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4.3 Implications of Current Loadingsof Level | Pesticidesin the Great L akes

In previous sections, we have discussed the fate and transport, sources, and current
concentrations of the Level | pesticides throughout the Great Lakes system. However, while
important in terms of monitoring and tracking the gradual elimination of these compounds from
the environment, these data do not provide a perspective regarding the environmental
significance of these compounds. The purpose of this section is to evaluate the current levels
with regard to health effects or other environmental consequences to determine the potential
implications of the residual contamination.

Due to the variation in data avail ability and quality among the various chemicals, aformal risk
assessment was not considered appropriate for the purpose of thisreport. Adverse effectsto
humans and ecological receptors associated with the Level | pesticides are summarized. Finally,
current concentrations are compared to available benchmark values to determine the potential for
adverse effects to be associated with conditionsin the Great L akes.

4.3.1 Human and Ecological Health Effects

Persistent organic pollutants are, by definition, organic compounds that are highly resistant to
degradation by biological, photolytic, or chemical means. They typicaly have low water
solubility and high lipid solubility, leading to their propensity to pass readily through biological
membranes and accumulate in fat deposits. These compounds have been associated with
significant environmental impacts in awide range of species and at virtually all trophic levels.
Chronic toxicity is of particular concern due to the long half-lives associated with most of these
chemicals.

In humans, chronic exposuresto the Level | pesticides have been associated with effects to the
reproductive, immune and endocrine systems (EPA, 1997d; Ritter et al., 1995). Neurological
and behavioral effects have also been noted (EPA, 1997d; Ritter et al..,1995). Acute exposures
to these compounds have been demonstrated to cause a variety of systemic, neurological and
behavioral symptoms including headache, dizziness, nausea, vomiting, irritability, confusion,
ataxiaand general malaise (USDHHS, 1993, 1994, 1995, 1996; Ritter et al.., 1995; EPA, 1997d).
In addition, chlordane and DDT may be associated with an increase in cerebrovascular disease
(Ritter et al., 1995). All of these pesticides have been determined to be probable carcinogens
based on animal studies; there are no definitive human data regarding the carcinogenicity of these
compounds (EPA, 1997d). For example, DDT may be associated with liver and biliary cancer,
however, confounding factorsin the study were not fully accounted for (Ritter et al.., 1995). A
recent study in the United Kingdom presented a study which appeared to link high levels of
dieldrin to breast cancer (Lancet, 1998). This not only illustrates the carcinogenic nature of these
compounds but highlights the potential link of certain Level | pesticides to disruption of the
endocrine system, which is currently being debated. Table 4-10 summarizes the potential health
effects associated with the pesticides.
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Table 4-10. Potential Human Health Effects Associated with Level 1 Pesticides?

Chemical Cancer Reproductive/ Neurological/ | Immunological Endocrine Other
Developmental Behavioral Non-Cancer

Aldrin Probable X

Chlordane Probable X X X X Liver toxicity

Dieldrin Probable X X X X Death

DDT Probable X X X X Liver toxicity

Mirex Probable X X

Toxaphene Probable X X X X Cardiovascular
effects; liver
toxicity

@Data for mirex and aldrin from ATSDR reports (1995 and 1993, respectively). Datafor all other chemicals from EPA, 1997.

In wildlife, chronic exposuresto the Level | pesticides have been linked to a broad range of
effects at the individual and species level including impairment of the reproductive, nervous,
immune, and endocrine systems, and changes in enzyme functioning (Table 4-11; EPA, 1997d).
Reproductive effects observed include reduced fertility, increased embryo toxicity, reduced
hatchability, reduced survival of offspring, abnormalitiesin offspring, parental behavior change
and changes in mating behavior (Ritter et al.., 1995; EPA, 1997d). One well known example of
impaired reproductive success is the association of eggshell thinning in a number of bird species
with exposuresto DDT and DDE. Asaresult of eggshell thinning, the reproductive success of
these birdsis greatly reduced. This effect is primarily associated with birds of prey (EPA, 1997d,;
Ritter et al., 1995). Table 4-12 summarizes relevant toxicity and environmental data associated
with acute exposures to these chemicals.

