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Disclaimer

This document is designed to provide supporting information regarding the
regulatory determinations for metribuzin as part of the Contaminant
Candidate List (CCL) evaluation process. This document is not a regulation,
and it does not substitute for the Safe Drinking Water Act (SDWA) or the
Environmental Protection Agency’s (EPA’s) regulations. Thus, it cannot
impose legally-binding requirements on EPA, States, or the regulated
community, and may not apply to a particular situation based upon the
circumstances. Mention of trade names or commercial products does not
constitute endorsement or recommendation for use.
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USEPA, Office of Water Report: EPA 815-R-03-013, July 2003

CANDIDATE CONTAMINANT LIST
REGULATORY DETERMINATION SUPPORT DOCUMENT
FOR METRIBUZIN

EXECUTIVE SUMMARY

Metribuzin was a 1998 Contaminant Candidate List (CCL) regulatory determination priority
contaminant. Metribuzin was one of the contaminants being considered by the U.S. Environmentd
Protection Agency (EPA) for aregulatory determination. The available data on occurrence, exposure,
and other risk congderations suggest that regulating metribuzin may not present a meaningful
opportunity to reduce hedthrisk. EPA presented preliminary CCL regulatory determinations and
further andysisin the June 3, 2002 Federal Register (FR) Notice (USEPA, 2002; 67 FR 38222), and
confirmed the find CCL regulatory determinationsin the July 18, 2003 Federal Register Notice
(USEPA, 20033; 68 FR 42898).

To make the regulatory determination for metribuzin, EPA used gpproaches guided by the National
Drinking Water Advisory Council’s (NDWAC) Work group on CCL and Six-Year Review. The Safe
Drinking Water Act (SDWA) requirements for Nationd Primary Drinking Water Regulation
(NPDWR) promulgation guided protocol development. The SDWA Section 1412(b)(1)(A) specifies
that the determination to regulate a contaminant must be based on afinding that each of the following
criteriaare met: (i) “the contaminant may have adverse effects on the hedth of persons’; (ii) “the
contaminant is known to occur or there is substantid likelihood that the contaminant will occur in public
water sysems with afrequency and at levels of public hedth concern”; and (jii) “in the sole judgement
of the Adminigtrator, regulation of such contaminant presents a meaningful opportunity for hedth risk
reduction for persons served by public water systems.” Available data were evaluated to address each
of the three Satutory criterion.

Metribuzin, a synthetic organic compound (SOC), is a sdlective triazinone herbicide used mostly to
discourage growth of broadleaf weeds and annual grasses among vegetable crops and turf grass.
Metribuzin accomplishes this by inhibiting photosynthesis. It is commonly gpplied to soybeans,
potatoes, dfafa, sugarcane, barley, and tomatoes. Use patterns for metribuzin show that useis
concentrated in the soybean producing regions in the Midwest States (equivaent to the corn belt) and
aong the Missssppi River Vdley production region.

Metribuzin was monitored from 1993 to 1999 under the SDWA Unregulated Contaminant
Monitoring (UCM) program. In addition, EPA has recommended guidelines for exposure to metribuzin
in drinking water through a health advisory of 200 pg/L. The sde, use, and digtribution of metribuzin is
controlled under the Federd Insecticide, Fungicide, and Rodenticide Act (FIFRA) and metribuzin is
adso aToxic Release Inventory (TRI) chemicd requiring public reporting of environmenta releases from
certain industrid sectors. Releases of metribuzin to the environment were reported in the TRI from
three States and one territory.
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Metribuzin has been detected in ambient surface and ground waters as noted by the United States
Geologicd Survey’'s (USGS) Nationd Water Qudity Assessment (NAWQA) program. Detection
frequencies and concentrations are low, especidly in ground water. Even so, metribuzin was one of the
21 most commonly detected pesticides in ground water from the first round of NAWQA intensive data
collection. The annua mean frequency of metribuzin detection in surface water is less than 15% of dl
samplesfor dl land-use settings. For ground water, the annual mean detection frequency islessthan
4% of al samples acrossland-uses. Maximum concentrations are below 1 pg/L for dl surface and
ground water Stes, well below the Hedlth Reference Level (HRL) of 91 pg/L, apreliminary reference
level used for thisandyss. Midwestern ambient surface and ground water concentrations and
detection frequencies are dso low.

Metribuzin has also been detected in public water system (PWS) samples collected under SDWA.
Occurrence estimates from a cross-section of Stateswith UCM data are very low with only 0.003% of
samples showing detections. For the cross-section samples with detections, both the median and the
99" percentile concentrations are 0.10 pg/L. Systems with detections constitute approximately
0.007% of cross-section systems.  Estimates of the nationa population served by PWSswith
detections using the cross-section data are aso low: approximately 1,000 people (about 0.0003% of
the national PWS population ) may be served by PWSs with metribuzin detections. No PWSs
reported detections greater than half the HRL. Using more conservative estimates of occurrence from
al States reporting SDWA monitoring data, including States with biased data, 0.28% of the nation’s
PWSs (gpproximately 182 systems and 3.4 million people served) are affected by metribuzin
concentrations greater than the minimum reporting level (MRL), while no PWSs are affected by
concentrations above one haf the HRL or above the HRL.

Because the heaviest use of metribuzin is across the nation’ s corn-soybean production area,
additional data from the Midwest corn belt were aso evauated to supplement the cross-section data.
Drinking water data from the corn belt States of lowa, Indiana, 1llinois, and Ohio aso show very low
occurrence of metribuzin. Specid, targeted surface water studies from Ohio have the highest detection
frequency of metribuzin (79.9% of systems). The pesticide was not detected above the HRL in any
sample, with the highest concentration at 20 pg/L.

Expaosure to metribuzin occurs primarily in occupationa settings, particularly in the agriculture
industry where it isused as an herbicide. Although there are no studies reporting the adverse effects of
metribuzin on human hedth, animd studies indicate that metribuzin has the potentid to cause adverse
hedlth effects at high doses. Chronic studies of metribuzin, for instance, have reported effects on body
weight increases, liver enzyme activities, histopathologica changes, and mortdity.

Although there is evidence from animd studies that metribuzin may cause adverse hedlth effects at
high doses, its occurrence in public water systems and the numbers of people potentidly exposed
through drinking water are low. Thus metribuzin does not gppear to occur with a frequency, or a
levels, of public health concern.
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1.0 INTRODUCTION
1.1 Purpose and Scope

This document presents scientific data and summaries of technical information prepared for, and
used in, the United States Environmenta Protection Agency’s (EPA) regulatory determingtion for
metribuzin. Information regarding metribuzin's physical and chemical properties, environmentd fate,
occurrence and exposure, and hedlth effectsisincluded. Andytica methods and treatment technologies
are also discussed.  Furthermore, the regulatory determination processis described to provide the
rationae for the decison.

1.2 Statutory Framewor k/Background

The Safe Drinking Water Act (SDWA), as amended in 1996, requires EPA to publish alist of
contaminants (referred to as the Contaminant Candidate List, or CCL) to assst in priority-setting
efforts. The contaminants included on the CCL were not subject to any current or proposed Nationd
Primary Drinking Water Regulations (NPDWR), were known or anticipated to occur in public water
systems, and were known or suspected to adversely affect public hedth. These contaminants therefore
may require regulation under SDWA. Thefirst Drinking Water CCL was published on March 2, 1998
(USEPA, 1998d; 63 FR 10273), and a new CCL must be published every five years thereefter.

The 1998 CCL contains 60 contaminants, including 50 chemicas or chemica groups, and 10
microbiologica contaminants or microbiad groups. The SDWA aso requires the Agency to sdlect 5 or
more contaminants from the current CCL and determine whether or not to regulate these contaminants
with an NPDWR. Regulatory determinations for at least 5 contaminants must be completed 3%z years
after each new CCL.

Language in SDWA Section 1412(b)(1)(A) specifiesthat the determination to regulate a
contaminant must be based on afinding that each of the following criteria are met:

Satutory Finding i:  the contaminant may have adverse effects on the hedlth of persons;

Satutory Finding ii: the contaminant is known to occur or there is substantia likelihood that the
contaminant will occur in public water sysems with afrequency and at levels of public hedth
concern; and

Satutory Finding iii: in the sole judgement of the Administrator, regulaion of such
contaminant presents a meaningful opportunity for heath risk reduction for persons served by
public water systems.

The geographic didtribution of the contaminant is another factor evaluated to determine whether it
occurs a the nationd, regiond or locd level. This consderation isimportant because the Agency is
charged with developing nationa regulations and it may not be appropriate to develop NPDWRs for
regiond or loca contamination problems.
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EPA mugt determine if regulating this CCL contaminant will present ameaningful opportunity to
reduce hedlth risk based on contaminant occurrence, exposure, and other risk considerations. The
Office of Ground Water and Drinking Water (OGWDW) is charged with gathering and andyzing the
occurrence, exposure, and risk information necessary to support this regulatory decison. The
OGWDW musgt evaluate when and where this contaminant occurs, and what would be the exposure
and risk to public hedlth. EPA must evaluate the impact of potential regulations as well as determine the
gppropriate measure(s) for protecting public hedth.

For each of the regulatory determinations, EPA firgt publishesin the Federal Register the draft
determinations for public comment. EPA responds to the public comments received, and then finaizes
regulatory determinations. If the Agency finds that regulations are warranted, the regulations must then
be formally proposed within 24 months, and promulgated 18 months later. EPA has determined that
there is sufficient information to support aregulatory determination for metribuzin.

1.3 Statutory History of Metribuzin

Metribuzin has been monitored under the SDWA Unregulated Contaminant Monitoring (UCM)
program since 1993 (USEPA, 1992; 57 FR 31776). Monitoring ceased for small public water
systems (PWSs) under adirect find rule published January 8, 1999 (USEPA, 1999a; 64 FR 1494),
and ended for large PWSs with promulgation of the new Unregulated Contaminant Monitoring
Regulation (UCMR) issued September 17, 1999 (USEPA, 1999b; 64 FR 50556) and effective
January 1, 2001. At thetime the UCMR lists were developed, the Agency concluded there were
adequate monitoring data for a regulatory determination. This obviated the need for continuing
monitoring under the new UCMR lidt.

EPA previoudy recommended guiddines for exposure to metribuzin in drinking weter through a
hedlth advisory (USEPA, 1988). Aspart of the CCL process, hedth effects data have been reviewed.
These are summarized in section 4.0 of this documen.

Metribuzin is regulated or monitored by other federa programsaswell. Asapesticide, itssde,
use, and digtribution is controlled under the Federd Insecticide, Fungicide, and Rodenticide Act
(FIFRA). FIFRA was amended in 1996 under the Food Quality Protection Act (FQPA). FIFRA
requires regidration of al pesticides with EPA, and certain labeling, application, and use redtrictions.
Moreover, pesticide manufacturing plants must be registered, and the manufacturer must provide EPA
with scientific data regarding the product’ s efficacy and demondtrating that it does not pose an
unreasonable risk to people or the environment (USEPA, 1998c). Metribuzin wasfirst registered in the
U.S. in 1973, and a Regidtration Standard was issued for it by EPA in 1985 (USEPA, 1998b). The
regidtration standard classified metribuzin as “ restricted use’ because of questions regarding its potentia
to leach to ground water and chronic toxicity. Data submitted by the manufacturer later resolved those
questions and the redtricted use classification was discontinued (Extension Toxicology Network,
Pesticide Management Education Program (EXTOXNET), 1998). Data Call-Ins (DCls) were issued
in 1991 and 1995, requiring additiona scientific data on ecologicd effects, product chemidtry,
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environmenta fate, and ground water impacts (USEPA, 1998b). Metribuzin was reregistered in 1998
and is classified as a generd use pedticide (USEPA, 1998q).

