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Introduction were each set up at different times and for different
purposes. The Agency’s various programs and offices
ince 1976, the Office of Pollution Prevention andaddress responsibilities defined by several different envi-
SToxics (OPPT, formerly the Office of Toxic ronmental laws that were passed over decades by differ-
Substances, OTS) atthe U.S. Environmental Prote@nt legislative actions (Clean Air Act, Clean Water Act,
tion Agency (U.S. EPA), has been the office that iSTSCA, etc.). The Officesinthe U.S. EPA were organized
responsible for assessing new and existing industriainder broad legislative or environmental categories, such
chemicals. Prior to a reorganization within OPPT inas Air and Radiation, Water, Pesticides and Toxic Sub-
1997, the Environmental Effects Branch was the princistances, Solid Waste and Emergency Response
pal ecological group within that office. In the past, that(Superfund), and Research and Development. The fig-
group had been concerned primarily about the ecologicalres on page 7-40 [U.S. EPA, OPPT] illustrate how the
effects of industrial chemicals in the water columnU.S. EPA is organized, with OPPT residing within the
(Zeeman and Gilford, 1993; Zeeman, 1995). HoweverQffice of Prevention, Pesticides, and Toxic Substances
in the last five to ten years, there has been more and moaad the Environmental Effects Branch (EEB) residing
concern expressed about the possible effects of industrialithin OPPT.
chemicals upon organisms in the sediments (Clements et ~ The ecological hazard and risk assessment func-
al., 1994; U.S. EPA, 1994; Nabholz et al., in presstions of that Branch used to be in the Health and Environ-
Smrchek et al.,, 1995; Smrchek and Zeeman, 1997mental Review Division (HERD), and those functions
Zeeman, 1993; Zeeman et al., 1995 and in press). now reside in the newly formed Risk Assessment Divi-
Following is a brief introduction to the U.S. EPA, sion (RAD, formed in 1997 from the combination of the
the responsibilities of OPPT, especially the new andtaff and functions of both HERD and the Chemical
existing chemical programs, and the kind of assessmen&reening and Risk Assessment Division, CSRAD). The
of these chemicals that are required under the ToxiEconomics, Exposure, and Technology Division (EETD)
Substances Control Act (TSCA, the law under whichcontains the staff responsible for performing the engi-
OTS [now OPPT] was formed in 1976). After this is aneering and exposure assessment portions of the ecologi-
description of how OPPT went about requiring andcal risk assessments that are done in OPPT.
getting sediment toxicity testing for a new industrial Why does/should OPPT care about bioaccumula-
chemical. And finally, an example is presented on howion, bioconcentration, and sediments? Because there are
OPPT developed a methodology that was used to scre@mustrial chemicals which adsorb strongly to sediments
thousands of existing chemicals to try to develop a list oAnd which are quite likely to also bioaccumulate or
higher priority chemicals for possible ecological testingbioconcentrate. When introduced into the food chain,
concerns, including possible sediment testing. they could be detrimental not only for those organismsin
the sediment and water column environments, but also
for humans. TSCA was passed in 1976 to regulate
Background industrial chemicals, those chemicals used in commerce
that were not regulated by other statutes, meaning that
For those who think of the U.S. EPA as some sorthey are not pesticides, pharmaceuticals, food additives,
of monolithic agency, it is not. It has about 17,000 toor substances covered under other laws (see figure on
18,000 employees in numerous programs and offices thaiage 7-41 [watering can]). For example, industrial
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chemrtals are substances like solvents, plastics, dye€QPPT received ecotoxicity data less than five percent of
adhesives, detergents, monomers, and polymers. Thdye time, and the vast proportion of the data received was
are chemicals that are widely used in commerce and aeeute toxicity data (Zeeman, 1995). That means that 19