Table4-11. Potential Effectsof Level 1 Pesticideson Aquatic Lifeand Wildlife

Chemical | Cancer Reproductive/ Neurological/ | Metabolic/ | Immunological | Decreased Mortality

Developmental Behavioral Enzyme Growth/

Biomass

Aldrin P F.B
Chlordane M I,F,A,B.M F.B,.M I,M M I,M I,F,A,B.M
Dieldrin A B B
DDT 1,B,AM F.B I,M M P P
Mirex M,B M 1,B
Toxaphene M I,F.B,M A,FB I,F,B I,F,A,B.M

@Data for mirex and aldrin from ATSDR reports (1995 and 1993, respectively). Datafor all other chemicals from EPA, 1997.
P: plants; I: invertebrates; F: fish; A: amphibians/reptiles; B: birds; M: mammals.
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Table4-12. Summary of Relevant Toxicity and Environmental Data®

Chemical AquaticLCg, | Mammalian Avian Oral Bioconcentration Half-Life Half-Life
(ug/L)? Oral LDg, LD, Factor in Soil in
(mg/kg body (mg/kg body Atmosphere
weight) weight)

Aldrin 13-89 33-320 6.6 - 520 1550 - 20000 Several 35 minutes
months

Chlordane 0.4-52 335-1720 1200 200 - 18500 Upto20 1.3 days
years

Dieldrin 0.5- 330 37-330 26.6 - 381 4860 - 14500 1 month to Unknown
5years

DDT 0.4 - 380 113- 1770 386 - 2240 12000 2-15years | 2days

Mirex NA 125 - 1000 1400 - 10000 2600 - 51400 Upto10 Unknown
years

Toxaphene 22-21 46 - 365 70.7 - 250 4200 - 90000 2monthsto | 4-5days
11 years

®Represents 96 hours L C;, for fish and invertebrate species.
Sources: Ritter et al.,1995 and ATSDR Reports.

In addition to the effects noted above, chlordane, dieldrin, DDT, and toxaphene are believed to
be endocrine disruptors (EPA, 1997; Ritter et al., 1995). Endocrine disruptors are chemicals that
are believed to interfere with the operation of the endocrine system in many ways, including
mimicking or blocking the effect of natural hormones. This interference can potentially disrupt
the reproductive and immune systems and adversely affect metabolism, growth and behavior.
For example, p,p-DDE has been shown to inhibit the binding of androgen, and has been
associated with effects such as reduced penis size in aligators (EPA, 1997). In laboratory
studies, DDT has been shown to induce production of vitellogenin, a protein typically produced
only in females, in male turtles and frogs (EPA, 1997).

4.3.2 Current Human Health and Environmental Criteria and their Relevance

To evaluate the potential that residual concentrations of pesticides may be associated with
adverse environmental effects, current levels were compared to available benchmark toxicity
values. These valuesinclude general guidelines developed for screening-level purposes, as well
as promulgated regulatory criteria. These benchmark values are from many different sources,
however, al have the ultimate goal of being protective of human and/or ecological health.
Where possible, benchmark values developed specifically for the Great Lakes were considered.
In general, these values are more restrictive compared to those pertaining to national levels. In
the absence of values specific to the Great Lake, either national or regional values were used.
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Water Quality Effects Evaluation

For the purpose of this assessment, water quality criteria (WQC) derived specifically for the
Great Lakes were evaluated as well as National Water Quality Standards (WQS) . 1n 1995, EPA
adopted water quality criteriafor the Great Lakes as part of the Great Lakes Initiative (EPA,
1995; Table 4-13). Although not promulgated, this guidance establishes minimum acute and
chronic water quality standards for fish and other aquatic lifein the Great Lakes. In addition,
criteria developed for the protection of wildlife and human health are presented. Water Quality
Standards (WQS) developed by EPA were also considered (EPA 1997¢; 40 CFR 131). All of the
human health and wildlife values considered are designed to protect individuals from adverse
health affects associated with consumption of food (i.e., fish) and water. It isimportant to note
that the human health values were derived using arisk based approach. This approach back-
calculates an ‘ acceptable’ level based on adefined level of acceptable risk and conservative
assumptions regarding the amount of fish consumed and the propensity of the chemical to
bioaccumulate. Asaresult, some of the criteria are below detectable limits associated with the
analytical methods used by recent investigators.

None of the pesticides were measured at concentrations exceeding the WQC or WQS for the
protection of aquatic life. However, concentrations of dieldrin and DDT from Lakes Superior,
Erie, and Ontario exceeded the WQC for human carcinogenic effects. The maximum
concentration of each of these chemicals reported in Lake Erie also exceeded the national WQS
value. DDT concentrations in each of these |akes also exceeded the Great Lakes Initiative value
for the protection of wildlife. Concentrations of toxaphenein al but Lake Ontario exceeded the
WQC for carcinogenic effects in humans, the one available benchmark value for this chemical.
The maximum value of chlordanein Lakes Erie and Ontario is approximately equivalent to the
WQC for carcinogenic effects in humans. The maximum concentration of dieldrin reported in
Lake Superior exceeded the WQS as well.