Metribuzin is aso a Toxic Release Inventory (TRI) chemicad. The TRI was established by the
Emergency Planning and Community Right-to-Know Act (EPCRA). EPCRA requires certain
indugtrid sectorsto publicly report the environmentd release or transfer of chemicasincuded in this
inventory.

1.4 Regulatory Deter mination Process

In developing a process for the regulatory determinations, EPA sought input from experts and
sakeholders. EPA asked the Nationa Research Council (NRC) for assstance in developing a
scientifically sound approach for deciding whether or not to regulate contaminants on the current and
future CCLs. The NRC’'s Committee on Drinking Water Contaminants recommended that EPA: (1)
gather and analyze hedlth effects, exposure, treatment, and andytica methods data for each
contaminant; (2) conduct a preliminary risk assessment for each contaminant based on the available
data; and (3) issue a decision document for each contaminant describing the outcome of the preiminary
risk assessment. The NRC noted that in using this decison framework, EPA should keep in mind the
importance of involving dl interested parties.

One of the forma means by which EPA works with its stakeholders is through the National
Drinking Water Advisory Council (NDWAC). The NDWAC comprises members of the generd
public, State and local agencies, and private groups concerned with safe drinking water, and advises
the EPA Adminigrator on key aspects of the Agency’ s drinking water program. The NDWAC
provided specific recommendations to EPA on a protocol to assst the Agency in making regulatory
determinations for current and future CCL contaminants. Separate but smilar protocols were
developed for chemica and microbia contaminants. These protocols are intended to provide a
congstent approach to evauating contaminants for regulatory determination, and to be atool that will
organize information in amanner that will communicate the rationae for each determination to
stakeholders. The possible outcomes of the regulatory determination process are: adecision to
regulate, a decison not to regulate, or a decision that some other action is needed (e.g., issuance of
guidance).

The NDWAC protocol uses the three statutory requirements of SDWA Section 1412(b)(1)(A)(i)-
(i) (pecified in section 1.2) as the foundation for guiding EPA in making regulatory determination
decisons. For each gatutory requirement, evauation criteriawere developed and are summarized
below.

To address whether a contaminant may have adverse effects on the hedlth of persons (statutory
requirement (i)), the NDWAC recommended that EPA characterize the hedlth risk and estimate a
hedlth reference leve for evaluating the occurrence data for each contaminant.

Regarding whether a contaminant is known to occur, or whether there is substantia likelihood that
the contaminant will occur, in public water sysems with a frequency, and at leves, of public hedth

3
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concern (statutory requirement (ii)), the NDWAC recommended that EPA consider: (1) the actua and
estimated national percent of PWSs reporting detections above haf the hedth reference levd; (2) the
actua and estimated nationd percent of PWSs with detections above the hedlth reference level; and (3)
the geographic didribution of the contaminant.

To address whether regulation of a contaminant presents a meaningful opportunity for hedlth risk
reduction for persons served by public water systems (statutory requirement (iii)) the NDWAC
recommended that EPA condder estimating the nationa population exposed above haf the hedth
reference level and the nationa population exposed above the health reference levd.

The gpproach EPA used to make regulatory determinations followed the general format
recommended by the NRC and the NDWAC to satisfy the three SDWA requirements under section
1412(b)(1)(A)(i)-(iii). The process was independent of many of the more detailed and comprehensive
risk management factors that will influence the ultimate regulatory decison making process. Thus, a
decison to regulae is the beginning of the Agency regulatory development process, not the end.

Specifically, EPA characterized the human hedlth effects that may result from exposureto a
contaminant found in drinking water. Based on this characterization, the Agency estimated a hedlth
reference level (HRL) for each contaminant.

For each contaminant EPA estimated the number of PWSs with detections >Y2HRL and >HRL, the
population served at these benchmark values, and the geographic distribution, using alarge number of
occurrence data (approximately seven million andytica points) that broadly reflect nationa coverage.
Round 1 and Round 2 UCM data, evduated for quaity, completeness, bias, and representativeness,
were the primary data used to develop national occurrence estimates. Use and environmenta release
information, additiona drinking water data sets (e.g., State drinking water data sets, EPA National
Pegticide Survey, and Environmental Working Group data reviews), and ambient water quality data
(e.g., Nationd Water Qudity Assessment (NAWQA) program, State and regional studies, and the
EPA Pedticides in Ground Water Database) were aso consulted.

Thefindings from these evaluations were used to determine if there was adequate information to
eva uate the three SDWA datutory requirements and to make a determination of whether to regulate a
contaminant.

1.5 Determination Outcome

After reviewing the best available public hedth and occurrence information, EPA has made a
determination not to regulate metribuzin with an NPDWR. This determination is based on the finding
that metribuzin is not known to occur, nor isit likely to occur, in public water systems with a frequency,
or a leves, of public hedth concern. All CCL regulations determinations and further andyss are
formally presented in the CCL Federal Register Notices (USEPA, 2002; 67 FR 38222, and USEPA,
2003a; 68 FR 42898). The following sections summarize the data used by the Agency to reach this
decison.
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2.0 CONTAMINANT DEFINITION

Metribuzin, a synthetic organic compound (SOC), is awhite crystdline solid with amoderately
sharp sulfurous odor (EXTOXNET, 1998; USEPA, 19983). It isa sdective triazinone herbicide used
primarily to discourage growth of broadleaf weeds and annua grasses among vegetable crops and turf
grass. Metribuzin accomplishes this by inhibiting photosynthess (EXTOXNET, 1998; USEPA,
1998a). Common uses include application to soybeans, potatoes, afafa, sugarcane, barley, and
tomatoes (Larson et d., 1999; USEPA, 1998a).

2.1 Physical and Chemical Properties

Table 2-1 ligts summary information regarding metribuzin’s physica and chemicd properties. Also
included are its Chemical Abstract Number (CAS) Registry Number and molecular formula.

Table2-1: Physical and chemical properties

| dentification

CAS number 21087-64-9

Molecular Formula | CgH,,N,OS

Physical and Chemical Properties

BalingPoint | -----mmmemee-

Médting Point approx.126 °C

Molecular Weight 214.28 grams per mole
(g/ma)

Log K. 1.61

Log Ko, 1.70

Water Solubility 1,200 ppm at 20 °C

Vapor Pressure >10° mmHg at 25 °C

Henry's Law 1.43 x10°

Congtant *
after USEPA, 1998a; * USDA, 1999

Thote: this quantity is expressed in a dimensionless form.
2.2 Environmental Fate/Behavior

When metribuzin is released to the environment, it does not voltilize from ether water or land
surfaces. This property, dong with its high solubility in water and low soil adsorption potentid, make it

5
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available to runoff to surface waters and likely to leach to ground water (USEPA, 1998b). EPA
congdersit among a group of pesticides most likely to contaminate ground water (EXTOXNET,
1998). Once in the saturated zone, it is expected to persst because its primary degradation routes are
through soil microbid degradation and photolytic degradation on soil surfaces. Moreover, it is not
subject to hydrolysiswith a hydrolysis half-life of 9-28 weeks (USEPA, 1998b; EXTOXNET,1998).

Metribuzin has alow soil adsorption potentia, and is consequently eesily leached, except where
soils have ahigh clay and/or organic matter content. Under these conditions, the haf life of metribuzin
can be extended to several months. Other soil properties that promote adsorption of metribuzin, and
therefore increase the persstence of the compound in soil, are low soil moisture, low temperatures, and
acidic conditions (EXTOXNET,1998). While photodegradation from soil surfacesis a primary
degradation route (hdf life: 2.5 days), its importance is diminished because probably only the top 1
millimeter of soil isexposed to direct sunlight. Thisisreflected in terrestrid field disspation half lives of
15-149 days. Its aerobic soil metabolism haf-lifeis estimated to be between 40-106 days (USEPA,
19984).

In shalow surface waters with good light penetration, degradation by agueous photolysis may be
rgpid (hdf life: 4.3 hours). However, if the surface water is turbid, metribuzin will be more likely to
persst snce light penetration will be minima and metribuzin is sable to hydrolysis (USEPA, 19985;
EXTOXNET,1998).

3.0 OCCURRENCE AND EXPOSURE

This section examines the occurrence of metribuzin in drinking water. While no complete nationa
database exists of unregulated or regulated contaminantsin drinking water from PWSs collected under
the SDWA, this report aggregates and andyzes existing State data that have been screened for qudity,
completeness, and representativeness. Populations served by PWSs exposed to metribuzin are
estimated, and the occurrence data are examined for regiond or other specia trends. To augment the
incomplete nationd drinking water data.and aid in the evauation of occurrence, information on the use
and environmentd release, as well as ambient occurrence of metribuzin, is aso reviewed.

3.1 Useand Environmental Release
3.1.1 Production and Use

Recent nationa estimates of agricultural use for metribuzin are available. Using its own proprietary
data, data from the United States Department of Agriculture (USDA) and the National Center for
Food and Agriculturd Policy (NCFAP), the USEPA (19983) estimates U.S. average annua use for
the years 1990-%4 at gpproximately 2.8 million pounds of active ingredient (aui.) with approximately 8.5
million acrestreated. The USGS estimates gpproximately 2.7 million pounds of active ingredient used
for the year 1992, with roughly 8.4 million acres treated (USGS, 1999a). These estimates were
derived usng State-level data sets on pesticide use rates available from NCFAP combined with
county-level data on harvested crop acreage from the Census of Agriculture (CA) (Thelin and Gianess,
2000).
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Figure 3-1 shows the geographic distribution of estimated average annuad metribuzin useinthe U.S,
for 1992. A breakdown of use by crop isaso included. Again, the map was compiled using State-
level data sets on pesticide use rates available from the NCFAP and county-level data on harvested
crop acreage from the CA. As such, non-agricultura uses are not reflected here and any sharp spatia
differencesin use within a county are not well represented (USGS, 19984). Existing data suggest that
non-agriculturd use of metribuzin isminima (USEPA, 19983).

Metribuzin use patterns have been documented by the USDA aswell. USDA Cropping Practices
Survey (CPS) for field crops (1964-1995) merged with the Farm Costs and Returns Survey (FCRS) in
1996 to form the Agriculturd Resources Management Study (ARMS). Aswas the case with the
CPSs, the ARMS is conducted in mgor producing States and provides information on metribuzin use
on particular fied crops (corn, soybeans, cotton, winter wheet, Soring and durum whest, and fall
potatoes). Farm operators are surveyed for crop practice information on afield-by-field basis
(USDA, 1997; USDA, 2000). Table 3-1 shows the amount of metribuzin used annudly and the
number of acrestreated. Metribuzin use appears to be modesily declining over the ten-year period.

Table 3-1: Metribuzin use, 1990-1999

pounds of active acrestreated
year ingredient (x 1000) (x 1000)
1999 1,214 4,542
1998 1,261 6,432
1997 2,207 8,646
1996 1,785 6,547
1995 1,498 5,892
1994 1,773 5811
1993 2,003 6,437
1992 1,975 6,705
1991 2,537 7,706
1990 2,959 8,924

Data for the years 1990-1995, after USDA, 1997
Data for the years 1996-1999, after USDA, 2000
“average figure based on available data
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Figure 3-1: Egtimated annual agricultural use for metribuzin (1992)
after USGS, 1998b

METRIBUZIN
ESTIMATED ANMUAL ACRICL _TURAL UISE
.
i | -
A e
i b 1 5
i 5 r _l"_"_

.J_“ ~ __J'ﬂ \a\ e
- lll - -L_h. =
(3 j
lg n i /

N \“'. N _—_ -lL‘— L

S i

0 r

Avorano uso of
Antier Inpreddiem

Mounds per squars mils

ol enLnty pe- yaar Crapa Pzrcem
. i Pourds Apples Watlans! Las
[ NuEslimsled Use an/baang 1, 707, 148 i
C  =ooon po-atn s a7y, =5 rEs
s hey 2B, = 7539
[ c.o2s - n.14s AUGAT CANE BLTAr & BORD 189, B11 T8
L 0.145 - 0.730 ottty s I8
- = I LHTE I '

I: 0.731 - 2.647 okl and yrace o 24, T 1.1Q
" - G 26 BAS 0.%3
. R Asparague i, 377 0.53
" dry peas E, 57 0 32




Regulatory Determination Support Document for Metribuzin July 2003

Metribuzinisaso lised asa TRI chemicd. In 1986, the EPCRA established the TRI of hazardous
chemicals. Created under the Superfund Amendments and Reauthorization Act (SARA) of 1986,
EPCRA is aso sometimes known as SARA Title I1l. The EPCRA mandates that larger facilities
publicly report when TRI chemicds are rleased into the environment. This public reporting is required
for facilities with more than 10 full-time employees that annually manufacture or produce more than
25,000 pounds, or use more than 10,000 pounds, of a TRI chemica (USEPA, 1996; USEPA,
2000d).

