface Waters 1989

Maximum Ar. Mean Concentration Distribution
Triazine (Sampling Time) Cug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 c>12
Atrazine (Pre-application) 1 0.44 0 5 0 0 0
Atrazine Post-application 11 3.9 0 1 4 2 0
Atrazine Fall 0.65 0.39 0 8 (1] 0 0
Maximum Ar. Mesn Concentration Distribution
Triazine (Sampling Time) (ug/L) (ug/L) C<0.05 0.05<C<1 1<C<3 3<C<12 C>12
Desethyl-atrazine (Pre-app.) 0.22 0.10 1 4 0 0 0
Desethyl-atrazine (Post-app.) 0.82 0.26 1 6 0 0 0
Desethyi-atrazine (Fail) 0.21 0.11 3 5 0 0 1]
. Maximum Ar. Mean Concentration Distribution
Triazine (Sempling Time) (ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<c<12 c>12
Desisopropyl-atrazine (Pre-) 0.09 0.06 4 1 0 0 0
Desisopropyl-atrazine (Post-) 0.58 0.17. 4 3 0 0 0
Desisopropyl-atrazine (Fall) 0.05 0.05 8 0 0 0 0
Max imum Ar. Mean Concentration Distribution .
Triazine (Sampling Time) (ug/L) (ug/L) C<0.20 0.20<C<1 1<€<10 10<C<40 C>40
Cyanazine (Pre-application) 0.2 0.20 5 ) 0 0 0
Cyanazine (Post-application) 5.6 1.46 2 2 3 0 0
Cyanazine (Fall) 0.2 0.20 8 0 0 0 0
Maximum Ar. Mean Concentration Distribution
Triazine (Sampling Time) (ug/L) (ug/L) €<0.05 0.05<c<1 1<C<10 10<C<40 €>40
Propazine (Pre-application) 0.05 0.05 5 0 0 0 0
Propazine (Post-application) 0.07 0.05 6 1 0 0 0
Propazine (Fall) 0.05 0.05 8 0 0 0 0
Haximum Ar. Mean Concentration Distribution
Triazine (Sampling Time) Cug/L) (ug/L) €<0.05 0.05<C<1 1<C<6 C>4 )
Simazine (Pre-application) 0.05 0.05 5 0 0 0
Simazine (Post-application) 0.06 0.05 5 2 0 0
Simazine (Fall) 0.05 0.05 8 0 0 0
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Spreadsheet 2.6) Missouri Surface Waters 1989 - continued

Desethyl Desisopropyl
Atrazine Atrazine Atrazine Cyanazine Propazine Simazine
i Concn. Concn. Concn. Concn. Concn. Concn.
Location . Sample Date] (ug/L) (ug/L) (ug/L) (ug/t) (ug/L) (ug/L)
PRE-APPLICATION
Miss. River at Winfield 3/10/89 0.24 0.07 0.05 0.20 0.05 0.05
Middle Fork Salr R. at Paris 4/3/89 0.53 0.08 0.05 0.20 0.05 0.05
Nodaway River near Graham 3/715/89 1.00 0.22 0.09 0.20 0.05 0.05
Missouri River at Herman 3/12/89 0.18 0.05 0.05 0.20 0.05 . 0.05
Miss. R. at Thebes 3/15/89 0.27 0.08 0.05 0.20 0.05 0.05
POST-APPLICATION
Higs. River ot Winfield 6/5/89 0.13 0.09 1.40 0.05 0.05
South Febius R. nr Taylor 8/30/89 0.05 0.05 0.20 0.05 0.05
Middle Fork Salr R. st Paris 5/30/89 0.28 0.34 1.40 0.05 0.05
Nodawey River near Graham 6/23/89 0.82 0.58 5.60 0.07 0.06
Blackwater R. ot Blue Lick 5720/89 0.30 0.05 0.20 0.05 0.05
Missouri River at Herman 6/7/89 . 0.08 0.05 0.94 0.05 0.05
Miss. R. at Thebes - 6/10/89 0.15 0.05 0.45 0.05 0.06
FALL
Miss. River at Winfield 11713789 0.21 0.09 0.05 0.20 0.05 0.05
South Fabius R. nr Taylor 10/05/89 0.57 0.18 0.05 0.20 0.05 0.05
Middle Fork Salr R. at Paris 10/6/89 0.65 0.17 0.05 0.20 0.05 0.05
Nodaway River near Graham 10/3/89 .21 0.05 0.05 0.20 0.05 0.05
Grand River near Sumner 10/4/89 0.35 0.05 0.05 0.20 0.05 0.05
Blackwater R. at Blue Lick 10/4/89 0.50 0.21 0.05 0.20 0.05 0.05
Missouri River at Herman 10/11/89 0.26 0.05 0.05 0.20 0.05 0.05
Miss. R. at Thebes 11/8/89 0.37 0.11 0.05 0.20 0.05 0.05



Spreadsheet 2.7) Nebrasks Surface Waters 1989

Maximm Ar. Mean Concentration Distribution
Triazine (Sampling Time) Cug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 - 3<C<12 c>12
Atrazine (Pre-application) 0.91 0.29 1 % 0 0 0
Atrazine Post-application 52 13.58 0 3 1 3 8
Atrazine Fall 1.7 0.42 4 10 2 0 0
Maximum Ar. Wean Concentration Distribution
Triazine (Sampling Time) (ug/L) (ug/l) €<0.05 0.05<C<1 1<C<3 3<C<i2 c>12
Desethyl-atrazine (Pre-app.) 0.05 0.05 5 0 1] o 0
Desethyl-atrazine (Post-app.) 3.7 1.54 2 3 9 1 . 0
Desethyl-atrazine (Fall) 0.56 0.42 8 8 0 0 0
Maximum Ar. Mean Concentration Distribution
Iriazine (Sampling Time) (ug/L) Sug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 c>12
Desisopropyl-atrazine (Pre-) 0.59 0.16 4 1 0 0 0
Desisopropyl-strazine (Post-) 3 1.19 4 2 ¢ 0 0
Desisopropyl-atrazine (Fall) 0.05 0.05 16 0 0 0 0
’ Max imum Ar. Mean Concentration Distribution ’
Triazine (Sampling Time) (ug/L) (ug/L) €<0.20 0.20<C<1 1<C<10 10<C<40 C>40
Cyanazine (Pre-application) 0.2 0.20 5 0 0 0 0
Cyanazine (Post-application) 6.2 1.63 5 4 6 0 0
Cyanazine (Fall) 0.2 0.20 16 0 0 0 0
Max imum Ar. Mean Concentration Distribution
Iriazine (Sampling Time) (ug/L) (ug/L) €<0.05 0.05<C<1 1<C<10 10<C<40 €>40
Propazine (Pre-application) 0.05 0.05 5 0 0 0 0
Propazine (Post-application) 0.58 0.18 10 5 0 0 0
Propazine (Fall) 0.05 0.05 16 0 0 0. 0
* Maximum Ar. Mean Concentration Distribution
Triazine (Sampling Time) (ug/L) (ug/L) €<0.05 0.05<C<1 1<C<4 C>4
Simazine (Pre-application) 8.68 1.78 4 0 0 1
Simazine (Post-application) 1.38 0.25 5 8 2 0
Simazine (Fall) 0.21 0.06 15 1 0 0
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Spreadsheet 2.7) Nebraska Surface Waters 1989 - continued

Desethyl Desisopropyl
Atrazine Atrazine ° Atrazine Cyanazine Propazine Simezine
Concn. Concn. Concn, Conen., Concn., Concn.

Location Sample Date] (ug/L) Cug/L) (ug/L) (ug/L) (ug/L) (ug/L)
PRE-APPLICATION
Mira Creek near Northloup 4/11/89 0.27 0.05 0.05 0.20 0.05 0.05
Maple Creek near Nickerson 4/5/89 0.07 0.05 0.05 0.20 0.05 0.05
Wahoo Creek at Itica 4/6/89 0.05 0.05 0.05 0.20 0.05 0.05
W. Fork Big Blue nr Dorchest.  4/4/89 0.16 0.05 . 0.05 0.20 0.05 0.05
Big Blue River at Barneston 4/6/89 « 0.91 0.05 0.59 0.20 0.05 8.68
POST-APPLICATION y
Bow Creek North of St. James  6/26/89 0.20 0.05 0.05 0.27 0.05
Mud Creek at Sweetwater 6/25/89 1.70 0.22 0.05 0.20 0.05
Mira Creek near Northloup 6/25/89 0.07 0.05 0.20 0.05
Shell Creek near Columbus 6/26/89 2.50 1.80 6.20 0.18
Clearwater Cr. nr Clearwater 6/26/89 0.05 0.05 0.20 0.05
Maple Creek neer Mickerson 6/26/89 0.97 1.40 1.30 0.16
Salt Creek at Roca 6/26/89 2.30 1.40 0.20 0.14
Wehoo Creek at Itica 6/8/89 1.90 3.00 4.80 0.58
Little Memaha at Auburn 6/26/89 1.30 0.88 0.67 0.05
Big Nemsha at Fall City 6/26/89 2.20 1.50 0.33 0.23
Muddy Creek nesr Arapehoe 6/25/89 1.20 0.71 1.20 0.08
Big Blue River at Suprise 6/26/89 1.70 1.40 5.90 0.25
W. Fork Big Blue nr Dorchest. 6/27/89 2.80 1.90 0.20 0.27
Big Blue River at Barneston 6/27/89 2.10 1.50 0.83 0.22
tittle Blue R. nr Fairbury 6/26/89 : 2.20 1.90 0.32

FALL

Bow Creek North of St. James  10/18/89 0.05 0.05 0.05 0.20 0.05 0.05
Mud Creek st Sweetwater 10/23/89 0.05 0.05 0.05 0.20 0.05 0.05
Mira Creek near Northloup 10/20/89 0.47 0.05 0.05 0.20 0.05 0.05
Shell Creek near Columbus 10/19/89 0.28 0.10 0.05 0.20 0.05 0.05
Elkhorn Creek nr Atkinson 10/23/89 1.20 0.05 0.05 0.20 0.05 0.05
Clearwater Cr. nr Clearwater  10/18/89 0.05 0.05 0.05 0.20 0.05 0.05
Maple Creek near Nickerson 10/19/89 0.08 0.05 . 08.05 0.20 0.05 0.05
Salt Creek at Roca 10/31/89 1.70 0.56 0.05 0.20 0.05 0.05
Wahoo Creek at Itica 10/19/89 0.05 0.05 0.05 0.20 0.05 0.05
Littie Nemsha at Auburn 10/24/89 0.2 0.05 0.05 0.20 0.05 0.05
Big Nemasha at Fall City 10/24/89 0.54 0.12 0.05 0.20 0.05 0.05
Muddy Creek near Arspahoe 11/7/89 0.11 0.09 0.05 0.20 0.05 0.05
Big Blue River at Suprise 10/31/89 0.70 0.44 0.05 0.20 0.05 0.05
W. Fork Big Blue nr Dorchest. 10/31/8%9 0.34 0.14 0.05 0.20 0.05 0.05
Big Blue River at Barneston 10/23/89 0.51 T 0.19 0.05 0.20 0.05 0.21
Little Blue R. nr Fairbury 10/30/89 0.31 0.12 0.05 0.20 0.05 0.05



Spreadsheet 2.8) Ohio Surface Waters 1989

Maximum Ar. Mean Concentration Distribution

Triazine (Sampling Time) Cug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 c>12

Atrazine (Pre-application) 0.49 0.37 0 4 0 0 0

Atrazine Post-application 28.5 9.93 0 0 4 5 4

Atrazine Fsll 1.7 0.56 2 9 2 0 0
‘Maximum Ar. Mean Concentration Distribution

Triazine (Sampling Time) (ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<c<12 c>12

Desethyl-atrazine (Pre-app.) 0.25 0.15 0 4 0 0 0

Desethyl-atrezine (Post-app.) 2.5 0.69 0 11 2 0 + 0

Desethyl-atrazine (Fall) 0.45 0.14 8 5 0 0 0
Maximum Ar. Mean Concentration Distribution

Triszine (Sampling Time) (ug/L) (ug/t) €<0.05 0.05<C<1 1<C<3 3<C<12 c>12

Desisopropyl-atrazine (Pre-) 0.05 0.05 4 0 0 0 0

Desisopropyl-atrazine (Post-) 1.9 0.41 5 6 2 0 0

Desisopropyl-atrazine (Fall) 0.05 0.05 13 0 0 0 0
Max imum Ar. Meesn Concentration Distribution

Triazine (Sampling Time) (ug/L) (ug/L) €<0.20 0.20<C<1 1<C<10 10<C<40 ‘C>40

Cyanazine (Pre-application) 0.2 0.20 4 0 0 1] 0

Cyanazine (Post-application) 9.3 3.54 2 4 7 0 0

Cyanazine (Fall) 0.2 0.20 13 0 0 0 0
Maximum Ar. Mean Concentration Distribution

Triazine (Sampling Time) (ug/L) (ug/L) €<0.05 0.05<C<1 1<C<10 10<C<40 C>40

Propazine (Pre-application) 0.05 0.05 4 0 0 0 0

Propazine (Post-application) 0.27 0.09 8 5 0 0 0

Propazine (Fall) 0.05 0.05 13 0 0 0 0
Maximum Ar. Mean Concentration Distribution .

Triazine (Sampling Time) (ug/L) (ug/L) €<0.05 0.05<C<1 1<C<4 C>4

Simazine (Pre-application) 0.12 0.08 2 2 0 0

Simazine (Post-application) 3.82 0.82 1 10 2 0

Simazine (Fall) 0.05 0.05 13 0 0 0




Spreadsheet 2.8) Ohio Surface Waters 1989 - continued

Desethyl Desisopropyl
Atrazine  Atrazine _ Atrazine Cyanszine Propazine Simazine

Conen., Concn. Concn. Concn. Concn. Concn.

Location . Sample Date]  (ug/L) (ug/L) {ug/L) (ug/L) Cug/L) +(ug/L)
PRE-APPLICATION

Clear Creek near Rockbridge 3714789 0.13 0.08 0.05 0.20 0.05 0.05

Olentangy River at Claridon 3/15/89 0.49 0.12 0.05 0.20 0.05 - 0.08

L. Miami River at Milford 3/23/89 0.48 0.25 0.05 0.20 0.05 0.12

Tiffin River at Stryker 3714789 0.38 0.16 0.05 0.20 0.05 0.05
POST-APPLICATION

Kokosing R. at Mount Vernon 6/14/89 0.37 0.16 1.00 0.05

Clear Creek near Rockbridge 6/14/89 1.50 1.50 8.30 0.08

Scioto River nesr Prospect 6/14/89 0.14 0.05 0.20 0.10

Olentangy River at Claridon 6/14/89 0.33 0.18 0.35 0.05

Big Darby Cr. at Darbyville 6/14789 0.14 0.05 1.00 0.05

Scioto River at Higby 6/19/89 0.18 0.05 0.20 0.05

L. Miami River nesr Oldtown 6/14/89 1.00 0.05 9.30 0.05

L. Miemi River at Milford 6/14/89 0.22 0.13 1.80 0.05

Mad River at Eagle City 6/14/89 0.97 0.46 2.40 0.12

Tiffin River at Stryker 6/2/89 2.50 1.90 8.70 0.27

Auglaize R. nr Fort Jenkins 5727789 0.74 0.66 3.40 0.20

Maumee River at Waterville 5/27/89 0.30 0.12 9.00 0.05

Ssndusky River near Fremont 5724789 0.56 0.05 0.38 0.05

FALL

Kokosing R. at Mount Vernon 10/712/89 0.90 0.05 0.05 0.20 0.05 0.05
Clear Creek near Rockbridge 10/16/89 0.17 0.05 0.05 0.20 0.05 0.05
Scioto River nesr Prospect 10719789 g.21 0.05 0.05 0.20 0.05 0.05
Olentangy River at Claridon 10/24/89 0.43 0.15 0.05 0.20 0.05 0.05
Big Darby Cr. at Darbyville 10/26/89 0.20 0.05 0.05 0.20 0.05 0.05
Scioto River at Higby 10/3/89 0.95 0.19 0.05 0.20 0.05 0.05
L. Miami River near Oldtown 10/12/89 0.05 0.05 0.05 0.20 0.05 0.05
L. Miami River at Milford 10/17/89 0.30 0.05 0.05 0.20 0.05 0.05
Mad River at Eagle City 10/12/89 - 0.05 0.05 0.05 0.20 0.05. 0.05
Tiffin River at Stryker 10/25/89 0.66 0.20 . 0.05 0.20 0.05 0.05
Auglaize R. nr Fort Jenkins 10725789 0.53 0.05 0.05 0.20 0.05 0.05
Maumee River at Waterville 10/25/89 1.10 0.45 0.05 0.20 0.05 0.05
Sandusky River near Fremont 10/25/89 1.70 0.37 0.05 0.20 0.05 0.05




Spreadsheet 2.9) South Dakota Surface Waters 1989

) Max imum Ar. Mean Concentration Distribution

Triazine (Sampling Time) (ug/L) (ug/L) £<0.05 0.05<C<1 1<C<3 3<C<12 c>12

Atrazine (Pre-applicstion) 0.55 0.39 [1] 3 0 0 0

Atrazine Post-application 1.6 0.65 1 5 2 0 0

Atrazine Fell 0.06 0.06 2 2 0 0 0
Maximum Ar, Mean Concentration Distribution

Triazine (Sampling Time) (ug/L) (ug/L) €<0.05 0.05<C<1 1<€<3 3<c<12 c>12

Desethyl-atrazine (Pre-app.) 0.07 0.06 2 1 0 0 [1]

Desethyl-atrazine (Post-app.) 0.17 0.08 5 3 0 0 (4]

Desethyl-atrazine (Fall) 0.06 0.05 3 1 0 0 0
Maxisum Ar. Mean Concentration Distribution

Triszine (Sampling Time) (ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<i2 c>12

Desisopropyl-atrazine (Pre-) 0.05 . 0.05 3 0 [V} 0 0

Desisopropyl-atrazine (Post-) 0.05 0.05 8 0 o 0 0

Desisopropyl-strazine (Fall) 0.05 0.05 4 0 0 0 0
Nax imum Ar. Mean Concentration Distribution )

Triazine (Sampling Time) (ug/L) (ug/L) €<0.20 0.20<C<1 1<C<10 10<C<40 €>40

Cyanazine (Pre-application) 0.2 0.20 3 0 0 0 0

Cyanazine (Post-application) 0.2 0.20 8 0 0 [ 0

Cyanezine (Fall) 0.2 0.20 4 0 0 0 0
Max imum Ar. Mean Concentration Distribution

Triazine (Sampling Time) (ug/L) (ug/L) €<0.05 0.05<C<1 1<C<10 10<C<40 C>40

Propazine (Pre-application) 0.05 0.05 3 0 0 0 ]

Propazine (Post-application) 0.05 0.05 8 0 0 0 0

Propazine (Fall) 0.05 0.05 4 0 0 0 0
Maximm Ar. Mean Concentration Distribution .

Triazine (Sampling Time) Cug/L) Cug/L) €<0.05 0.05<C<1 1<C<4 c>4

Simazine (Pre-application) 0.05 0.05 3 0 0 0

Simazine (Post-epplication) 0.05 0.05 8 0 0 0

Simazine (Fall) 0.05 0.05 4 0 0 0



Spreadsheet 2.9) South Dakota Surface Waters 1989 - continued

Desethyl Desisopropyl
Atrazine Atrazine Atrazine Cyanazine Propazine Simazine
Concn., Conen. Concn. Conen., Concen. Concn.

Location Sample Datel (ug/L) (ug/L) (ug/t) ~ (Cug/L) (ug/L) (ug/L)
PRE-APPLICATION
James River near Scotiand 4/3/89 0.55 0.05 0.05 0.20 0.05 0.05
Vermillion R. nr Vermillion 4/3/89 0.17 0.05 0.05 0.20 0.05 0.05
Big Sioux River at Akron 4/3/89 0.46 0.07 0.05 0.20 0.05 0.05
POST-APPLICATION :
James River near Scotland 6/27/89 0.19 0.05 0.05 0.20 0.05 0.05
Vermillion R. nr Vermillion 6/27/8%9 0.05 0.05 0.05 0.20 0.05 * 0.05
Big Sioux R. near Watertown 6/29/89 0.08 0.05 0.05 0.20 0.05 0.05
Big Sioux R. near Castlewood 6/29/89 1.50 0.17 0.05 0.20 0.05 0.05
Big Sioux R. nesr Brooking 6/29/89 0.82 0.12 0.05 0.20 0.05 0.05
Big Sioux R. at N. ClLiff Ave. 6/27/89 1.60 0.05 0.05 0.20 0.05 0.05
Big Sioux River at Akron 6/27/89 0.59 0.05 0.05 0.20 0.05 0.05
Brule Creek near Elk Point 6/27/89 0.36 0.06 0.05 0.20 0.05 0.05
FALL
James River near Scotland 1172789 0.05 0.05 0.05 0.20 0.05 0.05
Vermillion R. nr Vermillion 11/2/89 0.05 0.05 0.05 0.20 0.05 0.05
Big Sioux R. nesr Brooking 11/3/89 0.06 0.06 0.05 0.20 0.05 0.05
Big Sioux River at Akron 1172789 0.06 0.05 0.05 0.20 0.05 0.05



Spreadsheet 2.10) Wisconsin Surface Waters 1989

Maximum Ar. Mean Concentration Distribution
Triszine (Sampling Time) Cug/L) (ug/L) €<0.05 " 0.05<C<1 1<C<3 3<C<12 c>12
Atrazine (Pre-application) 0.3 0.20 1 3 0 0 0
Atrazine Post-application 26.4 - 4.20 0 5 1 1 1
Atrazine Fall 0.21 0.1 3 6 0 0 0
Maximum Ar. Mean Concentration Distribution
Triszine (Sampling Time) (ug/L) (ug/L) €<0.05 - 0.05<C<1 1<C<3 3<C<i2 c>12
Desethyl-atrazine (Pre-app.) 0.12 0.08 2 2 0 0 0
Desethyl-atrazine (Post-app.) 0.84 .0.22 1 7 0 0 0
Desethyl-atrazine (Fall) 0.17 0.08 5 4 0 0 0
Maximum Ar. Mean Concentration Distribution
Triazine (Sampling Time) (ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 €>12
Desisopropyl-atrazine (Pre-) 0.05 0.05 4 0 0 0 0
Desisopropyl-atrazine (Post-) 0.69 0.14 6 2 0 0 0
Desisopropyl-atrazine (Fsll) 0.05 0.05 9 0 ; 0 0 0
Max imum Ar. Mean Concentration Distribution .
Triazine (Sampling Time) (ug/L) (ug/L) C<0.20 0.20<C<1 1<C<10 10<C<40- C>40
Cyanazine (Pre-application) 0.2 0.20 4 [1] 0 0 0
Cyanazine (Post-application) 20.9 2.98 4 3 0 1 0
Cyanazine (Fall) 0.2 0.20 9 0 0 0 4]
) Maximum Ar. Mean Concentration Distribution
Triazine (Sampling Time) Cug/L) (ug/L) €<0.05 0.05<C<1 1<C<10 10<C<40 €>40
Propazine (Pre-application) 0.05 0.05 4 0 0 0 0
Propazine (Post-application) 0.37 0.09 7 1 0 0 0
Propazine (Fall) 0.05 0.05 9 0 0 v} 0
Maximum Ar. Mean Concentration Distribution
Triszine (Sampling Time) (ug/L) (ug/L) €<0.05 0.05<C<1 1<C<4 C>4
Simazine (Pre-applicstion) 0.05 0.05 4 0 0 1]
Simazine (Post-application) 0.4 0.09 7 1 0 0
Simazine (Fall) 0.09 0.05 8 1 0 0
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Spreadsheet 2.10) Wisconsin Surface Waters 1989 - continued

Degethyl Desisopropyl
Atrazine  Atrazine Atrazine Cyanazine Propazine Simazine
Concn. Concn. Concn. Concn. Concn.  Concen.

Location ‘ Sample Date| (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)
PRE-APPLICATION
Root River at Racine 3/22/89 0.08 0.05 0.05 .0.20 0.05 0.05
Prairie River nr Merrill 5/5/89 0.05 0.05 0.20 0.05 0.05
Grant River near Burton 3/23/89 0.12 0.05 0.20 0.05 0.05
Rock River at Afton 4712789 0.11 0.05 0.20 0.05 0.05
POST-APPLLICATION -
Root River at Racine 7/10/89 0.16 0.05 0.61 0.05 0.05
$t. Croix R., St. Croix Fells 5/31/89 0.05 0.05 0.20 0.05 0.05
Trempesleau R. st Dodge 5/30/89 0.8 0.6 FEEES: o.37 0.4
Black River nr Galesville 5/30/89 0.11 0.05 0.94 0.05 0.05
Wisconsin R. at Muscada 6/2/89 0.06 0.05 0.20 0.05 0.05
Grant River near Burton 5/31/89 0.2 0.09 0.61 0.05 0.05
Rock River at Afton 7/19/89 0.19 0.05 0.20 0.05 0.05
Pecatonic R. at Martintown 7/19/89 0.14 0.05 0.20 0.05 0.05
FALL ’
Root River at Racine 11/3/89 0.11 0.09 0.05 0.20 0.05 0.09
St. Croix R., St. Croix Fells 10/11/89 0.05 0.05 0.05 0.20 0.05 0.05
Trempealesu R. at Dodge 10/717/89 0.15 0.05 0.05 0.20 0.05 0.05
Black River nr Galesville 10/18/89 0.05 0.05 0.05 0.20 0.05 0.05
Prairie River nr Merrill 10/23/89 0.05 0.05 0.05 0.20 0.05 0.05
Wisconsin R. at Musceda 10/5/89 0.21 0.05 0.05 0.20 0.05 0.05
Grant River near Burton - 1172/89 0.15 0.13 0.05 0.20 0.05 0.05
Pecatonic R. at Martintown 10/31/89 0.14 0.17 0.05 0.20 0.05 0.05
Fox River at Waukesha 11/3/89 0.12 0.11 0.05 0.20 0.05 0.05



STUDY 3: Goolsby DA, Coup RC, and Markovchick DJ. 1991. Distribu-
tion of selected herbicides and nitrate in the Mississippi River
and its major tributaries, April through June 1991. U.8. Geological
Survey. Water Resources Investigations Report 91-4163. :

3.1) Locations Sampled:

Eight locations were sampled (Figure 3.1 from Figure 1 of the
study report). One location was near the outflow of the lower
Mississippi R. to the Gulf of Mexico (Baton Rouge, LA). Three
locations were near the outflow of the 3 major tributaries to the
lower Mississippi River (the upper Mississippi R. at Thebes IL, the
Missouri R. at Hermann MO, and the Ohio R. at Grand Chain IL). The
upper Mississippi R. was also sampled at Clinton, Iowa. The
remaining 3 locations were on tributaries to the upper Mississippi
R. (the Illinois R. at Valley City, IL), to the Missouri R. (the
Platte R. at Louisville, NE), and to the Wabash R. which discharges
to the Ohio R. (the White R. at Hazelton, IN).

Drainage areas above the sampling locations ranged from 11,
305 sg. mi. for the White R. at Hazelton, IN to 1,125,000 sq. mi.
for the lower Mississippi R. at Baton Rouge.

3.2) Sampling Iimgs:

Sampling was begun in early April 1991 and will continue for
one year. Samples were collected at each location weekly during
April and biweekly during May, June, and July. Samples will be
collected weekly during other months. This USGS report contains the
results of the analyses of samples collected in April, May, and
June 1991. Results for samples collected thereafter through March
1992 will be published by USGS in a subsequent report.

3.3) Sampling Methodology:

Samples were collected in glass containers at either 5 equal
discharge increments or 5 equal width increments across the river
at each sampling site using depth integrating samplers. Samples
collected at each of the 5 increments across the river were
composited, filtered through 0.7 um glass fiber filters and chilled
prior to shipping to the USGS lab in Arvada, coO.

3.4) Analytical Methodology:

The water samples were extracted with reverse phase C-18
columns, eluted from the C-18 columns with hexane-isopropanol
(3:1), and analyzed 5 herbicides including atrazine by capillary
column GC/MS. A few samples split in the field were -extracted with
methylene chloride and then analyzed by GC with dual nitrogen-
phosphorous detectors. _
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3.5) Results: :
The results of the analyses of the April, May, and June 1991

samples reported by USGS for atrazine and.4 other herbicides are
presented in Surface Water Appendix Tables 3.1 through 3.8 (from
Table 3 of the study report) for each of the 8 sites from which
samples were collected. Statistical summaries are provided in
Surface Water Appendix Table 3.9 (from Table 4 of the study
report). The results of the analyses of July 1991 through March
1992 samples will be published in a later USGS report.

Under Phase II of the Drinking Water Regulations, water supply
systems will be required to collect a minimum of 4 finished water
samples a year, one per quarter. A water supply system will be
considered out of compliance if the annual mean concentration of a
regulated pesticide in the 4 quartely samples exceeds the MCL for
the pesticide. If the pesticide concentration exceeds 4 times the
MCL in any individual sample, the annual mean will obviously exceed
the MCL if only the minimum number of samples is collected (4 per
year; 1 per quarter). :

Concentrations of pesticides were compared to 4 times their
MCL (or 4 times their lifetime drinking water HA if a MCL was not
available). The April or May to June arithmetic mean concentrations
of pesticides (the longest available means) were compared to their
MCLs (or their 1lifetime drinking water HA if a MCL was not
available). Annual means are more appropriate for comparison to the
MCLs because of the Phase II regulations, but could not be computed
because samples were collected only from April or May through June.
It should be noted that the ratios of April-June or May-June means
to MCLs are probably generally substantially greater than the
ratios of annual means to MCLs. :

Maximum observed concentrations, overall arithmetic mean
concentrations, concentration distributions, ratios of
concentrations to 4 times the MCL (or 4 times the lifetime drinking
water HA), and ratios of overall (April to June or May to June)
arithmetic mean concentrations to the MCL (or lifetime drinking
water HA) of the triazines (atrazine, cyanazine, and simazine) in
the raw water samples collected from each of the 8 1locations
sampled are presented in EFGWB Spreadsheets 3.1 through 3.8. and
are summarized in Table 3.1. Concentrations greater than the MCL
(or lifetime HA), ratios of concentrations to 4 times the MCL (or
to 4 times the lifetime HA) greater than 1, and ratios of overall
arithmetic meams to the MCL (or to the lifetime HA) greater than 1
are shaded in the spreadsheets.

Maximum observed concentrations, overall arithmetic mean
concentrations, and concentration distributions from the spread-
sheets are summarized in Table 3.1. The concentration-distributions
were computed with respect to the detection limit, 1 ug/L, the MCL
(or lifetime drinking water HA if a MCL is not available), and 4
times the MCL (or 4 times the lifetime drinking water HA) .