Based on this evaluation, concentrations of pesticides in surface waters of the Great L akes do not
appear to be posing an increased risk to aquatic receptors. However, concentrations of DDT,
dieldrin, toxaphene and, to a lesser extent, chlordane, appear to pose a potential carcinogenic risk
to humans through consumption of fish from these waters.

Sediment Quality Effects Evaluation

Currently, there are no sediment quality criteriathat have been developed specificaly for the
Great Lakes. Therefore, in the absence of national or regional benchmark values for the Level |
pesticides, three aternative sets of toxicity values were evaluated, including sediment screening
values developed by NOAA (Long and Morgan, 1991), national sediment quality criteria (SQC)
proposed by Environment Canada (Environment Canada, 1994) and Provincial SQC adopted by
the Province of Ontario (Jaagumagi, 1992) (Table 4-14). All of these values were derived for the
protection of aguatic species.

4-51



Great Lakes Pesticide Report
December 30, 1998 - DRAFT FINAL

NOAA'’s (Long and Morgan, 1991) effects range-low (ER-L) and effects range median (ER-M)
values were statistically derived based on adistribution of all concentrations reported to be
associated with any adverse effectsin aquatic species. The ER-L isthe 10th percentile of this
distribution, and is intended to represent the lowest value at which effects are possible. The ER-
M isthe 50th percentile and is intended to indicate the lowest value at which effects are likely to
occur (i.e., probable effects concentration). In general, concentrations lower than the ER-L are
generally protective of all aquatic species, while effects are considered probable for sediments
where concentrations exceed the ER-M (Long and Morgan, 1991).

Interim sediment quality assessment values proposed as national sediment quality guidelines for
Canada were also included (Environment Canada, 1994). These values were derived using a
modified version of the approach used to calculate the NOAA values. In this methodology,
literature on each chemical was divided into effects and no effects data sets. The threshold effect
level (TEL) represents the geometric mean of the 15™ percentile concentration of the effects data
set and the 50™ percentile concentration of the no effects data set. The probable effect level
(PEL) is the geometric mean of the 50™ percentile of the effects data set and the 85" percentile of
the no effects data set. Thus, concentrations below the TEL are not expected to be associated
with effects, while exceedance of the PEL indicates probable effects (Environment Canada,
1994).

In addition, guidelines developed by the Province of Ontario in Canada were considered.
Ontario’s guidelines define three levels of effects, the no effect level (NEL), lowest effect level
(LEL) and the severe effect level (SEL) (Jaagumagi, 1992). The NEL represents concentrations
at which no effects have been observed and isintended to protect all aquatic resources against
toxicity and biomagnification. The LEL isintended to protect the majority of the benthic
community, while the SEL indicates alevel at which pronounced disturbance of the sediment-
dwelling community can be expected (Jaagumagi, 1992). The NEL isderived using an
equilibrium partitioning (EgP) approach, while the LEL and SEL are calculated using a
screening-level concentration (SLC) approach (Jaagumagi, 1992).

In general, concentrations of the pesticides measured in surficial sediments exceeded the
minimum guidelines available. For example, concentrations of aldrin, dieldrin, chlordane, DDT
and mirex all exceeded the values representing the ER-L (Long and Morgan, 1991), the LEL
(Jaagumagi, 1992) and the TEL (Environment Canada, 1994). However, only chlordane, dieldrin
and DDT were reported at concentrations that exceed the guidelines associated with probable or
severe effects (i.e.,, ER-M, PEL, SEL). Maximum reported concentrations of chlordane exceed
all of the available guidelines by arelatively large margin while maximum reported
concentrations of DDT exceed the severe effect level derived by Ontario (Jaagumagi, 1992), but
are approximately equivalent to the PEL (Environment Canada, 1994) and below the ER-M
(Long and Morgan, 1991). In contrast, dieldrin exceeds only the PEL (Environment Canada,
1994) in Lake Michigan. Historically, concentrations of each of these pesticides were higher, and
were likely associated with an increased potential for adverse effects.
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It isimportant to note that exceedance of these criteria does not mean that adverse effects have
occurred; rather, it is an indication that the potential for impacts to the aquatic community exist.
The guidelines evaluated are based on effects data associated with avariety of impacts including
mortality, developmental effects, reduced growth, and reductions in reproductive success.