3.1.2 Environmental Release

Under these conditions, facilities are required to report the pounds per year of metribuzin released
into the environment both on- and off-dte. The on-gte quantity is subdivided into air emissions, surface
water discharges, underground injections, and releasesto land (see Table 3-2). For metribuzin, air
emissions condtitute most of the on-gite releases, and decrease throughout the period of record. A
sharp decrease is evident between the 1996 and 1997 reporting years, resulting in a decreasing trend
for tota on- and off-Stereleases. Interestingly, over the period for which datais available (1995
1998), surface water discharges generdly increase. Again, the trend is exaggerated between the
reporting years 1996 and 1997. Whether these abrupt shifts reflect actua jumps or dropsin surface
water discharges and air emissions, repectively, isunclear. Interpretation is confounded by the
relatively short period of record. These TRI data for metribuzin were reported from three States and
oneterritory (1A, MO, NB, Puerto Rico; USEPA, 2000b).

Although the TRI data can be useful in giving agenerd idea of rdease trends, it isfar from
exhaudtive and has sgnificant limitations. For example, only indudtries that meet TRI criteria (at leest 10
full-time employees and manufacture and processing of quantities exceeding 25,000 |bslyr, or use of
more than 10,000 Ibs/yr) are required to report releases. These reporting criteria do not account for
releases from smdler indudtries. In addition, the TRI datais meant to reflect releases and should not be
used to estimate general exposure to achemica (USEPA, 2000c; USEPA, 2000a).

Table 3-2: Environmental releases (in pounds) for metribuzin in the United States, 1995-1998

On-Site Releases Off-Site Total On- &
Year Al Releases Off-site
ir Surface Water Underground Releases Releases
Emissions Discharges I njection toLand
1998 339 26 0 0 255 620
1997 359 24 0 0 0 383
1996 1,012 5 0 0 0 1,017
1995 1,936 9 0 0 0 1,945

after USEPA, 2000b

In summary, metribuzin is used as an herbicide on crops and has limited non-agriculturd use.
Applications are primarily targeted to soybeans, potatoes, afafa, and sugar cane, and the geographic
distribution of use largdly reflects the distribution of these crops across the U.S. (Figure 3-1).

9
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Edtimated annua use appears to be modestly declining in the last decade (Table 2-1). Metribuzin is
aso aTRI chemicd. Industria releases have been reported since 1995 in three States and one U.S.
territory. On- Ste releasesto air condtitute the mgjority of these reported releases, and decline
throughout the period of record.

3.2 Ambient Occurrence

To understand the presence of a chemicd in the environment, an examination of ambient
occurrenceis useful. In adrinking weater context, ambient water is source water existing in surface
waters and aquifers before trestment. The most comprehensive and nationaly consstent data
describing ambient water qudity in the U.S. are being produced through the USGS s NAWQA
program. (NAWQA, however, isardatively young program, and complete nationd data are not yet
available from their entire array of Stes across the nation.)

3.2.1 Data Sourcesand Methods

The USGS indtituted the NAWQA program in 1991 to examine water quality status and trendsin
the United States. NAWQA is designed and implemented in such a manner asto dlow consstency
and comparison between representative study basins located around the country, facilitating
interpretation of naturd and anthropogenic factors affecting water qudity (Leahy and Thompson,
1994).

The NAWQA program congists of 59 significant watersheds and aquifers referred to as* study
units” The study units represent gpproximately two thirds of the overal water usageinthe U.S. and a
smilar proportion of the population served by public water systems.  Approximately one hdf of the
nation’sland areais represented (Leahy and Thompson, 1994).

To facilitate management and make the program cogt-effective, approximately one third of the
gudy units at atime engage in intensive assessment for aperiod of 3to 5 years. Thisisfollowed by a
period of less intensive research and monitoring that lasts between 5 and 7 years. Thisway dl 59 study
units rotate through intensive assessment over aten-year period (Leshy and Thompson, 1994). The
first round of intendve monitoring (1991-96) targeted 20 study units. Thisfirst group was more heavily
danted toward agriculturdl basns. A nationd synthesis of results from these study units, focusing on
pesticides and nutrients, has been compiled and analyzed (Kolpin et d., 2000; Larson et d., 1999;
USGS, 1999D).

Metribuzin is an analyte for both surface and ground water NAWQA studies. Two of the first
round study units, the Central Nebraska Basins and the White River Basin in Indiana, are located in the
corn belt where metribuzin is heavily used (see Figure 3-1). The Minimum Reporting Level (MRL) for
metribuzin is 0.004 pg/L (Kolpin et d., 1998), subgstantidly lower than most drinking water monitoring
reporting levels.

Data are aso available for metribuzin occurrence in ground water and surface water for key corn
bet States. The mgority of these data are the result of USGS regiond water qudity investigations with
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afocus on near-surface aguifers and surface waters. Additionaly, USEPA’ s Pesticides in Ground
Water Database (PGWD) provides alarge data set on pesticide occurrence in ground water that spans
aperiod of 20 years and contains data from 68,824 Stes. It isacompilation of numerous nationd,
regiond, State, and loca studies and therefore the data are amix of the results of avariety of sudy
designs, sampling techniques, and reporting limits. However, the size and tempora scope of the data
st make it avauable resource. Details regarding sampling and anaytica methods for the USGS
studies and the PGWD report are described in the respective reports.

3.2.2 Results
3.2.2.1 NAWQA National Synthesis

Detection frequencies and concentrations of metribuzin in ambient surface and ground water are
low, especidly in ground water (Table 3-3). Most herbicides monitored in the first round of the
NAWQA program were detected in the greatest concentrations and frequencies in surface water as
compared to ground water. Surface waters show the highest maximum concentration of metribuzin at
0.5 pg/L, well below the HRL of 91 pg/L.

Freguencies and concentrations of metribuzin in streams in agricultura settings are greater than
those in urban settings, with integrator Sites (a combination of agricultural and urban) having the highest
occurrence (Table 3-3). Larson and others (1999) found that for 50 stream sites monitored over al
year period, one Ste had a detection frequency of greater than 50% of al samples (detections were
reported for metribuzin concentrations >0.01 pg/L). Ninety percent of sites, however, had detection
frequencies of less than 20% of dl samples. The annud mean frequency of metribuzin detection was
lessthan 15% in dl land-use settings at al concentrations (cal culated as the average of the 12 monthly
detection frequencies from each Site; Larson et d., 1999).

While occurrence in ground water is consderably lower than surface water, detection in more than
1% of ground water samples at concentrations greater than or equa to 0.05 pg/L make metribuzin one
of the 21 most commonly detected pesticides in the first round of intensve NAWQA monitoring (the
21 are detected at concentrations > 0.05 pg/L in more than 10% of stream samples or more than 1% of
ground water samples). Metribuzin exceeded the ground water criteria partly because its high water
solubility and low soil adsorption potentia alow it to leach to ground water (USGS, 1998c; USEPA,
1998b; EXTOXNET, 1998). Also, the herbicide ranks among the top 200 agricultural pesticidesin
use (USGS, 1999D).

Herbicides often demondirate detection frequencies in streams that correlate with patterns of
use (USGS, 1998c). Patterns of pesticide use often do not correlate with detection frequency in
ground water, probably because of the variable effect of local hydrogeologic conditions (depth and
type of aquifer, soil conditions) on pesticides in ground water (USGS, 1998c). Metribuzin, however, is
one of Sx pedticides that, for shallow ground weter, demondirate a Satisticaly sgnificant correlation
between detection frequency and intensity of use (Kolpin et d., 1998). Metribuzin detection
frequencies are higher in shallow ground weter in agricultural areas when compared with shalow
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Table 3-3: Metribuzin detections and concentrationsin streams and ground water

Detection frequency Concentrations
(% samples > MRL*) (all samples; pgl/L)
951h
% > 0.004 pg/L % > 0.01 ug/L median percentile maximum
streams
urban 6.73% 5.50% nad** 0.011 0.100
integrator 14.29% 9.39% nd 0.020 0.130
agricultura 13.70% 8.20% nd 0.016 0.330
al sites 13.82% 9.94% nd 0.026 0.530
ground water
shallow urban 1.66% 0.33% nd nd 0.043
shallow
agricultural 3.46% 2.81% nd nd 0.300
major aquifers 0.75% 0.32% nd nd 0.045
al sites 1.95% 1.36% nd nd 0.300

after USGS, 1998c
* MRL (Minimum Reporting Level) for metribuzin in water studies:0.004 pg/L
**not detected in concentration greater than MRL

ground water in urban areas (Table 3-3). Thisismogt likely aresult of metribuzin’'s primary use asan
agricultura pesticide (USEPA, 19984). Metribuzin is detected most frequently in shalow ground water
from land-use categories containing whest, wheat and afdfa, corn and soybeans, and corn and dfadfa
asmgjor crops or crop-groups (Table 3-4).

3.2.2.2 Water Quality Investigations from the Corn Belt

USGS regiond water qudity investigations and other State and nationd studies are summarized
below to provide ambient datain States where metribuzin use is high (see Figure 3-1). Midwest
ground water concentrations and detection frequencies were low during the years 1991-1994 (Table
3-5). The highest detected ground water concentration, 25.1 pg/L, isfound in the nationad Pesticidesin
Ground Water Database that draws only a portion of its data from Midwestern States. This
concentration is ill well below the HRL of 91 pg/L.

Maximum concentrations of metribuzin in surface waters of the Missssppi River and mgor
tributaries, peaking at lessthan 0.1ug/L, were consderably lower than the HRL for al years. Although
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Table 3-4: Metribuzin detectionsin shallow ground water from various land-use settings

Land-use settings* Detection frequency Detection frequency
>0.004 pg/L >0.010 pg/L

All 3.1% nr**

Corn and soybeans > 20% 6.6% < 10%
Corn and afafa> 20% 2.1% 0-2%
Corn > 50% 0.0% 0-2%
Peanuts > 50% 1.6% < 5%
Wheat and small grains> 50% 9.3% < 10%
Wheat and small grains and afafa> 20% 6.2% < 5%
Alfafa>50% 0.0% 0-2%
Pasture > 90% 0.0% 0-2%
Orchards or vineyards > 50% 0.0% 0-2%
Urban 1.8% 0-2%

after Kolpin et al., 1998

*evaluated as crop-groups occupying a percent of the total land
**not reported

al 9 sampling stesin the Missssppi River and mgor tributaries had a least one detection of metribuzin
(100% of sites) from April, 1991 to March, 1992, the percent of samples with detections was
considerably less (40%).