3.2
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3.5.2 cyanazine

Cyanazine was detected at greater than 0.20 ug/L (the
detection limit) in 73.9% of the 146 samples Cyanazine
concentrations exceeded 1 ug/L in 39.7% of the samples collected,
but none eéxceeded 10 ug/L (the lifetime drinking water HA). The
overall cyanazine concentration distribution for the 146 samples
was as follows :

C < 0.20 ug/L (26.0%; 38/14¢)
0.20 ug/L < ¢ <'1.0 ug/L (34.2%; 50/146)
1.0 ug/L < ¢ < 10 ug/L (39.7%; 58/146)
10 ug/L < ¢ < 40 ug/L (0.0%; 0/146)

C > 40 ug/L (0.0%; 0/146)

The highest Cyanazine concentrations reported in the 146
Samples were 4.40 ug/L on 5/28/91 in the White River at Hazelton,
IN; 6.60 ug/L on 5/19/91 and 5.60 ug/L on 5/8/91 in the Illinois
River at Valley City, 1IL; 7.30 ug/L on 6/7/91, 7.00 ug/L on
5/31/91, and 6.80 ug/L on 5/21/91 in the Platte River at
Louisville, NE; and 4.70 ug/L on 6/13/91 and 4.30 ug/L on 6/1/91 in
the Missouri River at Hermann, Mo.

The highest overall (April to June or May to June) arithmetic
mean cyanazine concentrations were 2.18 ug/L in the Illinois River
at valley City, 1.99 ug/L in the Platte River at Louisville, 1.52
ug/L in the Missouri River at Hermann, and 1.43 ug/L in the
Mississippi River at Thebes.

3.5.3 8imazine

on 5/28/91, and 0.45 ug/L on 6/13/91 in the White River at
Hazelton, IN; and 0.40 ug/L on 5/21/91 in the Ohio River near Grand
Chain, I1L.

The highest monthly arithmetijc mean simazine concentrations
were 0.26 ug/L for May and 0.33 ug/L for June in the White River at
Hazelton, IN; and 0.15 ug/L for May and 0.11 ug/L for June in the

Ohio River near Grand Chain, I1I.
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3.6) comments:
The study authors pointed out the following:
(1) QA/QC data included:

(a) field and laboratory blanks to determine contamination
during sampling, shipping, storage, and analysis.

(b) field and laboratory spikes to determine storage stability
and accuracy ’

(c) analyses of split samples by different methods.

(2) The highest atrazine concentrations and steepest rates of
increase in atrazine concentrations occurred in the smallest
tributaries (White R., Platte R., and Illinois R.) where atrazine
concentrations started to increase in early May, peak in late May
to early June, and then decrease to slightly above April levels in
late June (Figure 3.4 from Figure 4 of the study report).

(3) In the larger tributaries (Missouri R. and Ohio R.), in the
upper Mississippi R. at Thebes IL, and in the lower Mississippi R.
at Baton Rouge, peak atrazine concentrations were lower than for
the small tributaries as were the rates of increase in the atrazine
concentration (Figures 3.4 and 3.5 from Figures 5 and 6 of the
study report). In addition, peak atrazine concentrations occurred
at later dates (mid-June for the Missouri River at Hermann MO, the
Ohio River at Grand Chain IL, and the upper Mississippi at Thebes
IL; late June for the lower Mississippi River at Baton Rouge, Ia).

(4) The temporal patterns for cyanazine were comparable to those of
atrazine. ;

(5) Based upon atrazine concentrations and streamflows, the study
authors estimated that 517,000 pounds of atrazine flowed past Baton
Rouge into the Gulf of Mexico during April-June 1991. They
estimated the following contributions to that load:

% of lgaé» - drainage area

Mississippi R. basin above Clinton, IA 4.8 85,600

Miss. R. basin Clinton to Missouri R. 36.7 103,600

Missouri R. basin 25.4 524,000

Ohio River basin 18.5 203,100

Undetermined 14.6 208,700
3.5
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Table 3.1) The meximums, arithmetic means, and concentration distributions of atrazine, cysnazine, and simazine
with respect to their detection Limits (0.05 ug/L, 0.20 ug/sL, 0.05 ug/L), 1 ug/L, their MCLs or Llifetime drinking

water HAs (3 ug/L, 10 ug/L, 1 ug/L), and 4 times their MCL or lifetime drinking water HA (12 ug/L, 40 ug/L, & ug/L)

for each of 8 Mississippi Basin sampling locations in April through June 1991. Data from Goolsby, Coupe, and

Markovchick (1991; USGS).

Lling Location
Exte R. at Hazefton, IN 9.20

oOhio R. nr Grand Chain, IL
Mississippi R. at Clinton, IA
Itlinois River at valley City, I
Platte River at Louisville, NE
Missouri R. at Hermann, MO
Mississippi R. at Thebes, IL
Mississippi R. at Baton Rouge, L
Atrazine Over ALl Sites

Sampling Location
E.lte R. at Hazeiton, IN 4.40

Ohio R. nr Grand Chain, IL
Mississippi R. at Clinton, IA
Illinois River at Valley City, I
Platte River at Louigville, NE
Missouri R. at Hermann, MO
Mississippi R. at Thebes, IL
Mississippi R. at Baton Rouge, L|

Cyanazine Over All Sites

ling Location
white R. at Hazelton, IN
Ohio R. nr Grand Chain, IL
Misgissippi R. at Clinton, IA
Illinois River at Valley City, I
Platte River at Louisville, NE
Missouri R. at Hermann, MO
Mississippi R. at Thebes, IL

nississiEi R. at Baton Rouge, L
0.72

Simazine Over ALl Sites

Atrazine Atrazine
Maximum Ar. Rean Concentration Distribution
Cug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 C>12
3.13 0 % % () 0
2.10 0.90 0 7 5 o 0
1.60 0.44 0 19 2 0 0
6.30 N ] 3 6 9 ]
8.30 3.15 0 7 5 8 0
5.70 3.00 0 1 9 9 0
4.20 2.27 0 4 9 é 0
3.60 1.32 0 9 10 1 0
9.2 2.27 0 54 50 42 0
(0.0%) (37.0%) (34.2%) (28.8%) (0.0%)
Cyanazine Cyanazine
Maximm Ar. Mesn Concentration Distribution
(ug/L) (ug/L) C<0.2 0.2<C<1 1<C<10 10<C<40 €>40
1.19 3 b4 7 ] 0
0.70 0.33 é é 0 0 0
1.20 0.36 13 7 1 0 0
6.60 2.18 1 3 14 0 0
7.30 1.99 é 4 10 0 0
4.70 1.52 1 8 10 0 0
3.10 1.41 2 5 12 0 0
1.80 0.64 K 10 4 0 0
7.30 1.20 38 50 58 0 0
€26.0%) (346.2%) (39.7%) €0.0%) (0.0%)
Simazine Simazine
Max imum Ar. Mean Concentration Distribution .
(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<4 >4
0.72 0.29 1 16 0 0
0.40 0.11 3 9 0 0
0.11 0.05 18 3 1] 0
0.14 0.08 5 13 0 0
0.07 0.05 15 5 0 0
0.09 0.06 14 5 0 0
0.10 0.05 17 2 0 0
0.11 0.07 11 9 0 0
0.10 [ 62 0 0
(57.5%) (42.5%) (0.0%) €0.0%)
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F
igure3.}-Location of sampling sites.
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Figure € -Time-series plots of atrazine concentrations in the Mississippi River at Clinton, Iowa,
§  3+6Thebes, L, and Baron Rouge, La., April through June 1991. .

An even smaller and more gradual increase in herbicide concentrations was measured on
the Mississippi River main stem ar the Thebes and Baton Rouge sites (fig. 6) than was measured
on most tributaries. The increase in concentration at the Thebes site results from inflow to the
Mississippi River from the Missouri River and streams draining from Iowa and Nllinois. The
concentrations at Baton Rouge result from inflow from the entire upper Mississippi River basin as
measured by the Thebes site, inflow from the Ohio River, and t0 a small extent inflow from
-tributaries that enter the Mississippi below the Ohio River. The peak concentrations at Batoa
Rouge occurred 10 to 14 days later than at Thebes (fig. 6), which is the approximate travel time
-for this reach of the river (about 760 river miles). -

Generally, the concentrations of herbicides began to decrease by mid-June, which is
consistent with findings reported by Thurman and others (1991). It is also consistent with the
concept of an annual cycle of increasing herbicide concentrations in streams after application and
a subsequent decrease in concentrations as a result of chemical and biological degradation,
sorption, transport in storm runoff, volatilization, and other processes.
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Spreadsheet 3.1) White River at Hazelton, IN

Atrazine 5/1-6/27 Atrazine
Maximum Ar. Mean Concentration Distribution
(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 c>12
9.20 3.73 0 4 A 9 0
Cyanazine 5/71-6/27 Cyanazine .
Maximum Ar. Mean Concentration Distribution
(ug/t) (ug/t) €<0.2 0.2<C<1 1<C<10 10<C<40 C>40
4.40 1.19 3 7 7 0 [}
Simazine 5/1-6/27 Simazine
Maximum Ar. Mean Concentration Distribution
(ug/L) (ug/L) £<0.05 0.05<C<1 1<C<4 >4
0.72 0.29 1 16 0 0
Atrazine Cyanazine Simazine
Atrazine Cyanazine Simazine Concn./ Conen./ Concn./
Conen. Concen. Concn. 4 X MCL 4 X HA 4 X MCL
Sample Date (ug/L) (ug/L) (ug/L) (12 ug/L) (40 ug/L) (4 ug/L)
5/1/91 0.26 0.02 0.05 0.02 0.00 0.01
5/6/91 0.35 0.02 0.07 0.03 0.00 0.02
5/9/91 0.42 0.20 0.06 0.04 0.01 0.02
5/13/91 0.70 0.33 0.31 0.02 0.08
5/16/91 0.60 0.12 0.08 0.02 0.03
5/20/91 0.70 0.14 0.12 0.02 0.04
5/23/91 1.40 0.30 0.28 0.04 0.08
5/28/91 4.40 0.51 0.72 0.1 0.13
5/30/91 2.80 0.72 0.77 0.07 0.18
6/3/91 2.10 0.58 0.68 0.05 0.15
6/6/91 1.30 0.38 0.43 0.03 0.10
6/10/91 2.00 0.70 0.46 0.05 0.18
6/13/91 1.60 0.45 0.48 0.04 .11
6/17/91 0.87 0.17 0.27 0.02 0.04
6/20/91 2.60 0.50 0.10 0.22 0.01 0.03
6/24/91 2.70 0.60 0.16 0.23 0.02 0.04
6/27/91 2.00 0.50 0.12 0.17 0.01 0.03
Atrazine Cyanazine Simazine Atrazine Cyanazine Simazine
Arithmetic Arithmetic Arithmetic| M-JMean M- JMean/ M- JMean/
Sampling Mean Mean Mean MCL Life HA MCL
Interval (ug/L) (ug/L) (ug/L) (10 ug/L) (1 ug/L)
5/1-6/27 1.19 0.29 0.12 0.29

s/



Spreadsheet 3.2) Ohio River at Dam 53 near Grand thain, IL

Atrazine 4/10-6/25 Atrezine .
Maximum Ar. Mean Concentration Distribution
(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 c>12
2.10 0.50 0 7 5 0 0
Cyanazine 4/10-6/25 Cyanazine
Maximum Ar. Mean Concentration Distribution
Cug/L) Cug/L) €<0.2 0.2<c<1 1<€<10 10<C<40 C>40
.70 0.33 6 6 0 0 0
N -
Simazine 4/10-6/25 Simazine
Maximum Ar. Mean Concentration Distribution
(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<é C>4
0.40 0.1 3 9 0 0
Atrazine Cyanazine Simazine
Atrazine Cyanazine Simazine Concn./ Conen./ Concn./
Conen. Concn. Concn. & X MCL 4 X HA & X MCL
Sample Date (ug/L) (ug/L) (ug/L) (12 ug/L) (40 ug/L) (6 ug/L)
4/710/91 0.12 - 0.20 0.06 0.01 0.01 0.02
4/718/91 0.15 0.20 0.05 0.01 0.01 0.01
4/23/91 0.51 0.21 0.07 0.04 0.01 0.02
5/1/91 0.18 0.20 0.05 0.02 0.01 0.01
5/7/91 0.23 0.20 0.08 0.02 0.01 0.02
5/14/91 0.47 0.20 0.16 0.04 0.01 0.04
5/21/91 1.70 0.40 0.40 0.14 0.01 0.10
5/29/91 0.54 0.20 0.05 0.05 0.01 0.01
6/6/91 1.60 0.50 0.12 0.13 0.01 0.03
6/11/91 1.90 0.50 0.07 0.16 0.01 0.02
6/18/91 2.10 0.70 0.12 0.18 0.02 0.03
6/25/91 1.30 0.40 0.1 0.11 0.01 0.03
Atrazine Cysnszine Simszine Atrazine Cyanazine Simazine
Arithmetic Arithmetic Arithmetic} A-JMean/ A- JMean/ A-JMean/
Sampling Mean Mean Mean MCL Life HA MCL
Interval (ug/L) (ug/L) (ug/L) (3 ug/L) (10 wg/L) (1 ug/L)
4/10-6/25 0.9 0.33 0.1 0.30 0.03 0.11
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Spreadsheet 3.3) Mississippi R. at Clinton, IA

Atrazine 4/2-6/27 Atrazine
Maximum Ar. Mean Concentration Distribution
{ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 12
1.60 0.44 0 19 2 0 0
Cyanazine &L/2-6/27 Cyanazine
Maximum Ar. Nean Concentration Distribution
(ug/L) (ug/L) £<0.2 0.2<c<1 1<C<10 10<C<40 C>40
1.20 0.36 13 7 1 0 0
Simazine &/2-6/27 Simazine
Maximm Ar. Hean Concentration Distribution
(ug/L) Cug/L) €<0.05 0.05<C<1 1<C<h C>4
0.1 0.05 18 3 0 0
Atrezine Cysnazine Simazine
Atrazine Cyanazine Simazine Conen./ Concn./ Conen./
Concn., Conen. Concn. 4 X MCL 4 X HA & X MCL
Sample Date Cug/L) (ug/L) (ug/L) €12 ug/L) (40 ug/L) (4 ug/L)
4/2/91 0.18 0.20 0.05 0.02 0.01 0.01
4/11/9 0.15 0.20 0.05 0.01 0.01 0.01
4716/91 0.17 0.20 0.05 0.01 0.01 0.01
4/23/9N1 0.17 0.20 0.05 0.01 0.01 0.01
5/1/91 0.15 0.20 0.05 0.01 0.01 0.01
5/7/91 0.17 0.20 0.05 0.01 0.01 0.01
5710791 0.13 0.20 0.05 0.01 0.01 0.01
5/16/91 0.16 0.20 0.05 0.01 0.01 0.01
5/17/91 0.12 0.20 0.05 0.01 0.01 0.01
5/21/91 0.37 0.20 0.05 0.03 0.01 0.01
5/24/91% 0.22 0.20 0.05 0.02 0.01" 0.01
5/28/91 0.41 0.30 0.05 0.03 0.01 0.01
5/31/91 0.29 0.20 0.05 0.02 0.01 0.01
6/6/91 0.78 0.30 0.11 0.07 0.01 0.03
6/7/91 0.50 0.30 0.05 0.04 0.01 0.01
6/10/91 0.37 0.20 0.05 0.03 0.01 0.01
6/13/9M1 0.35 0.30 0.05 0.03 0.01 0.01
6/17/91 1.60 0.94 0.06 0.13 0.02 0.02
6/20/91 1.60 0.82 0.06 0.13 0.02 0.02
6/24/91 0.73 0.78 0.05 0.06 0.02 0.01
6/27/91 - 0.66 1.20 0.05 0.06 0.03 0.01
Atrazine Cyanazine Simazine Atrazine Cyanazine Simazine
Arithmetic Arithmetic Arithmetic| A-JMeen/ A- JMean/ A-JMean/
Sampling Mezn Mean Mean MCL Life HA MCL
Interval Cug/L) (ug/L) (ug/L) (3 ugsl) €10 wg/L) (1 ug/L)
4/2-6/27 0.44 0.36 0.05 0.15 0.04 0.05 .
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Spreadsheet 3.4) Illinois River at valley City, IL

Atrazine 4/5-6/27 Atrazine -
Maximum Ar. Mean Concentration Distribution
(ug/L) Cug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 c>12
6.30 3.31 0 3 6 9 0
Cyanazine &/5-6/27 Cyanazine
Maximum Ar. Mean Concentration Distribution
(ug/L) (ug/L) €<0.2 0.2<C<1 1<C<10 10<C<40 C>40
6.60 2.18 1 3 % 0 0
-2
Simazine 4/5-6/27 Simazine
Maximum Ar. Mean Concentration Distribution
Cug/L) (ug/L) €<0.05 0.05<C<1 1<C<4 C>4
0.14 0.08 5 13 0 0
Atrazine Cyanazine Simazine
Atrazine Cyanazine Simezine Concn./ Conen./ Conen./
Cenen. Concn. Concn. 4 X MCL 4 X HA 4 X MCL
Sample Date (ug/L) (ug/L) (ug/L) €12 ug/L) (40 ug/L) (4 ug/stL)
4/5/91 0.18 0.20 0.06 0.02 0.01 0.02
4/17/91 2.40 1.30 0.05 0.20 "0.03 0.01
4/26/91 0.96 0.70 0.05 0.08 0.02 0.01
5/3/91 0.95 1.10 0.05 0.08 0.03 0.01
5/8/91 5.60 0.06 0.42 0.14 0.02
5/10/91 2.90 0.4 0.53 0.07 0.04
5/17/91 2.50 0.05 0.21 0.06 0.01
5/19/91 6.60 0.07 0.46 0.17 0.02
5722791 2.90 0.05 0.28 0.07 0.01
5/31/91 2.50 0.07 0.41 0.06 0.02
6/4/91 2.70 0.09 0.38 0.07 0.02
6/6/91 2.00 0.09 0.43 0.05 0.02
6/11/91 1.80 0.14 0.39 0.05 0.04
6/14/91 2.00 0.12 0.32 0.05 0.03
6/18/91 0.90 0.07 0.18 0.02 0.02
6/20/91 1.60 0.12 0.23 0.04 0.03
6/24/91 1.40 0.09 0.20 0.04 0.02
6/27/91 0.80 0.07 0.16 0.02 0.02
Atrazine Cyanazine Simazine Atrazine Cyanazine Simazine
Arithmetic Arithmetic Arithmetic| A-JMean/ A-JMean/ A-JMean/
Sampling Mean Mean Mean MCL Life HA MCL
Interval (ug/L) (ug/L) (ug/L) (3 ug/L) (10 ug/L) (1 ug/L)
4/5-6/27 S 2.18 0.08 p s 0.22 0.08
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Speadsheet 3.5) Platte River at Louisville, NE

Atrazine 4/9-6/27 Atrazine
Haximum Ar. Mean Concentration Distribution
(ug/L) Cug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 c>12
8.30 3.15 0 7 5 8 0
Cyanazine 4/9-6/27 Cyanazine
Maximum Ar. Mean Concentration Distribution
(ug/L) (ug/L) €<0.2 0.2<C<1 1<C<10 10<C<40 €>40
7.30 1.99 6 4 0 0 0
3
Simazine 4/9-6/27 Simazine
Maximum Ar. Mean Concentration Distribution
(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<h C>4
0.07 0.05 15 5 0 0
Atrazine Cyanazine Simazine
Atrazine Cyanazine Simazine Concn./ Conen./ Concn./
Concen. Concn. Concn. 4 X MCL 6 X HA 4 X NCL
Sample Date (ug/L) (ug/L) (ug/L) (12 ug/L) (40 ug/L) (4 ug/L)
4/9/91 0.25 0.20 0.05 0.02 0.01 0.01
4/716/91 0.37 0.20 0.05 0.03 0.01 0.01
4/24/91 0.20 0.05 0.01 0.01 0.01
&/29/91 0.20 0.05 0.06 0.01 0.01
5/6/91 0.38 0.05 0.11 0.01 0.01
5/9/91 0.20 0.09 0.07 0.01 0.02
5/13/91 0.20 0.05 0.07 0.01 0.01
5/16/91 0.40 0.05 0.03 0.01 0.01
5721791 6.80 0.05 0.69 0.17 0.01
5/7264/91 1.40 0.05 0.20 0.04 0.01
5729/91 1.70 0.07 0.54 0.04 0.02
5/31/91 7.00 0.06 0.57 0.18 0.02
6/4/91 3.70 0.06 0.48 0.09 0.02
6/7/91 7.30 0.06 0.83 0.18 0.02
6/11/91 2.00 0.05 0.45 0.05 0.01
6/14/91 1.90 0.05 0.39 0.05 0.01
6/18/91 3.20 0.05 0.28 0.08 0.01
6/721/91 1.90 1.30 0.05 0.16 0.03 0.01
6/24/91 1.80 0.70 0.05 0.15 0.02 0.01
6/27/N 1.40 0.90 0.05 0.12 0.02 0.01
Atrazine Cysnazine Simazine Atrazine Cyanszine Simazine
Arithmetic Arithmetic Arithmetic| A-JMean/ A-JMean/ A-JMean/
Sampling MHean Mean Mean MCL Life HA MCL
Interval (ug/L) (ug/L) (ug/L) (3 ug/L) (10 ug/L) (1 ug/L)
4/9-6/27 2 1.99 0.05 5 S T 0.20 0.05



Speadsheet 3.6) Missouri R. at Hermann, MO

Atrazine 4/9-6/27 Atrazine
Maximum Ar. Mean Concentration Distribution .
(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 c>12
5.70 3.00 0 1 9 9 0
Cyanazine 4/9-6/27 Cyanazine
Maximum Ar. Mean Concentration Distribution
{ug/L) (ug/L) €<0.2 0.2<C<1 1<C<10 10<C<40 £>40
4.70 1.52 1 8 .10 0 0 .
Simazine 4/9-6/27 Simezine
Maximum Ar. Mesn Concentration Distribution
(ug/L) (ug/L) C<0.05 0.05<C<1 1<C<t >4
0.09 0.06 14 5 0 0
Atrazine Cyanazine Simazine
Atrazine Cyanezine Simazine Conen./ Concn./ Conecn./
Conen. Concn. Concn. & X MCL 4 X HA 4 X MCL
Sample Date Cug/L) (ug/L) (ug/L) (12 ug/L) (40 ug/L) (4 ug/L)
4/9/91 0.37 0.20 0.05 0.03 0.01 0.01
4/16/91 1.20 0.60 0.05 0.10 0.02 0.01
4/24/91 1.10 0.45 0.05 0.09 0.01 0.01
5/1/91 1.60 0.70 0.05 0.13 0.02 0.01
576791 2.60 1.50 0.05 0.22 0.04 0.01
5/9/91 0.80 0.09 0.27 0.02 0.02
5/13/91 0.60 0.07 0.16 0.02 0.02
5/16/91 0.50 0.05 0.15 0.0% 0.01
5/20/91 0.70 0.05 0.14 0.02 0.01
5/26/91 2.10 0.05 0.23 0.05 0.01
5/28/91 1.60 0.05 0.24 0.04 0.01
5/31/91 2.00 0.05 0.27 0.05 0.01
6/3/91 1.60 0.05 0.26 0.04 0.01
6/6/91 2.00 0.05 0.45 0.05 0.01
6/11/91 4.30 0.08 0.48 0.1 0.02
6/13/91 4.70 0.06 0.48 0.12 0.02
6/21/91 1.80 0.05 0.46 0.05 0.01
6/25/91 2.10 0.05 0.33 0.05 0.01
6/27/91 0.60 0.07 0.29 0.02 0.02
Atrazine Cyanazine Simazine Atrazine Cyanazine Simazine
Arithmetic Arithmetic Arithmetic| A-JMean/ A-JMean/ A-JNean/
Sampling Mean Mean Mean MCL Life HA MCL
Interval (ug/L) (ug/L) (ug/L) (3 ug/L) (10 ug/L) (1 ug/L)
&19-6/27 2 1.52 0.06 0.15 0.06



Spreadsheet 3.7) Mississippi R. At Thebes, IL

Atrazine 6/9-6/27 Atrazine
Maximum Ar. Mean Concentration Distribution
(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 C>12
4.20 2.27 0 4 9 6 0
Cyanazine 4/9-6/27 Cyanazine
Maximum Ar. Mean Concentration Distribution
(ug/L) (ug/L) C<0.2 0.2<C<1 1<C<10 10<C<40 C>40
3.10 1.41 2 5 12 0 0 .
Simazine 4/9-6/27 Simezine
Maximum Ar. Mean Concentration Distribution
(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<4 C>4
0.10 0.05 17 2 0 0
Atrazine Cyanazine Simazine
Atrazine Cysnazine Simazine Conen./ Concn./ Concn./
Concn. Conen. Concn. 4 X McL 4 X HA 4xmL
Sample Date (ug/L) {ug/L) {ug/L) €12 ug/L) (40 ug/L) (4 ug/L)
4/11/91 0.64 0.20 0.05 0.05 0.01 0.01
4724791 0.52 0.05 0.08 0.01 0.01
4/29/91 0.40 0.05 0.05 0.01 0.01
577191 3.10 0.05 0.27 0.08 0.01
5/9/91 1.40 0.05 0.14 0.04 0.01
5/13/91 1.60 0.10 0.30 0.04 0.03
5/16/91 1.00 0.05 0.11 0.03 0.01
5720/91 0.50 0.05 0.07 0.01 0.01
5/23/91 2.30 0.05 0.20 0.06 0.01
5/28/91 2.80 0.05 0.20 0.07 . 0.01
5/30/91 2.50 0.05 0.25 0.06 0.01
6/3/91 1.30 0.05 0.17 0.03 0.01
6/6/91 1.30 0.05 0.21 0.03 0.01
6/10/91 1.80 0.05 0.35 0.05 0.01
6/13/91 2.30 0.05 0.33 0.06 0.01
6/18/91 1.40 0.05 0.18 0.04 0.01
6/20/91 0.50 0.05 0.10 0.01 0.01
6/24/91 1.80 0.05 0.27 0.05 0.01
6/27/91 0.06 0.08 0.28 0.00 0.02
Atrazine Cyanazine Simazine Atrazine Cyanazine' Simazine
Arithmetic Arithmetic Arithmetic| A-JMean/ A-JMean/ A-iMean/
Sampling Mean Hean Mean MCL Life HA MCL
Interval (ug/L) (ug/L) (ug/L) 3 ug/sL) (10 ug/L) (1 ug/L)
4/11-6/27 2.27 0.05 0.76 0.14 0.05

S/



Spreadshéet 3.8) Mississippi R.

at Baton Rouge

Atrazine &/9-6/27 Atrazine
Max imam Ar. Mean Concentration Distribution )
(ug/L) (ug/L) £<0.05 0.05<C<1 1<C<3. 3<C<12 c>12
3.60 1.32 0 9 10 1 0
Cyanazine 4/9-6/27 Cyanszine
Maximum - Ar. Mean Concentration Distribution
(ug/L) (ug/L) €<0.2 0.2<C<1 1<C<10 10<C<40 C>40
1.80 0.64 6 10 4 0 0 J
Simazine &/9-6/27 Simazine
Maximum Ar. Mean Concentration Distribution
(ug/L) Cug/L) €<0.05 0.05<C<1 1<C<4 >4
0.11 0.07 11 9 1] 0
Atrazine Cysanazine Simazine
Atrazine Cysnazine Simazine Conen./ Conen./ Conen./
Concn. Conen. Conen. 4 X MCL 4 X HA 4 X MCL
Sample Date Cug/L) (ug/L) (ug/t) €12 ug/L) (40 uvg/L) (4 ug/L)
&/11/91 0.28 0.20 0.05 0.02 0.01 0.01
&717/N 0.23 0.20 0.05 0.02 0.01 0.01
4/24/91 0.39 0.20 0.05 0.03 0.01 0.01
571791 0.52 0.30 0.05 0.04 0.01 0.01
576791 0.49 0.20 0.05 0.04 0.01 0.01
5/9/91 1.00 0.21 0.10 0.08 0.01 0.03
5/13/91 0.59 0.20 0.08 0.05 0.01 0.02
5716791 0.34 0.20 0.05 0.03 0.01 0.01
5/20/91 1.20 0.90 0.05 0.10 0.02 0.01
5/24/91 1.10 0.60 0.05 0.09 0.02 0.01
5/28/91 0.83 0.30 0.05 0.07 0.01 0.01
5/30/91 1.10 0.40 0.09 0.09 0.01 0.02
6/3/91 1.60 0.90 0.08 0.13 0.02 0.02
6/6/91 2.00 1.10 0.08 0.17 0.03 0.02
6/10/91 1.50 0.80 0.05 0.13 0.02 0.01
6/13/91 2.60 1.20 0.11 0.22 0.03 0.03
6/17/91 1.90 0.80 0.05 0.16 0.02 0.01
6/20/91 2.50 0.88 0.07 0.21 0.02 0.02
6/24/91 1.80 0.08 0.30 0.05 0.02
6/27/91 1.50 0.07 0.22 0.04 0.02
Atrazine Cyenazine Simazine Atrazine Cyanazine Simazine
Arithmetic Arithmetic Arithmetic| A-JMeah/ A- JMean/ A- JMean/
Sampling Mean Mean Mean MCL Life HA MCL
Interval (ug/L) (ug/L) (ug/L) (3 ug/l) (10 ug/L) (1 ug/L)
&4/11-6/27 1.32 0.64 0.07 0.44 0.06 0.07




S8TUDY 4: 8mith RG, Triebe FM, and Baszis SR. 1987. Aiachlor,
atragine, cyanazine, metolachlor, and simazine in surface water
from 30 community water systems located in regions of Lasso use.

4.1) Community Water Systems Sampled:

30 community water systems which use surface water as the
primary source and are located in areas of Lasso use (alachlor is
the a.i. in Lasso) were sampled (7 in OH, 5 in KS, 5 in IL, 4 in
MO, 3 in IA, 2 in VA, and 1 each in WI, MI, and IN; see Figure 4.1
from Figure 1 of the study report, and Table 4.1 from Table 5 of
the study report).

4.2 sampling Times:

Samples were collected daily from April through August or
September at all but one site. Samples were collected an additional
8 months at the IL site because of extremely high herbicide
concentrations.

4.3) Sampling Methodology:

_ Samples were collected daily in 500 mL bottles from finished
water. Daily samples collected on 7 consecutive days were
composited in a 4L bottle for shipment to the lab for analysis.

4.4 Analytical Methodology:

Herbicides were extracted from the samples by passing
them down reverse phase C-18 columns. The herbicides were then
eluted from the C-18 columns with -5% ethyl acetate/45% iso-
octane/50% methylene chloride. The 3 mL eluates were then
evaporated down to 1.5 mL and analyzed for the herbicides by
capillary GC/MS. 1Identity confirmation was by comparison of
retention times to standards and comparison of levels determined at
2 m/z values.

4.5) OA/OC Methodology:

The QA/QC program included laboratory and field blanks (to
determine any contamination during sampling, shipping, storage,
sample preparation and analysis), laboratory and field spikes (to
determine method accuracy and storage stability), and duplicate
analyses (to determine method precision). In addition, the reverse
phase C-18 extraction efficiency was compared to that of the more
classical methylene chloride extraction. The QA/QC results indicate
that the data on the concentration of herbicides in the finished
water have acceptable accuracy and precision.