Biota

In addition to sediment and water, benchmark guidelines have aso been developed for
concentrations of pesticidesin fish and other biotatissues (e.g., eggs). Typically these
concentrations have been derived for the purpose of protecting piscivorous species (i.e., humans
or wildlife). Table 4-15 presents the benchmark guidelines identified.

Comparison of recently measured fish tissue levels to benchmark values for human health
indicates that concentrations of all of the chemicals except toxaphene exceed at |east one of the
available criteria (Table 4-15). This suggests that consumption of fish from the Great Lakes
continues to pose a potential risk to humans. Eating fish is one of the most common exposure
routes for humans to environmental contaminants. Therefore, fish consumption advisories are
frequently issued by regulatory agencies as aresult of elevated concentrations of chemicalsin
fish tissue. Asaresult, fish consumption advisories provide concrete examples of health
concerns and the effects that chemicals have on the public use of waters and aquatic resources
(EPA, 1997d).

In the Great Lakes region, most fish consumption advisories that have been issued are driven by
elevated concentrations of PCBs, although other pollutants such as mercury, chlordane, and
dioxin have also warranted fish advisories in many waterbodies (EPA, 1997d). One state,
Wisconsin, has issued an advisory for toxaphene in Lake Superior (EPA, 1997d). Table 4-16
lists fish consumption advisoriesin the Great Lakes region that have been issued as the result of
these pesticides.

Concentrations of DDT were found to exceed the available benchmark guidelines derived for the
protection of piscivorous wildlife, indicating that potential risks to fish-eating birds and
mammals may also still exist. The only other chemicals for which criteria exist were dieldrin and
aldrin; the combined concentrations of those chemicals appear to be below the relevant
benchmark values. One guideline value for concentrations in avian eggs was also evaluated.
Environment Canada suggests avalue of 1 ppm DDT in bird eggs based on available toxicity
data. Current concentrations of DDT reported in eggs are slightly below this concentration,
indicating that potential risks have been reduced.
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Table4-13. Comparison of Water Concentrations (ng/L) to Great L akes and National
Water Quality Guidelinesand Criteria.

~YEAR Aldrin Dieldrin Chlordane DDT Mirex Toxaphene
(Concentration in ng/L)
Lake Superior >1996 <0.007% 0.07-0.16* 0.006-0.011* <0.06% <0.02* NA
<1994 0.044-0.359" | 0.08-0.412°¢ 0.06-0.3 0.007-0.195°¢ NA 0.29-1.12°
Lake Michigan >1990 NA NA NA 0.005¢ NA 0.13-0.38°
<1990 NA NA NA NA NA NA
Measured
Concentrations |Lake Huron >1990 NA NA NA 0.002° NA 0.16-0.47°
<1990 <0.01' 0.2-0.4% 0.004-0.07°f 0.002-0.15°¢" | <0.04-1.1"9 NA
Lake Erie >1990 <0.01" 0.06-0.76" 0.02-0.25" 0.002-0.3°" <0.04" 0.079-0.23°
<1990 <0.01' 0.2-1.1% 0.06-0.1° 0.007-0.022° | <0.04-1.4" NA
Lake Ontario >1990 <0.01" 0.12-0.27" 0.03-0.26" 0.004-0.25%¢" | <0.05-0.07" 0.061-0.17¢
<1990 <0.01' 0.1-0.63%<f 0.008-0.06"" 0.02-0.05° <0.04-1.5'¢ NA
Human NA 0.006 0.25 0.15 NA 0.068
Carcinogenic
Great Lakes
Initiatiave  [Human NA 0.41 14 2 NA NA
Guidelinesand |Noncarcinogenic
Criteria-?
Aquatic Life Acute NA 240 NA NA NA NA
Chronic NA 56 NA NA NA NA
Wildlife NA NA NA 0.011 NA NA
National Aquatic Life Freshwater 3000 19 4.3 1 NA 2
wQs?#
Saltwater 1300 19 4 1 NA 2
Human Health 0.13 0.14 0.57 0.59 NA 0.73

NA = Not Available

1. USEPA, 1995. March 23, 1995 Great Lakes Initiative

2. Great Lakes Water Quality Agreement, 1987.

3. EPA, 1997e. Water Quality Standards, 40 CFR 131. Vauesfor adrin are maximum concentrations. All other values are continuous
concentrations