3.3 Drinking Water Occurrence

The SDWA, as amended in 1986, required PWSs to monitor for specified “unregulated”
contaminants, on afive year cycle, and to report the monitoring results to the States. Unregulated
contaminants do not have an established or proposed NPDWR, but they are contaminants that were
formaly listed and required for monitoring under federd regulations. The intent was to gather scientific
information on the occurrence of these contaminants to enable a decision as to whether or not
regulations were needed. All non-purchased community water systems (CWSs) and non-purchased
non-trangent non-community water systems (NTNCWSs), with greater than 150 service connections,
were reguired to conduct this unregulated contaminant monitoring. Smaller systems were not required
to conduct this monitoring under federa regulations, but were required to be available to monitor if the
State decided such monitoring was necessary. Many States collected data from smaller systems.
Additional contaminants were added to the UCM program in 1991 (USEPA, 1991; 56 FR 3526) for
required monitoring that began in 1993 (USEPA, 1992; 57 FR 31776).

Metribuzin has been monitored under the SDWA UCM program since 1993 (USEPA, 1992; 57
FR 31776). Monitoring ceased for smal PWSs under adirect find rule published January 8, 1999
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Table 3-5: Metribuzin occurrencein Midwest surface and ground water

ground water surface water max. conc.
> MRL > MRL Hg/L
% %
sites % samples sites % samples
USGS
Midwest Near-Surface Aquifers (1991)* 1.3% 1.0% - - 0.57
Midwest Near-Surface Aquifers (1992-94)2 nr 1.4% - - 0.22
Miss. River and Major Tributaries (1991)3 - - 54% nr 0.08
Miss. River and Major Tributaries (1991-92)* - - 100% 40% 0.03
Midwest Reservoirs (1992)° - - 12% 6.5% nr
Pesticides in Ground Water Database (1971-91)° 4.3% nr - - 251

!Kolpin et al., 1994

2Kolpin et al., 1996

3 Periera and Hostettler, 1993

4 Goolsby and Battaglin, 1993

5 Goolsby et al., 1993

© Barbash and Resek, 1996; data are national results including some Midwestern Sates

- The Health Reference Level (HRL) used for metribuzin is 91 pg/L. Thisis a draft value for working review only.
- Minimum Reporting Levels (MRL) vary by study.

- nr =" not reported”

(USEPA, 19993, 64 FR 1494), and ended for large PWSs with promulgation of the new UCMR
issued September 17, 1999 (USEPA, 1999b; 64 FR 50556) and effective January 1, 2001. At the
time the UCMR lists were devel oped, the Agency concluded there were adequate monitoring data for
aregulatory determination. This obviated the need for continued monitoring under the new UCMR lis.

3.3.1 Data Sources, Data Quality, and Analytical Approach

Currently, there is no complete nationa record of unregulated or regulated contaminantsin drinking
water from PWSs collected under SDWA. Many States have submitted unregulated contaminant
PWS monitoring datato EPA databases, but there are issues of data quality, completeness, and
representativeness. Nonetheless, a significant amount of State data are available for UCM
contaminants that can provide estimates of nationa occurrence. The contaminant occurrence anayses
findings presented in this report are based on a nationa cross-section of aggregated Sate data (i.e., a
representative subset of available State data) derived from the Safe Drinking Water Information
System/Federal version (SDWIS/FED) database.

The National Contaminant Occurrence Database (NCOD) is an interface to the actual occurrence
data stored in the SDWIS/FED and can be queried to provide asummary of the datain SDWISFED
for aparticular contaminant. The drinking water occurrence data for metribuzin presented here were
derived from monitoring data available in the SDWISFED database. Note, however, that the
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SDWIS/FED data in this report have been reviewed, edited, and filtered to meet various data quality
objectives for the purposes of thisandlysis. Hence, not al datafrom a particular source were used,
only data mesting the quality objectives described below wereincluded. The sources of these data,
their quaity and national aggregation, and the andytica methods used to estimate a given contaminant’s
national occurrence (from these data) are discussed in this section (for further details see USEPA,
20013, 2001b).

3.3.1.1 UCM Rounds1and 2

The 1987 UCM contaminants include 34 volatile organic compounds (VOCs) (USEPA, 1987; 52
FR 25690). Metribuzin, a SOC, was not among these contaminants. The UCM (1987) contaminants
were first monitored coincident with the Phase | regulated contaminants, during the 1988-1992 period.
This period is often referred to as “Round 17 monitoring. The monitoring data collected by the PWSs
were reported to the States (as primacy agents), but there was no protocol in place to report these data
to EPA. These datafrom Round 1 were collected by EPA from many States over time and put into a
database called the Unregulated Contaminant Information System (URCIS).

The 1993 UCM contaminants include 13 SOCs and 1 inorganic contaminant (10C) (USEPA,
1992; 57 FR 31776). Monitoring for the UCM (1993) contaminants began coincident with the Phase
[1/V regulated contaminantsin 1993 through 1998. Thisis often referred to as“Round 2 monitoring.
The UCM (1987) contaminants were aso included in the Round 2 monitoring. Aswith other
monitoring data, PWSs reported these results to the States. EPA, during the past severd years,
requested that the States submit these historic datato EPA and they are now stored in the
SDWIS/FED database.

Monitoring and data collection for metribuzin, aUCM (1993) contaminant, began in Round 2.
Therefore, the following discussion regarding data quaity screening, data management, and anaytica
methods focuses on SDWISFED. Discusson of the URCIS database isincluded where relevant, but
it isworth noting that the various quality screening, data management, and analytical processes were
nearly identical for the two databases. For further details on the two monitoring periods, aswell asthe
databases, see USEPA (2001a) and USEPA (2001b).

3.3.1.2 Developing a Nationally Representative Per spective

The Round 2 data contain contaminant occurrence data from atota of 35 primacy entities
(including 34 States and datafor some triba systems). However, data from some States are
incomplete and biased. Furthermore, the national representativeness of the data is problematic because
the data were not collected in a systematic or random Satistica framework. These State data could be
heavily skewed to low-occurrence or high-occurrence settings. Hence, the State data were eval uated
based on pallution-potentid indicators and the spatid/hydrologic diversity of the nation. This evauation
enabled the congtruction of a cross-section from the available State data sets that provides a reasonable
representation of nationa occurrence.
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A nationa cross-section comprised of the Round 2 state contaminant occurrence databases was
established using the gpproach developed for the EPA report A Review of Contaminant Occurrence
in Public Water Systems (USEPA, 1999d). This approach was devel oped to support occurrence
andyses for EPA’s Chemicd Monitoring Reform (CMR) evauation, and was supported by peer
reviewers and stakeholders. The gpproach cannot provide a“ Satistically representative’” sample
because the origind monitoring data were not collected or reported in an appropriate fashion.
However, the resultant “ nationa cross-section” of states should provide a clear indication of the central
tendency of the nationa data. The remainder of this section provides a summary description of how the
nationa cross-section from the SDWIS/FED (Round 2) database was developed. The details of the
approach are presented in other documents (USEPA, 20014, 2003); readers are referred to these for
more specific information.

3.3.1.2.1 Cross-Section Development

Asafirg step in developing the cross-section, the State data contained in the SDWISFED
database (that contains the Round 2 monitoring results) were evaluated for completeness and quality.
Some State data in SDWISFED were unusable for avariety of reasons. Some States reported only
detections, or the data was recorded with incorrect units. Data sets only including detections are
obvioudy biased, over-representing high-occurrence settings. Other problems included substantialy
incompl ete data sets without al PWSs reporting (USEPA, 2001a Sections |1 and 111).

The balance of the States remaining after the data quality screening were then examined to establish
andaiond cross-section. This step was based on evauating the States' pollution potential and
geographic coverage in relation to dl States. Pollution potentid is consdered to ensure a selection of
States that represent the range of likely contaminant occurrence and a balance with regard to likely high
and low occurrence. Geographic consderation isincluded so that the wide range of climatic and
hydrogeologic conditions across the United States are represented, again baancing the varied
conditions that affect transport and fate of contaminants, as well as conditions that affect naturdly
occurring contaminants (USEPA, 2001b Sections 111.A. and 111.B.).

The cross-section States were selected to represent avariety of pollution potential conditions. Two
primary pollution potentia indicators were used. Thefirgt factor selected indicates pollution potential
from manufacturing/popul ation density and serves as an indicator of the potentid for VOC
contamination within a State. Agriculture was selected as the second pollution potentia indicator
because the mgjority of SOCs of concern are pesticides (USEPA, 2001b Section 111.A.). The 50
individual States were ranked from highest to lowest based on the pollution potentid indicator data.

For example, the State with the highest ranking for pollution potentia from manufacturing received a
ranking of 1 for thisfactor and the State with the lowest vaue was ranked as number 50. States were
ranked for their agricultural chemicd use satusin asmilar fashion.

The States' pollution potentia rankings for each factor were subdivided into four quartiles (from
highest to lowest pollution potentia). The cross-section States were chosen equdly from dl quartiles
for both pollution potentid factors to ensure representation, for example, from: States with high
agrochemicd pollution potentia rankings and high manufacturing pollution potentid rankings, States
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with high agrochemica pollution potentid rankings and low manufacturing pollution potentid rankings,
States with low agrochemica pollution potentid rankings and high manufacturing pollution potentia
rankings, and States with low agrochemica pollution potentid rankings and low manufacturing pollution
potentia rankings (USEPA, 2001b Section I11.B.). In addition, some secondary pollution potentia
indicators were considered to further ensure that the cross-section States included the spectrum of
pollution potential conditions (high to low). At the same time, States within the specific quartiles were
considered collectively across dl quartiles in an attempt to provide geographic coverage across al
regions of the U.S,

The data quaity screening, pollution potentia rankings, and geographic coverage andyss
established anationa cross-section of 20 Round 2 (SDWIS/FED) States. The cross-section States
provide good representation of the nation’s varied climatic and hydrogeol ogic regimes and the breadth
of pollution potential for the contaminant groups (Figure 3-2).

Figure 3-2: Geographic distribution of cross-section Statesfor Round 2 (SDWISFED)

Round 2 (SDWISFED) Cross-Section
States

Alaska New Hampshire
Arkansas New Mexico
Colorado North Carolina
Kentucky North Dakota
Maine Ohio
Maryland Oklahoma
Massachusetts Oregon
Michigan Rhode Idand
Minnesota Texas
Missouri Washington

3.3.1.2.2 Cross-Section Evaluation

To evaluate and vdidate the method for creating the national cross-sections, the method was used
to create smaler State subsets from the 24-State, Round 1 (URCIS) cross-section. Again, States
were chosen to achieve a baance from the quartiles describing pollution potentia, and a balanced
geographic distribution, to incrementally build subset cross-sections of various Szes. For example, the
Round 1 cross-section was tested with subsets of 4, 8 (the first 4 State subset plus 4 more States), and
13 (8 State subset plus 5) States. Two additiona cross-sections were included in the andysis for
comparison; a cross-section composed of 16 States with biased data sets eiminated from the 24 State
cross-section for data quality reasons, and a cross-section composed of al 40 Round 1 States
(USEPA, 2001b Section 111.B.1).
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These Round 1 incremental cross-sections were then used to evaluate occurrence for an array of
both high and low occurrence contaminants. The comparative resultsillustrate severd points. The
results are quite stable and consistent for the 8-, 13- and 24-State cross-sections. They are much less
so for the 4-State, 16-State (biased), and 40-State (all Round 1 States) cross-sections. The 4-State
cross-section is gpparently too small to provide balance both geographicaly and with pollution
potentia, afinding that concurs with past work (USEPA, 1999¢). The CMR andysis suggested that a
minimum of 6-7 States was needed to provide balance both geographically and with pollution potentid,
and the CMR report used 8 States out of the available datafor its nationaly representative cross-
section (USEPA, 1999c). The 16-State and 40-State cross-sections, both including biased States,
provided occurrence results that were unstable and inconsistent for a variety of reasons associated with
their data quality problems (USEPA, 2001b Section 111.B.1).