——



4.6) Results:

The results of the 7 day composite sample analyses for
atrazine, cyanazine, simazine and 2 other herbicides in the
finished water of the 30 community water systems sampled and also
in the raw water of the 3 systems which use activated carbon are
presented in Surface Water Appendix Tables 4.1 through 4.30 (from
Appendix B of the study report). Information on the water source
and water treatment for each of the 30 community water systems is
also presented in the Surface Water Appendix (as presented in
Appendix B of the study report). The results are graphically
presented by concentration vs. time plots in Surface Water Appendix
Figures 4.1 through 4.30 for atrazine, in Surface Water Appendix
Figures 4.31 through 4.60 for cyanazine, and Surface Water Appendix
Tables 4.61 through 4.90 for simazine (all from Figures in the
study report).

Under Phase II of the Drinking Water Regulations, water supply
systems will be required to collect a minimum of 4 finished water
samples a year, one per quarter. A water supply system will be
considered out of compliance if the annual mean concentration of a
regulated pesticide in the 4 quartely samples exceeds the MCL for
the pesticide. If the pesticide concentration exceeds 4 times the
MCL in any individual sample, the annual mean will obviously exceed
the MCL if only the minimum number of samples is collected (4 per
year; 1 per quarter).

Concentrations of pesticides were compared to 4 times their
MCL (or 4 times their lifetime drinking water HA if a MCL was not
available). The April to Augqust or September arithmetic mean
concentrations of pesticides (the longest available means) were
compared to their MCLs (or their lifetime drinking water HA if a
MCL was not available). Annual means are more appropriate for
comparison to the MCLs because of the Phase II regulations, ' but
could not be computed because samples were collected only from
April May through August or September. It should be noted that the
ratios of April-August or April-September means to MCLs are
probably generally substantially greater than the ratios of annual
means to MCLs.

The maximum observed concentrations, April-August or April-
September arithmetic mean concentrations, concentration
distributions, ratios of concentrations to 4 times the MCL (or 4
times the lifetime drinking water HA), and ratios of arithmetic
means to the MCL (or lifetime drinking water HA) of the triazines
(atrazine, cyanazine, simazine) in the finished water samples
collected from each of the 30 community water systems sampled are
presented in Spreadsheets 4.1 through 4.30. and are summarized in
Tables 4.2, 4.3, and 4.4. Concentrations greater than the MCL (or
lifetime drinking water HA), ratios of concentrations to 4 times
the MCL (or 4 times the lifetime drinking water HA) greater than 1,
and ratios of arithmetic means to the MCL (or lifetime drinking
water HA) greater than 1 are shaded in the spreadsheets.
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Maximum concentrations, overall arithmetic mean
concentrations, and concentration distributions from the
spreadsheets are summarized in Tables 4.2, 4.3, and 4.4 for
atrazine, cyanazine, and simazine, respectively. The concentration
distributions were computed with respect to the detection limit, 1
ug/L, the MCL (or lifetime drinking water HA if a MCL is not
available), and 4 times the MCL (or 4 times the lifetime drinking
water HA).

4.6.1 Atrazine .

Atrazine was detected at > 0.20 ug/L (the detection limit) in
80.3% (545/678) of the samples collected during April-August or
April-September 1986 from the finished water of the 30 community
water systems sampled. Atrazine was detected at greater than the
3 ug/L (the MCL) in 28.9% (196/678) of the samples collected from
16 of the 30 systems and at greater than 12 ug/L (4 times the MCL)
in 2.5% of the samples (17/678) from 4 of the 30 systems. The
overall atrazine concentration distribution for the 678 samples
collected from 30 systems was as follows :

C < 0 2 ug/L (19.7%; 133/678))

0.2 ug/L < C <£1.0 ug/L (25.1%; 170/678)

1.0 ug/L < C £ 3.0 ug/L (26.5%; 179/678)

3.0 ug/L < € £ 12 ug/L (26.5%; 179/678 over 16 systems

C > 12 ug/L (2 5%; 17/678 over samples over 2 locations)
The highest peak atrazine concentrations reported in the 7 day

composite samples were 22.5 ug/L and 21.5 ug/L on 5/7/86, 21.2 ug/L

and 21.0 ug/L on 5/21/86, and 20.5.ug/L on 5/14/86 all in the

finished water of the Jacksonville, IL Community Water System.

Oother community water systems with at least one atrazine

concentration > 12 ug/L (4 times the MCL) were Calendonia, OH;

Columbus OH; Fort Wayne, IN; and Shipman, IL.

Community water systems with April-August 1986 or April-

September 1986 atrazine arithmetic mean concentrations (in 7 day -

composite samples) > 3 ug/L (the MCL) were Jacksonville,IL (8.90
ug/L); Pomona Lake, KS (5.49 ug/L); Columbus, OH (5.16 ug/L);
Sabetha, KS (3.7 ug/L); Fort Wayne, IN (3.4 ug/L); Bowling Green,
OH (3.11 ug/L); and Jefferson Co., KS (3.04 ug/L). The Shipman, IL
Community Water System had an April 1986-April 1987 atrazine
arithmetic mean of 6.04 ug/L.

4.6.2 1anazig

Cyanazine was detected at > 0.20 ug/L (the detection limit) in
34.9% (237/678) of the samples collected during April-August or
April-September 1986 from the finished water of the 30 community
water systems sampled. However, 71.3% (169/237) of the detects
were less than 1 ug/L. None of the 237 detects exceeded 10 ug/L
(the 1lifetime drinking water HA). The overall cyanazine
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concentration distribution for the 678 samples collected from 30
. systems was as follows :

C < 0.2 ug/L 65.0%; 441/678)

0.2 ug/L < C £1.0 ug/L (24.9%; 169/678)
1.0 ug/L < C < 10.0 ug/L (10.0%; 68/678)
10.0 ug/L < C < 40 ug/L (0.0%; 0/678)

C > 40 ug/L (0.0%; 0/678)

The highest peak cyanazine concentrations reported in the 7
day composite samples of finished water were 4.11 ug/L on 5/21/86
in the Bowling Green, OH CWS; 4.95 ug/L on 6/18/86, 4.20 ug/L on
6/11/91, and 4.18 ug/L on 6/25/86 in the Columbus , OH CWS; 6.14
ug/L on 5/21/86 and 4.72 ug/L on 5/28/86 in the Iowa City IA CWS;
and 5.61 ug/L on 5/28/86 and 5.52 ug/L on 5/21/86 in the U. of Iowa
CWS. All other cyanazine concentrations were less than 4 ug/L.

Community water systems with April-August 1986 or April-'
September 1986 cyanazine arithmetic mean concentrations (in 7 day
composite samples) > 1 ug/L were Columbus, OH (1.22 ug/L); Iowa
City, IA (1.39 ug/L), Jacksonv1lle, IA (1.16 ug/L); and U. of Iowa
(1.44 ug/L).

4.6.3 Simazine

Simazine was detected at > 0.20 ug/L (the detection limit) in
19.5% (132/678) of the samples collected during April-August or
April-September 1986 from the finished water of the 30 community
water systems sampled. However, 90.9% (120/132) of the detects
were less than 1 ug/L (the MCL). None of the 132 detects exceeded
4 ug/L (4 times the MCL). The overall simazine concentration
distribution for the 678 samples collected from 30 systems was as
follows :

.2 ug/L (80.5%; 546/678)

g/L < C £1.0 ug/L (17.7%; 120/678)
g/L < C< 4.0 ug/L (1.8%; 12/678)
4 ug/L (0.0%; 0/678)

aOronNn
IV © NIA
£ eo

The highest peak simazine concentrations reported in the 7 day
composite samples of finished water were 1.19 ug/L on 5/28/86, 1.52
ug/L on 6/4/86, 1.11 ug/L on 6/11/86, and 1.06 ug/L on 7/2/86 in
the Columbus, OH CWS; 1.19 ug/L on 6/4/86 and 1.06 ug/L on 6/11/86
in the Fort Wayne, IN CWS; 2.23 ug/L on 7/3/86 and 1.15 ug/L on
7/10/86 in the Jarrat, VA CWS; 1.58 ug/L on 7/16/86 in the Macomb,
IL CWS; and 2.54 ug/L on 6/4/86, 1.73 ug/L on 6/11/86, and 1.40
ug/L on 7/2/86 in the Westerville, OH CWS. All other Simazine
concentrations were less than 1 ug/L (the MCL).

Community wuter systems with April-August 1986 or April-
September 1986 simazine arithmetic mean concentrations (in 7 day
composite samples) > 0.3 ug/L were Bowling Green, OH (0.39 ug/L),
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Columbus, OH (0.57 ug/L); Fort Wayne, IN (0.40 ug/L), Jarrat, VA
(0.35 ug/L), Waterville, OH (0.36 ug/L), and Westerville, OH (0.53
ug/L) .Iowa City, IA (1.39 ug/L); Jacksonville, IA (1 16 ug/L); and
U. of Iowa (1 44 ug/L).

4.7) comments:

(1) The community water systems sampled were all randomly selected
in areas of 4 extreme combinations of Lasso (alachlor) use and
average soil susceptibility to runoff (high use/high runoff, low
use/high runoff, high use/low runoff, low use/low runoff). The
susceptibility to runoff was estimated from the weighted average of
hydrological classifications (A, B, C, D) of soils within the
drainage area. Of the 30 commum.ty water systems sampled, 13, 2,
and 15 were classified as using sources which drain areas w:.th
high, intermediate, and low susceptibility to runoff, respectively
(Table 4.1 from Table 5 of the study report). Of the 12 community
water systems with substantial percentages of atrazine
concentrations exceeding the MCL, 7 of 13, 2 of 2, and 3 of 15 use
‘sources which drain areas with predicted high, intermediate and low
susceptibility to runoff, respectively.

(2) The study authors attribute the low herbicide concentrations at
at least 2 of the community water systems using sources which drain
areas predicted to be highly susceptible to runoff (Delta, OH and
Swanton, OH) to water management practices. To prolong the lives of
holding reservoirs, neither system pumps water from the sources
when the source water is turbid (e.g., after runoff events).
Consequently, peak herbicide concentrations are not pumped into the
holding reservoirs.

(3) The study authors (who were primarily concerned with alachlor)
found a much higher correlation between elevated alachlor
concentrations and high alachlor use within the drainage area of
the sources than between elevated alachlor concentrations and
predicted high susceptibility to runoff. Unfortunately, the
community water systems were not classified according to atrazine
use within the drainage areas of the sources.

(4) All of the 30 community water systems sampled treat their water
by precipitation followed by filtration, but 3 (Appleton, WI;
Creston, IA, and White House, TN) also use activated granular
carbon. Raw as well as finished water was sampled at those 3
systems. Unfortunately, atrazine, cyanazine, and simazine
concentrations were low in both the raw and finished water of all
3 systems. Therefore, no conclusion can be reached from this data
concernlng the effectiveness of activated carbon in decreasing
triazine concentrations.

———

(5) Source types included small creeks (Swan, Bad, Alum), rivers
(Maumee, Scioto, Iowa, Olentangy, Nottoway, St. Joseph, Maraisdes

4.5



Cygnes, Shipman), large man-made impoundments (Perry Lake, Pomona
iake, Mauviasterre Lake), and 13 lakes from small to large (Lake
Winnebago). The only obvious correlation between atrazine
concentrations and source type was that all 3 of the large man made
impoundments (Perry Lake, Pomona Lake, and Mauviasterre Lake)
supplied systems that had substantial percentages of atrazine
concentrations greater than the MCL. Whether or not the source type
contributed to the high atrazine concentrations is unclear. In
large reservoirs with long detention times, herbicide
concentrations may actually be lower than in the sources supplying
the reservoir. Two of the 3 impoundments drain areas predicted to
be highly susceptible to runoff, but one (Mauviasterre Lake) drains
an area predicted to have low susceptibility to runoff. Again, no
information was available concerning atrazine use in the drainage
areas.

(6) The study authors indicate that one or more point sources may
be responsible for the continuously elevated alachlor
concentrations throughout the year in the finished water of the
Shipman, IL community water system. Point sources could also be
responsible for the continuously elevated atrazine concentrations
throughout the year at the Shipman facility. Continuously elevated
concentrations of atrazine throughout the year is inconsistent with
non=point pollution through normal agricultural use. Most of the
agricultural use is in May and June, and the persistence of
atrazine though sufficient to insure widespread surface water
transport is not sufficient enough to 1lead to elevated
concentrations throughout the year via normal agricultural use.
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5. 8TUDY 5: Roux P. 1988. MRID #411352-06. Summary of atrazine
surface-water monitoring program. Completed in February 198s8.
Performed by Roux Associates and submitted by Ciba Geigy cCorp.,
Greensboro, NC. Laboratory S8tudy No. CG-02814. Note: The main text
of this study also appears as Appendix B of 411352-05

5.1) Surface Waters Sampled:

Surface waters sampled included 4 in Indiana, 3 in Illinois,
3 in Michigan, and one each in Iowa, Kansas, and Florida (Table 5.1
and Figure 5.1 from Table 1 and Figure 1 of the study report). The
estimated -atrazine use in 1lbs ai/acre for the watershed, of each
sampled surface water is given in Surface Water Table 5.2 (from
Table 3 of the study report). The 14 surface waters sampled in 6
states were randomly selected from a larger group of 60 surface
waters in 19 states whose watersheds included one or more counties
in which atrazine is sold (and assumed to be used). Surface waters
whose watersheds were sufficiently large such that drainage from
any one county would contribute negligibly to the total flow were
not included in the 60 candidates for sampling.

"5.2) Sampling Times:

Surface water samples were collected in 1986 and 1987. Samples
were collected every 2 weeks .in the peak growing period of April,
May, and June and monthly in March, July, August, September,
October, and November. Samples were not collected in December,
January, or February.

5.3) Sampling Methodoloqgy:

Bailers suspended from bridges were used to collect water
samples from the water surface to a depth of approximately one foot
at one or more cross-section points across the width of the surface
water. If the computed mixing length was less than the distance to
the nearest significant upstream tributary, the surface water was
considered well mixed at the sampling location (theoretically
requiring sampling at only one cross-sectional point near the
center of the surface water). However, in such cases grab samples
were generally collected at 3 evenly spaced cross-section points
across the width of the surface water to account for the
possibility of incomplete mixing due to direct atrazine runoff to
the river at the sampling location. If the computed mixing length
was greater than the distance to the nearest significant upstream
tributary, grab samples were collect at a number of evenly spaced
cross sectional points equal to the smallest integer > 3 and
greater than the ratio of the surface water width to the computed
mixing width. For each sampling interval, multiple bailings from
the same cross-sectional point and from different cross-sectional
points across the width of the surface water were composited.
Samples were shipped in glass containers packed with ic¢e and stored
refrigerated until analysis.

5.1
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5.4) Analytical Procedures:

All samples were analyzed only for atrazine. Samples were
filtered through one Reeve-Angel and one Whatman 2V filter paper.
Atrazine was adsorbed from the water samples by drawing the samples
by suction through pre-conditioned C-8 Bond-Elut reverse phase
cartridges. The adsorption of atrazine to the columns was enhanced

acetate. The combined ethyl acetate eluates were evaporated to
dryness followed by re-dissolving of the resulting residues in
methyl ethyl ketone for analysis by isothermal (between 165 and
185°C) GC using a Hall electrolytic conductivity detector operating
in the oxidative halogen specific mode. Confirmations of
atrazine's identity by GC/MS were generally performed on samples
with apparent atrazine levels > 3 ppb. A '"screening level"
(quantification limit) of 0.1 ug/L atrazine based upon a 1 liter
sample was reported.

5.5) QA/QC Procedures:

Calibration curves of peak height vs. concentration were
developed from injections of various concentrations of standard
atrazine solutions (8 solutions ranging from 0.05 ug/L to 10 ug/L)
at the beginning and end of each GC run, and after each 3-6 sample
injections during each GC run. River water samples with atrazine
peak heights exceeding the highest peak height on the calibration
curve were diluted to reduce the peak height to within the peak
height range of the calibration curve.

One field (bailer) or laboratory blank was analyzed for each
12-15 samples analyzed to check for contamination during sampiling
and analysis. Atrazine was detected in only 2 of the 88 field
(bailer) controls and was not detected in any of the 65 laboratory
controls.

One spiked 1laboratory sample (of de-ionized water) was
analyzed for each 12-15 surface water samples analyzed to determine
the accuracy of the analytical pProcedure in determining atrazine in
de-ionized water. The mean recovery for 102 laburatory de-ionized
water samples spiked at levels ranging from 0.10 to 25 ppb (the
approximate range of atrazine detections in the river water) was
98%+14%.

Spiked field surface water samples at 10 or 25 ug/L were used
to determine the stability of atrazine during shipping and storage,
and the accuracy of the analytical method in determining atrazine
in actual river water. The mean recovery for the 55_spiked field
surface water samples analyzed at the same time as the (unspiked)
river water samples was 90%+11%. In a separate storage stability
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study, the mean recovery for 17 spiked field surface water samples
stored for 6 months under refrigeration was 109%+ 9.6%.

5.6) Reported Results:

The samples were analyzed for atrazine using GC with a Hall
electrolytic conductivity detector. The results of the sample
analyses for each of the 14 surface waters sampled in the Roux 1989
study are presented in Table 5.3 (from Table 4 of the study
report). Same page plots of the atrazine concentration,
prec1p1tatlon, and river flow (dlscharge) vs. time in 1986 and 1987
are given for each sampling location in Surface Water fppendix
Figures 5.1 through 5.14 (from Figures 6 through 19 of the study
report).

Under Phase II of the Drinking Water Regulatlons, water supply
systems will be required to collect a minimum of 4 finished water
samples a year, one per quarter. A water supply system will be
considered out of compllance if the annual mean concentration of a
regulated pesticide in the 4 quartely samples exceeds the MCL for
the pestlcide. If the pesticide concentration exceeds 4 times the
MCL in any individual sample, the annual mean will obviously exceed
the MCL if only the minimum number of samples is collected (4 per
year; 1 per quarter).

Concentrations of pesticides were compared to 4 times their
MCL (or 4 times their lifetime drinking water HA if a MCL was not
available). The March to November arithmetic mean concentrations of
pesticides (the longest available means) were compared to their
MCLs (or their 1lifetime drinking water HA if a MCL was not
available). Annual means are more appropriate for comparison to the
MCLs because of the Phase II regulations, but could not be computed
because samples were collected only from March through November of
1986 and 1987. It should be noted that the ratios of March-November
means to MCLs are probably generally somewhat greater than the
ratios of annual means to MCLs.

The maximum observed atrazine concentrations, overall and
March-November arithmetic mean atrazine concentrations, atrazine
concentration distributions, ratios of atrazine concentrations to
4 times the MCL, and ratios of March-November arithmetic mean
atrazine concentratlons to the MCL are presented in EFGWB
Spreadsheets 2.1 through 2.14 for each of the 14 surface waters
sampled. Atrazine concentrations exceeding the MCL, ratios of
atrazine concentrations to 4 times the MCL which exceed 1, and
ratios of March-November arithmetic mean atrazine concentrations to
the MCL exceeding 1 are shaded in the spreadsheets.

Maximum atrazine concentrations, overall arithmetic mean
atrazine concentrations, and atrazine concentration-distributions
from the spreadsheets are summarized in Table 5.4. The
concentration distributions of atrazine were computed with respect
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to its detection limit (0.10 ug/L), 1 ug/L, its MCL (3 ug/L), andg
4 times its McL (12 ug/L).

C < 0.1 ug/L (11.3%; 38/336)

0.1 ug/L < ¢ < 1.0 Ug/L (66.4%; 223/336)

1.0 ug/L < C < 5.0 ug/L (12.8%; 43/336)

3.0 ug/L < ¢ < 12 (6.5%; 22/336 over 7 locations)
C > 10 ug/L (3.0%; 10/336 over 3 locations)

The highest peak concentrations reported were 30.5, 30, 29,
28, 18, 14, and 12 ug/L in Little Crooked Creek, IL; 30 and 13.0
ug/L in Clifty Creek, IN; and 14 and 12 ug/L in the Wabash River,
IN; All other reported concentrations were < 10 ug/L. .

Arithmetic means that exceeded 3 ug/L (the MCL) were 9.45 ug/L
(3/86~-11/86) ang 7.00 ug/L (3/87-11/87) in Little Crooked Creek,
IL; 4.52 ug/L (3/86-11/86) in Wabash River, IN; and 3.7s5 ug/L
(3/87-11/87) in Clifty creek, IN. The arithmetic means over the
3/86-11/87 sampling period for the remaining 11 surface waters

corn planting/early growing period of April, May, and June, set
sampling intervals were used which were not modified to reflect
rainfall or runoff events. However, as part of the data analysis,
the study author did relate the sampling dates to observed runoff
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May in most of the country (Figure 5.2 from Figure 21 of the study
report). Most of the atrazine concentrations exceeding 3 ug/L were
reported for samples collected in April, May, and June (during corn
Planting/early growing periods). )

(5) At most locations, the peak observed atrazine concéntration
appeared . to occur during or shortly after the first substantial

(6) Other than eliminating some surface waters with 1large
watersheds, the procedure for selecting the initial 60 candidate
surface waters for sampling was unclear.
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Table 5.4) Atrazine meximm concentrations, arithmetic means, and concentration distributions for 14
locations sampled from 3/86 to 11/87. The concentration distributions of strazine are computed with
respect to its detection limit (0.10 ug/L), 1 ug/L, its MCL (3 ug/L), and 4 times its MCL (12 ug/L).

Data from Roux (1988; Ciba-Geigy)

3/86-11/87
Maximum Ar. Mean |Concentration Distribution
Surface Water Location {ug/L) (ug/L) c<g.1 0.1<C<1 1<g<3 3<C<12 c>12
W. Pailm Canal Palm Beach, FL 4.20 0.63 8 92 3 0
Wapsipinicon R. |[Buchsnan, IL 2.90 0.87 0 19 5 0 0
Coon Creek McHenry, IL 0.50 0 20 4 0 0
La Moine River Hancock, IL 0.76 0 20 3 1 0
Little Crooked Cr|Weshington, IL 1 7 4 5 2
Pigeon River LaGrange, IN 0 20 4 0 0
Wabash River Knox, IN 2 6 ) 9 1
Hinneschah River [Reno, KS 10 12 2 1] 0
Deer Creek Ingham, M1 2 2 0 1 0
_Pigeon River Huron, K1 2 17 3 2 0
_Hog Creek Hillsdale, M1 [} 22 2 0 0
Platte River Hall, NE 3 18 3 0 0
Clifty Creek Barthiomew, IN 1 14 4 3 2
Little Indian Cr.|Floyd, IN 9 15 0 0 0
“Total Atrazine 38 253 %4 22 10
(11.3%) (66.4X) (12.8%) (6.5%) (3.0%)
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Spreadsheet 5.1) W. Palm Canal (Palm Beach, FL)

3/86-11/87
Maximum Ar. Mean Concentration Distribution
(ug/L) {ug/L) €<0.1 0.1<C<1 1<C<3  3<C<i2  C>12
4.20 0.63 8 12 3 1 0
Conen./
Concn., 4 X MCL
Sample Date (ug/L) (12 ug/L)
3/10-17/86 0.72 0.06
3/31-4/8/86 0.35
4/14-22/86 0.06
4/28-5/6/86 0.34 0.03 *
5/12-20/86 0.26 0.02
6/3-10/86 0.10 0.01
6/16-21/86 0.10 0.01
7/7-13/86 0.15 0.01
8/4-10/86 0.26 0.02
9/2-9/86 0.10 0.01
9/29-10/10/86 0.10 0.01
11/3-9/86 0.10 0.01
3/2-13/87 2.90 0.24
3/30-4/7/87 1.60 0.13
4/20-26/87 0.37 0.03
4/27-5/4/87 0.16 0.01
5/16-22/87 0.31 0.03
6/1-7/87 0.10 0.01
6/15-21/87 0.10 0.01
7/7-14/87 1.30 0.11
8/3-9/87 0.36 0.03
8/31-9/5/87 0.10 0.01
9/28-10/10/87 0.36 0.03
11/11-18/87 0.15 0.01
Arithmetic Mean/
Sampling Mean MCL .
Interval (ug/L) (3 ug/L) .
3/86-11/86 0.60 0.20
3/87-11/87 0.65 0.22
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Spreadsheet 5.2) Wapsipinicon River (Buchanan, IL)

3/86-11/87
Maximum Ar. Mean Concentration Distribution
(ug/L) _(ug/L) €<0.1 0.1<C<t 1<C<3__ 3<c<12  ©>12
2.90 0.87 0 19 5 0 0
Conen./
Concn. 4 X MCL
Sample Date (ug/L) €12 ug/L)

3/10-17/86 0.41 0.03
3/31-4/8/86 0.53 0.04
4/14-22/86 0.31 0.03
4/28-5/6/86 0.45 0.04
5/12-20/86 2.30 0.19
6/3-10/86 2.50 0.21
6/16-21/86 2.90 0.24
7/7-13/86 0.68 0.06
8/4<10/86 2.50 0.21
9/2-9/86 0.1 0.01
9/29-10/10/86 0.99 0.08
11/3-9/86 0.36 0.03
3/2-13/87 0.32 0.03
3/30-4/7/87 0.36 0.03
4/20-26/87 0.36 0.03
4/27-574/87 0.45 0.04
5/16-22/87 0.55 0.05
6/1-7/87 1.80 0.15
6/15-21/87 0.65 0.05
7/7-14/87 0.72 0.06
8/3-9/87 0.43 0.04
8/31-9/5/87 0.56 0.05
9/28-10/10/87 0.37 0.03
11/11-18/87 0.30 0.03
Arithmetic Mean/

Sampling Mean MCL

Interval (ug/L) (3 ug/L)

3/86-11/86 1.17 0.39
3/87-11/87 0.57 0.19




Spreadsheet 5.3) Coon Creek (McHenry, IL)

3/86-11/87
Maximum Ar. Mean Concentration Distribution
(ug/L) (ug/L) €<0.1 0.1<C<1 1<C<3  3<C<12  C>12
2.10 0.50 0 20 4 0 0
Conen./
Conen. 4 X MCL
Sample Date {ug/L) €12 ug/L)
3/10-17/86 2.10 0.18
3/31-4/8/86 0.19 0.02
&/14-22/86 0.12 0.01
4/28-5/6/86 0.23 0.02
5/12-20/86 0.51 0.04
6/3-10/86 1.10 0.09
6/16-21/86 1.20 0.10
7/7-13/86 0.50 0.04
8/4-10/86 0.36 0.03
9/2-9/86 -0:18 0.02
9/29-10/10/86 0.83 0.07
11/3-9/86 0.19 0.02
3/2-13/87 0.40 0.03
3/30-4/7/87 0.28 0.02
4/20-26/87 0.18 0.02
&/27-5/4/87 0.31 0.03
5/16-22/87 0.24 0.02
6/1-7/87 0.36 0.03
6/15-21/87 - 0.51 0.04
7/7-14/87 0.38 0.03
8/3-9/87 0.11 0.01
8/31-9/5/87 1.40 0.12
9/28-10/10/87 0.18 0.02
11/11-18/87 0.18 0.02
Arithmetic Mean/
Sampling Mean MCL
Interval (ug/t) (3 ug/L)
3/86-11/86 0.63 0.21
3/87-11/87 0.38 0.13
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Spreadsheet 5.4)

La Moine River (Hancock, IL)

8/31-9/5/87
9/28-10/10/87

3/86-11/87
Maximum Ar. Mean Concentration Distribution
(ug/L) (ug/L) €<0.1 _0.1<c<1 1<C<3  3<C<12 ~ ©>12
3.80 0.76 0 20 3 1 0

Conen./

Concn. 4 X McL

Sample Date (ug/L) €12 ug/L)
3/10-17/86 0.42 0.04
3/31-4/8/86 0.16 0.01
4/14-22/86 0.16 0.01
4/28-5/6/86 0.03
5/12-20/86 0.32
6/3-10/86 0.12
6/16-21/86 0.19
7/7-13/86 0.13
8/4-10/86 0.05
9/2-9/86 0.25 0.02
9/29-10/10/86 0.80 0.07
11/3-9/86 0.18 0.02
3/2-13/87 0.12 0.01
3/30-4/7/87 0.25 0.02
4/20-26/87 0.30 0.03
&/27-5/4/87 0.84 0.07
5/16-22/87 0.39 0.03
6/1-7/87 0.48 0.04
6/15-21/87 0.88 0.07
7/7-14/87 0.72 0.06
8/3-9/87 0.26 0.02
0.97 0.08
0.70 0.06
0.29 0.02

11/11-18/87

Arithmetic Mean/
Sampling Mean MCL
Interval (ug/L) (3 ug/L)
3/86-11/86 0.99 0.33
0.52 0.17

3/87-11/87

/75



Spreadsheet 5.5) Little Crooked Creek (Washington, IL)

Maximum

3/86-11/87
Ar. Mean
(ug/L)

€<0.1 0.1<C<1 1<C<3  3<C<12

C>12

(ug/L)
30.50

Sample Date

8.22

1 7 4 5

Concn./
4 X MCL

€12 ug/L)

3/710-17/86
3/31-4/8/86
4/14-22/86
4/28-5/6/86
5/12-20/86
6/3-10/86
6/16-21/86
7/7-13/86
. 8/6-10/86
9/2-9/86
9/29-10/10/86
11/3-9/86
372-13/87
3/30-4/7/87
4/20-26/87
4/27-5/4/87
5/16-22/87
6/1-7/87
6/15-21/87
7/7-14/87
8/3-9/87
8/31-9/5/87
9/28-10/10/87
11/11-18/87

Sampling

Interval

3/86-11/86
3/87-11/87

Arithmetic
Mean
(ug/L)

0.06
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Spreadsheet 5.6) Pigeon River (LaGrange, IN)

3/86-11/87
Maximum Ar. Mean Concentration Distribution
(ug/L) {ug/L) C<0.1 0.1<C<1 1<C<3  3<C<i2 C>12
2.00 0.51 0 20 4 0 0
Concn./
Conen. 4 X MCL
Sample Date (ug/L) (12 ug/L)
3/10-17/86 0.28 0.02
3/31-4/8/86 0.21 0.02
4/16-22/86 0.12 0.01
4£/28-5/6/86 0.11 0.01 -
5/12-20/86 0.25 0.02
6/3-10/86 1.70 0.14
6/16-21/86 2.00 0.17
7/7-13/86 1.40 0.12
8/4-10/86 1.20 0.10
9/2-9/86 0.94 0.08
9/29-10/10/86 0.75 0.06
11/3-9/86 0.38 0.03
3/72-13/87 0.22 0.02
3/30-4/7/87 0.13 0.01
4/20-26/87 0.26 0.02
4/27-5/4/87 0.18 0.02
5/716-22/87 0.42 0.04
6/1-7/87 0.20 0.02
6/15-21787 0.23 0.02
7/7-14/87 0.56 0.05
8/3-9/87 0.19 0.02
8/31-9/5 0.19 0.02
9/28-10/10/87 0.17 0.01
11/11-18/87 0.18 0.02
Arithmetic Mean/
Sampling Mean MCL ’
Interval (ug/L) (3 ug/L) o
3/86-11/86 0.78 0.26
3/87-11/87 0.24 0.08