around us all of the time. An independent calculation obut of 20 times no ecotoxicity data are provided for new
a partial sum of the 1989 production volumes of industriathemicals. Therefore, OPPT has been forced to rely
chemicals in the United States was around 6 trillion poundseavily upon a modeling approach that uses structure-
and it is undoubtedly even more now (Zeeman, 1997). activity and quantitative structure-activity relationships
One of the first activities after TSCA was passed inSAR/QSAR, or (Q)SAR) to estimate chemical properties,
1976 was to develop an inventory of the industrial chemiehemical fate, and the ecotoxicity of a chemical to organ-
cals already in commerce in the U.S., the existing chemisms in the aquatic environment (Clements, 1988 and
cals (see figure on page 7-42 [TSCA (Passed 1976)]1994; Nabholz etal., 1993; Zeeman et al., 1993 and 1995).
After more than two years, over 60,000 chemicals were How does OPPT make decisions for ecological risk
identified as being in commerce and these became ttessessment in the new chemical program? A number of
TSCA Inventory of existing chemicals. These chemical?MNs for new chemicals are received each week and they
were basically grandfathered and the Agency was to looire generally assessed in groups. Within two or three
at them for environmental concerns on an ongoing basisveeks of receipt of a group of PMNs, OPPT holds what
By definition, anything that was not an existing is called a FOCUS meeting (see figure on page 7-43
chemical (i.e., on the Inventory) was a new industria[Flow Chart]). That is the first level of risk assessment
chemical, and if anyone wanted to make it or import it intovhere a comparison is made of the hazard assessments,
the U.S., they would have to submit an application for its.e., toxicity profile, and the exposure assessments for
assessment to the U.S. EPA. This assessment prograneech chemical. What is important for ecotoxicity is
not a registration program. Industry (the potential manuwhether the predicted environmental concentration (PEC,
facturer or importer) submits a notice to OPPT called d&om the exposure assessment) exceeds whatis called the
Premanufacture Notification (PMN). OPPT receives aconcern concentration (CC, hazard assessment value(s)
large number of these notices from industry each year (sealjusted for uncertainty). In at least 90 percent of the
figure on page 7-42). They need to submit only the dataeases, the PEC is not exceeded and a risk is not inferred.
that they have or know about. They do not have to do anyhese chemicals are dropped from further evaluation. In
testing. OPPT then has 90 days to make a decision bastg remaining five to ten percent of the cases, we proceed
on the available information or provide risk-based reasont® standard review or a request for testing and perhaps
for not allowing it to be made or imported. through risk management, which can result in iterations
The number of new chemicals that have gondo obtain additional data (Wagner et al., 1995).
through this process in OPPT and have become existing
chemicals on the TSCA Inventory is currently around
15,000, which brings the Inventory total to about 75,0009ediment Assessment of an OPPT
OTS/OPPT has received around 30,000 new chemiciMew Chemical
notices from 1979 to 1996. From 1986 to the present, the
average has been about 2,300 new chemical notices per Portions of the following specific new chemical
year. Thatis almost 50 notices per week or 10 per work dagediment assessment example have been previously pre-
thatare received and must be assessed in ashorttime frarsented at a Society of Environmental Toxicology and
As mentioned earlier, OPPT does not receive a lo€Chemistry (SETAC) national meeting (Zeeman, 1993),
of information. What is required to be submitted withand were also used as one case study of ecological risk
these PMNs? Manufacturers must furnish informatiorassessment methods used by the Agency (U.S. EPA,
such as the name of the chemical, the chemical structur&994). Further elaborations of this sediment assessment
the amount to be produced, disposal and human exposusél also be coming out soon as publications, in both a
information, and any available test data since testing iISETAC book on Uncertainty in Ecological Risk Assess-