The 8-, 13-, and 24-State cross-sections provide very comparable results, are consistent, and are
usable as national cross-sections to provide estimates of contaminant occurrence. Including greater
data from more States improves the nationd representation and the confidence in the results, aslong as
the States are balanced related to pollution potentid and spatid coverage. The 20-State cross-section
provides the best, nationdly representative cross-section for the Round 2 data.

3.3.1.3 Data Management and Analysis

The cross-section anayses focused on occurrence at the water system levd; i.e., the summary data
presented discuss the percentage of public water systemswith detections, not the percentage of
samples with detections. By normdizing the andytica data to the system leve, skewnessinherent in
the sample datais avoided. System level andyss was used snce a PWS with a known contaminant
problem usudly has to sample more frequently than a PWS that has never detected the contaminant.
Obvioudy, the results of a smple computation of the percentage of samples with detections (or other
datistics) can be skewed by the more frequent sampling results reported by the contaminated ste. The
sysem leve of andyssis consarvaive. For example, a sysem need only have asingle sample with an
andytical result greater than the MRL, i.e., a detection, to be counted as a system with aresult “greater
than the MRL.”

Also, the data used in the anadlyses were limited to only those data with confirmed water source and
sampling type information. Only standard SDWA compliance samples were used of 20 SDWISFED
Round 2 cross-section States with usable data for IOCs and VOCs. “Specia” samples, or
“investigation” samples (investigating a contaminant problem that would bias results) and samples of
unknown type, were not used in the andyses. Various quaity control and review checks were made of
the results, including follow-up questions to the States providing the data. Many of the most intractable
data quaity problems encountered occurred with older data. These problematic data were, in some
cases, amply diminated from the andyss. For example, when the number of problematic data were
inggnificant rdative to the totd number of observations, they were dropped from the andysis (for
further details see Cadmus, 2000).

Asindicated above, Massachusetts is included in the 20-State, Round 2 nationa cross-section.
Massachusetts SOC data were problematic. Massachusetts reported Round 2 sample results for
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SOCs from only 56 PWSs, while reporting VOC results from over 400 different PWSs.
Massachusetts SOC data dso contained an atypically high percentage of sysems with andytical
detections when compared to dl other States. Through communications with Massachusetts data
management staff it was learned that the State’' s SOC data were incomplete and that the SDWIS/FED
record for Massachusetts SOC data was aso incomplete. For instance, the SDWIS/FED Round 2
datafor Massachusetts indicates 14.3% of systems reported detections of metribuzin. The cross-
section State with the next highest detection frequency reported only 0.2% of systems with detections.
In contrast, Massachusetts data characteristics and quantities for IOCs and V OCs were reasonable
and comparable with other States’ results. Therefore, Massachusetts was included in the group of 20
SDWIS/FED Round 2 cross-section States with usable data for |OCs and VOCs, but its metribuzin
(SOC) data were omitted from Round 2 cross-section occurrence analyses and summaries presented
in this report.

3.3.1.4 Occurrence Analysis

To evauate nationa contaminant occurrence, a two-stage andytical approach has been devel oped.
Thefirgt stage of analys's provides a straightforward, conservative, non-parametric evaluation of
occurrence of the CCL regulatory determination priority contaminants as described above. These
Stage 1 descriptive Satistics are summarized here. Based in part on the findings of the Stage 1
Andyss, EPA will determine whether more rigorous parametric datistica evauations, the Stage 2
Anaysis, may be warranted to generate nationd probability estimates of contaminant occurrence and
exposure for priority contaminants (for details on this two stage andytica approach see Cadmus, 2000,
2001).

The summary descriptive satitics presented in Table 3-6 for metribuzin are aresult of the Stage 1
analysis and include data from Round 2 (SDWISFED, 1993-1997) cross-section States (minus
Massachusetts). Included are the total number of samples, the percent of samples with detections, the
99" percentile concentration of al samples, the 99" percentile concentration of samples with
detections, and the median concentration of samples with detections. The percentages of PWSs and
population served indicate the proportion of PWSs whose andytical results showed a detection(s) of
the contaminant (Smple detection, > MRL) at any time during the monitoring period; or a detection(s)
greater than half the HRL; or a detection(s) greater than the HRL..

Metribuzin is not considered to be alinear carcinogen by the ora route of exposure. Accordingly,
the Maximum Contaminant Level God (MCLG) is derived using a Reference Dose (RfD) gpproach.
The value used as the HRL for this occurrence evauation is derived from the RfD using the following
equation:

HRL = RfD x Body Weight  x Rdative Source Contribution
Drinking Water Intake

The body weight used in the caculation is an average adult body weight (70 Kg) and the vaue for daily
water intakeis2 L. Inthe caculation of the HRL, the relative source contribution is 20%. A different
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relative source factor might be used to calculate the MCLG if a determination is made to regulate
metribuzin.

The 99" percentile concentration is used here as a summary statistic to indicate the upper bound of
occurrence va ues because maximum vaues can be extreme vaues (outliers) that sometimes result from
sampling or reporting error. The 99" percentile concentration is presented for both the samples with
only detections and al of the samples because the value for the 99" percentile concentration of al
samplesis beow the MRL (denoted by “<” in Table 3-6). For the same reason, summary satistics
such as the 95" percentile concentration of al samples or the median (or mean) concentration of al
samples are omitted because these dso are dl “<” vadues. Thisisthe case because only 0.003% of dl
samples recorded detections of metribuzin in Round 2.

Asasgmplifying assumption, avaue of haf the MRL is often used as an estimate of the
concentration of a contaminant in samples/systems whose results are lessthan the MRL. For a
contaminant with reatively low occurrence, such as metribuzin in drinking water occurrence databases,
the median or mean vaue of occurrence using this assumption would be hdf the MRL (0.5* MRL).
However, for these occurrence data thisis not straightforward. For Round 2, States have reported a
wide range of vauesfor the MRLs. Thisisin part rdated to State data management differences as well
asred differencesin anaytica methods, laboratories, and other factors.

The Stuation can cause confusion when examining descriptive statistics for occurrence. For
example, most Round 2 States reported non-detections as zeros resulting in amoda MRL value of
zero. By definition the MRL cannot be zero. Thisisan artifact of State data management systems.
Because a smple meaningful summary satistic is not available to describe the various reported MRLS,
and to avoid confusion, MRLs are not reported in the summary table (Table 3-6).

In Table 3-6, nationa occurrence is estimated by extrapolating the summary dtatistics for the 20
State cross-section (minus Massachusetts) to national numbers for systems, and population served by
systems, from the Water Industry Baseline Handbook, Second Edition (USEPA, 2000e). From the
handbook, the total number of CWSs, plus NTNCWSs, is 65,030, and the total population served by
CWSs plus NTNCWSs is 213,008,182 persons (see Table 3-6). To generate the estimate of national
occurrence based on the cross-section occurrence findings, the nationa number of PWSs (or
population served by PWSs) is smply multiplied by the percentage vaue for the particular cross-
section occurrence statistic (e.g., the nationd estimate for the total number of PWSs with detections (5)
isthe product of the total national number of PWSs (65,030) and the percentage of PWSs with
detections (0.007%y)).

Included in Table 3-6 in addition to the results from the cross-section data are results and national
extrgpolations from al Round 2 reporting States. The data from the biased States are included because
of metribuzin’s very low occurrence in drinking water samplesin dl States. For contaminants with very
low occurrence, such as metribuzin where very few States have detections, any occurrence becomes
more important, relatively. For such contaminants, the cross-section process can easly miss a State
with occurrence that becomes more important. Thisis the case with metribuzin.
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Extrapolating only from the cross-section States, metribuzin's very low occurrence clearly
underestimates nationa occurrence. For example, while data from biased States like Massachusetts
exaggerate occurrence because of incomplete reporting, the detections are real and need to be
accounted for because extrapol ations from the cross-section States do not predict enough detectionsin
the biased States. Therefore, results from dl reporting Round 2 States, including the biased States, are
als0 used here to extrapolate to anational estimate. Using the biased States' data should provide
consarvative estimates, likely overestimates, of nationa occurrence for metribuzin.

As exemplified by the cross-section extrapolations for metribuzin, national extrgpolations of these
Stage 1 andytical results can be problematic, especialy for contaminants with very low occurrence,
because the State data used for the cross-section are not a strict satistical sample. For thisreason, the
nationally extrapolated estimates of occurrence based on Stage 1 results are not presented in the
Federa Register Notice. The presentation in the Federal Register Notice of only the actua results of
the cross-section andysis maintains a straight-forward description, and the integrity of the data, for
stakeholder review. The nationally extrapolated Stage 1 occurrence values are presented here,
however, to provide additiona perspective. A more rigorous statistica modding effort, the Stage 2
analysis, could be conducted on the cross-section data (Cadmus, 2001). The Stage 2 results would be
more atisticaly robust and more suitable to nationa extragpolation. This approach would provide a
probability estimate and would aso dlow for better quantification of estimetion error.

3.3.1.5 Additional Drinking Water Data from the Corn Belt

To augment the SDWA drinking water data analysis described above, and to provide additiona
coverage of the corn bdt states where metribuzin use is highest (Figure 3-1), independent anayses of
finished drinking water data from the states of lowa, 1llinois, Indiana, and Ohio are reviewed below.
The lowa andyss examined SDWA compliance monitoring data from surface and ground water PWSs
for the years 1988-1995 (Hallberg et d., 1996). 1llinois and Indiana compliance monitoring data for
surface and ground water PWSs were evaluated. The data were mostly for the years from 1993 to
1997, though some earlier data were aso analyzed (after USEPA, 1999c). These date data sets were
available from an independent review of contaminant monitoring in drinking water (USEPA, 1999¢).
Finaly, the Ohio Round 2 data analyzed with the 20-state cross-section are examined independently
for comparison with the other supplemental data sets from corn belt Sates.

Additiona reviews of nationd and gate drinking water monitoring results are included for further
perspective on corn belt occurrence of metribuzin. The lowa State-Wide Rurd Well-Water Survey
was conducted in 1988-1989 to assess pesticide occurrencein rurd private wells (Kross et d., 1990).
The Nationd Pesticide Survey (NPS) provides extensive nationa monitoring data for drinking water,
including data from Midwestern states, for the years 1988-1990 (USEPA, 1990). Hallberg (1989)
reviewed specia contaminant occurrence studies of raw surface water suppliesin Illinois (1985-1987),
and both raw and finished drinking water from surface water in lowa (1986). Data sources, data
qudity, and andytica methods for these anayses are described in the respective reports.

3.3.2 Reaults
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3.3.2.1 Occurrence Estimates

As noted, the extrapolation from cross-section states underestimates nationd metribuzin
occurrence, and the resulting percentages of PWSs with detections are very low (Table 3-6). The
cross-section shows approximately 0.007% of PWSs (about 5 PWSs nationally) experienced
detections of metribuzin above the MRL, affecting less than 0.0003% of the population served
(approximately 1,000 people nationaly). No PWSs reported detections at levels above 2 HRL or
abovethe HRL. Detection frequencies are higher for ground water systems when compared to surface
water systems, as surface water systems reported zero detections. Concentrations are also low: for
samples with detections the median and 99" percentile concentrations are 0.10 pg/L. These figures are
identica because for metribuzin, Washington was the only State that reported a detection (0.10 pg/L)
and thus this gatitic is both the median and 99" percentile concentration.