Spreadsheet 5.7) Wabash River (Knox, IN)

9/28-10/10/87

3/86-11/87
Maximum Ar. Mean Concentration Distribution
(ug/L) (ug/L) C<0.1 0.1<C<1 1<C<3  3<C<12 C>12
14.00 3.28 2 é 6 9 1
Concn./
Concn., 4 X MCL
Sampie Date (ug/L) (12 ug/L)
3/10-17/86 0.52 0.04
3/31-4/8/86 0.10
6/14-22/86
4/28-5/6/86
5/12-20/86
6/3-10/86 0.46
6/16-21/86 0.67
7/7-13/86 0.34
8/4-10/86 1.10 0.09
9/2-9/86 0.76 0.06
9/29-10/10/86 1.50 0.13
11/3-9/86 1.60 0.13
3/2-13/87 0.46 0.04
3/30-4/7/87 0.23 0.02
4/20-26/87 0.58 0.05
&4/27-5/4/87 0.43 0.04
5/16-22/87 0.29
6/1-7/87 0.75
6/15-21/87 0.28
7/7-14/87 0.27
8/3-9/87 0.01
8/31-9/5/87 0.09
0.12
0.09

11/11-18/87

Sampling
Interval

3/86-11/86
3/87-11/87

Arithmetic
Mean
(ug/L)
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Spreadsheet 5.8) Ninneschah River (Reno, KS)

3/86-11/87 -
Maximum Ar. Mean Concentration Distribution
(ug/L) (ug/L) €<0.1 0.1<C<1 1<C<3  3<C<i2 >12
1.50 0.29 10 12 T2 1] 0
Conen./
. Concn. 4 X MCL
Sample Date (ug/L) (12 ugsL)
3/10-17/86 0.10 0.01%
3/31-4/8/86 0.14 0.01
4/14-22/86 0.10 0.01
4/28-5/6/86 0.22 0.02
5/12-20/86 0.32 0.03
6/3-10/86 0.20 0.02
6/16-21/86 0.10 0.01
7/7-13/86 1.20 0.10
8/4-10/86 1.50 0.13
9/2-9/86 0.10 0.01
9/29-10710/86 " 0.12 0.01
11/3-9/86 0.10 0.01
3/2-13/87 0.10 0.01
3/30-4/7/87 0.31 0.03
4/20-26/87 0.18 0.02
4/27-5/4/87 0.13 0.01
5/16-22/87 0.10 0.01
6/1-7/87 0.24 0.02
6/15-21/87 0.66 0.06
7/7-14/87 0.57 0.05
8/3-9/87 0.10 0.01
8/31-9/5/87 0.10 0.01
9/28-10/10/87 0.16 0.01
11/11-18/87 0.10 0.01
Arithmetic Mean/
Sampling Mean MCL
Interval (ug/L) (3 ug/L)
3/86-11/86 0.35 0.12
3/87-11/87 0.23 0.08
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Spreadsheet 5.9) Deer Creek (Ingham, MI)

3/86-11/87
Maximum Ar. Mean Concentration Distribution
(ug/L) Cug/L) £<0.1 0.1<C<1 1<C<3 3<C<12  ©>12
~ 7.60 0.62 2 21 0 1 0
Concn./
Concn. 4 X MCL
Sample Date (ug/L) (12 ug/L)
3/10-17/86 0.81 0.07
3/31-4/8/86 0.26 0.02
4/14-22/86 0.27 0.02
4/28-5/6/86 0.42 0.04
5/12-20/86 0.28 0.02
6/3-10/86 0.45 0.04
6/16-21/86 7.60 0.63
7/7-13/86 0.87 0.07
8/4-10/86 0.01 0.00
- 9/2-9/86 0.14 0.01
9/29-10/10/86 0.83 0.07
11/3-9/86 0.20 0.02
3/2-13/87 0.47 0.04
3/30-4/7/87 0.16 0.01
4/20-26/87 0.18 0.02
4/27-5/4/87 0.27 0.02
5/16-22/87 0.54 0.05
6/1-7/87 0.22 0.02
6/15-21/87 0.22 0.02
7/7-14/87 0.11 0.01
8/3-9/87 0.10 0.01
8/31-9/5/87 0.13 0.01
9/28-10/10/87 0.13 0.01
11/11-18/87 0.13 0.01
} Arithmetic A-AMean/
Sampl ing Mean MCL
Interval (ug/L) (3 ug/L)
3/86-11/86 1.01 0.34
3/87-11/87 0.22 0.07
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Spreadsheet 5.10) Pigeon River (Huron, MI)

3/86-11/87
Maximum Ar. Mean Concentration Distribution
(ug/L) (ug/L) C<0.1 0. 1<C<t 1<C<3  3<C<t2 C>12
5.20 0.82 2 T 17 3 2 0
Conen./
Conen. 4 X MCL
Sample Date (ug/t) €12 ug/L)
3/710-17/86 1.10 0.09
3/31-4/8/86 0.31 0.03
4/14-22/86 0.25 0.02
4/28-5/6/86 0.15 0.01
5/12-20/86 0.62 0.05
6/3-10/86 1.30 0.11
6/16-21/86 0.40
7/7-13/86 2 0.43
8/4-10/86 0.43 0.04
9/2-9/86 0.72 0.06
9/29-10/10/86 1.60 0.13
11/3-9/86 0.19 0.02
3/2-13/87 0.94 0.08
3/30-4/7/87 0.22 0.02
4/20-26/87 0.30 0.03
4/27-5/4/87 0.20 0.02
5/16-22/87 0.19 0.02
6/1-7/87 0.20 0.02
6/15-21/87 0.20 0.02
7/7-14/87 0.16 0.01
8/3-9/87 0.16 0.01
8/31-9/5/87 0.10 0.01
9/28-10/10/87 0.22 0.02
11/711-18/87 0.10 0.01
Arithmetic Mean/
Sampling Mean MCL
Interval (ug/L) (3 ug/L)
3/86-11/86 1.39 0.46
3/87-11/87 0.25 0.08
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Spreadsheet 5.11) Hog Creek (Hillsdale, MI)

3/86-11/87
Maximum Ar. Mean Concentration Distribution
(ug/L) (ug/L) €<0.1 0.1<c<1 1C<3  3<C<12  ©>12
2.70 0.61 0 22 2 0 0

Concn./

Concn. & X MCL

Sample Date (ug/L) €12 ug/L)
3/10-17/86 0.58 0.05
3/31-478/86 0.48 0.04
4/14-22/86 0.36 0.03
4/28-5/6/86 0.27 0.02
5/12-20/86 0.31 0.03
6/3-10/86 0.55 0.05
6/16-21/86 2.7 0.23
7/7-13/86 1.40 0.12
8/4-10/86 0.76 0.06
9/2-9/86 0.77 0.06
9/29-10/10/86 1.00 0.08
11/3-9/86 0.60 0.05
3/2-13/87 0.49 0.04
3/30-4/7/87 0.40 0.03
4/20-26/87 0.41 0.03
&/27-5/4/87 0.39 0.03
5/16-22/87 0.70 0.06
6/1-7/87 0.74 0.06
6/15-21/87 0.37 0.03
7/7-14/87 0.49 0.04
8/3-9/87 0.13 0.01
8/31-9/5/87 0.29 0.02
9/28-10/10/87 0.19 0.02
11/11-18/87 0.32 0.03
Arithmetic Mean/
Sampling Mean MCL

Interval (ug/L) (3 ug/L)
3/86-11/86 0.82 0.27
3/87-11/87 0.41 0.14
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Spreadsheet 5.12) Platte River (Hall, NE)

3/86-11/87
Maximum Ar. Mean Concentration Distribution
Cug/L) Cug/L) €<0.1 0.1<C<1 1<C<3  3<C<12 c>12
2.80 0.52 3 18 3 0 0

Conen./

Concn. 4 X MCL

Sample Date (ug/L) (12 ug/L)
3/10-17/86 0.21 0.02
3/31-4/8/86 0.16 0.01
4/14-22/86 0.13 0.01
4/28-5/6/86 0.29 0.02
5/12-20/86 2.00 0.17
6/3-10/86 0.97 0.08
6/16-21/86 0.49 0.04
7/7-13/86 0.75 0.06
8/4-10/86 0.57 0.05
9/2-9/86 0.10 0.01
9/29-10/10/86 0.12 0.01
11/3-9/86 0.13 0.01
372-13/87 1.20 0.10
3/30-4/7/87 0.1 0.01
4/20-26/87 0.19 0.02
4/27-5/4/87 0.10 0.01
5/16-22/87 0.55 0.05
6/1-7/87 0.35 0.03
6/15-21/87 0.57 0.05
7/7-14/87 2.80 0.23
8/3-9/87 0.10 0.01
8/31-9/5/87 0.22 0.02
9/28-10/10/87 0.19 0.02
11/11-18/87 0.17 0.01
Arithmetic Mean/
Sampl ing Mean MCL

Interval (ug/L) (3 ug/L)
3/86-11/86 0.49 0.16
3/87-11/87 0.55 0.18
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Spreadsheet 5.13) Clifty Creek (Barthlomew, IN)

3/86-11/87
Max imum Ar. Mean Concentration Distribution
(ug/L) _Cug/L) C<0.1 0.1<C<1 1<C<3  3<C<12 c>12
30.50 3.16 1 14 4 3 2
Conen./
4 X MCL
Sample Date (12 ug/L)
3/10-17/86 0.03
3/31-4/8/86 0.03
4/14-22/86
4/28-5/6/86
5/12-20/86
6/3-10/86 N 0.70
6/16-21/86 2.59 0.22
7/7-13/86 1.70 0.14
8/4-10/86 0.97 0.08
9/2-9/86 0.84 0.07
9/29-10710/86 1.20 0.10
11/3-9/86 0.49 0.04
3/2-13/87 0.28 0.02
3/30-4/7/87 0.25 0.02
4/20-26/87 0.33 0.03
4/27-5/4/87 0.44 0.04
5/716-22/87
6/1-7/87
6/15-21/87
7/7-14/87
8/3-9/87

8/31-9/5/87
9/28-10/10/87
11/11-18/87

Arithmetic A-AMean/
Sampling Mean MCL
Interval (ug/L) (3 ug/L)
3/86-11/86 8 86
3/87-11/87
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Spreadsheet 5.14) Little Indian Creek (Floyd, IN)

3/86-11/87
Max imum Ar. Mean Concentration Distribution
Cug/L) Cug/L) €<0.1 0.1<C<1 1<C<3  3<C<12 .= C>12
0.76 0.24 9 15 0 0 0

Conen./

Concn. 4 X MCL

Sample Date (ug/L) €12 ug/L)
3/10-17/86 0.10 0.01
3/31-4/8/86 0.1 0.01
4/14-22/86 0.10 0.01
4/28-5/6/86 0.13 0.01
5/12-20/86 0.76 0.06
6/3-10/86 0.49 0.04
6/16-21/86 0.36 0.03
T/7-13/86 0.50 0.04
8/4-10/86 0.32 0.03
9/2-9/86 0.17 0.01
9/729-10/10/86 0.10 0.01
11/3-9/86 0.10 0.01
3/2-13/87 0.10 0.01
3/30-4/7/87 0.10 0.01
&4/20-26/87 0.10 0.01
4/27-5/4/87 6.1 0.01
5/16-22/87 0.32 0.03
6/1-7/87 0.50 0.04
6/15-21/87 0.35 0.03
7/7-14/87 0.39 0.03
8/3-9/87 0.10 0.01
8/31-9/5/87 0.12 0.01
9/28-10710/87 0.10 0.01
11/11-18/87 0.12 0.01
Arithmetic Mean/
Sampling Mean MCL

Interval (ug/L) (3 ug/L)
3/86-11/86 0.27 0.09
3/87-11/87 0.20 0.07
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6. BTUDY 6: Ross R. and Balu K. 1985. sumnery of atrazine surface
water monitoring data during 1975-1985. suhmittcd by CIBA-GEIGY.
Appendix A of MRID 410652-05.

6.1) Ssampling Locations:

Sampling locations included 11 in the Mississippi River (1 in
MO, 2 in AR, 2 in TN, 3 in MS, 3 in LA), 4 in the Missouri River
(all in MO), 3 in the Des Moines River (all in IA), 17 in other
miscellaneous surface freshwaters (2 in IA, 4 in IL, 3 in AL, 1 in
FL, 2 in TX, 2 in KS, 2 in CA, 1 in PA), and over 20 in the Gulf of
Mexico (Table 6.1 and Figures 6.1 through 6.4 from Tabie 2 and
Figures through 5 of the study report). Samples were also
collected of 2 tap water supplies (Baton Rouge, LA and St. Gabriel,
La).

6.2) Sampling Years:

'~ The report covers surface water samples collected from
1975 through 1985 by Ciba Geigy. The years in which samples were
taken varied depending upon the sampling location (Table 6.2 from
Table 1 of the study report).

6.3) Sampling Frequency Within Any Given Year:

(1) 1975+-1981: Samples were collected weekly during the peak corn
planting/growing season of April to August and biweekly to monthly
at other times.

(2) 1982-1985: Samples were collected biweekly except at the
Vicksburg, MS site where samples were collected weekly.

6.4) Sampling Methodology: -

(1) 1975-1981: Permanent sampling sites such as bridges and ferry
crossings were used when possible. The locations of sampling sites
sampled by boat were marked. by identifying or establishing a
landmark on the river bank so that subsequent samples could be
collected from the same cross section.. For most sampling intervals
and locations, ten grab samples were collected at evenly spaced
intervals across the width of the stream or river being sampled.
The samples were then composited by mixing into a 5 gallon
container. Samples were collected at depths of approximately one
foot to avoid the inclusion of surface film into the samples. The
composite sample was split into 2 one quart samples for shlpplng to
the laboratory.

(2) 1982-1985: River samples were collected from free flowing water
near the river bank in metal cans and then shipped to the
laboratory. Tap water samples were collected in residences. Sources
for the tap water sampled included both well water and river water.

6.1
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6.5) Shipping/Storage Stability:

(1) 1975-1981: Atrazine was reported to be stable at ambient
temperatures in storage stability studies run for up to 28 days.
Therefore, samples were not refrigerated during shipping and
generally not refrigerated during storage except in rare cases
where the elapsed time between sampling and analysis exceeded 28
days.

(2) 1982-1985: Samples were not refrigerated during shipping, but
were refrigerated during storage. Information was not provided on
the storage stability of refrigerated samples or elapsed times
between sampling and analysis.

6.6) Analytical Procedures:

(1) 1975-1981: Water samples were filtered (filter not specified)
to remove silt and debris. All samples were analyzed for atrazine;
most of the 1975 samples were also analyzed for major degradates of
atrazine (Surface Water Appendix Figure 3.5). Atrazine and its
major degradates were adsorbed from the water samples by passing
the samples through pre-conditioned columns packed with 20-40 mesh
XAD-4 resin. Atrazine and major metabolites G-30033, G-28279, and
G-28273 were eluted from the columns with diethyl ether. Major
metabolite G-34048 was eluted from the columns with methanol. The
diethyl ether eluates were either evaporated to low volume or to
dryness followed by residue re-dissolving in benzene prior to
analysis by GC with a Colson Conductivity Detector in the nitrogen
specific mode. Confirmations were performed using a chloride
specific detector and/or GC/MS. The methanol eluates were
evaporated to dryness and the residues re-dissolved in 0.1 N HC1l
prior to analysis by TILC. Detection 1limits were as follows:
atrazine (<0.1 ppb), G-30033 (0.1 ppb), G~-28279 (0.1 ppb), and G-

34048 (0.5 ppb). "Typical" recoveries for atrazine ranged from 85- .

100%.

(2) 1982-1985: All samples were analyzed only for atrazine. Samples
were filtered through one Reeve-Angel and one Whatman 2V filter
paper. Atrazine was adsorbed from the water samples by drawing the
samples by suction through pre-conditioned C-18 or C-8 Bond-Elut
reverse phase cartridges. The adsorption of atrazine to the columns
was enhanced by the addition of 50 mL of saturated sodium chloride
to each 1000 mL of sample prior to drawing the samples through the
columns. Adsorbed atrazine was eluted from each column with 5 X 0.5
mL ethyl acetate. The combined ethyl acetate eluates were
evaporated to dryness followed by re-dissolving of the resulting
residues in methanol for analysis by isothermal (170°C) GC using a
Hall Electrolytic Conductivity detector. Confirmations were
performed with the use of both the nitrogen and reductive chloride
modes of the detector or by GC/MS.

6.2
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A "screening level"® (presumably the method detection limit) of
0.1 ug/L atrazine based upon a 1 liter sample was reported.
Recoveries based upon fortification levels of 0.1, 0.25, and 0. 5
ug/L ranged from 70-90%. :

6.6) Results:

Surface Water Appendix Tables 6.1 through 6.41 (from Tables 3
through 41 of the study report). The results are graphically
presented by concentration vs. time Plots in Surface Water Appendix
Figures 6.1 through 6.14.

Under Phase II of the Drinking Water Regulations, water supply
systems will be required to collect a minimum of 4 finished water
samples a year, one pPer quarter. A water supply system will be
considered out of compliance if the annual mean concentration of a
regulated pesticide in the 4 quartely samples exceeds the MCL for
the pesticide. If the pesticide concentration exceeds 4 times the

Atrazine concentrations were compared to 4 times the MCL.
Annual (or the longest available means if sampling was for less

than one vyear) arithmetic mean atrazine concentrations of -

pesticides (the longest available means) were compared to the MCL.

Maximum atrazine concentrations, overall and annual ~ (or
longest available 1less than annual) arithmetic mean atrazine
concentrations, atrazine concentration distributions, ratios of
atrazine concentrations to 4 times the MCL, and ratios of annual

through 6.41. Atrazine concentrations greater than the MCL (3
ug/L), ratios of atrazine concentration to 4 times the MCL (12
ug/L) greater than 1, and ratios of arithmetic mean atrazine
concentrations to the McL greater than 1.0 are shaded in the
spreadsheets.

Maximum atrazine concentrations, overall arithmetic mean
atrazine concentrations, and atrazine concentration distributions
from the spreadsheets are summarized in Tables 6.3 and 6.4. The
concentration distributions of atrazine were computed with respect
to its detection 1limit (0.1 ug/L), 1 ug/L, its MCL (3-ug/L), and 4
times its McL (12 ug/L).
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(1) 1975-1985 Atragine in Surface Freshwaters:

(a) 1975-1981: Atrazine was detected at greater than 0.1 ug/L
(the detection limit) in 90.3% of the 1407 samples collected
during 1975-1981 from 33 locations in 18 surface waters, but
69.4% of the 1269 detects were less than 1 ug/L. Atrazine was
detected at greater than 3 ug/L (the MCL) in 5.6% (79/1406) of
the samples, and at greater than 12 ug/L in 0.5% (7/1406) of
the samples. The overall atrazine concentration distribution
for the 1407 samples was as follows :

C < 0.1 ug/L (9.7%; 137/1406)

0.1 ug/L < C £1.0 ug/L (62.7%; 881/1406)

1.0 ug/L < C £ 3.0 ug/L (22.0%; 309/1406)

3.0 ug/L < C £ 12 ug/L (5.1%; 72/1406 over 19 locations)

C > 12 ug/L (0.5%; 7/1406 over 6 locations)

Peak concentrations exceeding 4 times the MCL (12

ug/L) were 234 ug/L on 10/4/76 and 56 ug/L on 10/18/76 in the
Mississippi River 10 miles above Vicksburg; 17.8 ug/L on
6/25/75 in the Mississippi River 10 miles below Helena, AR;
16.7 ug/L on 6/25/75 in the Mississippi River 1 mile above
Helena, AR; 14.0 ug/L on 6/9/75 in the Missouri River 10 miles
below St. Joseph; 13.59 ug/L on 6/30/75 in the Des Moines
River at the Mississippi River confluence; and 13.0 ug/L on
5/27/75 in the Wabash River at the Ohio River confluence. All
other atrazine concentrations were < 10 ug/L.

Annual (or longest available less than annual) arithmetic
means exceeding the MCL (3 ug/L) were 3.77 ug/L in the
Missouri River 10 miles below St. Joseph (19 samples 4/75-
12/75), 3.19 ug/L in the Des Moines River at the Miss.
Confluence (21 samples 3/75-12/75), and 9.66 ug/L in- the
Mississippi River 10 miles south of Vicksburg, MS (32 samples
2/76-11/76). The elevated mean in the Mississippi River was
due primarily to abnormally high atrazine concentrations (234
and 56 ug/L) in 2 samples collected in October 1976. The
magnitude of the concentrations, the fact that the samples
were collected in October well after when peak atrazine
concentrations are normally observed, and atrazine
concentrations < 3 ug/L in all samples other samples collected
3/75-12/79 suggests that the abnormally high atrazine
concentrations in the two October 1976 samples did not result
from normal agricultural practice.

Annual (or 1longest available less than annual )
arithmetic mean atrazine concentrations less than the MCL, but
greater than 2 ug/L were 2.42 ug/L in the Republican River at
the Miss. River confluence (18 samples 4/75-2/76) and 2.25
ug/L in the Vabash River at the Ohio River confluence (19
samples 4/75-3/76).
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(b) 1982-1985: Atrazine was detected at > 0.1 ug/L (the
detection limit) in 89.8% of the 461 samples collected during
1982-1985 from 6 locations in 3 surface waters, but 74.6% of
the 414 detects were less than 1 ug/L. Atrazine was detected
at greater than 3 ug/L (the MCL) in 6.5% (30/461) of the
samples, but at greater than 12 ug/L (4 times the MCL) in only
2 samples. The overall atrazine concentration distribution
for the 461 samples was as follows :

C < 0.1 ug/L (10.2%; 47/461))

0.1 ug/L < C <1.0 ug/L (67.0%; 309/461)

1.0 ug/L < C < 3.0 ug/L (16.3%; 75/461) .

3.0 ug/L < C £ 12 ug/L (6.1%; 28/461 over 5 locations)

C > 12 ug/L (0.4%; 2/461 over 2 locations)

Peak observed atrazine concentrations exceeding 4 times
the - MCL (12 ug/L) were 28.0 ug/L on 11/16/82 in the
Mississippi River 1 mile above Vicksburg and 16.0 ug/L on
7/12/82 in the Mississippi River at Greenville, KS. All other
atrazine concentrations were < 10 ug/L.

The highest annual (or longest available less than
annual) arithmetic means were 1.60 ug/L in the Missouri River
near St. Charles (16 samples 5/52-12/82), 1.76 ug/L in the
Mississippi River at Greenville KS (16 samples 5/82-12/82),
1.87 ug/L in the Mississippi River 1 mile above Vicksburg MS
(52 samples 1/82-12/82), and 1.80 ug/L in the Mississippi
River 8 miles above CIBA GEIGY plant at St. Gabriel LA (19
samples 1/84-12/84).

The Ohio River at the Miss. River confluence, the
Missouri River near St. Charles, the Mississippi River 1 mile
above Vicksburg, and the Mississippi River 8 miles above the
CIBA-GEIGY Plant in St. Gabriel were the only locations
sampled both prior to and after January 1982. The arithmetic
means and concentration distributions for the pre and post
January 1982 samplings were comparable at the first two
locations but appear to be somewhat higher for the post
January 1982 samplings than for the pre January 1982 samplings
at the latter 2 locations. However, the differences are not
great, and the number of locations available for comparison is
too small to develop conclusions concerning overall trends in
atrazine concentrations from 1975-1985.

(2) Atrazine Degradates in Surface Freshwaters: Some of the surface
freshwater samples collected in 1975 were analyzed for 1 to 4 of

the following degradates : 2-hydroxy-4-ethylamino-6-isopropylamino-
s-triazine (G-34048 -  hydroxylated atrazine), 2-chloro-4-
ethylamino-6-amino-s-triazine (G-28279 - deisopropylated atrazine),
2-chloro-4-amino-6-isopropylamino-s-triazine (G30033 - deethylated
atrazine), and 2-chloro-4,6-diamino-s-triazine (G28273 -

6.5
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dealkylated atrazine) (Figure 6.5 from Figure 1 of the study
report) .

Most of the samples analyzed had atrazine degradate
concentrations less than detection limits of 0.5 to 1.0 ug/L.
Hydroxylated atrazine was detected at concentrations > 1 ug/L in 5
samples ranging from 1.0 to 1.8 ug/L. Deisopropylated atrazine was
detected at concentrations > 1 ug/L in 4 samples ranging from 1.1
to 2.1 ug/L. Dealkylated atrazine was detected at concentrations
2 1 ug/L in 2 samples (1.89 and 1.80 ug/L). Deethylated atrazine
was not detected at concentrations > 1 ug/L in any samples.
Atrazine degradate concentrations were typically 2X to > ¥0X lower
than the atrazine concentration, but were occasionally comparable.

(3) 1982-1985 At

Atrazine was detected at greater than 0.1 ug/L (the detection
limit) in 70.6% of the 221 samples collected during 1982~1985 from
4 surface water source tap waters. However, 88.5% of the 156
detects were less than 1 ug/L. Atrazine was detected at greater
than 3 ug/L (the MCL) in only one sample. The overall atrazine
concentration distribution for the 221 samples was as follows :

0.1 ug/L (29.4%; 65/221)

< C <1.0 ug/L (62.4%; 138/221))
< C < 3.0 ug/L (7.7%; 17/221)
< C < 12 ug/L (0.6%; 1/221)

12 ug/L (0.0%; 0/221).

OQWREON
Iv oo rIA

The highest observed peak concentrations reported were 5.10
ug/L on 7/10/84, 5.0 ug/L on 7/25/84, 3.90 ug/L on 6/15/84, and
3.10 ug/L on 7/21/82 all in Missouri River St. Charles, MO tap
water. All other tap water concentrations were < 3.0 ug/L. -

The arithmetic means over the entire sampling period for the
4 tap water locations were as follows: 0.89 ug/L in the Missouri
River source St. Charles tap water (68 samples 7/82-2/85); 0.39
ug/L in the Ohio River source tap water (51 samples 7/82-2/85);
0.14 ug/L in the Miss. River source Baton Rouge tap water (30
samples 2/83-6/85); and 0.12 ug/L in the Sacramento River source
tap water (72 samples 5/82-7/85).

Pesticides (such as atrazine) with relatively low soil or
sediment/water partition coefficients are frequently reported at
concentrations in tap water that are comparable to concentrations
reported in the corresponding surface water source. The reason is
that most drinking water plants employ only filtration and/or
coagulation/flocculation, and chlorination in treatment none of
which effectively remove trace organics with low ..soil/water
partition coefficients. The arithmetic means and concentration
distributions of atrazine in the Ohio, Missouri, and Sacramento

6.6
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River source tap waters are comparable to those in their surface
water sources (Surface Water Appendix Spreadsheets 3.10, 3.15, and
3.38). The arithmetic means and concentration distribution of
atrazine in the Baton Rouge tap water appears to be substantially
lower than those generally observed for the lower Mississippi
River, but it was unclear from the study report whether the Baton
Rouge tap water is derived from groundwater or the Mississippi. In
any event, the number of surface water source tap waters sampled is
too low to develop conclusions concerning the relative
concentrations of atrazine in surface water source tap water versus
those in the corresponding surface water source.

(4) Atrazine Concentrations in the Gulf of Mexico: Of 48 samples
collected in the Gulf of Mexico at the mouth of the Mississippi
River from 1975 to 1985, 5 had atrazine concentrations 2 1 ug/L
ranging from 1.2 to 2.5 ug/L. The atrazine concentration
distribution for 174 samples collected at 11 locations off Venice,
1A in the Gulf of Mexico from 1975 through 1985 was as follows: C
£ 0.1 ug/L (51 samples; 29.3%), 0.1 < C < 1.0 ug/L (100 samples;
55.9%), 1.0 < C < 5.0 ug/L (17 samples; 9.5%), 5.0 < C £ 10 ug/L (3
samples; 1.7%), and C > 10 ug/L (1 sample at 56.4 ug/L; 0.6%). The
majority of observed atrazine concentrations > 1 ug/L were in
samples collected in 1975 and in 1980. Only 2 samples collected
from 1981 through 1985 had atrazine concentrations > 1 ug/L.

6.7) Comments:

The QA/QC and other information provided is inadequate to
fully assess the accuracy and representativeness of the data for
the following reasons:

(1) The results of field and laboratbry blank analyses (if any)
were not provided.

(2) "Typical" recoveries were reported to range from 85 to 100% for
the 1975-1981 samples and 70 to 100% for the 1982-1985 samples, but
no recovery data were provided. In addition, it was unclear
whether reported recoveries were from de-ionized or river water.

(3) Although recoveries are frequently a function of the level of
spiking, no information was provided on the levels of spiking for
the 1975-1981 samples, and the highest level of spiking (0.5 ug/L)
for the 1982-1985 samples was well below many of the reported
concentrations.

(4) No information was provided on the development of calibration
curves from standard solutions.

———

(5) Although storage stability data for unrefrigerated gémples over
a 28 day period was provided, the maximum time intervals between

6.7
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sampling and analyses for 1982-1985 samples was not provided.

(6) samples collected at each sampling time during 1982-1985 were
reported to generally be single grab samples collected close to the
river banks. Therefore, they were not as representative of the
overall river water as the 1975-1981 samples which were generally
composited from 10 grab samples collected at equal intervals across
the width of the river. None of the samples collected from 1975 to
1985 were time composited such as over 24 hours.

(7) The criteria used for the selection of sampling locatlons was
not provided.

(8) sampling times were at set intervals and neither dictated nor
correlated with rainfall and runoff events.
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S8TUDY 7: Keck P. 1991. Missouri River Public Water Supplies
Association. 1991 Missouri River Monitoring Study. September 19,
i1991. ’

7.1) sampling Locations:

Samples were collected at 7 locations along the lower Missouri
River (Figure 7.1 and Table 7.1 from Figure 1 and Table ‘1 of the
study report). The sampling locations selected bracketed entry
points of major tributaries to the lower Missouri River. The
sampling locations were all far enough downstream from tributary
entrance points to assure mixing within the Missouri River, and
were all adjacent to USGS gauging stations.

7.2) Sampling Times:

Samples were collected daily at all 7 sampling locations in
May, June, and July 1991.

7.3) Sampling Methodology:

Grab samples were collected. Samples were not stream depth or
stream width composited. Samples were refrigerated and shipped
weekly to the St. Louis County Water Company Lab.

7.4) Analytical Methodology:

Samples (35 mL) were centrifuged and then extracted with 2 mL
pesticide grade hexane. The hexane extracts were analyzed for
atrazine, alachlor, and simazine using capillary column GC with a
Nitrogen/Phosphorous Detector.