not required (see figure on page 7-43 [Required Submisnent (Nabholz etal., in presahd in a White House OSTP
sion]). Nevertheless, OPPT staff must make these rislpublication on Ecological Risk Assessments in the Federal
based decisions in 90 days or the manufacturer will b&overnment (Zeeman et al., in press).
able to make or import that chemical unless arisk-based  The following describes the decision-making pro-
case is made by OPPT that they should not. cess for a specific new chemical where OPPT was able to
The consistent experience of OPPT is that we selget aquatic toxicity data, some generic and site-specific
dom receive the kind of data that is needed for ecologicalata (so predictions could be made on whether or not it
risk assessment. About 95 percent of the PMNSs receivedould get into the sediments), and some sediment toxicity
by OPPT contain no ecotoxicity or environmental fate datalata. The figure on page 7-44 shows the physical and
(Zeeman and Gilford, 1993; Zeeman, 1995; Zeeman et athemical properties of the chemical. This new chemical
1995). The engineers and fate chemists in OPPT only getould be produced at the level of 100,000 kg per year, so
physical, chemical, or environmental fate data about 1 to B is not a trivial compound in terms of how much is going
percent of the time (Zeeman et al., 1993 and 1995). Thep be manufactured or imported. Itis an alkylated diphe-
seldom get any bioaccumulation or bioconcentration datanyl, and was classified into the SAR chemical class of
A retrospective was performed on the ecotoxicityneutral organic chemicals. OPPT is very comfortable in
data received for new chemicals and it was found thatising its structure-activity relationship and quantitative
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structure-activity relationship [(Q)SAR] models for mak- the water column concentrations of the chemical to 1 ppb
ing predictions on neutral organic chemicals (Clementspr less. OPPT also warned the manufacturer that this
1988 and 1994; Nabholz et al., 1993; Zeeman et al., 1993)hemical would, over the years, be likely to accumulate
Based upon the chemical structure, an estimate was sediments.
made of the K value (the octanol to water partition
coefficient, often used to estimate both ecotoxicity and
bioconcentration ability) and it was fairly high. An Existing Chemicals and Sediments
estimate of the K value (the water to organic carbon
partition coefficient, often used to estimate ability to The TSCA Inventory of existing chemicals con-
partition to sediments) was also made, and it was relasists of about 75,000 chemicals that include polymers,
tively high. The water solubility was estimated to bemixtures and salts, organometallics, and discrete organic
fairly low. These are all strong indications that thischemicals. A focus on discrete organics was used for an
chemical will be very likely to distribute selectively from approach that was developed by OPPT for screening
the water column and into the sediments. possible persistent bioaccumulative chemicals on the
A hazard assessment (stressor-response) or toxi@-SCA Inventory. Using this approach, thousands of
ity profile for this chemical was prepared (see the figuraliscrete existing chemicals were screened to identify
on page 7-44). OPPT'’s structure-activity methodghose that might have the chemical characteristics to be
(Clements, 1988 and 1994; Nabholz et al., 1993) werpersistent and bioaccumulate, and therefore, have poten-
used to predict the acute and chronic aquatic toxicity antlal for concern for selectively partitioning into sedi-
to make a risk-based case that eventually resulted in testents (Zeeman et al., 1995).
data. From this estimation information, OPPT inferred In 1990, OPPT asked the EPA research laboratory
that this new chemical would be a highly toxic compoundn Duluth, MN to screen the TSCA Inventory for discrete
on a chronic exposure basis and that it would be vergrganic chemicals which could have log Kalues
likely to be transported to sediments. A case was subsegreater than 3.5. For this screening effort, the Duluth lab
quently made through refined exposure assessment estreated a database and estimated the |o¢a#so known