Because metribuzin’ s low occurrence yields an underestimate from cross-section states, dl dataare
used, even the biased data, to present a conservative upper bound estimate. Conservative estimates of
metribuzin occurrence using dl of the Round 2 reporting states still show rdatively low detection
frequencies (Table 3-6). Approximately 0.28% of PWSs (estimated at 182 PWSs nationally)
experienced detections above the MRL, while no PWSs experienced detections greater than Y2 HRL
or HRL. These figuresindicate that about 1.61% of the population is affected by concentrations above
the MRL (approximately 3.4 million people nationdly), and 0% of the population is affected by
concentrations above ¥2HRL or HRL. The proportion of surface water PWSs with detections was
greater than ground water systems. The median and 99" percentile concentrations of detections are 1

Mg/l and 3 pg/L, respectively.

The Round 2 reporting states and the Round 2 nationa cross-section show a proportionate balance
in PWS source waters compared to the national inventory. Nationaly, 91% of PWSs use ground
water (and 9% surface waters); Round 2 nationd cross-section states show 88% use ground water
(and 12% surface waters); Round 2 reporting states show 87% use ground water (and 13% surface
waters). The relative populations served are not as comparable. Nationaly, about 40% of the
population is served by PWSs using ground water (and 60% by surface water). For the Round 2
cross-section, 29% of the cross-section population is served by ground water PWSs (and 71% by
surface water). For al Round 2 reporting States, 26% of the population is served by ground water
PWSs (and 74% by surface water). The resultant nationa extrapolations are not additive asa
conseguence of these disproportions (Table 3-6).

3.3.2.2 Occurrencein the Corn Bdt

SDWA compliance monitoring data from the corn belt States of 1llinois, Indiana, and Ohio dso
show very low occurrence of metribuzin. The pesticide was not detected above the Health Reference
Leve in any case, and the highest 99" percentile concentration of detections among the three States
wasfor lllinoisa 0.7 pg/L (Table 3-7). lllinois aso had the highest maximum concentration at 20 pg/L,
il well below the HRL (after USEPA, 1999¢). SDWA compliance monitoring from lowa for the
years 1988-1995 show similar results, although the data are not presented in Table 3-7 because they
were not compiled a the system levd in the same manner. Approximately 0.8% of samples andyzed
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Table 3-6: Summary occurrence statistics for metribuzin

20 State All Reporting National System &
Cross-Section’ States’ Population Numbers®

Frequencv Factors (Round 2) (Round 2) :

Total Number of Samples 34,507 42,856 --

Percent of Sampleswith Detections 0.003% 0.23% --

99" Percentile Concentration (all samples) < (Non-detect) < (Non-detect) --

Health Reference Level 91 pg/L 91 pg/L --

Minimum Reporting Level (MRL) Variable’ Variable’ -

99™ Percentile Concentration of Detections 0.10 uo/L 3.0ua/L --

Median Concentration of Detections 0.10 pg/L 1.0pug/L --

Total Number of PWSs 13,512 15,333 65,030
Number of GW PWSs 11,833 13,311 59,440
Number of SW PWSs 1,679 2,022 5,590

Total Population 50,633,068 62,397,416 213,008,182
Population of GW PWSs 14,886,153 16,255,818 85,681,696
Population of SW PWSs 35,746,915 46,141,598 127,326,486

Occurrence by System National Extrapolation®

% PWSs with detections (> MRL) 0.007% 0.28% 5 182
Range 0-0.17% 0-14.29% N/A N/A
GW PWSs with detections 0.008% 0.14% 5 83
SW PWSswith detections 0.00% 1.24% 0 69

% PWSs > 1/2 Health Reference Level (HRL) 0.00% 0.00% 0 0
Range 0-0.00% 0-0.00% N/A N/A
GW PWSs > 1/2 Health Reference Level 0.00% 0.00% 0 0
SW PWSs > 1/2 Health Reference Level 0.00% 0.00% 0 0

% PWSs > Health Reference Level 0.00% 0.00% 0 0
Range 0-0.00% 0-0.00% N/A N/A
GW PWSs > Hedlth Reference Level 0.00% 0.00% 0 0
SW PWSs > Health Reference | evel 0.00% 0.00% 0 0

Occurrence by Population Served

% PWS Population Served with detections 0.0003% 1.61% 1,000 3,420,000
Range 0-0.01% 0-14.92% N/A N/A
GW PWS Population with detections 0.00% 0.24% 1,000 208,000
SW PWS Popul ation with detections 0.00% 2.09% 0 2,656,000

% PWS Population Served > 1/2 Health Reference Level 0.00% 0.00% 0 0
Range 0-0.00% 0-0.00% N/A N/A
GW PWS Population > 1/2 Health Reference Level 0.00% 0.00% 0 0
SW PWS Population > 1/2 Health Reference Level 0.00% 0.00% 0 0

% PWS Population Served > Health Reference Level 0.00% 0.00% 0 0
Range 0-0.00% 0-0.00% N/A N/A
GW PWS Population > Health Reference Level 0.00% 0.00% 0 0
SW PWS Population > Health Reference | evel 0.00% 0.00% 0 0

* Summary Results based on data from 20-State Cross-Section (minus Massachusetts), from SDWISFED, UCM (1993) Round 2.
2 Summary Results based on data fromall reporting states from SDMSFED, UCM (1993) Round 2.

* Total PWSand population numbers are from EPA March 2000 Water Industry Baseline Handbook (USEPA, 2000e).

* See Section 3.3.1.4 for discussion.

® National extrapolations are from the 20-State cross-section data (left) and all Round 2 states reporting data (right) using the Baseline Handbook system

and population numbers.

- PWS= Public Water Systems; GW = Ground Water; SW = Surface Water; MRL = Minimum Reporting Level (for laboratory analyses);
HRL = Health Reference Level, an estimated health effect level used for preliminary assessment for this review; N/A = Not Applicable"

- 99th Percentile Concentration = the concentration value of the 99th percentile of either all analytical results or just the detections (in pg/L)
- Median Concentration of Detections = the median analytical value of all the detections (analytical results greater than the MRL) (in pug/L)
- Total Number of PWSs = the total number of public water systems with records for metribuzin

- Total Population Served = the total population served by public water systems with records for metribuzin
- % PWSwith detections, % PWS> %2 Health Reference Level, % PWS> Health Reference Level = percent of the total number of public water systems with at

least one analytical result that exceeded the MRL, %2 Health Reference Level, Health Reference Level, respectively
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for metribuzin in lowa drinking water had detections of the compound with a maximum concentration of
1.6 ug/L. The 99" percentile concentration of all samples was a non-detect (Halberg et d., 1996).

Metribuzin detection frequencies are generdly much greater in surface water when compared to
ground water (Tables 3-8 and 3-9). Two exceptions are the lowa SDWA compliance data, in which
surface and ground water detection frequencies are essentialy the same (0.77% and 0.76%,
respectively), and the Indiana SDWA compliance data with no metribuzin detections in surface weter
(Table 3-7).

Table 3-8 presents data from a number of nationd and State drinking water monitoring studies with
resultsin corn belt States. The National Pesticide Survey reports no detections for metribuzin.
Compliance monitoring from Ohio surface water PWSs shows the highest detection frequency of
metribuzin by system (79.9%), but the data are from a targeted study of sengitive surface waters so
results may not be representative. The highest reported concentration of the studies summarized in
Table 3-8, 3.7 ug/L, iswell below the HRL. Environmenta Working Group reports were reviewed,
however, only preiminary results were available from a pecid study of finished tep water in 29 cities.
Metribuzin was found in unspecified concentrations in 7% (2) of the 29 cities (Cohen et d., 1995).

The lowa State-Wide Rurd W l-Water Survey established a atidticaly sgnificant correlation
between increasing well depth and decreasing pesticide contamination, as evidenced by the lower
detection frequency of metribuzin in drinking water wells >50 ft deep (Table 3-8). Comparisons
between raw and finished water in lowa show detection frequencies of metribuzin in surface water
increased from the raw to finished State (Table 3-8; Halberg, 1989). Thisis probably aresult of either
andyticd variance, imprecise matching between raw and finished water samples, or peticide
adsorption to—and subsequent release from-filtration/treatment materias (Halberg, 1989).

3.3.2.3 Regional Patterns

Occurrence results are displayed graphically by State in Figures 3-3 and 3-4 to assess whether any
distinct regiona patterns of occurrence are present. Thirty-four States reported Round 2 data but 10 of
those States have no data for metribuzin (Figure 3-3). Another 21 States did not detect metribuzin.
The remaining 3 States detected metribuzin in drinking water and are located on the east and west
coasts of the United States (Figure 3-3). In contrast to the summary statistical data presented in the
previous section, this smple spatid analyss includes the biased Massachusetts data

The ample spatia analys's presented in Figures 3-3 and 3-4 does not suggest any specid regiond
patterns. Further, use and environmenta release information, (section 3.1) and ambient water quality
data (section 3.2), indicate that metribuzin has low detection even in non-drinking water sources.
According to TRI data, industria releases have occurred since 1995 in only three States and one U.S.
territory (1A, MO, NB, Puerto Rico; USEPA, 2000b). However, the use patterns for metribuzin
(Figure 3-1) do show that use is concentrated in soybean producing regions (smilar to the corn belt) in
the Midwest States and dong the Mississippi River Valey production region. These States are missing
from the Round 2 data, hence, a specid review was conducted to evauate data from lowa, Illinais,
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Table3-7. SDWA compliance monitoring data from the States of Illinois, Indiana, and Ohio

Freguency Factors Lllinois* | ndiana? Ohio®
Total Number of Samples 14,818 1,033 4,039
Percent of Samples with Detections 0.2% 0.1% 0.0%
99" Percentile Concentration (all samples) < (ND) < (ND) < (ND)
Health Reference Level 91 ug/L 91 pg/L 91 ug/L
Minimum Reporting Level (MRL) Variable Variable* Variable*
99" Percentile Concentration of Detections 0.7 ua/L 0.2 ua/L 0 ua/L
Median Concentration of Detections 0.2 pg/L 0.2 pg/L 0 ug/L
Minimum Concentration of Detections 0.1 pg/L 0.2 ug/L 0 pg/L
Total Number of PWSs 1,139 392 2178
Number of GW PWSs 1,030 345 2,017
Number of SW PWSs 109 47 161
Qccurrence by System
% PWSs with detections (> MRL) 0.97% 0.26% 0.00%
GW PWSs with detections 0.10% 0.29% 0.00%
SW PWSs with detections 9.17% 0.00% 0.00%
% PWSs > 1/2 Health Reference Level (HRL) 0.00% 0.00% 0.00%
GW PWSs > 1/2 Hedlth Reference Leve 0.00% 0.00% 0.00%
SW PWSs > 1/2 Hedlth Reference Level 0.00% 0.00% 0.00%
% PWSs > Health Reference Level 0.00% 0.00% 0.00%
GW PWSs > Health Reference Level 0.00% 0.00% 0.00%
SW PWSs > Health Reference Level 0.00% 0.00% 0.00%

1 After an independent analysis of |llinois SDWA compliance monitoring data from 1993-1997 (USEPA, 1999c).

2 After an independent analysis of Indiana SDWA compliance monitoring data from 1993-1997 (USEPA, 1999¢).

3 Summary results based on analysis of Ohio data from the SDWMISFED UCM (1993), Round 2.

4 See Section 3.3.1.4 for discussion.

- PWS = Public Water Systems; GW = Ground Water; SW = Surface Water; MRL = Minimum Reporting Level (for laboratory
analyses);

HRL = Health Reference Level, an estimated health effect level used for preliminary assessment for this review

- The Health Reference Level (HRL) used for metribuzin is 91 pg/L. Thisis a draft value for working review only.