7.5 QA/QC Procedures:

QA/QC procedures included the analysis of one "travel blank"
and one spiked sample per weekly sample shipment from each sampling
location. In addition, one daily sample collected at each location
was split every other week and sent to another lab (the American
Water Works Service Company Lab) for comparison. Blank analyses
indicated no contamination during shipping, storage, and analysis.
Spike recoveries for atrazine (0.70 ug/L spike level) and simazine
(0.78 -ug/L spike 1level) averaged 96% and 83%, respectively.
Relative percent differences between atrazine concentrations
reported by the St. Louis County Water Company Lab and the American
Water Works Service Company Lab ranged from 1% to 84% and averaged
28% + 22% for 13 split samples.

7.6) Results:

The results of the analyses of individual samples were not
reported tabularly, but they are summarized in Table 7.2 (from P.
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13 of the study report). The location abbreviations used in Table
7.1 are as follows: SX (Sioux City Ia), OM (Omaha NE), SJ (St.
Joseph MO), KC (Kansas City MO), LX (Lex1ngton MO), BN (Boonville
MO), and SL (Chesterfleld MO). The data are presented graphically
as a function of time in Figures 7.2 through 7.8 (from Figures 2
through 8 of the study report).

Under Phase II of the Drlnklng'Water Regulatlons water supply
systems will be required to collect a minimum of 4 finished water
samples a year, one per quarter. A water supply system will be
considered out of compllance if the annual mean concentration of a
regulated pesticide in the 4 quartely samples exceeds the MCL for
the pest1c1de. If the pesticide concentration exceeds 4 times the
MCL in any individual sample, the annual mean will obviously exceed
the MCL if only the minimum number of samples is collected (4 per
year; 1 per quarter).

Concentrations of pesticides were compared to 4 times their
MCL (or 4 times their lifetime drinking water HA if a MCL was not
available). May-July 1991 Annual arithmetic mean concentrations of
pesticides (the longest available means) were compared to their
MCLs (or their lifetime drinking water HA if a MCL was not
available). Annual means are more appropriate for comparison to the
MCLs because of the Phase II regulations, but could not be computed
because samples were collected only from May through July of 1991.
It should be noted that the ratios of May-July means to MCLs are
probably generally somewhat greater than the ratios of annual means
to MCLs.

7.6.1 Atragine

Atrazine was detected (detection limit not provided) in 62.9%
of the 589 samples analyzed. Atrazine concentrations greater than
the MCL (3 ug/L) were reported in 28.0% (165/589) of the samples
analyzed. Arithmetic mean atrazine concentrations ranged from 0.72
ug/L at Omaha NE to 3.22 ug/L at Boonville MO. Boonville was the
only sampling location where the arithmetic mean exceeded the MCL
(3 ug/L), but 4 other sampling locations had arithmetic means
greater than 2 ug/L. Maximum observed atrazine concentrations
ranged from 6.71 ug/L at Chesterfield MO to 11.1 ug/L at Kansas
City MO. None exceeded 4 times the MCL (12 ug/L).

Percent detections, percent with concentrations greater than
the MCL, and arithmetic mean atrazine concentrations were
substantially less for the upper most sampling locations (Sioux
City IA and Omaha NE) than for the other sampling locations.
However, maximum observed atrazine concentrations at Sioux City and
Omaha were either comparable to or over 70% of those at the other
5 sampling locations.
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7.6.2 g8imazine

Simazine was detected (detection limit not prov1ded) in only
2 of the 589 samples analyzed. Both detections were in samples
collected from the Kansas City location. The maximum simazine
concentration reported (0.48 ug/L) is well below the MCL (1 ug/L).

7.7) Comments:

(1) Average streamflow in the Missouri River was described as near
average in May (96% of 1967-1987 average), below average in June
(73% of 1967-1987 average), and well below average in July (54% of
the 1967-1987 average).

(2) The study author points out that the concentration versus time
plots become more complicated from upstream to downstream because
of the increasing number of tributaries contributing to the load.
At the upper sampling sites (Sioux City and Omaha), atrazine peaks
are sharper but fewer (Figures 7.2 and 7.3) than at the 1lower
sampling sites where due to averaging of loadings from increasing
numbers of tributaries, peaks are generally broader and lower, but
more frequent (Figures 7.4 through 7.8).

(3) The study author estimated total atrazine passing St. Louls in
the Missouri River from May through July 1991 to be 1.1 X 10° 1bs.
The Upper Missouri Basin was estimated to contribute approximately
33% of the flow, but only 8% of the atrazine loading. The Nebraska
Platte and 'Western Iowa" drainage areas were estimated to
contribute only 26% of the flow, but 50% of the atrazine load. The
Grand-Chariton Basin was estimated to contribute only 18% of the
flow, but 40% of the atrazine loading.

(4) Cyana21ne may have been a better candidate for analysis than
simazine since several other studies conducted in the mid-western
corn belt have shown cyanazine to generally be much more prevalent
and at much higher concentrations than simazine. However, the MCL
for simazine (1 ug/L) is substantlally lower than the lifetime
drinking water HA for cyanazine of 10 ug/L (cyanazine does not have
a MCL yet, but the Office of Drinking Water frequently ends up
setting the MCL equal to the lifetime drinking water Ha).

2Y

-~

~



Gascahade v '

Council Bluffs Waterworks

Missouri American

City of Atchison Water D pt.
Leavenworth Water De

St. Louis County Water(CCP} |

St. Louis County Water{NCP)

River Gaging MRPWSA
Mile Station Rivers Member City
Gavins Point

Vermiillion
734 Big Sioux
731 Floyd
723.3} Sioux City ) ' _

, Sioux City Utilities Dept. Sioux City, 1A

669 - Little Sioux '
664 Soldier
€51 s Boyer _ :
626 i Omaha Metropolitan Utilities Omaha, NE

‘Cbuncil Biuffs, 1A

-} .St. Joseph, MO

" Atchison, KS
Leavenworth, KS

ShiWﬁod/Mission, KS

Kansas City, KS
Kansas City, MO

xington, MO
igginsville, MO

_St. Louis, MO
St. Louis County, MO
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Atrazine

May —June 19| t
HERBlClDE CONCENTRATION SUMMARY

A Sample Averageof | =

geaﬁon' Days . Occmrences J'Days>3 uqll Samples L Max
sX 84 37 5 0.73 8.36
oM 86 38 6| 0.72 7.89
SJ 89 71 29 2.32 10.65
KC 89 56 30 2.15 11.10
X 74 72 25 2.36 8.20
‘BN 83 83 40 3.2 . 7.44
SL 84 o 30 2.61 6.71

Days > 2 ug/

- 8SX 84 2 0 0.03 1.64
OM 86 6 0 0.07 1.21
SJ 89 21 1 0.29 2.94
KC 89 22 4 0.47 14.91
X 74 16 1 0.20 2.26
BN 83 19 0 0.21 1.49
SL 84 12 0 1.22

8X 84 0 0 0 0
OM 86 () 0 ] (]
SJ 89 2 0 0.01 0.48
KC 89 () 0 0 0
LX 74 o 0 0 0
BN 83 0 0 0 0
8L 84 0 0 0 0
Page 13



b

(QuW) Si9aurbug jo ma.uo.u Auxy -g *n ayy Eo_uu poidepy 2
\ ») ,.L (dAL) S3ALIS ONI'IdWVS
+* NOINIONS V
1), i 3 . /
"’ e : SYSNVI
). SN onm
\l&.. V! -.‘nh‘. [

430 mNAIne)e Lo

. mv. 50 O\K R

. )
A d e .!0\.,\ .--8-! \
ki[RI
1 A .mP ?
RIRIN A RERY 7
3AYNOOSYo e . .

A\
siive Wi, [offveomam
~39¥S0 ﬁﬂ‘ *l

NOLINVHD anvyo

‘?-. L )

=

%
SVSNVY \. ? I\ %

| S

|
3 0d, o ’
VMOI N¥3LSam /] re O Qe
\ \ ~9 .-25- w
ALLVId ViSVHaan I _ : 404
}f | .myaw
RIGAY
. THNOSSIN ¥3ddn o %.uia

SNOIDa¥ Xyvinarug //T_........v

— Vil OV

NISV] ¢

CLIAIY \
IRANOPSI

VLo v .://m::

e o

I 8nBp4



Z omnbiy

ejeq JuissiIN_ © HO'THOV1TV  + INIZVHLY —

¢

16-11-42 16-197-0l  16-Un(-9C  16-Urf-Tl 16-AeN-62  16-4eN-G1  16-A%N-10
h —- -----—--.—------.—--- --—---- --—-- i id bl
1301 NN NI RN Alll | Lit O

o o o (o 07 o)
nwy] Jupsoday \uc_nn..?\
//\(\/ . : L, .

B S 4

T
[f=)
/Bn

Page 14

|
1661 A1) xnoig

S[9A9T 9pIdIqIaY

A5/

T ———————— e oo



€ oDy

ejeq uissiyy o HOTMHOVIV + ANIZVHLY ——

16-Ir-re 16-1"1-0l ~ 16-Unf-9Z  |G-un(-g| 16-A2N-6C  16-Ae-G] 16-4eN-10

-L!-rnﬁn.------—.-—---nb-—----.--.-—----—-.--—--.-.-.--—-----.- c
»

- ry e i nuwy Bupsoday o*._._ne.:/\
\ L
_ - C
-
- F
- g o
- 9 enm. MJ
| .
- 8
— 6
~ - — Ol
~- I
e |
1661 eyewQp

S|9Aa7 apiquay

2572



¥ einby
ejeq FuissIy o HOTHOVIV  + ANIZVULY ——

16-1°(-bC 16-1°(-01~  16-Unf-92  16-Yn[-Z1 16-4AeN-6C 16-A°N-SlI  16-AeN-10

vr.r.L.—LLLL..._ e c s
ay " \ - /\/ " nwy Supsoday aujzesyy
K 4y
- 2
- €
~ b
(] o
o
9 % s
— L
- 8
~ Ol
—

|
1661 ydasor 15 _

Sj9A9T] apIoIqIal




G oy

e uissi - © HOTHOVIV 4+ ANIZVYLY ——

I6-1"r-+<C 16-1n1-01 16-Un(-92  16-Yn(-Tl 16-A8N-6C 16-48N-SI  16-4¢N-10

Y FEEEEEEEEEEEE@EI 0

nwi w::..c&o% auseayy

/ ;/ AT

.,m .7.
-9 € g
- [+ I
— L
| .
—- 6
| L o
—~
<l

1661 AnD sesue)y)
S|9A9T] 9PIdIqIdH

254



9 unbiy
eje(| SuissiN ¢ © MOTMHOVIV + ANIZVYHLY ——

16-1°1-+2 16-1"-01  16-Unf-9C  16-Ynf-21  16-A8N-6Z 16-A®WN-GI  16-A2N-10

.-...NKWWW.LLLL.TE%.L.EL:F. .@.LLL.._LLLLLLLL,.LL ' - 0 ,

nwy Sunsoday TENP..(

RN

S .

e ?

. -9 = e

I T
- 8
- 6
b s — Ol
-
cl

1661 uojduixa-y
S|9A97 SpIdIqUISH

255

—

Te e m . am——
Al e e




L b4

eje(q Suissip o HOTHOVIV +

ANIZVULY -

IG-IM-+T  16-IP-01 . 16-UP[-9C  16-Un(-T1  16-ABN-6C  16-4®N-S1 16 AeN-10

' rrr_Nwtqrr..-EumerrErF.%_*rrEertrr_.rC.

- 0

A

f,,?<

L
~ <

— €

— Ol

——

1661 3Avocog
S|9AS SPIIQISH

cl

H

nwi] Supsoday e,\mnu.:.(

Page 19

$X74



8 andyy

ejeq BuissiIy o HOTHOVIV + ANIZVYULY - —

16-I1-42 16-I7-01«  16-U(-9C  16-Ynf-T1 16-AeN-6Z 16-AeN-SI  16-LeN-10

—L------'—-------—---.-»--—----—r-.»—---A—V-b-n-—------— c K
¥ nwy Sunsoday ”_ENP:(
WS | e
— C
- €
- ¥
g P
Iwm M_u‘.
n
- L
— 8
- 6
- — Ol
~ N
cl

1661 sino] IS
S|9A9T 9pIoIqIal




8. STUDY 8: Moyer L and Cross J. 1990. Pesticide monitoring:
Illinois EPA's summary of results. 1985-1989.

8.1) Sampling Locations:

Samples for pesticide analyses were collected from a 30
station subnetwork of the 208 station Illinois Ambient Water
Quality Monitoring Network (Table 8.1 and Figure 8.1 from Table 2
and Figure 2 of the study report). Twenty-six of the 30 stations
selected for pesticide monitoring drain predominantly agricultural
watersheds and have historically reported high suspended sediment
loads (both together indicate high potential for pesticide runoff).,

Four of the 30 stations drain pPredominantly non-agricultural
watersheds and were selected to serve as controls. The 4 control
stations were in the Des Plaines River, the upper Illinois River,
the Big Muddy River, and Lusk Creek.

8.2 SQggLing Times:

Samples were collected at each of the 30 stations twice in the
spring, twice in the summer, once in the fall, and once in the
winter from October 1985 to October 1988. A total of 580 samples
were collected under that schedule.

additional sites. A total of 25 additional samples at another
Macoupin Creek site and 15 additional samples at a Spring Creek
site were collected from May 1 through May 20, 1989.

8.3) Sampling Methodology:

Depth integrated samplers were used to collect samples at one
to ten equal increments across the stream depending upon the stream
width (one for streams < 10 feet wide, 3 for streams 10 to 30 feet
wide, one per every 10 feet for streams 30 to 100 feet wide, and 10
equal increments for streams > 100 feet wide). Samples collected at
different points across a stream were composited in a one-gallon
amber glass container.

8.4) Pesticide Belection:

The collected samples were analyzed for 7 herbicides
(including the triazines atrazine and cyanazine), 7 insecticides,
and one fungicide. The 15 pesticides were selected for monitoring
based upon their estimated quantity of use in Illinois and their
estimated runoff potential. Physical chemical characteristics,
persistence, estimated runoff potential, and estimated leaching
potential for the 15 pesticides are listed in Table 8.2 (from Table

3 of the study report).

8.1
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8.5) Analytical Methodology:

Pesticides were extracted from the aqueous samples with
hexane/methylene chloride. Extracts were dried with sodium sulfate
and concentrated by evaporation prior to analysis by GC with a
flame photometric detector.

8.6) QA/QC Methodoloqgy:

No information was provided on QA/QC methodologies.
8.7) Results: -

The results of the pesticide analyses of samples collected
October 1985 through October 1988 from the 30 sampling locations
are presented in ‘Surface Water Appendix Tables 8.1 through 8.30
(from tables in Appendix B of the study report). The results of the
pesticide analyses of samples collected May 1 through May 20 from
Macoupin Creek and Spring Creek are presented in Surface Water
Appendix Tables 8.31 and 8.32 (from tables in Appendix C of the
study report). Pesticide concentrations and river discharge
versus time for the 2 sites intensely sampled from May 1 through
May 20, 1989 (Macoupin Creek and Spring Creek) are presented in
Figures 8.2 and 8.3 (from Figures 40 and 41 from the study report).

Under Phase II of the Drinking Water Regulations, water supply
systems will be required to collect a minimum of 4 finished water
samples a year, one per quarter. A water supply system will be
considered out of compliance if the annual mean concentration of a
regulated pesticide in the 4 quartely samples exceeds the MCL for
the pesticide. If the pesticide concentration exceeds 4 times the
MCL in any individual sample, the annual mean will obviously exceed
the MCL if only the minimum number of samples is collected (4 per
year; 1 per quarter). :

Concentrations of pesticides were compared to 4 times their
MCL (or 4 times their lifetime drinking water HA if a MCL was not
available). Annual (or the longest available if less than annual)
arithmetic mean concentrations of pesticides were compared to their
MCLs (or their 1lifetime drinking water HA if a MCL was not
available). :

Spreadsheets 8.1 through 8.30 contain the following
information on atrazine and «cyanazine at each 1location:
concentrations, maximum observed concentrations, overall and annual
arithmetic mean concentrations, and concentration distributions.
Atrazine concentrations exceeding the MCL (3 ug/L), cyanazine
concentrations exceeding the lifetime drinking water HA (10 ug/L),
ratios exceeding 1 of atrazine concentrations to 4-times the MCL
(12 ug/L), ratios exceeding 1 of cyanazine concentrations to 4
times the drinking water HA (40 ug/L), ratios exceeding 1 of annual
(or the longest available if less than annual) arithmetic mean



atrazine concentrations to the MCL (3 ug/L), and ratios exceeding
0.5 of April-August arithmetic mean cyanazz.ne to the lifetime
drinking water HA (10 ug/L) are shaded in the spreadsheets.

The maximum observed concentrations, overall arithmetic mean
concentrations, and concentration distributions of atrazine and
cyanazine are summarized for the 30 sampling locations in Tables
8.3 and 8.4. The concentration distribution of atrazine was
computed with respect to its detection limit (0.1 ug/L), 1 ug/L,
its MCL (3 ug/L), and 4 times its MCL (12 ug/L). The concentration
distribution of cyanazine was computed with respect., to its
detection limit (0.1 ug/L), 1 ug/L, its lifetime drinking water HA
(10 ug/L), and 4 times its lifetime drinking water HA (40 ug/L).

8.7.1 Atrazine:

Atrazine was detected (detection limit 0.1 ug/L) in 66.7% of
the 575 samples analyzed, but 75.2% of the 441 detects were less
than 1 ug/L. Atrazine concentrations exceeded the MCL (3 ug/L) in
7.3% (42/575) of the samples over 17 locations and 4 times the MCL
(12 ug/L) in 1.4% (8/575) of the samples over 6 locations. The
overall atrazine concentration distribution for samples collected
from the 30 sampling locations was as follows:

C £ 0.1 ug/L (23.3%; 134/575)

0.1 ug/L < € < 1.0 ug/L (57.7%; 332/575)

1 ug/L < C< 3 ug/L (11.7%; 67/575)

3 ug/L < C £ 12 ug/L (5.9%; 34/575 over 17 locations)
C > 12 ug/L (1.4%; 8/575 over 6 locations)

Atrazine concentrations exceeding four times the MCL (12 ug/L)
were 13.0 ug/L on 6/18/87 in the Little Wabash River, 16.0 ug/L on
6/26/86 in the Spoon River (2 miles W of Wyoming IL), 39.0 ug/L on
5/11/88 and 14.0 ug/L on 6/16/88 in Bay Creek, 19.0 ug/L on 5/12/88
in Bear Creek, 24.0 ug/L on 5/19/87 in the Plum River, and 13.0
ug/L on 5/21/86 and 18.0 ug/L on 5/6/87 in Silver Creek.

Annual (or the 1longest available if 1less than annual)
arithmetic mean atrazine concentrations exceeding the MCL (3 ug/L)
were 5.22 ug/L (1/87-11/87) in the Little Wabash River NE of
Louisville IL, 9.33 ug/L (1/88-10/88) in Bay Creek at Nebo IL, 4.40
ug/L (1/88-9/88) in Bear Creek 2.2 miles NE of Marcelline IL, 4.24
ug/L (1/87- 10/87) in Plum River at E. Savanna IL, and 4. 26 ug/L
(1/87-10/87) in Silver Creek 2.2 miles SE of Freeburg IL. Mean
atrazine concentrations over the entire October 1985 to October
1988 sampllng period for each of the 30 sampling locations are
presented in Figure 8.4 (from Figure 10 of the study report)
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8.7.2 Cyanazine

Cyanazine was detected (detection limit 0.1 ug/L) in 37.7% of
the 575 samples analyzed, but 76.0% of the 217 detects were less
than 1 ug/L. Five cyanazine concentrations over 5 locations
exceeded the lifetime drinking water HA (10 ug/L). No cyanazine
concentrations exceeded 4 times the lifetime drinking water HA (40
ug/L) . The overall cyanazine concentration distribution for samples
collected from the 6 sampling locations was as follows:

C < 0.1 ug/L (62.3%; 358/575))

0.1 ug/L < C £ 1.0 ug/L (28.7%; 165/575) “
1 ug/L < C < 10 ug/L (8.2%; 47/575)

10 ug/L < C < 40 ug/L (0.9%; 5/575))

C > 40 ug/L (0.0%; 0/575)

Cyanazine concentrations exceeding the lifetime drinking water
HA (10 ug/L) were 11.0 ug/L on 4/16/87 in the Embarass River, 17.0
ug/L on 4/16/87 in the Little Wabash River, 38.0 ug/L on 5/11/88 in
Bay Creek, 31.0 ug/L on 5/12/88 in Bear Creek, and 28.0 ug/L on
5/19/87 in the Plum River.

None of the annual (or longest available less than annual)
arithmetic mean cyanazine concentrations were greater than the
lifetime drinking water HA (10 ug/L). The highest arithmetic mean
cyanazine concentrations were 3.51 ug/L (1/87-11/87) in the Little
Wabash River, 7.85 ug/L (1/88-10/88) in Bay Creek, 6.04 ug/L (1/88-
9/88) in Bear Creek, and 4.71 ug/L (1/87-10/87) in the Plum River.
Mean cyanazine concentratlons over the entire October 1985 to
October 1988 sampllng period for each of the 30 sampling locations
are presented in Figure 8.5 (from Figure 11 of the study report).

8.8) Comments:

(1) Illinois wide Spring (March-May) arithmetic mean atrazine and
cyanazine concentrations were greater than the summer (June-August)
means which were much greater than the fall (September-November)
and winter (December~February) means for 1986-1988 (Figure 8.6 from
Figure 3 of the study report).

(2) Upstream drainage areas for the 30 stations sampled ranged from
42.9 sg. miles to 5150 sg. miles. The 6 highest spring/summer
arithmetic mean atrazine concentrations were for stations with
upstream drainage areas less than 750 sq. miles (Table 8.5 and
Figure 8.7 from Table 16 and Figure 5 of the study report).

(3) The analyses of samples collected from May 1 through May 20 at
Macoupin and Spring Creeks yielded somewhat surprising results
(Figure 8.2 and 8.3). As expected, peak atrazine “Toncentrations
occurred either in conjunction with peak discharges (Spring Creek)
or slightly after peak discharge (Macoupin Creek). However, at both
locations, a second atrazine peak much greater than the first peak

8.4
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occurred well after the peak discharge. The study authors
postulated that the first atrazine peaks occurring in conjunction
with or slightly after peak discharge are primarily due to runoff,
while the second atrazine peaks occurring well after peak discharge
may be due primarily to tile drainage and/or groundwater discharge.
They suggest that at these creeks, the atrazine concentrations
associated with runoff are lower than those associated with tile
drainage and/or groundwater discharge because of dilution.
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Table 8.( Pesticide Subnetwork Stations

IEPA
STATION STREAM VERBAL

CODE NAME DESCRIPTION
AK 02° Lusk Creek Co. Rd. Br., 2.8 mi. SE of Eddyville
ATG 03 M. Fork Saline River Co. Rd. Br., 2.7 mi. SE of Harrisburg
BE 07 Embarras River Co. Rd. Br. at N edge of St. Marie
BPJ 07 Salt Fork Vermilion River Co. Rd. Br., 2.5 mi. N. of St. Joseph
C 19 Little Wabash River Co. Rd. Br., NE edge of Louisville
D 23 Wlinois River Marseilles downstream from Nabisco Bid.
DA 06 Macoupin Creek Rt. 267 Br., 3.5 mi. NW of Kane
DG 01 LaMoine River U.S. Rt. 24 Br. at Ripley
DG 04 LaMoine River Rt. 61 Br. at Coimar
DJ 06 n River Rt. 17 Br., 2 mi. W of Wyoming
DJ 08 River Rt. 95, 0.4 mi. NE of Seville
DK 13 ackinaw River 4 mi. SE of Deer Creek at CO. Rd. Br.
DQ 03 Big Bureau Creek Rt. 6 Br. near Princeton
DS 07 Vermilion River Co. Rd. Br., 3 mi. NE of Leonore
E 26 . Sangamon River- Rt. 97 Br. near Oakford
E 28 Sangamon River Co. Rd.igr. (Allerton Park) 4.5 mi. SW of
El 02 Salt Creek Rt. 29 Br., 4 mi. N of Greenview
F 01 Kankakee River I-55 Br., 3 mi. NW of Wilmington
G 15° Des Plaines River Irving Park Rd. Br. at Schiller Park
KCA 01 Bay Creek Twp. Road Br. at W edge of Nebo
Ki 02 Bear Creek Co. Rd. Br., 2.2 mi. NE of Marceliine
LD 02 Henderson River Rt. 94 Br., 1 mi. S of Bald Biutf
LF O1 Edwards River Rt. 17 Br., 2 mi. NE of New Boston
MJ 01 Plum River U.S. 62 Br. at E edge of Savanna
MN 03 le River U.S. 20 Br., 2 mi. W of Elizabeth
N 11 Big Muddy River Rt. 149 Br., 0.7 mi. W of Plumfield
O 08 Kaskaskia River U.S. Rt. 51 Br. at SE edge of Vandalia
0D 07 Siiver Creek Rt. 460 Br., 2.2 mi. SE of Freeburg
PB 04 Green River Rt. 82 Br., N.of Geneseo
PH 16 Elkhorn Creek 2 mi. NW of Penrose Co. Rd. Br.
* = "Control"

2. Pesticide Selection
The candidate list of pesticides initially considered for the pesticide subnetwork

included a total of 58 herbicides and insecticides (see Appendix A). Criteria utilized in

selecting pesticides to be monitoring included:

quantities used statewide
potential for offsite movement

12
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. persistence of the pesticide
. solubility of the pesticide
. analytical procedures

Ur;:ana were utilized to select those herbicides and insecticides used in highest quantities
on a statewide basis (Pike, 1985). A pesticides potential for surface runoff and leaching
potential are documented by Wauchope (1987).

Ultimately 15 pesticides were selected for incorporation into the pesticide
subnetwork. These 15 Pesticides included 7 herbicides, 7 insecticides and one fungicide.
Table 3 provides a list of the pesticides selected as well as their potential for offsite
movement and other chemical properties used as selection criteria.

Table Q,Z_Characteristics of the Herbicides angd Organophosphate Insecticides Monitored in

the Pesticide Monitoring Subnetwork

Sot 1l Potentfal for Offsite Movementd
Sorption
Koe Solubilty?  Halfoyifed Runof? Leaching
%ﬂ) Potentiz] Potential
Atrazine Atrazine ' Herbicide 100 33 60 Medium Large
8ladex Cyanazine Herbicide 190 ’ 170 18 Medium Medium
Duat Metolachior Herbicide - 200 530 . 20 Medium - Medium
Lasso Alachior Herbicide 170 260 . 15 Medium Medium
Sencore/Lexone  Metribuzin Herbdicide 4 1220 30 Medium Large
“Sutan 4 ‘Butylate Herbicide 126 4 12 Nedium  ~ Mediua
Treflan Trifluralin Herbicide 7000 0.3 60 Large Small
Counter Terbufas Insecticide 3000 H S Nedtum : Small
Dursban/Lorsban Chloropyrifos Insecticide 6070 2 3 Large Small
Dyfonate Fonofos Insecticide 532 13 45 Large Medium
Malathion Malathion Insecticide 1800 145 R Small Small
Penncap-M - Methyl Parathion Insecticide 5100 60 H Medium Small
Spectracide Diazinon Insecticide 500 40 40 Medium Mediun
Thimet Phorate Insecticide 2000 22 %0 Large Small
Captan Captan Fungicide 196 H 1-12 ot Avatlable Mot Avatlable

1The tendency of pesticides to be strongly attached to soil particie surfaces.
The solubility of the pesticide in water at rooca temperature.

IThe time

45ource:

required for pesticides in sotls to be degraded so that their concentration decreases by one-half.
USDA Soi! Conservation Service Standarq$ and Spectfications Technical Guide Secttons IV and IA.

13
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Table 3‘3) Atrazine maximms, arithmetic means, and concentration distributions for surface water
samples collected 10/85-10/88 from 30 locations in Illinois. The concentration distributions of
astrazine were computed with respect to its detection timit (0.05 ug/L), 1 ug/L, its MCL (3 ug/L),

end 4 times its MCL (12 ug/L). Date from Moyer and Cross (1990; Illinois EPA).

"Atrazine  Atrazine JAtrazine
Maximum Ar. Mean jConcentration Distribution

Location (ug/L) (ug/L) €<0.05 0.05<C< 1<C<3 3<C<12 c>12
Lusk Creek 150 0.17 % % 1 0

Middle F. Saline R. 8.90 1.63 2 11 3 3 0
Embarass River 7.30 1.35 1 10 5 2 0
Salt F. Vermillion R. 4.80 0.74 6 10 2 2 0
Little Wabash River 13.00 2.82 1 10 3 [A 1
Itlinois R. (Marbour) 5.30 0.77 5 8 3 1 0
Maucopin Creek 12.00 1.35 4 12 2 3 0
Lamoine R. (Ripley) 5.50 0.82 [ 13 0 2 0
Lamoine R. (Colmer) 4.30 0.60 3 14 2 1 0
Spoon R. (Wyoming) 16.00 1.00 8 12 0 0 1
Spoon R. (Seville) 3.90 0.60 3 14 1 1 0
Mackinew River 1.80 0.32 5 13 1 0 0
_Big Bureau Creek 2.00 0.55 3 13 4 0 0
Vermillion River 2.40 0.66 3 11 4 0 0
Sangamon R. (Oakfor) 2.80 0.48 2 11 1 0 0
Sangamon R. (Montic) 3.80 0.46 7 12 1 1 0
Salt Creek 2.20 0.35 8 11 1 0 0
Kankakee River 4.70 0.60 5 11 1 1 0
Des Plaines River 2.30 0.55 6 8 4 0 0
Bay Creek 39.00 4.16 2 9 3 4 2
Bear Creek 19.00 2.62 5 [ 5 3 1
Henderson Creek 3.50 0.59 4 13 3 1 0
Edwards River 5.30 0.66 4 14 1 1 0
plum River 24.00 1.83 & 12 1 1 1
Apple River 1.90 0.30 8 10 1 0 0
Big Muddy River 2.30 0.78 4 11 4 0 0
Kaskaskia River 2.00 0.72 1 13 5 0 0
Silver Creek 18.00 2.54 2 12 0 3 2
Green River 2.50 0.47 5 11 3 0 0
Elkhorn Creek 1.40 0.37 3 13 2 0 0
Total Atrazine 134 332 67 34 8

(23.3%) (57.7%) (11.7%)

(5.9%

(1.

rs

%)

575

NES



Table 8.!9 Cysnazine meximums, arithmetic means, and concentration distributions for surface water

samples collected 10/85-10/88 from 30 locations in Illinois. The concentration distributions of
cyanazine were computed with respect to its detection limit (0.05 ug/L), 1 ug/L, its lifetime drinkin
water HA (10 ug/L), and 4 times its lifetime drinking water HA (40 ug/L). Data are from Moyer and

Cross (1990; Itlinois

EPA).