mates that sediment toxicity testing was needed, and &s log P). They started the screening process with about
was eventually provided (see below). 20,000 chemicals and ended it with 6,668 chemicals with
How well did the OPPT (Q)SAR estimates predictlog K values greater than 3.5 (see figure on page 7-45
aquatic toxicity to fish and aquatic invertebrates? It wagScreening for Persistent Bioaccumulators]). The log
estimated that there would be no effects at saturation fd€_, value of 3.5 was chosen as a lower limit because it
acute toxicities, which was confirmed by the testing.represents a fish bioconcentration factor of about 250,
Such short-term tests do not provide a long enouglwhich was derived using an equation from research
exposure time to observe any acute effects. It was algeerformed at the Duluth lab (Veith and Kosian, 1982).
estimated that the longer term chronic toxicity valuesThat limit approximately defines the subset of chemicals
would be somewhere in the low parts per billion (ppb)that should be cause for moderate or greater concern for
range. The test data subsequently received confirmdosioconcentration in aquatic organisms such as fish.
thatthe OPPT (Q)SARs were very accurate withthe actual ~ After this initial screening, OPPT continued with a
chronic values of 13 ppb for fish and 7 ppb for daphnidseries of steps to reduce the list of chemicals to a more
being very close to the predicted ecotoxicity results.  manageable size. The first step was to do an intersection
OPPT went through a number of iterations tobetween the Duluth database and the OPPT Chemical
characterize the risk associated with this new chemicdlpdate System (CUS) database, which includes about
(see the figure on page 7-45 [Summary...]). Initially it8,600 industrial chemicals that industry reports produc-
was thought that fish would be the most sensitive speciesig in quantities of more than 10,000 pounds per site per
This did not turn out to be the case. However, the concenear (see figure on page 7-46). The intersection resulted
concentration (CC, the level in the water below whichin the identification of about 1,000 chemicals with this
OPPT would not take any regulatory action) turned out téevel of production and log K values greater than 3.5.
be around 1 ppb using either the fish or the aquati@he next level of assessment was to consider chemicals
invertebrate toxicity data. A risk-based case was thewith log K values between 3.5 (initially 4.3 was used)
made through our initial and subsequent iterations asand 8.0 to focus on those chemicals that had the highest
sessing exposures. Generic production data and sorpeobability of causing the most critical problems. Then
site-specific data were then obtained to improve the inpytersistence was evaluated using a degradation half-life of
for our exposure models. The resulting estimates ofreater than 30 days as the threshold. This reduced the list
exposure were contrasted with estimates of benthic toxe about 80 chemicals. Finally, we considered chemicals
icity and the estimates of risk to organisms indicated thathat were being produced in quantities greater than 1
the manufacturer should consider chronic testing in sedmillion pounds per year. Applying this final criterion, a
ments. The manufacturer did perform a 28-day sedimetist of 34 chemicals resulted and these chemicals were
toxicity test with chironomids, which showed that thereexamined further because they could be of concern for
would be a moderate level of toxicity. persistence, bioaccumulation, and partitioning into sedi-
What risk management decision was made abounents (Zeeman et al., 1995).
this new chemical? It was decided that this new chemical What are the next steps? Obviously, one of the
could be used only at the three sites for which theyhingsthatwould be importantis to obtain information on
provided specific information and that they should limitactual environmental loadings. It has been suggested that
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OPPT list some of these chemicals on the Toxics Releasesult in concerns for partitioning into the sediments and
Inventory (TRI) to find out if those chemicals that werehaving the potential to adversely affect organisms in the