- Total Number of Samples = the total number of analytical records for metribuzin

- 99" Percentile Concentration = the concentration value of the 99" percentile of either all analytical results or just the detections (in
ug/L)

- Median Concentration of Detections = the median analytical value of all the detections (analytical results greater than the MRL ) (in
Hg/L)

- Total Number of PWSs = the total number of public water systems with records for metribuzin

- % PWSwith detections, % PWS > %2 Health Reference Level, % PWS > Health Reference Level = percent of the total number of
public water systems with at least one analytical result that exceeded the MRL, %2 Health Reference Level, or Health Reference Level,
respectively
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Table 3-8 Metribuzin occurrencein Midwest drinking water

maximum
% sites % samples concentration
>MRL >MRL (Mg/L)
Ground Water Surveys
National Pesticide Survey (1988-90)* nd nd nd
lowa State-Wide Rural Well-Water
Survey 2
wells < 50 ft deep 3.0% nr 0.43
wells > 50 ft deep 1.4% nr 0.72
Special Surface Water Studies
raw water
lowa (1986)3 7.0% 0.89
Ilinois (1985-87)° 15.0% 3.70
finished water
Ohio (1993- )* 79.9% 22.3% 18
lowa (1986)° nr 12.0% 0.45

1 USEPA, 1990 ; data are national results including some Midwestern states

2Kross et al., 1990

3cited in Hallberg, 1989

4 USEPA, 1999c

- MRLs vary by study.

- nd = results below the respective reporting level
- nr =* not reported”

Indiana, and Ohio. Occurrence rates in these States are much greater than other areas, but even in

these States no PWSs had results grester than the HRL.

3.4 Conclusion

Detection frequencies and concentrations of metribuzin in ambient surface and ground weter are
low, especidly in ground water. Even o, it is one of the 21 most commonly detected pesticidesin
ground water from the first round of NAWQA intensive data collection. The annua mean frequency of
metribuzin detection in surface water was less than 15% for dl land-use settings and concentrations.
Midwestern ambient surface and ground water concentrations and detection frequencies are aso low.
Reeases of metribuzin to the environment were reported in the TRI from only three States and one

territory.
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Figure 3-3: Stateswith PWSswith detections of metribuzin for all Stateswith datain
SDWIS/FED (Round 2)
All States
e uzin D etectionsin Round 2

ates not in Round 2

o data for M etribuzin

ates with No D etections (No PW Ss > M RL)

ates w ith D etections (Any PW Ss > MRL)
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Figure 3-4: Round 2 cross-section States with PW Sswith detections of metribuzin (any PWSs
with results greater than the Minimum Reporting Level [MRL]; above) and concentrations

greater than the Health Reference Level (HRL ; below)

* State of Massachusettsis an outl ier with 14.29% PWSs > MRL

M etribuzin O ccurr ence in Round 2

[ States not in Cross-Section
[ No datafor Metribuzin
1 0.00% PWSs>MRL
0.01- 1.00% PWSs > MRL
>1.00% PWSs > MRL *

Metribuzin Occurrencein Round 2
[] states not in Cross-Section
E No datafor Metribuzin

0.00% PWSs> HRL
0.01- 1.00% PWSs > HRL
>1.00% PW Ss > HRL
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Metribuzin has been detected in PWS samples collected under the SDWA. Cross-section
occurrence estimates are very low with only 0.003% of al samples showing detections. Significantly,
the values for the 99" percentile and median concentrations of al samples are lessthan the MRL. For
the Round 2 cross-section samples with detections, both the median and the 99" percertile
concentrations are 0.10 pg/L. Systems with detections congtitute gpproximately 0.007% of Round 2
cross-section systems. Nationd estimates for the population served by PWSs with detections using the
cross-section data are also low: approximately 1,000 people (about 0.0003% of the national PWS
population ) are served by PWSs with metribuzin detections greater than the MRL, and no PWSs
reported detections greater than %2 HRL or HRL. Using more conservative estimates of occurrence
from al States reporting SDWA Round 2 monitoring data, including States with biased data, 0.28% of
the nation’s PWSs (gpproximately 182 systems and 3.4 million people served) are affected by
metribuzin concentrations greater than the MRL, while no PWSs are affected by concentrations greater
than 2HRL or HRL.

The heaviest use of metribuzin is across the nation’ s corn-soybean production area. These States
are not well represented in the Round 2 database. Therefore, additiona data from the Midwest corn
belt were also evauated. Drinking water data from the corn belt States of lowa, Indiana, 1llinois, and
Ohio dso show very low occurrence of metribuzin. Specid, targeted surface water studies from Ohio
have the highest detection frequency of metribuzin (79.9% of systems). The pesticide was not detected
above the Hedth Reference Levd in any sample, with the highest concentration a 20 pg/L.

40 HEALTH EFFECTS

A description of hedlth effects and dose-response information associated with exposure to
metribuzin is summarized below. For more detall, please refer to the Health Effects Support
Document for Metribuzin (USEPA, 2003).

4.1 Hazard Characterization and Mode of Action Implications

There are no epidemiologica studies that have assessed adverse human hedlth effects caused by
exposure to metribuzin.  Exposure to metribuzin may occur primarily in an occupationd setting,
particularly in the agriculture industry where it is used as an herbicide. However, high 50% letha dose
vaues resulting from acute toxicity anima studies have indicated that metribuzin may potentidly have
low toxicity levels (Kimmerle et d., 1969; Morgan, 1982).

Subchronic studies in animals suggest that metribuzin may cause adverse effects on body and organ
weight, and hematologica parameters. Widar rats, exposed to metribuzin through their diet a 1500
ppm for 3-months, exhibited a sgnificant reduction in body weight gain, and increased liver and thyroid
weights (Loser et d., 1969). However, a 3-month dietary exposure in Beagle dogs did not affect body
weight gain or food consumption; only dlinica parameters such asliver enzyme (SGOT and SGPT)
levels were affected (Chaisson and Cueto, 1970). Metribuzin causes dight dermd irritation in rabbits,
but has not been found to cause eyeirritation (Kimmerle et d., 1969).
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Chronic studies of metribuzin on rats aso report effects on body weight gain, mortaity, and liver
enzyme and histopathologica changes. While 2-year feeding studies conducted on rats (0, 25, 35, 100
or 300 partsmillion [ppm]) and mice (0, 200, 800 or 3200 ppm) indicated no significant differencesin
body weight gain, food consumption, or mortality (Loser and Mohr, 1974; Hayes, 1981), another 2-
year feeding study in rats using a higher dose (900 ppm) of metribuzin did report a decrease in body
weight gain (Christenson and Wahle, 1993). The latter study aso reported histopathologica changes
such as sgnificant increases in corneal neovascularization, discolored zones in the liver, an enlarged
abdomen, enlarged adrend and thyroid glands, ocular opacity, an enlarged epididyma massin maes,
and the presence of ovarian cystsin femaerats. In Beagle dogs, chronic exposure to 1,500 ppm
caused a significant increase in the mortdity rate and liver dysfunction as evidenced by increased
activity of the liver enzymes SGOT, SGPT and OCT (Loser and Mirea, 1974). Thyroid weight also
increased. Histopathologic findings included liver and kidney damage at the highest dose. Liver and
kidney effects, decreased body weight gain, and mortdity at the highest dose are considered the critical
effects of metribuzin exposure.

There are few studies that have assessed the developmenta and reproductive effects of metribuzin
exposure. In generd, maternd toxicity effects observed in rats and rabbits include reduced body
weight gain and food consumption, and are accompanied by dight toxicity to the fetus (Kowaski et d.,
1986; Machemer, 1972; Unger and Shellenberger, 1981). A two-generation study in rats reported
that both first and second generations consumed less food and gained less body weight (Porter et d.,
1988). Autopsy findingsin both generations were not affected by exposure to metribuzin. Another 3-
generation reproduction study in rats found no trestment-related effects (Loser and Siegmund, 1974).

No animd studies have addressed the neurologic or immunotoxic effects of metribuzin. Thereis
evidence of endocrine effects induced by metribuzin, including dlevated plasma thyroxine levelsin ras
and decreased triiodothyronine levelsin rats and rabbits (Porter et d. 1993; Christenson and Wahle,
1993; FHucke and Hartmann, 1989).

The EPA has classified metribuzin as dass D, not dassfiable as to human carcinogenicity because
of inadequate datain humans or animas. A lifetime dietary study in CD-1 mice and 2-year feeding
sudiesin Widtar rats were negative for the induction of tumors compared to control incidences (Hayes,
1981; Loser and Mohr, 1974; Christenson and Wahle, 1993).

4.2 Dose-Response Characterization and Implicationsin Risk Assessment

The EPA’sRID isan esimate of adaily exposure to the human population (including sensitive
subgroups) thet is likely to be without appreciable risk of deleterious effects over alifetime. The
principa study utilized for RfD derivation was the 2-year chronic study in rats conducted by
Christenson and Wahle (1993), where 344 Fisher rats received 0, 30, 300 or 900 ppm (0, 1.3, 13.8,
42.2 mg/kg-day in maes; 0, 1.6, 17.7, 53.6 mg/kg-day females) of metribuzin for 104 weeks. At 30
ppm, both sexes exhibited increased absolute and reative thyroid weights, and satisticaly significant
increases in blood levels of thyroxine (T4) and decreases in blood levels of triiodothyronine (T3). In
addition, femaes exhibited decreased lung weight. Since the hedlth effects exhibited by both sexes
were consdered to be biologicdly inggnificant, 30ppm was considered the no observed adverse effect
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level (NOAEL). The RfD of 0.013 mg/kg-day was derived by dividing the NOAEL by an uncertainty
factor of 100, which was used to account for inter- and intra-gpecies variability. The HRL was derived
from the RfD as discussed in section 3.3.1.4.

4.3 Rdative Source Contribution

Reative source contribution analysis compares the magnitude of exposure to metribuzin expected
viadrinking water and the magnitude of exposure from other media, such asfood, air and soil. The
intake of metribuzin from drinking water can be calculated from the median concentrations described
above for both the cross-section study and the study of al the Round 2 States. Using the median
metribuzin level from the 20 State cross-section study of 0.10 ug/L, an average daily intake of 2 L/day
for an adult, and an average weight of 70 kg for an adult, the corresponding dose would be 2.8 x 10
mg/kg-day for adults. For children, assuming an intake of 1 L/day and an average weight of 10 kg, the
dose would be 0.010 mg/kg-day.

As part of the Food and Drug Adminigtration’s (FDA'’s) Regulatory Monitoring Program, 9,438
domestic and imported food samples were andyzed for pesticides, including metribuzin. Metribuzin
was not detected in any samples of grains, milk products, fruits or vegetables. In addition, no
detections were found in 218 domestic and 298 imported fish and shdllfish samples. Thus, the daily
intake of metribuzin from food is anticipated to be close to zero.

No deta are avallable for the ambient levels of metribuzin in air. Metribuzin isa solid a ambient
temperatures and has alow vapor pressure. Thus, partitioning of metribuzin into air is highly unlikely.
While the average daily intake for the genera population is anticipated to be close to zero, inhdation of
metribuzin may be a potentialy significant occupationa exposure. The occupationa subgroup may
include workers involved in the mixing, loading, handling and gpplication of metribuzin. The EPA has
estimated that inhaation exposures of this subgroup range from 0.006 to 91.14 mg/day. Calculations of
doses based on this range of exposure and 70 kg body weight are 8.6 x 10° to 1.3 mg/kg-day.

Metribuzin is not labeled for resdentid use and o it is not anticipated to be found in resdentid
soils. Generd population exposures are anticipated to be close to zero. In agriculturad regions where
metribuzin is applied, metribuzin may be found in soilsin concentrations as high as 0.78 mg/kg. Based
on an average body weight of 70 kg and adally soil intake of 480 mg/day, the maximum daily intake
for a contact intensive worker would be 5.3 x 10 mg/kg-day, which is below the RfD.

For mogt individuass, the mgority of metribuzin exposure will be from water. For the purpose of
edimating the HRL from the RfD, a conservetive default vaue of 20% was used for the relaive source
contribution.