Cyanazine Cyanazine

Cysnazine

Maximum Ar. Mesn |Concentration Distribution
Location (ug/L) (ug/L) €<0.05 0.05<C<) 1<C<10 10<C<40 C>40
Lusk Creek 0.05 0.05 | 0 0 0 0
Middle F. Saline R. 1.80 0.29 12 5 2 0 0
Embarass River - 11.00 0.75 1 6 0 1 0
salt F. vermillion R. 4.10 0.60 10 7 3 0 0
Little Wabash River 17.00 1.95 5 8 5 1 0
1tlinois R. (Harbour) 3.60 0.52 10 4 3 0 0
Maucopin Creek 2.60 0.26 10 10 1 0 0
Lamoine R. (Ripley) 5.10 0.60 8 10 3 0 0
Lamoine R. (Colmer) 4.10 0.50 7 10 3 0 0
Spoon R. (Wyoming) 0.26 0.08 15 [ 0 0 0
Spoon R. (Seville) 2.50 0.25 12 [ 1 0 0
Mackinaw River 1.50 0.4 14 4 1 0 0
Big Bureau Creek 1.00 0.13 15 5 0 0 0
Vermillion River 2.30 0.59 10 5 3 0 0
Sangamon R. (Oekfor) 1.70 0.18 12 1 1 0 0
Sangamon R. (Montic) 0.45 0.12 13 8 0 0 0
Salt Creek 5.00 0.30 17 2 1 0 0
Kankakee River 2.20 0.24 12 5 1 0 0
Des Plaines River 1.30 0.14 13 4 1 0 0
Bay Creek 38.00 3.28 6 7 -] 1 0
Bear Creek 31.00 2.32 8 8 3 1 0
Henderson Creek 2.20 0.25 14 5 2 0 0
Edwards River 2.20 0.20 12 7 1 0 0
Plum River 28.00 1.62 14 3 1 1 0
Apple River 0.30 0.07 17 2 0 0 0
Big Muddy River 0.22 0.11 13 é 0 0 0
Kaskaskia River 0.55 0.10 10 9 0 0 0
Silver Creek 3.50 0.54 13 3 3 0 [1]
Green River 1.10 0.16 12 é 1 0 0
gElkhorn Creek 1.20 0.14 e 3 1 0 0
Total Cyanazine 358 165 47 5 0
(62.3%) (28.7%) (8.2%) (0.9%) (0.0%)

575
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However, in order to better assess geographic variability, herbicide concentrations

were further examined by drainage area. The drainage area represented by the 30

pgsticida subnetwork stations range from 42.9 square miles for AK02 to 5,150 square
miles for FO1 (drainage areas represented by upstream stations are subtracted).
Herbicide means during spring/summer seasons (covering the majority of the growing
season) for all 3 years of available data were determined for each station (Table 16).
Ranges of these means are presented by drainage area in figures 4 to 8.

Basin
Ohio
Kabash

Illinois

Sangamon

Kankakee
Des Plaines
Miss. N. Central

Miss. North

8tg Muddy
Kaskaskia

Rock

9.
Table 1.

Station
Lode

AKO2
ATGO3
BEO7
BPJO7
c19
*023
DAOS
'mo“
0Go4
DJO6
*0Jos
DK13
0Q03
DS07
*£2§
28
EI02
FOI
GIS
KCAQ!
K102
LD02
LFO1
MJO1
MNO3
N1}
008
0007
P804
PH1G

Spring/Summer Mean Herbicide Concentrations (ug/1)
by Station -

Orainag
Mzmmﬂmmmmwmmmm

42.9 .02 .25 .05 1 .05
233 .96 2.52 .46 .49 .10
1516 .22 1.77 1.10 .36 .07
134 .34 1.00 .92 7 .06
745 .44 4.19 3.03 1.37 .09
2665 .49 1.17 .86 .46 .09
868 .30 -1.99 .41 .88 -09
638 .46 1.22 .91 .40 .09
655 .16 .86 .74 .24 .06
197 .06 1.56 10 3 .08
1439 .08 .88 .35 .44 .05
776 -39 .42 21 .28 .05
196 .18 .72 17 . .80 .08
1251 .68 .95 .86 .82 12
4520 .08 .68 .25 .28 .08
573 1 .36 .14 .39 .07
1804 .31 .47 .47 .87 .08
S150 .38 .89 .35 .83 : .10
444 .1 .78 290 .23 .09
161 1.95 6.64 5.41 2.36 .10
349 .50 3.85 3.81 .63 .18
432 .14 .83 .37 .31 .07
445 .50 .91 .28 .29 .10
273 .68 2.79 2.76 1.04 .05
207 -1 .44 .08 .19 .05
794 .06 .92 .12 .15 05
1940 .08 .75 .08 .42 .06
464 1.03 3.86 .83 2.52 .44
1003 .26 .68 .22 .44 .05
146 .10 .56 .20 TS .05

*drainage areas raoresented by upstream stations are subtracted

31
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Figure 8l Ambient Water Quality Monitoring Network Map

with Pesticide Subnetwork
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Figure 3 Statewide Seasonal Means
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8.7
Figure 5. Comparison of Spring/Summer Atrazine Means by Drainage Area

0.005 - 0.5 ug/
>0.05 - 1.0 ug/t
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»3.0 ug/
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Spreadsheet 8.1) Lusk Creek (3 miles SE Eddyville, IL)

10/85-10/88] Atrazine
Maximum Ar. Mean |Concentration Distribution .
(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 €>12
1.50 0.17 14 4 1 0 0
10/85-10/88| Cyanazine
Maximum Ar. Mean |Concentration Distribution
(ug/L) (ug/L) €<0.05 0.05<C<1 1<€<10 10<C<40 C>40
0.05 0.05 19 0 0 0 0
Atrazine Cyanszine
Atrazine Cyanazine |Concn./ Conen./
Conen. Concn. |4 X MCL & X Life HA
Sample Date] (ug/L) (ug/L) 1412 ug/t) (40 ug/L)
10/264/85 0.05 0.05 0.00 0.00
1/15/86 0.05 0.05 0.00 0.00
4/1/86 0.05 0.05 0.00 0.00
5/29/86 1.50 0.05 0.13 0.00
6/12/86 0.11 0.05 0.01 0.00
8/13/86 0.17 0.05 0.01 0.00
10/16/86 0.05 0.05 0.00 0.00
1/27/87 0.09 0.05 0.01 0.00
4/2/87 0.05 0.05 0.00 0.00
5/5/87 0.05 0.05 0.00 0.00
6/10/87 0.61 0.05 0.05 0.00
7/16/87 0.05 0.05 0.00 0.00
11/3/87 0.05 0.05 0.00 0.00
1/26/88 0.05 0.05 0.00 0.00
4711788 0.05 0.05 0.00 0.00
5/31/88 0.05 0.05 0.00 0.00
6/29/88 0.05 0.05 0.00 0.00
9/6/88 0.05 0.05 0.00 0.00
10/19/88 0.05 0.05 0.00 0.00
Atrazine Cyanazine | Atrazine Cyanazine
Arithmetic Arithmetic Mean/ Mean/
Sampling Mean Mean MCL Life HA
Interval (ug/L) (ug/L) (3 ug/L) (10 ug/L)
10/85-10/86 0.28 0.05 0.09 0.01 .
1/87-11/87 0.15 0.05 0.05 0.01
1/88-10/88 0.05 0.05 0.01

0.02
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Spreadsheet 8.2) Middie Fork Saline River (3 miles SE Harrisburg, IL)

10/85- 10/88’ Atrazine

Maximum Ar. Mean [Concentration Distribution )
(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 C>12
8.90 1.63 | 2 11 3 3 0
10/85-10/88’ Cyanazine
Max imum Ar. Mean Concentration Distribution
(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<10 10<C<40 C>40
1.80 ) 0.29 | 12 5 2 0 0
Atrazine Cysnazine .
Conen./ Conen./
4 X MCL 4 X Life HA
(12 wg/Ly (40 ug/L)
0.00 0.00
0! 0.00 0.00
4/1/86 0.05 0.01 0.00
5712/86 1.80 0.74 0.05
6/9/86 0.05 0.38 0.00
8/13/86 0.05 0.07 0.00
10/16/86 0.05 0.06 0.00
1727/87 0.08 0.02 0.00
4/72/87 1.00 0.14 0.03
5/5/87 0.09 0.14 0.00
6/10/87 1.80 0.62 0.05
7/14/87 0.09 0.14 0.00
10/28/87 0.05 0.06 0.00
1/726/88 0.06 0.04 0.00
4/11/88 0.05 0.02 0.00
5/31/88 0.05 0.03 0.00
6/29/88 0.05 0.01 0.00
9/6/88 0.58 0.05 0.05 0.00
10/19/88 0.30 0.05 0.03 0.00
Atrazine Cyanazine Atrazine Cyanazine
Arithmetic Apri thmetic Mean/ Mean/
Sampling Mean Mean MCL Life HA ~
Interval (ug/L) (ug/L) 3 w/L) 10 ug/L)
10/85-10/86 2.20 0.30 0.73 0.03
1/87-10/87 2.24 0.52 0.75 0.05
1/88-10/88 0.35 0.05 0.12 0.01
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Spreadsheet 8.3) Embarass River at St.Marie, 1iL

10/85-10/88] Atrazine
Maximum Ar. Mean |Concentration Distribution
(ug/L) Cug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 c>12
7.30 1.35 1 10 5 2 0
10/85-10/88| Cyanazine
Maximum Ar. Mean |Concentration Distribution
(ug/L) (ug/L) €<0.05 0.05<c<1 1<C<10 10<C<40 C>40
11.00 0.75 1 [ 0 1 0
Atrazine Cyanazine
Atrazine Cyanazine [Concn./ Concn./
Concn. Concn. |4 X MCL 4 X Life HA
Sample Datel (ug/L) Cug/L) {12 ug/l) (40 ug/L)
10/29/85 0.05 0.05 0.00 0.00
1/9/86 0.22 0.05 0.02 0.00
4/10/86 0.29 0.10 0.01
5728/86 0.50 0.44 0.01
6/25/86 0.05 0.12 0.00
7/23/86 0.24 0.07 0.01
10/28/86 0.05 0.11 0.00
1/22/87 0.05 0.11 0.00
4/16/87 0.61 0.28
5/27/87 0.36 0.06 0.01
7/14/87 2.20 0.39 0.18 0.01
8/26/87 0.32 0.05 0.03 0.00
10/14/87 0.34 0.05 0.03 0.00
1/5/88 .0.18 0.05 0.02 0.00
5/25/88 0.62 0.15 0.05 0.00
7/12/88 0.44 0.05 0.04 0.00
8/24/88 0.26 0.05 0.02 0.00
10/24/88 0.24 0.05 0.02 0.00
Atrazine Cyanazine | Atrazine Cyanazine
Arithmetic Arithmetic Mean/ Mean/
Sampl ing Mean Mean MCL Life HA
Interval (ug/L) (ug/L) (3 ug/L) (10 ug/L)
10/85-10/86) 1.48 0.18 0.49 0.02
1/87-10/87 2.04 1.98 0.68 0.20
1/88-10/88 0.35 0.07 0.12 0.01
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Spreadsheet 8.4) Salt F. Vermillion R. (north of St. Joseph)

10/85-9/88 | Atrazine
Maximm Ar. Mean |Concentration Distribution
(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 c>12
4.80 0.74 6 10 2 2 0
10/85-9/88 | Cyanazine
Maximum Ar. Mean |Concentration Distribution
(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<10 10<C<40 C>40
4.10 0.60 10 7 3 0 0
Atrazine Cyanazine .
Atrazine Cyanazine |Concn./ Concn./
Concn. Concn. & X MCL 4 X Life HA
Swwple Datel (ug/L)  (ug/L) [(12 ug/L) (40 ug/L)
10/17/85 0.05 0.05 0.00 0.00
1/29/86 0.05 0.05 0.00 0.00
3/26/86 0.05 0.01 0.00
5/1/86 4.10 0.28 0.10
6/18/86 - 0.05 0.02 0.00
7/16/86 0.06 0.03 0.00
10/8/86 0.22 0.04 0.0%
1/14/87 0.28 0.13 0.01
3/25/87 0.27 0.00 0.01
4&/29/87 0.16 0.01 0.00
6/3/87 3.60 0.40 0.09
7/21/87 0.05 0.05 0.00 0.00
9/10/87 0.48 0.05 0.04 0.00
10/27/87 0.05 0.30 0.00 0.01
1711788 0.15 0.05 0.01 0.00
3/28/88 0.05 0.05 0.00 0.00
5/16/88 0.28 0.15 0.02 0.00
6/27/88 0.06 0.05 0.01 0.00
8/15/88 2.70 2.40 0.23 0.06
9719788 0.08 0.05 0.01 0.00
Atrazine Cyanazine | Atrazine Cyanazine
Arithmetic Arithmetic Mean/ Mean/
Sampling Mean Mean MCL Life HA
interval (ug/L) (ug/L) (3 ugsLy (10 ug/L)
10/85-10/86 0.65 + 0.65 0.22 0.07
1/87-10/87 1.01 1.27 0.34 0.13
1/88-10/88 0.55 0.87 0.18 0.09
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Spreadsheet 8.5) Little Wabash R. (NE Louisville, IL)

10/785=10/88] Atrazine
Max imum Ar. Mean |Concentration Distribution
(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 €>12
13.00 2.82 1 10 3 4 1
10/85-10/88| Cysnazine
Maximum Ar. Mean |Concentration Distribution
(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<10 10<C<40 C>40
17.00 1.95 5 8 5 1 0
3
Atrazine Cyanazine
Atrazine Cyanazine [Concn./ Conen./
: Concn. Concn. |4 X MCL & X Life HA
Sample Dat (ug/L) (ug/L) (12 ug/L) (40 ug/L)
10/29/85 0.05 0.05 0.00 0.00
1/9/86 0.20 0.05 0.02 0.00
4/10/86 1.50 9.00 - 0.13 0.23
5/28/86 5 2.50 0.92 0.06
6/25/86 3.00 0.33 0.08
7/23/86 0.21 0.13 0.01
10/28/86 0.09 0.00
1722/87 0.07 0.00
4/16/87 0.76 0.43
5727/87 1.40 0 0.04
6/18/87 % 2.20 0.06
8/18/87 0.69 0.10 .06 0.00
11710787 0.53 0.30 0.04 0.01
2/3/88 0.30 0.05 0.03 0.00
4/14/88 0.49 0.06 0.04 0.00
5/12/88 0.24 0.19 0.02 0.00
6/16/88 0.98 0.59 0.08 0.01
8/16/88 0.59 0.06 0.05 0.00
10/13/88 0.17 0.05 0.01 0.00
Atrazine Cyanazine | Atrazine Cyanazine *
. Arithmetic Arithmetic Mean/ Mean/
Sampling Mean Mean MCL Life HA
interval (ug/L) (ug/L) (3 ug/L) (10 ug/L)
10/85-10/86 2.78 2.13 0.93 0.21
1/87-11/8 3.5 0.35
2/88-10/88 0.17 0.02
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Spreadsheet 8.6) Itlinois R. (Marseilles Harbour)

10/85-10/88] Atrazine

Maximum Ar. Mean |Concentration Distribution .
(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 c>12
5.30 0.77 5 8 3 1 0
10/85-10/88| Cyanazine
Maximm Ar. Mean |Concentration Distribution
(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<10 10<C<40 C>40
3.60 0.52 10 4 3 0 0
Atrazine Cyanazine
Atrazine Cysnazine |Concn./ Concn./
Concn. Concn. |4 X RCL 4 X Life HA
Semple Datel (ug/L) ug/L) (12 ug/L) (40 ug/L)
10/15/85 0.05 0.05 0.00 0.00
12/16/85 0.05 0.05 0.00 0.00
4/15/86 0.3 0.05 0.03 0.00
5720/86 0.88 0.13 0.02
6/3/86 3.60 0.44 0.09
7/30/86 0.62 0.05 0.05 0.00
10/8/86 0.98 0.05 0.08 0.00
176/87 0.05 0.05 0.00 0.00
4/14/87 1.40 1.60 0.12 0.04
6/12/87 1.40 0.52 0.12 0.01
11/5/87 0.05 0.05 0.00 0.00
1/14/88 0.05 0.05 0.00 0.00
4/5/88 0.14 0.06 0.01 0.00
5/4/88 0.71 1.70 0.06 0.04
7/5/88 0.10 0.06 0.01 0.00
8/9/88 0.18 0.05 0.02 0.00
10/10/88 0.25 0.05 0.02 0.00
Atrazine Cyanazine | Atrazine Cyanazine
Arithmetic Arithmetic Mean/ MNean/
Sampling Mean Mean MCL Life HA
Interval (ug/L) (ug/L) (3 ug/L) (10 ug/L)
10/85-10/86) 1.26 0.68 0.42 0.07
1/87-11/87 0.73 0.56 0.24 0.06
1/88-10/88 0.24 0.33 0.08 0.03
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Spreadsheet 8.7) Macoupi

n Creek (Rt. 267 3.5 miles NW Kane, IL)

11/85-10/88] Atrazine
Max imum Ar. Mean |[Concentration Distribution .
(ug/L) (ug/L) €<0.05 0.05<c<1 1<C<3 3<C<12 c>12
12.00 1.35 4 12 2 3 1]
11/85-10/88| Cyanazine
Max imum Ar. Mean |Concentration Distribution
Cug/L) (ug/L) €<0.05 0.05<C<1 1<C<10 10<C<40 C>40
2.60 0.26 10 10 1 0 0
-,
Atrazine Cyanazine
Atrazine Cyesnazine {Concn./ Conen./
Conen. Concn. |4 X MCL & X Life HA
Sanple Date] (ug/L) (ug/L)  1€12 ug/L) (40 ug/L)
1176/85 0.05 0.05 0.00 0.00
2/13/86 0.76 0.05 0.06 0.00
4/2/86 0.05 0.05 0.00 0.00
5715786 0.51 0.08 0.01
6/26/86 0.66 0.26 0.02
8/18/86 0 0.14 0.05 0.00
10/30/86 1.90 0.09 0.16 0.00
1/27/87 - 0.41 0.13 0.03 0.00
4/6/87 0 0.11 0.04 0.00
576/87 2.60 1.00 0.07
6/25/87 0.47 0.28 0.01
8/11/87 1.50 0.17 0.13 0.00
9/9/87 0.25 0.05 0.02 0.00
1179787 0.05 0.05 0.00 0.00
1/21/88 0.97 0.05 0.08 0.00
4/12/88 0.37 0.05 0.03 0.00
5/16/88 0.85 0.09 0.07 0.00
6/21/88 0.25 0.05 0.02 0.00
7/21/88 0.31 0.08 0.03 0.00
9/26/88 0.05 0.05 0.00 0.00
10/31/88 0.06 0.05 0.01 0.00
Atrazine Cyanazine | Atrazine Cyanazine
Arithmetic Arithmetic Mean/ Mean/
Sempling Mean Mean MCL Life HA
Interval Cug/L) Cug/L) (3 ug/L) (10 ug/L)
11/85-10/86] - 1.06 0.34 0.35 0.03
1/87-11/87 2.58 0.84 0.86 0.08
1/88-10/88 0.41 0.07 0.14 0.01
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Spresdsheet 8.8) Lamoine River (Rt. 24 Ripley, IL)

10/85-10/88] Atrazine

Maximum Ar. Mean [Concentration Distribution .
(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 C>12
5.50 0.82 6 13 0 2 0
10/85-10/88| Cyanazine
Max imum Ar. Mesn [Concentration Distribution
(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<10 10<C<40 C>40
5.10 0.60 . 8 10 3 0 0
Atrazine Cyanazine
Atrazine Cyanazine |Concn./ Concn./
Concn. Conen. & X MCL 4 X Life HA
Saxple Date] (ug/L) (ug/L) 1¢12 ug/L) (40 ug/L)
10/21/85 0.05 0.05 0.00 0.00
1/13/86 0.05 0.05 0.00 0.00
3/27/86 0.13 0.05 0.01 0.00
5/13/86 5.10 0.46 0.13
6/19/86 0.56 0.63 0.05 0.02
7/16/86 0.91 0.35 0.08 0.01
10/2/86 0.76 0.19 0.06 0.00
1/8/87 0.05 0.05 0.00 0.00
3/31/87 0.27 0.08 0.02 0.00
4/28/87 0.18 0.12 0.02 0.00
6/10/87 2.50 0.38 0.06
7/16/87 . 0.51 0.07 0.01
8/26/87 0.38 0.25 0.03 0.01
10/22/87 0.05 0.05 0.00 0.00
1/7/88 0.42 0.35 0.04 0.01
3/30/88 0.63 0.16 0.05 0.00
5/5/88 0.28 0.42 0.02 0.01
6/2/88 0.77 1.6 0.06 0.04
7/14/88 0.77 0.05 0.06 0.00
9/15/88 0.05 0.05 0.00 0.00
10/28/88 0.05 0.05 0.00 0.00
Atrazine Cyenazine | Atrazine Cyanazine
Arithmetic Arithmetic Mean/ Mean/
Sampling Mean Mean MCL Life HA
Interval (ug/L) (ug/L) (3 ug/L) (10 ug/L)
10/85-10/86 1.14 0.92 0.38 0.09
1/87-10/87 0.91 0.51 0.30 0.05
1/88-10/88 0.42 0.38 0.14 0.04
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Spreadsheet 8.9) Lamoine River (Rt. 61 at Colmar, IL)

10/85-9/88 | Atrazine

Max imum Ar. Mean |Concentration Distribution

(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<c<12 c>12
4.30 0.60 3 164 2 1 0
10/85-9/88 | Cyanazine
Maximum Ar. Mean |Concentrstion Distribution
(ug/t) (ug/L) €<0.05 0.05<C<1 1<C<10 10<C<40 C>40
4.10 0.50 7 10 3 0 1]
Atrazine Cyanazine
Atrazine Cyanezine |Concn./ Concn./ -
Conen. Concn. |4 X MCL 4 X Life HA
Sample Date] (ug/L) (ug/t) €12 ug/L) (40 ug/L)
10/22/85 0.05 0.05 0.00 0.00
1/13/86 0.12 0.05 0.01 0.00
3/31/86 0.05 0.01 0.00
5/14/86 4.10 0.36 0.10
6/19/86 0.28 0.18 0.02 0.00
7/15/86 0.69 0.28 0.06 0.01
10/23/86 0.21 0.05 0.02 0.00
1/712/87 0.05 0.05 0.00 0.00
3/31/87 0.27 0.15 0.02 0.00
4/30/87 0.50 0.33 0.04 0.01
6/10/87 2.00 1.30 0.17 0.03
7/16/87 0.46 0.23 0.04 0.01
8/26/87 0.46 0.29 0.04 0.01
10/26/87 0.05 0.05 0.00 0.00
1/6/88 0.19 0.18 0.02 0.00
3/31/88 0.27 0.10 0.02 0.00
5/9/88 0.45 0.49 0.04 0.01
6/14/88 1.30 2.00 0.1% 0.05
7/18/88 0.10 0.11 0.01 0.00
9/28/88 0.08 0.05 0.01 0.00
Atrazine Cyanazine | Atrazine Cyanazine
Arithmetic Arithmetic Mean/ Mean/ -
Sampling Mean Mean MCL Life HA
Interval (ug/L) (ug/L) (3 ug/L) (10 ug/L)
10/85-10/86 0.82 0.68 0.27 0.07
1/87-10/87 0.54 0.34 0.18 0.03
1/88-9/88 0.40 0.49 0.13 0.05




Spreadsheet 8.10) Spoon River (Rt. 17 2 miles W Wyoming, IL)

10/85-10/88] Atrazine
Maximum Ar. Mean |Concentration Distribution
(ug/L) Cug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 c>12
16.00 1.00 8 12 0 0 1
10/85-10/88| Cyanazine
Maximum Ar. Mean |Concentration Distribution
(ug/L) (ug/L) C<0.05 0.05<C<1 1<C<10 10<C<40 C>40
0.26 0.08 15 6 0 0 0
Atrazine Cyanazine
Atrazine Cyanszine |Concn./ Concn./ .
Concn. Concn. |4 X MCL & X Life HA
Sample Date] Cug/L) (ug/L)y (12 ug/L) (40 ug/L)
10/31/85 0.05 0.05 0.00
1729/86 0.05 0.05 0.00
4/10/86 0.14 0.05 0.00
5/20/86 0.49 0.05 0.00
6/26/86 . 0.05 0.00
7/23/86 0.06 0.05 0.01 0.00
10/7/86 0.28 0.05 0.02 0.00
176/87 0.05 0.05 0.00 0.00
3/725/87 0.05 0.05 0.00 0.00
4/22/87 0.56 0.4 0.05 0.00
6/9/87 0.77 0.12 0.06 0.00
7/16/87 0.98 0.26 0.08 0.01
8/25/87 0.62 0.14 0.05 0.00
10/29/87 0.07 0.05 0.01 0.00
1/13/88 0.05 0.05 0.00 0.00
3/22/88 0.05 0.05 0.00 0.00
4/21/88 0.26 0.20 0.02 0.01
6/7/88 0.20 0.07 0.02 0.00
7/12/88 0.07 0.05 0.01 0.00
©9/22/88 0.05 0.05 0.00 0.00
10/25/88 0.05 0.05 0.00 0.00
Atrazine Cyanazine | Atrazine Cyasnazine
Arithmetic Arithmetic Mean/ Mean/ *
‘Sampling Mean Mean MCL Life HA
Interval (ug/L) (ug/L) (3 ug/L) (10 va/L)
10/85-10/86 .44 0.05 0.81 0.01
1/87-10/87 0.44 0.12 0.15 0.01
1/88-10/88 0.10 0.07 0.03 0.01
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Spreadsheet 8.11) Spoon River (Rt. 95 0.4 miles NE Seville, IL)

10/85-10/88] Atrazine
Maximum Ar. Mean |Concentration Distribution .
(ug/L) (ug/L) C<0.05 0.05<C<1 1<C<3 3<C<i2 c>12
3.90 0.60 3 14 1 1 0
10/85-10/88| Cyanazine
Maximum Ar. Mean [Concentration Distribution
Cug/L) (ug/L) €<0.05 0.05<C<1 1<C<10 10<C<40 C>40
2.50 0.25 12 é 1 0 0
Atrazine Cyanazine s
Atrazine Cyanazine |Concn./ Conen./
Concn. Concn. |4 X MCL 4 X Life HA
Sample Date] (ug/L) Cug/L) 1¢12 ug/t) (40 ug/L)
10/17/85 0.05 0.05 0.00 0.00
1/15/86 0.29 0.05 0.02 0.00
4/14/86 0.23 . 0.05 0.02 0.00
6/4/86 2.50 0.33 0.06
7/1/86 0.96 0.37 0.08 0.01
8/19/86 0.20 0.05 0.02 0.00
11/3/86 0.22 0.05 0.02 0.00
3/4/87 0.27 0.05 0.02 0.00
4/9/87 0.05 0.05 0.00 0.00
5/11/87 0.16 0.17 0.01 0.00
6/29/87 1.00 0.25 0.08 0.01
8/13/87 2.60 0.47 0.22 0.01
9/10/87 0.16 0.05 0.01 0.00
10/6/87 0.12 0.05 0.01 0.00
1/4/88 0.07 0.12 0.01 0.00
4/7/88 0.41 0.05 0.03 0.00
7/13/88 0.62 0.18 0.05 0.00
8/25/88 0.10 0.05 0.01 0.00
10/3/88 0.05 0.05 0.00 0.00
Atrazine Cyanazine | Atrazine Cyarmzine
Arithmetic Arithmetic Mean/ Mean/
Sampling Mean Mean MCL Life HA -
Interval (ug/L) (ug/L) (3 ug/L) (10 ug/L)
10/85-11/86 0.84 0.45 0.28 0.04
3/87-10/87 0.62 0.16 0.21 0.02
1/88-10/88 0.25 0.09 0.08 0.01




Spreadsheet 8.12) Mackinaw River (4 miles SE Deer Creek, IL)

10/85-9/88 | Atrazine
Max imum Ar. Mean |[Concentration Distribution
(ug/t) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 c>12
1.80 0.32 5 13 1 0 0
10/85-9/88 | Cysnazine
Meximum Ar. Mean |Concentration Distribution
(ug/L) Cug/t) €<0.05  0.05<C<1 1<C<10 10<C<40 C>40
156 — 0.4 1% A i 0 0
Atrazine Cyanazine
Atrazine Cyanazine |Concn./ Concn./
Concn. Concn., |4 X MCL 4 X Life HA
Sample Date] (ug/L) Cug/L) 1€12 ug/L) (40 ug/L)
10/24/85 0.05 0.05 0.00 0.00
1/14/86 6.14 0.05 0.01 0.00
4/22/86 0.13 0.05 0.01 0.00
5722786 0.59 0.14 0.05 0.00
6/19/86 0.20 0.05 0.02 0.00
9/4/86 0.36 0.07 0.03 0.00
10/16/86 0.36 0.05 0.03 0.00
&4/9/87 0.05 0.05 0.00 0.00
5/5/87 1.80 1.50 0.15 0.04
7/1/87 1.00 0.25 0.08 0.01
8/11/87 0.21 0.06 0.02 0.00
9/9/87 0.28 0.05 0.02 0.00
11/5/87 0.05 0.05 0.00 0.00
1/13/88 0.05 0.05 0.00 0.00
3/29/88 0.09 0.05 0.01 0.00
5/19/88 0.30 0.05 0.03 0.00
6/27/88 0.21 0.05 0.02 0.00
8/15/88 0.07 0.05 0.01 0.00
9/22/88 0.05 0.05 0.00 0.00
Atrazine Cyanazine | Atrazine Cyanazine
Arithmetic Arithmetic Mean/ Mean/
Sampling Mean Mean MCL Life HA
Interval- {ug/L) (ug/L) (3 ug/L) (10 ug/L)
10/85-11/86 0.26 0.07 0.09 0.01
4/87-11/87 0.57 0.33 0.19 0.03
1/88-9/88 - 0.13 0.05 0.04 0.01




Spreadsheet 8.13) Big Bureau Creek (Rt. 6 near Princeton, IL)

10/85-10/88| Atrazine
Max imum Ar. Mean jConcentration Distribution
(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 €>12
2.00 0.55 3 13 4 0 0
10/85-10/88] Cyanazine
Maximum Ar. Mean |Concentration Distribution
(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<10 10<C<40 C>40
1.00 0.13 15 5 0 0 0
Atrazine Cyanazine
Atrazine Cysnazine |Concn./ Concn./
Concn. Comen. |4 X KCL 6 X Life HA
Sample Date] (ug/L) Cug/l) 1€12 ug/L) (40 ug/L)
10/16/85 0.05 0.05 0.00 0.00
12/18/85 0.05 0.05 0.00 0.00
4/8/86 0.25 0.05 0.02 0.00
5/20/86 0.71 0.05 0.06 0.00
6/24/86 0.72 0.05 0.06 0.00
7/17/86 0.44 0.05 0.04 0.00
11710/86 0.24 0.05 0.02 0.00
2/4/87 0.36 0.05 0.03 0.00
4/264/87 2.00 1.00 0.17 0.03
5/12/87 0.40 0.09 0.03 0.00
7/8/87 1.30 0.05 0.11 0.00
8/10/87 0.77 0.22 0.06 0.01
11/74/87 0.05 0.05 0.00 0.00
2/2/88 0.17 0.05 0.01 0.00
4/20/88 0.08 0.05 0.01 0.00
5/24/88 0.42 0.29 0.04 0.01
7/13/88 1.30 0.05 0.11 0.00
8/17/88 0.20 0.05 0.02 0.00
9/20/88 1.20 0.22 0.10 0.01
10/18/88 0.31 0.05 0.03 0.00
Atrazine Cyanazine | Atrazine Cyanazine
Arithmetic Arithmetic Mean/ Mean/
Sampling Mean Mean MCL Life HA
Interval (ug/L) (ug/L) (3 ug/L) (10 ug/L)
10/85-11/86 0.35 0.05 0.12 0.01
2/87-11/87 0.81 0.24 0.27 0.02
2/88-10/88 0.53 0.11 0.18 0.01
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Spreadsheet 8.14) Vermillion River (3 miles Ng Leonore, 1)