4. Values are for human chronic exposure through both fish consumption and drinking water at a10°® risk level.

Sources:

3 'ltalian 1998 Current Concentrations Exceed Criteria
bStevens and Neilson 1989

‘Hoff etal., 1996 Criteria Exceeded

dUSEPA, 1997d
eSwackhamer et al., 1998
L’ Italian 1993

9Sergeant et al., 1993
"L’ Italian, 1996a; 1996b
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Table 4-14. Comparison of Measured Sediment L evelsto Relevant Sediment Quality

Guidelines
Aldrin® | Dieldrin® | Chlordane | DDT | Mirex® | Toxaphene
(Concentrationsin ug/kg)
All Lakes 1 5 0.5- 310 3.0-50 | ND-25 2.8-45
Measured )
Concentrations L ake Superior NA NA NA 3 NA 28-15
Lake Michigan 1 5 05-4 50 ND 15- 45
Lake Ontario NA NA NA 50 25 15- 16
Ontario Ministry NEL NA 0.0006 0.005 NA NA NA
of the
Environment LEL® 0.002 0.002 0.007 0.007 0.007 NA
Sediment Quality
Criteri® SELY 8.4 01 5.9 11.8 128 NA
NOAA ER-L NA 0.02 0.5 3 NA NA
Benchmark
Guidelines® ER-M NA 8 6 350 NA NA
Environment TEL NA 0.715 2.26 3.89 NA NA
Canada Proposed
National Sediment
Quality Criteria’ PEL NA 4.3 4.79 51.7 NA NA

NA = Not Available
ND = Below Detection Limits

& Current measured concentrations estimated based on depth profile graphs.
b Ontario Ministry of the Environment, 1994. No-effect level (NEL), lowest effect level (LEL), and severe effect level (SEL).

¢ Assumes 1% organic carbon.

4Guideline is presented in units of ..g/g organic carbon.

¢Long and Morgan, 1991. Effects Range-Low (ER-L) and Effects Range-Median (ER-M).
f Canadian National Sediment Quality Guidelines (1994). Threshold effect level (TEL) and Probable Effect Level (PEL).

Value Exceeds Probable or Severe Effect Level

Criteria Exceeded
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Table4-15. Comparison of Measured Biota Concentrationsto Relevant Guidelines.

FISH TISSUE (mg/kg)

Aldrin Dieldrin Chlordane DDT Mirex T oxaphene
All Lakes NA 0.03-0.15 045-1 0.5-1.16 0.009-0.9 0.5-1.27
L ake Superior NA NA NA NA NA 1.27
Measured
Concentrations |Lake Huron NA NA NA NA <0.009 NA
Lake Erie NA 0.03 0.5 NA <0.009 NA
Lake Michigan NA 0.15 045-1 1.16 ND 191
Lake Ontario NA NA NA NA 0.6-09 0.5
LaMP, 1998* NA NA 0.037 NA NA NA
Great Lakes NA 0.0025 0.04 NA NA NA
Initiative®
USFDA® sum of aldrin and dieldrin 0.3¢ 5 0.1 5
Human Hedlth cannot exceed 0.3
Guidelines Health Canade® | NA NA NA 5 0.1 NA
Great Lakes sum of adrin and dieldrin NA NA NA NA
Water Quality cannot exceed 0.3
Agreement |
NY DOH?¢ sum of adrin and dieldrin NA 5 0.1 NA
cannot exceed 0.3
OMEE" NA NA NA 5 NA NA
Great lakes NA NA NA 1 NA NA
Water Quality
Wwildlife Agreement’
Guidelines
International sum of aldrin and dieldrin NA 1 lessthan NA
Joint cannot exceed 0.3 detection
Commission’
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Table 4-15 (continued)
AVIAN EGGS (mg/kg)
Aldrin Dieldrin Chlordane DDT Mirex Toxaphene
All Lakes NA 0.65-2 0.1-0.25 39-30 05-1 NA
L ake Superior NA 0.9 (eagle) <0.1 (herring gull) 10 0.5 (herring gull) NA
Measured (eagle)
Concentrations
Lake Huron NA >2 (eagle) <0.1 (herring gull) >30 0.5 (herring gull) NA
(eagle)
Lake Erie NA 0.65 (eagle) <0.1 (herring gull) | 3.9-10 |0.5 (herring gull) NA
(eagle)
Measured Lake Michigan NA >2 (eagle) 0.25 (herring gull) >30 0.5 (herring gull) NA
Concentrations (eagle)
Lake Ontario NA NA <0.1 (herring gull) NA <1 (herring bull) NA
Guidelines Environment NA 1 NA NA NA NA
Canada, 1997¢

2 Fish Tissue criteriafor protection of human health reported in the Lake Ontario LaMP, May, 1998.
PGLI Fish Flesh Values, based on 3.1% lipid content. From Lake Ontario LaMP, May 1996.