4.4 Senstive Populations

No populations sengtive to metribuzin have been identified.
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45 Exposure and Risk Information

A cross-section survey of 20 States reported that 0.007% of Public Water Systems had detections
of metribuzin above the MRL, affecting about 0.0003% of the population. A nationa extrapolation of
this data indicates that gpproximately 1,000 people would be exposed to metribuzin through the
drinking water. Of the 20 States in this cross-section survey, only the State of Washington reported a
detection of metribuzin. Since Washington isthe only State to report a metribuzin detection at 0.10
ng/L, thisvalue is both the median and 99" percentile concentration. However, when dl of the
participating Statesin Round 2 of the UCM program were considered, 0.28% of PWSs reported
detections above the MRL. National extrapolation of this dataindicates that gpproximately 1.6% of the
population, or 3.4 million people, are exposed to concentrations above the MRL.

4.6 Conclusion

In conclusion, while there is evidence from anima studies that metribuzin may cause adverse hedth
effects at high doses, low doses do not appear to be very toxic. There are no available studies, elther
epidemiologica studies or case-studies of accidentally exposed agricultural workers, that assess
adverse hedth effects in humans from metribuzin exposure. Its occurrence in public water systems and
the number of people potentialy exposed through drinking weter is generdly low. Thusit isunlikely
that metribuzin will occur in drinking water a frequencies that are of public health concern or that
regulation represents a meaningful opportunity for hedth risk reduction in persons served by public
water systems. All CCL regulatory determinations and further andysis are formdly presented in the
Federal Register Notices (USEPA, 2002; 67 FR 38222, and USEPA, 2003a; 68 FR 42898).

5.0 TECHNOLOGY ASSESSMENT

If a determination is made to regulate a contaminant, SDWA requires development of proposed
regulations within 2 years of making the decison. Itiscriticd to have suitable monitoring methods and
trestment technologies to support regulation development according to the schedules defined in the
SDWA.

5.1 Analytical Methods

The avallability of analytica methods does not influence EPA’ s determination of whether or not a
CCL contaminant should be regulated. However, before EPA actudly regulates a contaminant and
edtablishes aMaximum Contaminant Level (MCL), there must be an andyticd method suitable for
routine monitoring. Therefore, EPA needs to have gpproved methods available for any CCL regulatory
determination contaminant beforeit is regulated with an NPDWR. These methods must be suitable for
compliance monitoring and should be cost effective, rapid, and essy to use.

Metribuzin is an unregulated contaminant for which monitoring was required under the Unregulated

Contaminant Monitoring Program (USEPA, 1987; 52 FR 25690). Monitoring for metribuzin was
initiated through rulemaking in 1991 (USEPA, 1991; 56 FR 3526), and began in 1993. It dready has
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well-documented andytical methods devel oped specificaly for low-leve drinking water analyses (see
Table 5-1).

5.2 Treatment Technology

Treatment technologies dso do not influence the determination of whether or not a contaminant
should be regulated. But before a contaminant can be regulated with an NPDWR, trestment
technologies must be readily available. EPA’ s Office of Research and Development (ORD) has
researched trestment technologies for dl of the organic compounds listed as regulatory determination
priorities on the CCL, including metribuzin. The two gppropriate technol ogies reviewed were granular
activated carbon (GAC) and air stripping.

Table5-1: Analytical methods for metribuzin

Method Type M ethod Detection Limit (ug/L)
EPA 507 gas chromatography (GC)/ 0.029
Nitrogen/Phosphorous detector
EPA 508.1 GC/ electron capture detectors (ECD) 0.009
EPA 525.2 GC/ quadrupole mass spectrometry 0.062
GC/ ion trap mass spectrometry 0.09
EPA 551.1 GC/ECD 0.005

Granular activated carbon trestment removes contaminants via the physica and chemica process of
sorption, by which the contaminants attach to the carbon surface as water passes through the carbon
bed. Activated carbon has alarge sorption capacity for many water impuritiesincluding synthetic
organic contaminants, taste and odor causing compounds, and some species of mercury. Adsorption
capacity istypicaly represented by the Freundlich isotherm congtants, with higher Freundlich (K) values
indicating greater sorption potentid.

Air dripping involves the continuous contact of ar with the water being treated, dlowing volatile
dissolved contaminants to transfer from the source water to the air. After contact, the “ contaminated
ar’ is swept from the system, taking the contaminant out of contact with the treated water. The driving
force for the water-to-air transfer of the volatile contaminants is the contaminant’ s concentration
gradient between the water and air. The Henry’s Law congtant is a commonly used indicator of the
tendency of a contaminant to partition from water to air. A larger Henry’ s constant indicates a greater
equilibrium of the contaminant in the ar. Thus, contaminants having larger Henry’ s condtant are more
easlly removed by air Sripping.
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Predictive computer modeling and specific chemica characterigtics were used to determine the
isotherm constants needed to evauate the two treatment technologies. The rule of thumb used for
SDWA compounds, learned through the devel opment of cost-and-technology documents to support
other drinking water regulations, isthat GAC is conddered to be cost-effective if the contaminant has a
Freundlich (K) value above 200 (Speth and Adams, 1993). For air stripping, a compound with a
Henry’ s constant above dibromochloropropane (DBCP) (0.005) or ethylene dibromide (0.037) is
considered strippable at a reasonable cost.

Metribuzin has a predicted Freundlich (K) value of 25,200 and a predicted Henry’s Law constant
of 7.2 x 10®. Therefore, only GAC is an applicable treatment technology for metribuzin. Itslow
volatilization potentid makes air stripping impractical.

6.0 SUMMARY AND CONCLUSIONS- DETERMINATION OUTCOME

Three statutory criteria are used to guide the determination of whether regulation of a CCL
contaminant is warranted: 1) the contaminant may adversdy affect the hedth of persons; 2) the
contaminant is known or islikely to occur in public water systems with a frequency, and at levds, of
public hedth concern; and 3) regulation of the contaminant presents a meaningful opportunity for hedth
risk reduction for persons served by public water systems. Asrequired by SDWA, adecison to
regulate a contaminant commits the EPA to propose aMCLG and promulgate a NPDWR for the
contaminant. A decision not to regulate a contaminant is congdered afind Agency action and is
subject to judicid review. The Agency can choose to publish a Hedlth Advisory (a non-regulatory
action) or other guidance for any contaminant on the CCL that does not meet the criteriafor regulation.

Expaosure to metribuzin occurs primarily in occupationa settings, particularly in the agriculture
industry where it is used as an herbicide. Although there are no studies ng adverse effects of
metribuzin on human hedth, animd studies indicate that metribuzin has the potentid to cause adverse
hedlth effects at high doses. Chronic studies of metribuzin, for instance, have reported effects on body
weight increases, mortdity, liver enzyme activities, and histopathologica changes. The RfD of 0.013
mg/kg-day was derived from a study reporting the adverse hedlth effects of metribuzin in rats.
Currently, metribuzin is classfied asaclass D carcinogen, due to inadequate carcinogenicity datain
humans and animals.

While metribuzin has been detected in ambient surface and ground water, detection frequencies and
concentrations from PWS samples collected under the SDWA are low. Contaminant releasesto the
environment have been reported in the TRI from only three States and one territory. Round 2 cross-
section occurrence estimates are very low, with only 0.003% of al samples showing detections.
Significantly, the vaues for the 99" percentile (0.10 pg/L) and median concentrations (0.10 pg/L) of al
samples are less than the HRL. When dl the Round 2 data are considered, a nationa extrapolation of
the dataindicates that 1.6%, or approximately 3.4 million people nationdly, are exposed to any
concentration of metribuzin.
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The heaviest use of metribuzin is across the nation’ s corn-soybean production area. These States
are not well represented in the Round 2 database. Therefore, additiona data from the Midwest corn
belt were also evauated. Drinking water data from the corn belt States of lowa, Indiana, 1llinois, and
Ohio show very low occurrence of metribuzin. Specid, targeted surface water studies from Ohio have
the highest detection frequency of metribuzin.

Metribuzin is not labeled for resdentia use and o it is not anticipated to be found in residentia
soils. Generd population exposures are anticipated to be close to zero. In agricultura regions where
metribuzin is applied, metribuzin may be found in soilsin concentrations as high as 0.78 mg/kg. Based
on an average body weight of 70 kg and adaily soil intake of 480 mg/day, the maximum daily intake
for a contact intensive worker would be 5.3 x 10° mg/kg-day, which is below the RfD 0.013 mg/kg-
day. Thereisno evidence to suggest that children, or any other population subgroup, would be more
sengtive than others when exposed to metribuzin. In addition, EPA has applied an uncertainty factor in
deriving the HRL that adequately protects sensitive subgroups of the population.

Although thereis evidence from animd studies that metribuzin may cause adverse hedth effects at
high doses, its occurrence in public water systems and the numbers of people potentidly exposed
through drinking water are low. Thus metribuzin may not occur in drinking water with a frequency, or
a levels, of public hedth concern. All CCL regulatory determinations and further analysis are formaly
presented in the Federal Register Notices (USEPA, 2002; 67 FR 38222, and USEPA, 2003a; 68 FR
42898).
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ARMS
CA
CAS
CCL
CMR
CPS
CWS
DBCP
DCI
ECD
EPA
EPCRA

EXTOXNET

FDA
FIFRA
FQPA
FR
GAC
GC
g/moal
GW
HRL
10C
Koo
Kow

L
MCL
MCLG

mg
mg/kg-day
mm Hg
MRL
NAWQA
NCFAP
NCOD
NDWAC
nm
NOAEL
NPDWR
NPS
NTNCWS
OGWDW

APPENDIX A: Abbreviationsand Acronyms

- Agricultural Resources Management Study
- Census of Agriculture
- Chemica Abstract Service
- Contaminant Candidate List
- Chemicd Monitoring Reform
- Cropping Practices Survey
- community water system
- dibromochloropropane
- datacdl-in
- electron capture detectors
- Environmental Protection Agency
- Emergency Planning and Community Right-to-Know Act
- Extension Toxicology Network, Pesticide Management Education Program
- Food and Drug Administration
- Federd Insecticide, Fungicide, and Rodenticide Act
- Food Quiality Protection Act
- federa register
- granular ectivated carbon (treatment technology for organic compounds)
- gas chromatography (alaboratory method)
- grams per mole
- ground water
- Hedlth Reference Leve
- inorganic compound
- organic carbon partition coefficient
- octanol-water partitioning coefficient
- liter
- maximum contaminant leve
- maximum contaminant level god
- milligram
- milligram per kilogram per day
- millimeter mercury
- minimum reporting leve
- National Water Quality Assessment Program
- Nationd Center for Food and Agriculturd Policy
- National Drinking Water Contaminant Occurrence Database
- Nationd Drinking Water Advisory Council
- nanometer
- no observed adverse effect level
- Nationd Primary Drinking Water Regulation
- Nationa Pesticide Survey
- non-trangent non-community water system
- Office of Ground Water and Drinking Water
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ORD
PGWD
ppm
PWS
RfD
SARA
SDWA
SDWIS/IFED
soc
sw

TRI
UCM
UCMR
ARCCOS
USDA
USEPA
USGS
VOC

Lg
>MCL
SMRL

- Office of Research and Development

- Pesticides in Ground Water Database

- part per million

- public water system

- reference dose

- Superfund Amendments and Reauthorization Act
- Safe Drinking Water Act

- Federd Safe Drinking Water Information System
- gynthetic organic compound

- surface water

- Toxic Release Inventory

- Unregulated Contaminant Monitoring

- Unregulated Contaminant Monitoring Regulation/Rule
- Unregulated Contaminant Monitoring Information System
- United States Department of Agriculture

- United States Environmenta Protection Agency

- United States Geologicd Survey

- volatile organic compound

- micrograms

- percentage of systems with exceedances

- percentage of systems with detections
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