Max imum Ar. Mean Concentration Distribution

{ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 c>12
2.40 0.66 ] 3 1 4 0 0

10/85-10/88/ Cyanazine

w/as-w/asl Atrazine

Maximum Ar. Mean Concentration Distribution

Cug/L) (ug/L) €005 0.05<C<1  1eperp 10<C<40 C>40
2.30 0.5 | 1o 5 3 0 0

Atrazine Cyanazine
Atrazine Cyanazine Concn./ Conen./
Conen, Concn. |4 x MCL 4 X Life HA
le Dat L (12 Ug/l) (40 ug/L)
0.00 0.00
0.00 0.00
0.01 0.00
0.20 0.05
0.03 0.01
0.05 0.00
0.01 0.00
0.08 0.01
0.16 0.06
0.19 0.02
0.02 0.01
0.01 0.00
0.01 0.00
0.00 0.00
0.18 0.08
0.15 0.35 0.01 0.01
8724788 0.11 0.05 0.01 0.00
10727788 0.06 0.05 0.01 0.00
Atrazine Cyanazine Atrazine Cyanazine
Arithmetic Arithmetic Mean/ Mean/
Sampling Mean Mean MCL Life Ha
Interval (ug/L) (ug/L) (3 ug/L) (10 ug/L)
10/85-8786 0.60 0.46 0.2 0.05
1/87-10/87 0.92 0.67 0.31 0.07
1/88-10/88 0.45 0.64 0.15 0.06
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Spreadsheet 8.15) Sangamon R. (Rt. 97 1.5 miles NW Oakford, IL)

10/85-10/88| Atrazine
Max imum Ar. Mean |Concentration Distribution
(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 €>12
2.80 0.48 2 11 1 0 0
10/85-10/88] Cyanazine
Maximum Ar. Mean |Concentration Distribution
(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<10 10<C<40 €>40
1.70 0.18 12 1 1 0 0
Atrazine Cyanazine
Atrazine Cyanazine |Concn./ Concn./
Conen. Concn. |4 X MCL 4 X Life HA
Sample Date; (ug/L) (ug/L) 1(12 ug/L) (40 ug/L)
10/9/85 0.05 0.05 0.00 0.00
1/8/86 0.05 0.05 0.00 0.00
4/16/86 0.52 0.05 0.04 0.00
7/18/86 0.71 0.05 © 0.06 0.00
8/27/86 0.40 0.05 0.03 0.00
4/15/87 2.80 1.70 0.23 0.04
. 6/3/87 0.57 0.19 0.05 0.00
8/27/87 0.14 0.05 0.01 0.00
10/6/87 0.17 0.05 0.01 0.00
1/5/88 0.29 0.05 0.02 0.00
4/13/88 0.07 0.05 0.01 0.00
7/14/88 0.78 0.05 0.07 0.00
8/25/88 0.1 0.05 0.01 0.00
10/3/88 0.08 0.05 0.01 0.00
Atrazine Cyanazine | Atrazine Cyanazine
Arithmetic Arithmetic Mean/ Mean/
Sampling Mean Mean MCL Life HA
Interval (ug/L) (ug/L) (3 ug/L) (10 ugsL)
10/85-8/86 0.35 0.05 0.12 0.01
4/87-10/87 0.92 0.50 0.31 0.05
1/88-10/88 0.27 0.05 0.09 0.01
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Spreadsheet 8.16) Sangamon River (4.5 miles SW Monticello, IL)

10/85-10/88] Atrazine

Maximum Ar. Mean Concentration Distribution .
(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 c>12
3.80 0.46 7 12 1 1 0
10/85-10/88] Cyanazine
Max imum Ar. Mean |Concentration Distribution
(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<10 10<C<40 C>40
0.45 0.12 13 8 0 0 0
Atrazine Cyanazine P
Atrazine Cyanazine |Concn./ Concn./
Conen., Concn. |4 X MCL 4 X Life HA
Sample Date] (ug/L) (ug/L) €12 ug/L) (€40 ug/L)
10/30/85 0.05 0.05 0.00 0.00
1/8/86 0.05 0.05 0.00 0.00
4/1/86 0.05 0.05 0.00 0.00
5/14/86 0.42 0.22 0.04 0.01
6/12/86 1.30 0.41 0.1 0.01
7/10/86 0.29 0.05 0.02 0.00
10/9/86 0.54 0.05 0.05 0.00
1/7/87 0.05 0.05 0.00 0.00
3/19/87 0.06 0.05 0.01 0.00
4/29/87 0.26 0.09 0.02 0.00
6/17/87 0.67 0.06 0.06 0.00
7/22/87 0.26 0.17 0.02 0.00
8/26/87 0.05 0.05 0.00 0.00
10/21/87 0.05 0.05 0.00 0.00
176/88 0.07 0.05 0.01 0.00
3/23/88 0.05 0.05 0.00 0.00
5/4/88 0.76 0.05 0.06 0.00
6/15/88 0.08 0.05 0.01 0.00
7/21/88 5 0.45 0.04 0.01
9/12/88 i 0.26 0.32 6.01
10/31/88 0.21 0.03 0.07
Atrazine Cyanazine | Atrazine Cyanazine ~
Arithmetic Arithmetic “ean/ Mean/
Sampling Mean Mean MCL Life HA
Interval (ug/L) (ug/L) (3 ug/L) (10 ug/L)
10/85-10/86 0.39 0.13 0.13 0.01
1/87-10/87 0.20 0.07 0.07 0.01
1/88-10/88 0.79 0.16 0.26 0.02
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Spreadsheet B.17) Salt Creek (Rt. 29 4 miles north Greenview, IL)

10/85-9/88 | Atrazine
Maximum Ar. Mean |Concentration Distribution
(ug/L) Cug/L) €<0.05 0.05<c<1 1<C<3 3<c<12 c>12
2.20 0.35 8 1 1 (1] 0
10/85-9/88 | Cyanazine
Maximum Ar. Mean |Concentration Distribution
(ug/L) (ug/L) C<0.05 0.05<C<1 1<C<10 10<C<40 C>40
5.00 0.30 17 2 1 0 0
- Atrazine Cyanazine -
Atrazine Cyanazine |Concn./ Concn./
Concn. Concn. |4 X MCL 4 X Life HA
Sample Date] (ug/L) (ug/Ll) 1€12 ug/L) €40 ug/t)
10/24/85 0.05 0.05 0.00 0.00
1/7/86 0.05 0.05 0.00 0.00
3/26/86 0.05 0.05 0.00 0.00
5/12/86 0.76 0.05 0.06 0.00
6/12/86 0.72 0.05 0.06 0.00
7710786 0.34 0.05 0.03 0.00
10/8/86 0.41 0.05 0.03 0.00
1715/87 0.63 0.07 0.05 0.00
4s2/87 0.05 0.05 0.00 0.00
5/5/87 0.50 0.17 0.04 0.00
6/18/87 0.38 0.05 0.03 0.00
8/6/87 -0.13 0.05 0.01 0.00
9/21/87 0.05 0.05 0.00 0.00
11/5/87 0.05 0.05 0.00 0.00
2/9/88 0.10 0.05 0.01 0.00
4/21/88 0.09 0.05 0.01 0.00
5/24/88 2.20 5.00 0.18 0.13
7/11/88 0.05 0.05 0.00 0.00
8/16/88 0.30 0.05 0.03 0.00
9/20/88 0.05 0.05 0.00 0.00
Atrazine Cyanszine | Atrazine Cyanazine
Arithmetic Arithmetic Mean/ Mean/ .
Sampling Mean Mean NCL Life HA
Interval (ug/L) (ug/L) (3 ugsl) (10 ug/L)
10/85-10/86 0.34 0.05 0.1 0.01
1/87-11/87 0.26 0.07 0.09 0.01
2/88-9/88 0.47 0.88 0.16 0.09
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Spreadsheet 8.18) Kankakee River (1-55 3 miles MM Wilmington, IL)

10/85-10/88] Atrazine

Maximum Ar. Mean |Concentration Distribution
(ug/L) (ug/L) C<0.05 0.05<C<1 1<C<3 3<c<12 c>12
4.70 0.60 5 11 1 1 0
10/85-10/88| Cyanazine
Max imum Ar. Mean |Concentration Distribution
'(ug_/LJ {ug/L) €<0.05 0.05<C<1 1<C<10 10<C<40 €>40
2.20 0.24 12 5 1 0 0
Atrazine  Cyanazine o
Atrazine Cyanazine |Concn./ Concn./
Concn. Concn. |4 X MCL 4 X Life HA
Sample Datel (ug/L) (ug/L) 112 ug/L) (40 ug/L)
10/16/85 0.05 0.05 0.00 0.00
1728786 0.09 0.05 0.01 0.00
4/23/86 0.27 0.08 0.02 0.00
7/3/86 0.05 0.18 0.00
7/30/86 0.08 0.03 0.00
10/21/86 0.05 0.02 0.00
1/5/87 0.05 0.00 0.00
4/7/87 0.05 0.00 0.00
5/28/87 2.20 0.39 0.06
7/9/87 0.71 0.19 0.06 0.00
9/2/87 0.44 0.05 0.04 0.00
10/1/87 0.1 0.05 0.01 0.00
1/27/88 0.05 0.05 0.00 0.00
4/5/88 0.23 0.05 0.02 0.00
6/2/88 1.00 1.00 0.08 0.03
6/29/88 0.14 0.05 0.01 0.00
8/23/88 0.05 0.05 0.00 0.00
10/25/88 0.18 0.16 0.02 0.00
Atrazine Cyanazine | Atrazine Cyanazine
Arithmetic Arithmetic Mean/ Mean/
Sampling Mean Mean MCL Life HA o
Interval (ug/L) (ug/L) (3 ug/t) (€10 ug/L)
10/85-10/86 0.50 0.06 0.17 0.01
1/87-10/87 1.01 0.43 0.34 0.04
1/11-10/88 0.28 0.23 0.09 0.02
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Spreadsheet 8.19) Des Plaines R. (lrving Park Rd. at Schiller Park,IL)

10/85-10/88| Atrazine
Maximum Ar. Mean |Concentration Distribution
(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 €>12

2.30  0.55 6 8 4 0 0

10/85-10/88| Cyanszine
Meximum Ar. Mean |Concentration Distribution

Cug/L) {ug/L) €<0.05 0.05<C<1 1<C<10 10<C<40 C>40
1.30 0.14 13 4 1 0 0
Atrazine Cyanazine
Atrazine Cyanazine |Conen./ Concn./
Conen. Concn. |4 X MCL 4 X Life HA
Sample Date] (ug/L) Cug/L) €12 ug/Ll) (40 wg/L)
10/16/85 0.05 0.05 0.00 0.00
12/16/85 0.05 0.05 0.00 0.00
3/20/86 0.32 0.05 0.03 0.00
6/2/86 2.00 1.30 0.17 0.03
6/13/86 0.74 ‘0.05 0.06 0.00
7/21/86 1.30 0.17 0.11 0.00
10/10/86 0.93 0.05 0.08 0.00
12/30/86 0.05 0.05 0.00 0.00
5/4/87 0.54 0.21 0.05 0.01
6/18/87 1.30 0.08 0.1 0.00
7/13/87 0.59 0.19 0.05 0.00
10/20/87 0.05 0.05 0.00 0.00
1720788 0.05 0.05 0.00 0.00
3/22/88 0.08 0.05 0.01 0.00
5/4/88 0.05 0.05 0.00 0.00
6/27/88 0.07 0.05 0.01 0.00
7/14/88 1.60 0.05 0.13 0.00
10/6/88 0.14 0.05 0.01 0.00
Atrazine Cyanazine | Atrazine Cyanazine
Arithmetic Arithmetic Mean/ Mean/
Sampling Mean Mean MCL Life HA
Interval (ug/L) (ug/t) (3 ug/L) (10 vg/L)
10/85-10/86 0.77 0.25 0.26 0.02
12/86-10/87 0.51 0.12 0.17 0.01
1/88-10/88 0.33 0.05 0.1 0.01




Spreadsheet 8.20) Bay Creek (at Nebo, IL)

11/85-9/88 | Atrazine
Maximum Ar. Mean |Concentration Distribution
{ug/L) (ug/L) C<0.05 0.05<C<1 1<C<3 3<C<12 c>12
39.00 4.16 2 9 3 4 2
11/85-9/88 | Cyanazine
Maximum Ar. Mean |[Concentration Distribution
(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<10 10<C<40 >40
38.00 3.28 .3 7 6 1 0
Atrazine Cyanazine ’
Atrszine Cyanazine {Concn./ Concn./
eJ Conen. Concn. |4 X MCL 4 X Life HA
Sample Dat Cug/L) (ug/L) (€12 ug/L) (40 ug/L)
11/5/85 0.05 0.05 0.00 0.00
1716/86 0.23 0.05 0.02 0.00
4/1/86 0.10 0.05 0.01 0.00
5/15/86 3.20 . 0.32 0.08
6/246/86 5.70 0.53 0.14
7/21/86 0.89 0.47 0.07 0.01
10/29/86 0.31 0.05 0.03 0.00
1722/87 1.10 0.09 0.09 0.00
4/1/87 0.42 0.14 0.04 0.00
5/4/87 0.66 0.38 0.06 0.01
6/24/87 6.50 0.73 0.16
8/10/87 1.60 0.27 0.04
9/8/87 1.30 0.15 0.11 0.00
10/27/87 0.05 0.05 0.00 0.00
1/14/88 0.20 0.13 0.02 0.00
4/6/88 0 11 0.02 0.00
5/11/88 3.25 0.95
6/16/88 1.17 0.19
7/19/88 0.19 0.04
9/27/88 0.02 0.00
Atrazine Cyanazine | Atrazine Cyanazine
Arithmetic Arithmetic Mean/ Mean/ *
Sampling Mean Mean MCL Life HA
Interval (ug/L) (ug/L) (3 ug/L) (10 ug/L)
11/85-10/86 1.67 1.37 0.56 0.14
1/87-10/87 1.27 74 0.13
1/88-10/88 | 7.8 . 2 0.78
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Spreadsheet 8.21) Bear Creek (2.2 miles NE Marcelline, IL)

10/85-9/88 | Atrazine

Maximum Ar. Mean [Concentration Distribution

(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 - 3<C<12 C>12
19.00 2.42 5 é 5 3 1
. 10/85-9/88 | Cyanazine
Maximum Ar. Mean {Concentration Distribution
(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<10 10<C<40 €>40
31.00 2.32 8 8 3 1 0
Atrazine Cyanazine
Atrazine Cyanazine |Conen./ Concn./
Conen, Concn. 4 X MCL 4 X Life HA
Sample Dateh (ug/L) Cug/l) {12 ug/L) (40 ug/t)
10/30/85 0.05 0.05 0.00 0.00
1/30/86 0.05 0.05 0.00 0.00
4/8/86 0.85 0.09 0.02
6/3/86 6.20 0.82 0.16
7/2/86 2 0.05 0.18 0.00
8/20/86 0.73 0.05 0.06 0.00
11/6/86 0.05 0.05 0.00 0.00
1728/87 0.25 0.10 0.02 0.00
4/8/87 0.18 0.02 0.00
5/7/87 0.48 0.04 0.01
6/29/87 0.43 0.04
8/12/87 0.10 0.01
9/10/87 0.07 0.00
11/5/87 0.00 0.00
1/20/88 0.08 0.01
4/7/88 0.09 0.01
5/12/88 i i 0.78
6/20/88 b ] 0.3 0.10
7720788 - 0.72 0.10 0.02
9726788 0.05 0.05 0.00 0.00
Atrazine Cyanazine | Atrazine Cyanazine
Arithmetic Arithmetic Mean/ Mean/
Sampl ing Mean Mean MCL Life HA
Interval Cug/L) (ug/L) (3 ug/L) (10 ug/L)
10/85-11/86 1.98 1.04 0.66 0.10
1/87-11/87 0.40 0.39 0.04
1/88-9/88 £ 6.04 0.60
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Spreadsheet 8.22) Henderson Creek (Rt. 94 1 mile south Bald Bluff, IL)

10/85-10/88| Atrazine

Maximum Ar. Mean |Concentration Distribution :
(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 £>12
3.50 0.59 4 13 3 1 0
10/85-10/88] Cyanazine
Maximum Ar. Mean |Concentration Distribution
(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<10 10<C<40 C>40
2.20 0.25 14 5 2 0 0
Atrazine Cyanazine
Atrazine Cyanazine |Concn./ Coren./
Concn. Concn. |4 X MCL 4 X Life HA
Sample Datel (ug/L) (/L) |12 ug/l) (40 ug/L)
10/30/85 0.05 0.05 0.00 0.00
2/25/86 0.31 0.05 0.03 0.00
4/8/86 ~0.30 0.05 0.03 0.00
5/19/86 2.20 0.29 0.06
6/25/86 0.63 0.05 0.05 0.00
7/22/86 0.44 0.13 0.04 0.00
10/6/86 0.60 0.05 0.05 0.00
1/5/87 0.05 0.05 0.00 0.00
3/24/87 0.25 0.05 0.02 0.00
4/21/87 1.30 0.08 0.1 0.00
6/8/87 0.90 0.16 0.08 0.00
7/13/87 0.05 0.05 0.00 0.00
8/24/87 1.10 0.09 0.09 0.00
10/28/87 0.13 0.05 0.01 0.00
2/9/88 0.20 0.05 0.02 0.00
3/21/88 0.45 0.12 0.04 0.00
4/20/88 0.07 0.05 0.01 0.00
6/6/88 1.80 1.70 0.15 0.04
7/11/88 0.05 0.05 0.00 0.00
9/21/88 0.13 0.05 0.01 0.00
10/24/88 0.16 0.05 0.01 0.00
Atrazine Cyanazine | Atrazine Cyanazine
Arithmetic Arithmetic Mean/ Mean/
Sampling . Mean Mean MCL Life HA
Interval Cug/L) Cug/L) (3 ug/L) (10 ug/L)
10/85-11/86 0.83 0.37 0.28 . 0.04
1/87-10/87 0.54 0.08 0.18 0.01
2/88-10/88 0.41 0.30 0.14 0.03
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Spreadsheet 8.23) Edwards River (Rt. 17 1 mile NE New Boston, IL)

w/as-m/asl Atrazine
Maximum Ar. Mean |Concentration Distribution
(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 C>12
5.30 0.66 | 4 14 1 1 0
10/85-10/88' Cyenazine
Maximum Ar. Mean Concentration Distribution
- (ug/L) (ug/L) C<0.05 0.05<C<1 1<C<10 10<C<40 C>40
2.20 0.20 | 12 7 1 0 0

Atrazine Cysnszine

Concn.

Ol
»

Atrazine Cyanazine

05 .01

0.05 0.01 0.00
5/19/86 2.20 0.44 0.06
6/25/86 0.53 0.05 0.04 0.00
7/22/86 0.53 0.05 0.04 0.00
10/6/86 0.95 0.05 0.08 0.00
1/5/87 0.05 0.05 0.00 0.00
3724787 0.13 0.06 0.0 0.00
4/21/87 0.95 0.15 0.08 0.00
6/8/87 1.00 0.20 0.08 0.01
7/13/87 0.76 0.25 0.06 0.01
8/24/87 2.00 0.20 0.17 0.01
10/28/87 0.14 0.05 0.01 0.00
1/12/88 0.14 0.05 0.01 0.00
3721788 0.07 0.05 0.01 0.00
4/20/88 0.05 0.05 0.00 0.00
6/6/88 0.07 0.06 0.01 0.00
7/11/88 0.24 0.23 0.02 0.01
9/21/88 0.05 0.05 0.00 0.00
10/24/88 0.05 0.05 0.00 0.00

Atrazine Cyanazine Atrazine Cyanazine
Arithmetic Arithmetic Mean/ Mean/

Sampling Mean Mean MCL Life HA

Intervat (ug/L) (ug/L) (3 u/L)y (10 ug/L)
1/86-10/86 1.27 0.41 0.42 0.04
1/87-10/87 0.72 0.14 0.24 0.01
1/88-10/88 0.10 0.08 0.03 0.01
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Spreadsheet 8.24) Plum River (Rt. 52 E. Savanna, IL)

10/85-10/88] Atrazine
Maximum Ar. Mean |[Concentration Distribution »
Cug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<Cc<12 c>12

24.00 - 1.83 4 12 1 1 1

10/85-10/88] Cyanazine
Maximum Ar. Mean |Concentration Distribution

(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<10 10<C<40 C>40
28.00 1.62 14 3 1 1 4]
Atrazine Cyanazine v
Atrazine Cyanazine {Conch./ Conen./
Cencn. Concn. |4 X MCL 4 X Life HA
Sample Date] (ug/L) (ug/L) €12 ug/L) (40 wg/L)
10/15/85 0.05 0.05 0.00 0.00
1/7/86 0.05 0.05 0.00 0.00
4/7/86 0.05 0.02 0.00
5/28/86 0.33 0.05
6/10/86 0.03 0.00
7/23/86 0.02 0.00
10/8/86 0.03 0.00 .
1/8/87 0.00 0.00
4/16/87 0.03 0.00
5/19/87 0.70
6/30/87 0.54 0.07 0.05 0.00
8/4/87 0.36 0.05 0.03 0.00
10/6/87 0.05 0.05 0.00 0.00
1/19/88 0.21 0.05 0.02 0.00
3/29/88 0.15 0.05 0.01 0.00
5/25/88 0.24 0.08 0.02 0.00
6/21/88 0.16 0.05 0.01 0.00
9/13/88 3.00 0.05 0.25 0.00
10/712/88 0.24 0.05 0.02 0.00
Atrazine Cyanazine | Atrazine Cyanazine
Arithmetic Arithmetic Hean/ Mean/
Sampling Mean Mean MCL _Life HA ~
Interval (ug/L) (ug/L) (3 ug/L) (10 ug/L)
10/85-10/86) 0.31 0.03
1/87-10/87 4.7 0.47
1/88-10/88 0.06 0.01
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Spreadsheet 8.25) Apple River (Rt. 20 2 miles W Elizabeth, IL)
10/85-10/88] Atrazine
Max imum Ar. Mean |Concentration Distribution
(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 c>12
1.90 0.30 8 10 1 0 0 -
10/85-10/88| Cyanazine
Maximum Ar. Mean |Concentration Distribution
(ug/L) (ug/L) £<0.05 0.05<C<1 1<C<10 10<C<40 C>40
0.30 0.07 17 2 0 0 0
Atrazine Cyanazine "
Atrazine Cyanazine |Concn./ Concn./
Concn. Concn. 4 X MCL & X Life HA
Sample Date| (ug/L) (ug/L) |C12 ug/L) (40 ug/L)
10/15/85 0.05 0.05 0.00 0.00
1/7/86 0.05 0.05 0.00 0.00
&4/7/86 0.30 0.05 0.03 0.00
5/29/86 1.90 0.30 0.16 0.01
6/10/86 0.12 0.05 0.01 0.00
7/23/86 0.22 0.05 0.02 0.00
10/8/86 0.60 0.05 0.05 0.00
1/8/87 0.05 0.05 0.00 0.00
4/14/87 0.72 0.05 0.06 0.00
5/19/87 0.72 0.14 0.06 0.00
6/30/87 0.42 0.05 0.04 0.00
8/4/87 0.22 0.05 0.02 0.00
10/6/87 0.05 0.05 0.00 0.00
1/712/88 0.05 0.05 0.00 0.00
3/29/88 0.06 0.05 0.01 0.00
5/25/88 0.05 0.05 0.00 0.00
6/21/88 0.06 0.05 0.01 0.00
9/13/88 0.05 0.05 0.00 0.00
10/12/88 0.05 0.05 0.00 0.00
Atrazine Cyanazine | Atrazine Cyanazine
Arithmetic Arithmetic Mean/ Mean/
Sampling Mean MNean MCL Life HA .
.Interval (ug/L) (ug/L) (3 ug/t) (10 ug/L)
10/85-10/86 0.46 0.09 0.15 0.01
1/87-10/87 0.36 0.07 0.12 0.01
1/88-10/88 0.05 0.05 0.02 0.01
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Spreadsheet 8.26) Big Muddy River (Rt. 149 0.7 miles W Plumfieid, IL)

10/85-10/88| Atrazine
Maximum Ar. Mean |Concentration Distribution -
Lug/L) {ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 €>12
2.30 0.78 4 11 4 0 0
10/85-10/88] Cyanazine
Maximum Ar. Mean |Concentration Distribution
(ug/L) (ug/L) €<0.05 0.05<C<1 1<€<10 10<C<40 C>40
0.22 0.1 13 6 0 0 0
Atrazine Cyanazine -
Atrazine Cyenazine |Concn./ Concn./
Conen., Conen. |4 X MCL 4 X Life HA
Sample Date] (ug/L) Cug/L) 1¢12 ug/L) (40 ug/L)
10/1/85 0.05 0.05 0.00 0.00
1/16/86 1.70 0.05 0.4 0.00
4/8/86 0.71 '0.05 0.06 0.00
5/13/86 1.40 0.05 0.12 0.00
7/8/86 0.82 0.05 0.07 0.00
8/12/86 0.96 0.62 0.08 0.02
10/14/86 0.93 0.05 0.08 0.00
1/6/87 0.05 0.05 0.00 0.00
3/24/87 0.05 0.05 0.00 0.00
4/27/87 0.79 0.17 0.07 0.00
6/9/87 2.20 0.13 0.18 0.00
7/13/87 2.30 0.10 0.19 0.00
10/20/87 0.05 0.05 0.00 0.00
1/5/88 0.71 0.22 0.06 0.01
4/18/88 0.34 0.05 0.03 0.00
5/18/88 0.23 0.05 0.02 0.00
6/9/88 0.30 0.05 0.03 0.00
7/20/88 0.99 0.12 0.08 0.00
10/18/88 0.20 0.05 0.02 0.00
Atrazine Cyanazine | Atrazine Cyanazi'ne
Arithmetic Arithmetic Mean/ Mean/
Sampling Mean Mean MCL Life HA -
Interval (ug/L) (ug/L) (3 ug/sL) €10 ug/t)
10/85-10/86 0.94 0.13 0.31 0.01
1/87-10/87 0.91 0.09 0.30 0.01
1788-10/88 0.46 0.09 0.15 0.01
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Spreadsheet 8.27) Kaskaskia River (Rt. 40-5% Vandalia,IL)

10/85-8/88 | Atrazine
Maximum Ar. Mean {Concentration Distribution _
(ug/L) {ug/L) C<0.05 0.05<C<1 1<C<3 3<C<12 C>12
2.00 0.72 1 13 5 0 0
10/85-8/88 | Cysnazine
Max imum Ar. Mean |Concentration Distribution
Cug/L) (ug/L) €<0.05 0.05<C<1 1<C<10 10<C<40 C>40
0.55 0.10 10 9 0 0 0
- Atrazine Cyanazine "
Atrazine Cyanazine |Concn./ Concn./
Concn. Conen. |4 X MCL 4 X Life HA
Sample Date] (ug/L) Cug/l)  1€12 ug/L) (40 vg/L)
10/22/85 0.05 0.05 0.00 0.00
1714/86 0.68 0.05 0.06 0.00
4715786 0.51 0.06 0.04 0.00
5/20/86 2.00 0.12 0.17 0.00
6/11/86 1.60 0.19 0.13 0.00
7/29/86 0.57 0.05 0.05 0.00
10/2/86 1.40 0.09 0.12 0.00
1715787 1.30 0.55 0.11 0.01
4©/23/87 0.39 0.05 0.03 0.00
6/2/87 0.65 0.08 0.05 0.00
7/7/87 1.40 0.05 0.12 0.00
8/20/87 0.58 0.12 0.05 0.00
9/10/87 0.34 0.05 0.03 0.00
10/6/87 0.27 0.05 0.02 0.00
1/12/88 0.69 0.10 0.06 0.00
3/729/88 0.18 0.05 0.02 0.00
6/2/88 0.30 0.08 0.03 0.00
6/28/88 0.29 0.05 0.02 0.00
8/18/88 0.47 0.05 0.04 0.00
Atrazine Cyanazine | Atrazine Cyanazine
Arithmetic Arithmetic Mean/ Mean/
Sampling Mean Mesn MCL Life HA -~
Interval (ug/L) (ug/L) (3 ug/L) (10 ug/L)
10/85-10/86, 0.57 0.09 0.32 0.01
1/87-10/87 0.70 0.14 0.23 0.01
1/88-8/88 0.39 0.07 0.13 0.01



Spreadsheet 8.28) Silver Creek (Rt. 460 2.2 miles SE Freeburg, IL)

10/85-10/88] Atrazine
Maximum Ar. Mean |Concentration Distribution
(ug/L) Cug/L) €<0.05 0.05<C<1 1<C<3 3<«C<12 c>12
- 18.00 2.54 2 12 0 3 2
10/85-10/88| Cyanazine
Maximum Ar. Mean |Concentration Distribution
(ug/L) (ug/L) £<0.05 0.05<C<1 1<C<10 10<C<40 C>40
3.50 0.54 13 3 3 0 0
Atrazine Cyanazine
Atrazine Cyanazine |Concn./ Concn./
Concn. Concn.  jé X MCL & X Life HA
Sample Date] (ug/L) Cug/L) 1€12 ug/L) (40 ug/L)
10/10/85 0.05 0.05 0.00 0.00
1/721/86 0.05 0.00
&/7/86 0.05 0.00
5/21/86 0.05 0.00
6/18/86 0.05 0.00
8/11/86 0.17 0.05 0.00
10/21/86 0.37 0.05 0.00
1/713/87 0.88 0.05 0.00
4/1/87 0 0.05 0.00
5/6/87 3.40 0.09
7/1/87 2.00 0.05
7/23/87 0.85 0.34 0.01
10/721/87 0.05 0.05 0.00
1/6/88 0.06 0.05 0.00
3/23/88 0.09 0.05 0.00
5/5/88 0.18 0.18 0.00
6/6/88 § 3.50 0.09
7/11/88 0.16 0.20 0.01
10/17/88 0.17 0.05 0.00
Atrazine Cyanazine | Atrazine Cysnazine
Arithmetic Arithmetic Mean/ Mean/
Sampling Mean Mean MCL Life HA
interval (ug/L) (ug/L) (3 ug/L) (10 ug/L)
10/85-10/86 2.61 0.05 0.87 0.01
1/87-10/87 BB 0.98 $80E 0.0
1/88-10/88 0.74 0.67 0.25 0.07
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Spreadsheet 8.29) Green River (Rt. 82 north Geneseo, IL)