¢ US Food and Drug Administration action levelsin edible portions of fish. Asreported by EPA, 1995 unless otherwise noted.

4US Food and Drug Administration action levelsin edible portions of fish. FDA, 1989 as cited by ATSDR, 1994.
¢Health Canada consumption guidelines for edible portions of fish (EPA, 1995).

f Great L akes Water Quality Agreement, 1987 for the protection of human consumers of fish.

9New York State Department of Health criteria for edible portions of fish (EPA, 1995).

"Ontario Ministry of Energy and Environment for protection of human consumers of fish (EPA, 1995).

" Great Lakes Water Quality Agreement, 1987 for the protection of piscivorous birds.

I International Joint Commission objectives for protection of wildlife (EPA, 1995).

k Asreported in the Lake Ontario LaMP, May 1998.

Exceeds Criteria

Criteria Exceeded
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Table 4-16. Fish Consumption Advisoriesin the Great L akes Region

Water Body?* Great Waters Fish Species Advisory Type
a
Pollutant of Concerns
LAKE ERIE
PA Chlordane, PCBs Carp, channel catfish, lake trout NCGP
LAKE HURON
MI Chlordane, dioxins Lake trout>22" NCGP
Laketrout < 22" NCSP, RGP
Saginaw Bay (MI)  |Chlordane Lake trout >22" NCGP
LAKE MICHIGAN
IL Chlordane, PCBs Brown trout >23", chinook salmon >32", lake trout >23" NCGP
Brown trout <23", chinook salmon 21-32", coho salmon
>26", lake trout 20-23" NCSP, RGP
Ml Chlordane Lake trout >23", lake whitefish >23" NCGP
Lake trout 20-25" NCSP, RGP
WI Chlordane Lake trout >23" NCGP
Lake trout 20-23" NCSP, RGP
Old North Harbor, |Chlordane, PCBs Alewife, carp NCGP
Waukegan (IL)
LAKE SUPERIOR
Ml Chlordane, mercury, Ciscowet >18" NCGP
toxaphene
Wi Chlordane Ciscowet >20" NCGP
Thunder Bay (MI)  |Chlordane, dioxins Lake trout >22" NCGP
Lake trout <22" NCSP, RGP

#The advisories are listed first by lake-wide advisories, in aphabetical order by state, followed by portions of the waterbody and

major tributaries that were designated in the database as “ Great Lake”.

®NCGP: advises against consumption by the general population.
NCSP: advises against consumption by subpopulations potentially at risk (e.g., pregnant or nursing women, small children).
RGP: advises the general population to restrict size and frequency of meals of the particular species.
RSP: advises subpopulations potentially at risk to restrict size and frequency of meals of the particular species.

Source: U.S. EPA 1996b, as cited by EPA 1997d.
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4.4 Waste Pesticide Collections (Clean Sweeps

Whileall Level | pesticides have been canceled, stockpiles of these substances remain. Various
waste pesticide collection programs have been developed and operated by the statesin an attempt
to collect the remaining stockpiles of these and other hazardous substances. These programs are
often referred to as " Clean Sweeps' Programs. The purpose of the Clean Sweeps Programsisto
promote easy and non-threatening collection of unwanted, canceled, or hazardous agricultural
chemicals for appropriate disposal. Individual states have implemented their own Clean Sweeps
Programs, which are funded by state and federal dollars. Each of the states bordering the Great

L akes conducts periodic collection events or operates a year-round facility to collect hazardous
agricultura chemicals.

It should be noted that there are limitations to the quality of the waste pesticide collection data
available for this draft report. The state data are incomplete and subject to change. Collection
data by year was only available for the total amount of pesticides collected, not the amount of
each Level | pesticide. Nevertheless, the data does provide evidence that significant stockpiles of
these substances have been available for collection as discussed below.