proposed to be only chemical intermediates were actuallgnvironment.
being released into the environment. When this list of 34
chemicals was presented at a SETAC Workshop on the
Environmental Risk Assessment of OrganochlorineDisclaimer
Chemicals (Clements et al., 1994), one of the chemicals
was supposed to be a chemical intermediate that would  This document has been reviewed by the U.S.
not be released into the environment. A researcher frol8BPA’s Office of Pollution Prevention and Toxics, and
Canada came up after the presentation and said that thagproved for publication. Approval neither signifies that
had been finding this chemical in gull eggs along thehe contents necessarily reflect the official views and
Great Lakes. policies of the Agency, nor does mention of trade names
OPPT has also developed a sequence of tests that commercial products constitute endorsement or rec-
persistent bioaccumulative chemicals should be considdmmendation of these products for use.
ered for (see figure on page 7-46 [Potential Testing ...]).
First, we would like to determine whether or not these
chemicals are likely to degrade in a sediment and watdReferences
system. Chemicals that do not degrade should be evalu-
ated further for bioconcentration in fish. Finally, for the Benoit, D.A., P.L. Sibley, J.L. Juenemann and G.T.
chemicals whose results indicate that they can Ankley. 1997 .Chironomus tentanige-cycle test:
bioconcentrate, then these chemicals need to be consid- Design and evaluation for use in assessing toxicity
ered for testing to estimate their chronic toxicity to of contaminated sedimenEnviron. Toxicol. Chem.
aquatic and sediment dwelling organisms (e.g., seefigure  16(6): 1165-1176.
on page 7-47 [Preliminary Testing Scheme ...], adapte@lements, R.G. (Ed.). 1994ECOSAR: Computer
from Smrchek and Zeeman, 1997). program and user’'s guide for estimating the
ecotoxicity of industrial chemicals based on struc-
ture activity relationships EPA-748-R-93-002.
Discussion and Summary U.S. Environmental Protection Agency, Office of
Pollution Prevention and Toxics, Washington, DC.
Sediment issues for both new and existing indusClements, R.G. (Ed.). 1988Estimating toxicity of
trial chemicals are becoming more and more important to industrial chemicals to aquatic organisms using
OPPT (seefigure on page 7-48 [OPPT SedimentIssues]).  structure-activity relationships EPA-560-6-88-
OPPT has asked for, received, and evaluated the results  001. U.S. Environmental Protection Agency, Of-
of sediment toxicity testing for both new and existing fice of Toxic Substances, Health and Environmen-
industrial chemicals (Smrchek et al., 1995; Smrchek and tal Review Division, Environmental Effects Branch,
Zeeman, 1997). It has also been interested in the sedi- Washington, DC. 286 pp.
ment toxicity test methods being developed nationallyClements, R.G., R.S. Boethling, M. Zeeman and C.M.
through the American Society for Testing and Materials Auer. 1994, Persistent bioaccumulative chemicals:
(ASTM) and the U.S. EPA, and internationally through Screening the TSCA Inventory. Handout for pre-
the Organization for Economic Cooperation and Devel- sentation at the SETAC Foundation Workshop on
opment — the OECD (Ingersoll, 1995; OECD, 1997; the Environmental Risk Assessment for Orga-
Smrchek and Zeeman, 1997). OPPT also continues to  nochlorine Chemicals, Alliston, Ontario, Canada.
have an interest in and support the ongoing refinements  July 24-29, 1994. 13 pp.
in true chronic toxicity testing of sediment organisms,Ingersoll, C.G. 1995. Sediment tests. Pp. 231-255, Chap-
i.e., longer duration chronic testing, such as the 65-day  ter 8 In: Fundamentals of aquatic toxicology:
life-cycle test recently developed fohironomus tentans Effects, environmental fate, and risk assessment,
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for both OPPT's new and existing industrial chemicalsNabholz, J.V., R.G. Clements, M. Zeeman, K.C. Osborn
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there does not appear to be a problem related to sedi- Pollution Prevention and Toxics for the environ-
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either get results from sediment toxicity testing, or identify assessment2nd Vol. ASTM STP 1216. J.W.