10/85-10/88| Atrazine

Maximum Ar. Mean |Concentration Distribution
(ug/L) (ug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 £>12
2.50 0.47 5 11 3 0 0
10/85-10/88| Cyenazine
Maximm Ar. Mean |Concentration Distribution
Cug/L) (ug/L) €<0.05 0.05<C<1 1<C<10 10<C<40 £>40
1.10 0.16 12 6 1 0 0
Atrazine Cyanazine
Atrazine Cyanazine |Concn./ Concn./
Concn. Concn. |4 X MCL 4 X Life HA
Sample Date] (ug/L) Cugs/l) 1012 ug/l) (40 ug/L)
10/16/85 0.05 0.05 0.00 0.00
12/18/85 0.05 0.05 0.00 0.00
4/16/86 0.20 0.05 0.02 0.00
5/13/86 0.27 0.05 0.02 0.00
6/23/86 0.79 0.05 0.07 0.00
7/16/86 1.30 0.05 0.1 0.00
10/7/86 0.64 0.08 0.05 0.00
1713787 0.05 0.05 0.00 0.00
3/724/87 0.09 0.27 0.01 0.01 .
5/27/87 2.50 0.67 0.21 0.02
7/14/87 0.25 0.05 0.02 0.00
8/10/87 0.43 0.06 0.04 0.00
10/7/87 0.05 0.05 0.00 0.00
1/20/88 0.56 0.22 0.05 0.01
4/14/88 0.17 0.05 0.01 0.00
5/24/88 1.10 1.10 0.09 0.03
7/14/88 0.38 0.05 0.03 0.00
9/21/88 0.05 0.05 0.00 0.00
10/719/88 0.09 0.06 0.01 0.00
Atrazine Cyanazine | Atrazine Cyanazine
Arithmetic Arithmetic Mean/ Mean/
Sampling Mean Mean NCL Life HA
Interval (ug/L) (ug/L) (3 ug/t) €10 ug/L)
10/85-10/86 0.47 0.05 0.16 0.01
1/87-10/87 0.56 0.19 0.19 0.02
1/88-10/88 0.39 0.26 0.13 0.03
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Spreadsheet 8.30) Elkhorn Creek (2 miles NW Penrose, IL)

10/85-10/88| Atrazine
Max imum Ar. Mean |Concentration Distribution

Cug/L) Cug/L) €<0.05 0.05<C<1 1<C<3 3<C<12 C>12
1.40 0.37 3 13 2 0 0

10/85-10/88| Cysnazine
Maximum Ar. Mean |Concentration Distribution

(ug/L) (ug/L) C<0.05 0.05<C<1 1<C<10 10<C<40 C>40
1.20 0.14 14 3 1 0 0

Atrazine Cyanazine

Atrazine Cyanazine Concn./ Concn./
Concn. Concn. |4 X MCL 4 X Life HA
Sample Dste& (ug/L) Cug/L)  J€12 ug/L) (40 ug/L)y
10/715/85 0.05 0.05 0.00 0.00
1/6/86 0.05 0.05 0.00 0.00
4/8/86 0.31 0.05 0.03 0.00
5/29/86 1.10 0.26 0.09 0.01
6/10/86 0.18 0.05 0.02 0.00
10/15/86 0.38 0.05 0.03 0.00
1/13/87 0.11 0.05 0.01 0.00
3/24/87 0.17 0.07 0.01 0.00
5/27/87 - 1.40 0.21 0.12 0.01
7/13/87 0.32 0.05 0.03 0.00
8/11/87 0.46 0.05 0.04 0.00
10/7/87 0.05 0.05 0.00 0.00
1719788 0.19 0.05 0.02 0.00
4/12/88 0.14 0.05 0.01 0.00
5/24/88 1.00 1.20 0.08 0.03
7/14/88 0.53 0.05 0.04 0.00
9/22/88 0.12 0.05 0.01 0.00
10/26/88 0.12 0.05 0.01 0.00
Atrazine  Cyanazine | Atrazine Cyanazine
Arithmetic Arithmetic Mean/ Mean/
Sampling Mean Mean MCL Life HA
Interval (ug/L) (ug/L) (3 ug/l) €10 ug/L)
86 Apr.-Aug 0.53 0.12 0.18 0.01
87 Apr.-Aug 0.73 0.10 0.24 0.01

88 Apr.-Aug 0.56 0.43 0.19 0.04



9. STUDY 9: S8quillace P and Engberg R. 1988. surface-water quality
of the Cedar River Basin, Iowa-Minnesota, with emphasis on the
occurrence and transport of herbicides, May 1984 through November
1985. U.8. Geological Survey Water Resources Investigations Report
88-4060. ,

9.1) gangling Locations:

Samples were collected at 6 locations within the Cedar River
Basin (5 along the Cedar River and one along the Shell Rock River;
Figure 9.1 from Figure 2 of the study report). The Cedar River
discharges into the Iowa River with an average discharge of 4800
ft,/sec. The total drainage area of the Cedar River is 7819 miZ.

9.2) Sampling Times:

Samples were collected approximately monthly from May 1984
through September 1985 at the Floyd and Cedar Falls sampling
locations, and from May 1984 through November 1985 at the other 4
locations.

9.3) Sampling Methodology:

Depth integrated samples were collected at 15-20 equal distant
points across the river, and then composited.

9.4) Analytical Methodology:

Two sets of samples were collected. One set was centrifuged
for the determination of the dissolved concentrations of
herbicides. "Total recoverable" herbicide concentrations consisting
of both extractable adsorbed and dissolved herbicides were
determined in the sample set not centrifuged.

Herbicides were extracted with 45% methylene chloride/55%
hexane and analyzed for 6 herbicides (including the triazines
atrazine and cyanazine) using 2 different GC columns. Two different
columns were used to confirm identities. The average of the 2
concentrations was reported.

9.5) QA/QC Procedures:
No information was provided on QA/QC procedures.

$.6) Results:

Under Phase II of the Drinking Water Regulations, water supply
systems will be required to collect a minimum of 4 finished water
samples a year, one per quarter. A water supply system will be
considered out of compliance if the annual mean concentration of a
regulated pesticide in the 4 quartely samples exceé&ds the MCL for
the pesticide. If the pesticide concentration exceeds 4 times the

9.1
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MCL in any individual Sample, the annual mean will obviously exceed
the MCL if only the minimum number of samples is collected (4 per
Year; 1 per quarter).

Concentrations of pesticides were compared to 4 times their
MCL (or 4 times their lifetime drinking water HA if a MCL was not
available). Annual (or the longest available if less than annual)
arithmetic mean concentrations of pesticides were compared to their
MCLs (or their 1lifetime drinking water HA if a MCL was not
available).

concentrations, maximum observed concentrations, overall and annual
(or the longest available if shorter than annual) arithmetic mean
concentrations, and concentration distributions. Atrazine
concentrations exceeding the MCL (3 ug/L), cyanazine concentrations
exceeding the 1lifetime drinking water HA (10 ug/L), ratios

The maximum observed concentrations, overall arithmetic mean
concentrations, and concentration distributions of dissolved
atrazine and cyanazine are summarized for the 6 sampling locations
in Table 9.1. The concentration distribution of atrazine was
computed with respect to its detection limit (0.1 ug/L), 1 ug/L,
its MCL (3 ug/L), and 4 times its MCL (12 ug/L). The concentration
distribution of cyanazine was computed with respect to its
detection limit (0.1 ug/L), 1 ug/L, its lifetime drinking water HA
(10 ug/L), and 4 times its lifetime drinking water HaA (40 ug/L).

9.6.1 Atrazine:

Dissolved atrazine was detected in 91.0% of the 100 samples
analyzed, but 76.9% of the 91 detects were less than 1 ug/L.

ug/L) in 4% (4/100) of the samples over 3 locations. The overall
dissolved atrazine concentration distribution for samples collected
from the 6 sampling locations was as follows:
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C < 0.1 ug/L (9.0%; 9/100)

0.1 ug/L < C £ 1.0 ug/L (70.0%; 70/100)

1 ug/L < C £ 3 ug/L (9.0%; 9/100)

3 ug/L < C £ 12 ug/L (8.0%, 8/100 over 5 locations)

C 2> 12 ug/L (4.0%; 4/100 over 3 locations)

Atrazine concentrations exceeding 4 times the MCL (12 ug/L)
were 16.0 ug/L on 6/19/84 in Cedar River near Carville IA, 16.0
ug/L on 6/10/84 and 15.0 ug/L on 6/20/84 in Cedar River at Cedar
Falls IA, and 15.0 ug/L on 6/10/84 in Cedar River at Gilbertville
IA. All other atrazine concentrations were less than 9 ug/L.

Annual (or the longest available if shorter than annual)
arithmetic mean dissolved atrazine concentrations exceeding or
approx1mately equal to the MCL (3 ug/L) were 3.43 ug/L (5/84 12/84)
in Cedar River near Carville IA, 3.76 ug/L (5/84—12/84) in Cedar
River at Cedar Falls IA, 3.21 ug/L ug/L (5/84~ 12/84) in Cedar River
at Gilbertville IA, and 2.98 ug/L (6/84-12/84) in Cedar River near
Bertram IA.

9.6.2 Cyanazine

Dissolved cyanazine was detected in 35.0% of the 100 samples
analyzed but 65.7% of the 35 detects were less than 1 ug/L. No
cyanazine concentrations exceeded the lifetime drinking water HA
(10 ug/L). The overall dissolved cyanazine concentration
distribution for samples collected from the 6 sampling locations
was as follows:

C < 0.1 ug/L (65.0%; 65/100)

0.1 ug/L < C < 1.0 ug/L (23.0%; 23/100)

1 ug/L < C £ 10 ug/L (12.0%; 12/100)

10 ug/L < C < 40 ug/L (0.0%, 0/100) -
C > 40 ug/L (0.0%; 0/100)

The highest dissolved cyanazine concentrations reported were
8.0 ug/L on 6/9/84 in Cedar River at Floyd IA, 8.0 ug/L on 6/9/84
and 6.8 ug/l1 on 6/19/84 in Cedar River near Carv111e IA, 8.70 ug/L
on 6/10/84 and 7.20 ug/L on 6/20/84 in Cedar River at Cedar Falls
IA, and 8.10 ug/L on 6/10/84 in Cedar River at Gilbertville IA. All
were below the lifetime drinking water HA for cyanazine of 10 ug/L.

The highest annual (or the longest available if shorter than
annual) arithmetic mean dissolved cyanazine concentrations were
1.65 ug/L (5/84-12/84) in Cedar River at Floyd IA, 1.95 ug/L (5/84—
12/84) in Cedar River near Carville IA, 1.87 ug/L (5/84- 12/84) in
Cedar River at Cedar Falls IA, 1.72 ug/L (5/84- 12/84) in Cedar
River at Gilbertville IA, and 1.68 ug/L (6/84-12/84) in Cedar River
near Bertram IA. All of the means were far below-the lifetime
drinking water HA for cyanazine of 10 ug/L.
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9.7) Comments:

(1) Dissolved and total recoverable concentrations were comparable
(almost always within 20% and generally within less than 10%) for
both atrazine and cyanazine. The results show that most of the
atrazine and cyanazine in the receiving waters are dissolved even
when suspended sediment concentrations are elevated following
runoff.

(2) The much lower concentrations of atrazine and cyanazine in the
Spring of 1985 compared to the Spring of 1984 is attributed by the
study authors to much lower rainfall and runoff during tlre Spring
of 1985 (Figures 9.2 through 9.5 from Figures 14 through 17 of the
study report.

(3) An estimated 56-80% of the total annual river discharge
(depending upon the 1location) is contributed by groundwater
discharge and tile drainage (unfortunately, estimates of the
contributions of groundwater discharge and tile drainage are
combined).

(4) The relative contributions of runoff, tile drainage, and
groundwater discharge to atrazine and cyanazine loadings is
unknown. Runoff is thought to have contributed the most to the high
herbicide concentrations reported in the Spring of 1984. However,
the study authors believe that significant contributions may have
also been made from tile drainage (particularly in the flattest
portion of the Cedar River Basin north of Northwood). On an annual
basis, groundwater discharge may also contribute significantly to
atrazine loading, particularly during drier periods later in the
year.

(5) The study authors estimated that approximately 1.5% of"the
atrazine applied to the Cedar River Drainage Basin ended up being
transported into the Cedar River. The average slope of the Cedar
River Basin is less than 10%. The study authors point out that is
comparable to the 2% loss estimated by Wauchope for soluble
wettable powders applied to slopes of less than 10%.
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Table 9.3) Atrazine and cyanazine maximums, arithmetic means, and concentration distributions for
surface water samples collected 5/84-11/85 from 6 locations in the Cedar River Basin in lows. The
concentration distributions of strazine were computed with respect to its detection limit ¢0.05 ug/L),
1 ug/L, its MCL (3 ug/L), and 4 times its MCL (12 ug/L). The concentration distributions of cysnazine
were computed with respect to its detection limit (0.05 ug/L), 1 ug/L, its Lifetime drinking water HA
€10 ug/L), and 4 times its Lifetime drinking water HA (40 ug/L). Deta are from Squillace and Engberg
(1988; USGS).

Atrazine Atrazine Atrazine

Max imum Ar. Mean [Concentration Distribution
Location (ug/L) (ug/L) €<0.1 0.1<C<1 1<C<3  3<C<12 c>12
Cedar R. (Floyd) 8.80 1.47 0 13 1 2 .0
Cedar R. (Carville) 16.00 1.89 1 12 2 1 1
Shell Rock River 7.30 0.92 2 - 12 3 1 0
Cedar R. (C. Falls) 16.00 2.32 1 11 2 0 2
Cedar R. (Gilbertv 8.00 1.85 3 9 1 1 1
Cedar R. (Bertram) 7.60 1.54 2 13 0 3 0
Total Atrazine L] 70 (] 8 A 100

(9.0%) (70.0%) (9.0%) (8.0%) (4.0%)

Cysnazine Cysnazine jCyanezine

Maximum Ar, Mesn fConcentration Distribution
Location (ug/L) (ug/L) €<0.1 0.1<C<1 1<C<10  10<C<40 ©>40
“Cedar R. (Floyd) 8.00 1.05 K] 3 2 0 )
Cedar R. (Carville) 8.00 1.03 10 5 2 0 0
Shell Rock River 1.80 0.22 14 3 1 0 0
Cedar R. (C. Falls) 8.70 1.15 10 3 2 0 0
Cedar R. (Gilbertvi 4.70 0.97 10 3 2 0 0
Cedar R. (Bertram) 5.30 0.86 12 3 3 0 0
Total Cyanazine 65 23 12 0 0 100

(65.0%) (23.0%) (12.0%) (0.0%) (0.0%)
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Spreadsheet 9.1) Cedar River at Floyd, IA

5/84-9/85 | Atrazine
Maximum Ar. Mean [Concentration Distribution :
(ug/L) (ug/L) €<0.1 0.1<C<1 1<C<3 3<C<12 >12

8.80 1.47 0 13 1 2 0

5/84-9/85 | Cyenazine
Maximum Ar. Mean |Concentration Distribution

(ug/L) (ug/L) C<0.1 0.1<C<1 1<€<10 10<C<40 C>40
8.00 1.05 9 5 2 0 0

Atrazine Cyanazine

Atrazine Cyanszine |Concn./ Concn./
Conen. Conen. |4 X MCL 4 X Life HA

g €12 ug/L) (40 ug/L)
0.05 0.01
0.73 0.20
0.67 0.14
7/16/84 2.10 0.43 0.18 0.01
8/14/84 0.38 0.10 0.03 0.00
9/19/84 0.13 0.10 0.01 0.00
10/24/84 0.49 0.26 0.04 0.01
11/28/84 0.18 0.10 0.02 0.00
12/27/84 0.22 0.10 0.02 0.00
1729785 0.14 0.10 - 0.01 0.00
3/25/85 0.12 0.10 .01 0.00
5/20/85 0.45 0.76 0.04 0.02
6/17/85 0.66 0.73 0.06 0.02
7/22/85 0.14 0.10 0.01 0.00
8/19/85 0.33 0.10 0.03 0.00
9/23/85 0.75 0.10 0.06 0.00

Atrazine: Cyanazine | Atrazine Cyanazine
Arithmetic Arithmetic Hean/ Hean/

Sampling Mean Mean MCL Life HA

Interval (ug/L) (ug/L) (3 ug/L) (10 ug/L)
5/84-12/84 2.33 1.65 0.78 0.17
1/85-9/85 0.37 0.28 0.12 0.03




Spreadsheet 9.2) Cedar River near Carville, IA

5/84-11/85] Atrazine
Maximum Ar. Mean |Concentration Distribution
(ug/L) (ug/L) €<0.1 0.1<C<1 1<C<3 3<C<12 c>12

16.00 1.89 1 12 2 1 1

5/84-11/85| Cyanszine
Maximum Ar. Mean |Concentration Distribution

(ug/L) (ug/L) €<0.1 - 0.1<CA 1<C<10 10<C<40 C>40
g8.00  1.03 10 5 2 0 0
Atrazine Cyanazine
Atrazine Cysnazine |Concn./ Concn./
Concn. Concn. |4 X MCL 4 X Life HA
Sample Dat (ug/L) (ug/L) ]€12 wg/L) (40 ug/L)
5/22/84 1.40 0.24 0.12 0.01
6/9/84 8.00 0.72 0.20
6/19/84 6.80 1.33 0.17
8/14/84 0.32 0.10 0.03 0.00
9/19/84 0.21 0.10 0.02 0.00
10/24/84 0.61 0.16 0.05 0.00
11/28/84 0.18 0.10 0.02 0.00
12/727/84 0.10 0.10 0.01 0.00
1729/85 0.17 0.10 0.01 0.00
3/26/85 0.13 0.10 0.01 0.00
5/21/85 0.33 0.54 0.03 0.01
6/18/85 0.64 0.61 0.05 0.02
7/23/85 0.24 0.10 0.02 0.00
8/20/85 0.37 0.10 0.03 0.00
9/24/85 0.65 0.16 0.05 0.00
10/28/85 0.49 0.10 0.04 0.00
11/18/85 1.70 0.10 0.14 0.00
Atrazine Cyanazine | Atrazine Cyanazine
Arithmetic Arithmetic Mean/ Hean/
Sampling Mean Mean MCL Life HA
Interval (ug/L) (10 ug/L)

5/84-12/84
1/85-11/85

0.19
0.02



Spreadsheet 9.3) Shell Rock River near Northwood, 1A

5/84-11/85{ Atrazine
¥aximum Ar. Mean |Concentration Distribution
(ug/L) (ug/L) €<0.1 0.1<C<1 1<C<3 3<C<12 c>12
7.30 0.92 2 12 3 1 0
5/84-11/85] Cyanazine
Wax imum Ar. Mean [Concentration Distribution
{ug/L) (ug/L) €<0.1 0.1<C<1 1<C<10 10<C<40 C>40
1.80 0.22 14 3 K] 0 1]
Atrazine Cyanazine .
Atrazine Cyanazine |Concen./ Concn./
Conen. Concn. |4 X MCL 4 X Life HA
Sample Datel  (ug/L) (ug/L)  1€12 wg/L) (40 ug/L)
5/21/84 0.25 0.10 0.02 0.00
6/9/84 2.50 0.18 0.21 0.00
6/18/84 1.80 0.61 0.05
7/16/84 1.40 0.30 0.12 0.01
8/13/84 0.55 0.10 0.05 0.00
9/18/84 0.21 0.10 0.02 0.00
10/23/84 0.33 0.10 0.03 0.00
11/727/84 0.24 0.10 0.02 0.00
12/26/84 0.28 0.10 0.02 0.00
1728/85 0.41 0.10 0.03 0.00
3/25/85 0.18 0.10 0.02 0.00
5/20/85 1.50 0.20 0.13 0.01
6/17/85 0.26 0.10 0.02 0.00
7/22/85 0.10 0.10 0.01 0.00
8/19/85 0.33 0.10 0.03 0.00
9/23/85 0.33 0.10 0.03 0.00
10/28/85 0.10 0.10 0.01 0.00
11/18/85 0.27 0.10 0.02 0.00
Atrazine Cyanazine | Atrazine Cyanazine
Arithmetic Arithmetic Mean/ Mean/
Sampling Mean Hean MCL Life HA
Interval (ug/L) (ug/L) (3 ug/l) (10 ug/L) *
5/84-12/84 1.45 0.32 0.48 0.03
1/85-11/85 0.39 0.1 0.13 0.01
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Spreadsheet 9.4) Cedar River at Cedar Falls, IA

5/84-9/85 | Atrazine
Maximum Ar. Mean |Concentration Distribution
(ug/L) {ug/t) €<6.1 0.1<C<1 1<C<3 3<C<12 c>12

16.00 2.32 1 11 2 0 2

5/84-9/85 | Cyanazine
Maximum Ar. Mean {Concentration Distribution

(ug/L) - (ug/L) €<0.1 0.1<C<1 1<C<10 10<C<40 £>40
8.70 1.15 10 4 2 0 0
Atrazine Cyanazine
Atrazine Cyanazine |Concn./ Concn./
Concn. Concn. |4 X MCL 4 X Life HA
Sample Dat (ug/L) Cug/L) 1€12 ug/l) (40 wg/L)
5/23/84 0.43 0.17 0.04 0.00
6/10/84 8.70 0.22
6/20/84 7.20 0.18
7/17/84 1.30 0.24 0.11 0.01
8/15/84 0.28 0.10 0.02 0.00
9/20/84 0.10 0.10 0.01 0.00
10/24/84 0.30 0.10 0.03 0.00
11/28/84 0.19 0.10 0.02 0.00
12/27/84 0.26 0.10 0.02 0.00
1/30/85 0.16 0.10 0.01 0.00
2/26/85 1.00 0.10 0.08 0.00
3/26/85 0.14 0.10 0.01 0.00
5/21/85 0.26 0.34 0.02 0.01
6/18/85 1.10 0.68 0.09 0.02
7/23/85 0.23 0.10 0.02 0.00
9/24/85 0.30 0.10 0.03 0.00
Atrazine Cyanszine | Atrazine Cyanazine
Arithmetic Arithmetic Mean/ Mean/
Sampling Mean Mean MCL Life HA
Interval (ug/L) (ug/L) (3 ug/L) €10 ug/L)
5/84-12/84 8 5 0.19
1/85-9/85 0.15 0.02



Spreadsheet 9.5) Cedar River at Gilbertville, IA

5/84-11/85| Atrazine
Meximun  Ar. Mean |Concentration Distribution
(ug/L) (ug/L) €<0.1 0.1<c<1 1<C<3 3<c<12 c>12
8.00 1.85 3 9 1 1 1
5/84-11/85| Cysnazine
Max imum Ar. Mean |Concentration Distribution
{ug/L) (ug/L) €<0.1 0.1<C<1 1<C<10 10<C<40 £>40
%.70 0.97 10 3 2 0 0
Atrazine Cyanazine
Atrazine Cysnazine |[Concn./ Concn./
J Conen. Concn. ]4& X MCL 4 X Life HA
Sample Dat (ug/L) (ug/L) 112 wg/L) (40 ug/L)
5/23/84 0.49 0.25 - 0.04 0.01
6/10/84 8.10 0.20
6/20/84 8.00 4.70 0.67 0.12
7/19/84 1.10 0.27 0.09 0.01
8/15/84 0.21 0.10 0.02 0.00
10/25/84 0.39 0.10 0.03 0.00
11/30/84 0.19 0.10 0.02 0.00
12/28/84 0.26 0.10 0.02 0.00
3/26/85 0.15 0.10 0.01 0.00
6/18/85 0.65 0.24 0.05 0.01
7/23/85 0.56 0.10 0.05 0.00
8/20/85 0.38 0.10 0.03 0.00
9/24/85 0.10 0.10 0.01 0.00
10/29/85 0.10 0.10 0.01 0.00
11/19/85 0.10 0.10 0.01 0.00
Atrazine Cyanazine | Atrazine Cyanazine
Arithmetic Arithmetic Mean/ Mean/
Sampling Mean Mean MCL Life HA
Interval (ug/L) (ug/L) (3 ug/L) (10 ug/L)
5/84-12/84 2 0.17
3/85-11/85 0.10 0.01
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Spreadsheet 9.6) Cedar River near Bertram, IA

6/84-11/85] Atrazine

Maximum Ar. Mean |Concentration Distribution

(ug/t) - Cug/L) €<0.1 0.1<Cc<1 1<C<3 3<c<i2 c>12
7.60 1.54 2 13 0 3 0
6/84-11/85] Cyanazine
Maximum Ar. Mean |Concentration Distribution
(ug/L) (ug/L) C<0.1 0.1<C<1 1<C<10 10<C<40 C>40
5.30 0.86 12 3 3 0 0
Atrazine Cyanazine
Atrazine Cysnazine [Conen./ Conen./
Concn. Concn. |4 X MCL 4 X Life HA
Sample Dat (ug/L) - - (ug/L) |€12 ug/L) (40 ug/L)
5.30 0.63 0.13
5.10 0.63 0.13
2 2.50 0.62 0.06
8/16/84 0.25 0.10 0.02 0.00
9/21/84 0.29 0.10 0.02 0.00
10/26/84 0.26 0.10 0.02 0.00
11/30/84 0.21 0.10 0.02 0.00
12/28/84 0.314 0.10 0.03 0.00
1/30/85 0.21 0.10 0.02 0.00
2/27/85 0.89 0.10 0.07 0.00
3/27/85 0.13 0.10 0.01 0.00
5/22/85 0.35 0.50 0.03 0.01
6/19/85 0.95 0.49 0.08 0.01
7/24/85 0.10 0.40 0.01 0.01
8/21/85 0.47 0.10 0.04 0.00
9/25/85 0.38 0.10 0.03 0.00
10/29/85 0.10 0.10 0.01 0.00
11/19/85 0.26 0.10 0.02 0.00-
Atrazine Cyanazine | Atrazine Cyanazine
Arithmetic Arithmetic Mean/ Mean/
Sampling Mean Mean MCL Life HA
Interval (ug/L) (ug/L) (3 ug/L) (10 ug/L)
6/84-12/84 PiRE i 0.17

1/85-11/85
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STUDY 10: Roux P. 1989. Summary of atrazine/metolachlor cross-over
in the surface-water monitoring program. Completed in February
1988. Performed by Roux Associates and submitted by Ciba Geigy
Corp., Greensboro, NC. Laboratory study #CG-02814. Appendix D of
410652-05.

10.1) Surface Waters Sampled:

Surface waters sampled were 3 in Iowa, 2 in Georgia, and one
each in Delaware, Louisiana, Michigan, Minnesota, Ohio, and South
Dakota (Table 10.1 and Figure 10.1 from Table 1 and Flgure 1 of the
study report).

10.2) Ssampling Times:

Surface water samples were collected monthly in September,
October, and November of 1986; monthly in March, July, August,
September, October, and November 1987; and bimonthly in April, May,
and June 1987. Samples were not collected in December, January, or
February.

10.3) Sampling Methodology: No information was provided.
10.4) Analytical and QA/QC Methodologies:

The study author refers readers to a En-Cas Laboratories
report entitled "Monitoring of Atrazine in Surface Water" dated
1987 for information on analytical and QA/QC procedures.

10.5) Results:

The results of the sample analyses are presented in Table 10.2
(from Table 3 of the study report). Same page plots of the
atrazine concentration, precipitation, and river flow (dischdarge)
vs. time in 1986 and 1987 are given for each sampling location in
Surface Water Appendix Figures 10.2 through 10.8 (from Figures 3
through 8 of the study report).

Under Phase II of the Drinking Water Regulations, water supply
systems will be required to collect a minimum of 4 finished water
samples a year, one per quarter. A water supply system will be
considered out of compliance if the annual mean concentration of a
regulated pesticide in the 4 quartely samples exceeds the MCL for
the pesticide. If the pesticide concentration exceeds 4 times the
MCL in any individual sample the annual mean will obviously exceed
the MCL if only the minimum number of samples is collected (4 per
year; 1 per quarter).

Concentrations of atrazine were compared to 4 times its MCL.

Annual (or the longest available if less than annual) arithmetic
mean concentrations of atrazine were compared to its MCL.

10.2
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The maximum observed concentrations, the concentration
distributions, and arithmetic mean concentrations of atrazine for
each of the 11 surface waters sampled are presented Spreadsheets
10.1 through 10.11, and are summarized in Table 10.3. The 2
atrazine concentrations exceeding the MCL (3 ug/L) are shaded in
the spreadsheets. None of the atrazine concentrations exceeded 4
times the MCL. The concentration distributions of atrazine were
computed with respect to its detection limit (0.1 ug/L), 1 ug/L,
its MCL (3 ug/L), and 4 times its MCL (12 ug/L).

Atrazine was detected at > 0.1 ug/L in 65.7% of the 163
samples collected from the 14 rivers, but 93.5% of the detécts were
less than 1.0 ug/L. The highest peak concentrations observed were
4.5 ug/L in the Skunk River, IA; 4.5 ug/L in the Bayou Tech River,
LA; 2.70 ug/L in Skunk Creek, SD; 1.90 ug/L in the Mad River, OH;
1.80 ug/L in the North River, IA; 1.40 ug/L in the Rum River, MN;
and 1.20 ug/L in Strockly Branch, DE. However, those were the only
observed concentrations > 1.0 ug/L.

10.6) Comments:

(1) Atrazine is used primarily as a pre-emergent herbicide for
corn. It is therefore applied within a few days after planting
which occurs between the first part of April and the last part of
May in most of the country (Figure 21). However, 4 of the 7
reported concentrations > 1 ug/l were for samples collected in June
1987, 2 were for samples collected in July 1987, and the remaining
one was for a sample collected in early August 1987. That suggests
that the persistence of atrazine may be sufficient to extend its
potential for runoff to several months after its application in
some locations. ’

(2) The study author refers readers to a En-Cas Laboratories report
.entitled "Monitoring of Atrazine in Surface Water" dated 1987 for
information on analytical and QA/QC procedures. However, that
report was not included for review. The analytical and QA/QC
procedures described in the 1988 En-Cas report entitled "Analysis
of Atrazine Residues in Samples from a Surface Water Monitoring
Program: Analytical Phase of Roux Associates Project No. CG-02814"
appear to be adequate (see DER for 411352-06, study 2). If the
same analytical and QA/QC procedures were used in the cross-over
study, they are probably adequate. Nevertheless, EFGWB needs to see
the actual OQA/QC data (field and 1lab blanks, recoveries,
calibration, etc.) to determine the accuracy of the cross-over
data.

(3) The study was primarily designed for the determination of
metolachlor in rivers within metolachlor use areas. Since atrazine
is so widely used, samples collected during the second phase of the
study were also analyzed for atrazine. However, atrazine
concentrations in samples collected from the 10 known to drain high
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metalochlor use areas were generally substantially less than in
samples collected in other studies from surface waters known to
drain high atrazine use areas.

10.3
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