4.4.1 Total Pesticides Collected

Clean Sweeps collection events conducted from 1990 to 1997 in the Great L akes states
(Wisconsin, Michigan, Illinois, Indiana, Ohio, Pennsylvania, New Y ork, and Minnesota) yielded
at least 4 million pounds of pesticides (Table 4-17). Minnesota, which uses pesticide registration
feesto fund their Clean Sweeps Program, had the highest volume of pesticides collected.
Minnesota, Michigan, Ohio, Pennsylvania, and Wisconsin all have collected over 500,000
pounds of pesticides since 1990. The smallest volume of pesticides was collected in New Y ork,
which appeared to have only operated their program in 1993 and 1994.

It isdifficult to assess trends in the amount of pesticides collected since 1990 in Clean Sweeps
Programs. Thereisno basisto assume that differencesin the amount collected from year to year
(or state to state for that matter) are areflection of the total stockpile of pesticide available, since
the amount collected is dependent on many factors. For example, the participation and volume
of pesticides collected may have been related to the cost to participants or the source of funding
for each state's program. The state-wide programs that were the most successful, in terms of
volume of pesticides collected, were Wisconsin and Ohio. The Ohio program was free to
participants. The Clean Sweeps Program in Wisconsin, which targeted farmers and agricultural
businesses, had multiple mechanisms (including pesticide registration fees) for funding the
program. Minnesota and Pennsylvania were the only states whose program was primarily funded
by pesticide registration fees. Other states' Clean Sweeps Programs appeared to be supported by
inconsistent sources of funding, which may have impacted the program's success (i.e., number of
participants and volume of pesticides collected). Other factors that may affect data for a given
state include limitations on the maximum amount that could be collected and disposed of in a
given time period, quality of record keeping, etc.
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Nevertheless, the datain Table 4-17, which were taken from a survey of all states, provides some
information about collection of total pesticides over time and acrossregions. First, the amounts
collected are NOT decreasing dramatically over time. Infact, 1996 or 1997 represents the
greatest quantity of pesticides collected over the eight year time span for Minnesota, Ohio,
Pennsylvania, and Wisconsin. In addition, significant quantities were collected by many states.

Table4-17. Weight of Pesticides Collected During 1990 to 1997 by Great L akes States.

State Pesticide Volume (pounds)?

1990 1991 1992 1993 1994 1995 1996 1997 Total
Illinois 30,900 6,500 NA 137,000 NA NA NA NA 174,400
Indiana 8,800 NA | 43,000 | 6,000 9,000 8,100 1,900 4,309 81,109 °
Michigan® 84,000 | 84,000 | 64,000 | 84,000 | 84,000 | 60,000 NA 49,400 509,400
Minnesota 66,100 | 36,000 | 54,000 | 132,000 | 182,000 [ 171,000 | 196,000 | 282,000 | 1,119,100
New York - - - 8,300 NA - - - 8,300
Ohio - - - 9,000 | 113,000 | 126,000 | 251,300 | 174,600 673,900
Pennsylvania - - NA 29,700 | 60,100 | 82,100 | 300,300 | 174,000 | 646,200
Wisconsin 39,100 | 9,622 | 84,200 | 143,558 | 107,526 | 158087 | 172,034 NA 714,127°
Total All Great Lakes States 3,926,536

2 Based upon surveys of all states by U.S. EPA Office of Pesticide Programs.
Total assumes the minimum amount since data not available (na) for all years.

¢ Collected 64,000 poundsin 1992. Assumed the remainder of the 400,000 pounds collected from 1990 through 1994 was evenly
distributed among the four years, i.e., 84,000 pounds per year.

442 Levd | Pesticides Collected

More than 40,000 kgs of Level 1 pesticides have been collected during Clean Sweeps Programs
conducted by the Great Lakes states from 1992 to 1998 (Table 4-18). More than 50% of the total
pounds of pesticide collected was DDT.

Aswith the total pesticides collected, it does not appear that collection of significant quantities of the
Level | pesticides was limited to any particular state. From the current available data, it is not
possible to assess the degree to which significant quantities have continued to be collected in the
most recent years.
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Table 4-18. Clean Sweep Collectionsof BNS Level 1 Pesticidesin the Great L akes Drainage
Basin (1990-98)

Substances Collected - Kgs*
Stat Dates of
ate Collection | Aldrin | Chlordane DDT Dieldrin| Mirex | Toxaphane| Total Level 1| Total All
Pesticide Substances
(90-98)
Ilinois 1994-98 35 397 85 4 0 0 521 62,132
Indiana 1992-97 68 104 177 2 0 5 356 19,637
Michigan 1992,94,95 1,913 2,743 3,951 913 0 315 9,835 297,052
Minnesota 1990-98 0 272 5714 0 0 91 6,077 634,920
Ohio 1993-98 1,980 2,909 4,580 431 0 604 10,504 349,887
Wisconsin ® 1993-96 157 554 1,910 99 0 271 2,991 Incl Below
Wisconsin 1997 66 383 5,938 91 0 27 6,505 498,866
New York ¢ | 1993, 95, 96 - 509 3,305 - - - 3,814 82,247
Pennsylvania| 1995-97 0 17 387 13 0 227 644 293,061
Total (each substance) 4,219 7,888 26,047 1,553 0 1,540 41,247 2,237,802

2 Based on reports and communications from states as of 11/16/98; compiled by Margaret L. Jones, U.S. EPA Region 5. Some data are estimates,
and may be revised up or down with more complete analysis.

bGreat Lakes Basin collections not isolated for these years. Basin collections roughly estimated at 1/3 of state.

°New York identified the entire organochlorine group as DDT, and the chlorinated cyclodienes as Chlordane.

4.4.3 Comparison of Clean Sweeps Collectionsto Current Great Lakes Water Column
L oadings

The significance of the amount of Level | pesticides collected in Clean Sweeps becomes apparent
when the amount collected is compared to the estimated total amounts currently in the Great
Lakes. Table 4-19 presents estimates of the total amount of pesticides in each lake along with
currently available recorded estimates of the amount collected in Clean Sweeps Programs.
Examination of the table reveals that, with the exception of toxaphene and mirex, the amount of
pesticides collected in the Clean Sweeps Programs far exceeds the amount currently estimated to
be in the waters of the Great Lakes. The amount collected for DDT+metabolites was 27 times the
amount estimated to be in the waters of all the Great Lakes combined. The amount collected for
aldrin/dieldrin and chlordane were approximately 2 and 10 times, respectively, the total Great
Lakesloadings. It should also be noted that the estimated amount of pesticides collected most
likely represent a conservative estimate of total amount collected since data was not available for
all years. However, in spite of al the limitations of the currently available data, thereisaclear
indication that the Clean Sweeps Programs are reducing existing stockpiles of the Level |
pesticides that have potential to have a significant impact on the environment if they were not
disposed of properly.
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Table 4-19. Comparison of Current (>1990) Great L akesWater Column Loads of Level 1
Pesticidesto Masses Collected in Clean Sweeps®.

Pesticides | Lake Superior | Lake Michigan LakeErie Lake Huron Lake Ontario
Estimated Total
Pesticide L oad
Lake in kgs
Volumes 12,100 4,920 484 3,540 1,640
(Km’)
Water | Total | Water | Tota Water Total | Water | Tota Water Total Total Total Clean
Column| Water | Column| Water | Column | Water | Column| Water | Column Water Water Sweep
Concen-| Column | Concen-| Column| Concen- | Column | Concen-| Column| Concen- | Column | Column | Collectionsin
tration |Loading| tration |Loading| tration [Loading| tration |Loading| tration Loading | Loading G.L.Basin
(nglL) | (k@@ [ (nglL) [ kg)® | (nglL) | (k@)@ [ (nglL) [ (kg)® | (nglL) kg)® | (kg)® (kg)©
Aldrin + <0.007-| 1936 NA -- 0.06-0.76] 368 NA -- 0.12-0.27 443 2747 5,772
Dieldrin 0.16
Chlordane 0.006- 133 NA -- 0.02-0.25| 121 NA -- 0.03-0.26 426 680 7,888
0.011
DDT+ <0.06 363 0.005 25 0.002-0.3] 145 0.002 7 0.004-0.25 410 950 26,047
Metabolites
Mirex <0.02 121 NA -- <0.04 10 NA -- <0.05-0.07 115 246 0
Toxaphene | 0.29- | 13552 | 0.38 | 1,870 | 0.079- 111 0.13- | 1,664 |0.061-0.17| 279 17,476 1,540
112 0.23 0.47

@ Water column concentrations taken from Table 4-12.
® When water column concentrations are non-detected ("<" indicates not detected above the detection limit listed), ¥ of the detection limit was

used to calculated estimated mass; When arange of concentrations are reported, the highest concentration is used to calculate mass.
© Clean sweep collectionsinclude all Statesin the Great Lakes Basin and represent total collections between 1990 through 1998.
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