ways to mitigate the concerns for those chemicals. Sedi-  Gorsuch, F.J. Dwyer, C.G. Ingersoll and T.W.

ment toxicity testing has also been requested and re-  LaPoint, Eds., American Society for Testing and

ceived for existing chemicals. However, the current Materials, Philadelphia, PA.

focus with existing chemicals is likely to continue the useNabholz, J.V., M. Zeeman and D. Rodier. Case study
of screening methods to identify those high production no. 3: Dealing with uncertainty when assessing

volume chemicals that might have characteristics that ecological risks of a new chemical under the Toxic
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U.S. EPA. 1994. Assessing the ecological risks of a new Ecological risk assessment in the Federal Govern-
h chemical under the Toxic Substance Control Act. ment White House Office of Science and Technol-
z Pp. 1-1 to 1-35 InA review of ecological assess- ogy Policy (OSTP), Committee on Environment
ment case studies from a risk assessment perspec-  and Natural Resources (CENR), Washington, DC.
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TSCA: The Gap Filling Law
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TSCA (Passed 1976)

e Existing Chemicals Inventory (1979) [§8, etc.]
~ 60,000 Chemicals (Grandfathered)

~ 10,000 Chemicals Added (by 1991) 4_‘

e New Chemicals (PMN’s)
Chemical PMN’s ~ 2,500/yr (currently)
Genetically Engineered Microbe PMN’s
Submit Extant Data Only
90-Day Clock (after submit PMN)

[§5]

PMNs Received/Fiscal Year
and FY90-FY95 Budget

$6.6M (FY90)
FTE: 168

3000

2500 —

2000 il == i [ | Number of
Submissions

1500 A I IH TS

$2.6M (FY95)

1000 T FTE: 114
500 HIH I HIHIH HIH
Oﬂm LVl Vil vVvivy VIV [V LV LI

79 81 83 8 87 89 91 93 95
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Required Submission in
New Chemical Notice

® Chemical Name

® Chemical Structure

® Production Volume

® Uses and Disposal Methods

® Human Exposure Estimates

¢® Any Extant Test Data
(Testing Not Required)

Flow Chart and Decision Criteria for
the Ecological Risk Assessment
of a PMN Substance

STEP 1. FOCUS MEETING
Worst Case Analysis

Does the PEC exceed the CC? ‘% DROP
lYes

STEP 2. STANDARD REVIEW
> Obtain More Information/Data
A More In-Depth Analysis

DROP or Issue
a Significant New
Use Rule (SNUR).

Is the CC exceeded 20 or more No
days out of one year?

Yes

4
STEP 3. RISK MANAGEMENT OPTIONS
Allow Manufacture
Controls Pending Testing
Significant New Use Rule (SNUR)
Ban
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ADDITIONAL ECOTOXIC/FATE TESTS




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

7-44 National Sediment Bioaccumulation Conference

PHYSICAL/CHEMICAL PROPERTIES
OF PMN SUBSTANCE

Chemical Class: Neutral Organic

Chemical Name & Structure: CBI

Physical State: Liquid

Molecular Weight: 232

Log K, 6.7 [Via CLOGP program (Leo and Weininger, 1985)]
Log K .: 6.56 [Via regression equation (Karickhoff et al., 1979)]
Water Solubility: 0.30 mg/L [Measured]

Vapor Pressure: < 0.001 Torr @ 20 °C.

PMN SUBSTANCE
STRESSOR-RESPONSE PROFILE

QSAR ESTIMATED TOXICITY

(Clements, 1988)
Fish 96 hr. LC _: No effects at saturation
Daphnid 48 hr. LC . : No effects at saturation

Green Algae 96 hr. EC  : No effects at saturation

Fish Chronic Value: 0.002 mg/L
Daphnid Chronic Value: 0.004 mg/L
Algal NOEC: No effects at saturation

ACTUAL MEASURED T OXICITY
Fish Acute Test (FHM; 96 hr): No effects at saturation

Fish Early Life Stage Test (FHM; 31-day):
Chronic Value (growth, mean wet weight): 0.013 mg/L
Chronic Value (survival, growth (length)): 0.061 mg/L
Daphnid Reproduction Test ( D. magna; 21-day):
Chronic Value (survival, growth, reprod.): 0.007 mg/L
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Summary of Five Risk
Characterization Iterations

ITERATION ESTIMATES / ASSUMPTIONS UNCERTAINTY

1 Fish are the most sensitive species. CC =1 ug/L. PMN Worst case. Actual test
substance mixes instantaneously in water. No losses. data not available.

2 Actual test data for Daphnids still yield a CC of 1 ug/L. Worst case. Other species
Determine how often this concentration is exceeded may be more sensitive.
using PDM3.

3 Estimate risk to benthic organisms using Daphnid Generic production sites.
chronic value and mitigation by organic matter. Actual data for benthic
EXAMS Il used to estimate concentrations. invertebrates not available.

4 Site specific data obtained on use and disposal. Estimated toxicity for
EXAMS Il rerun with new data. benthic invertebrates.

5 Actual test data for benthic organisms obtained. Best estimates for identified

sites. May not hold for
other sites or uses.

TSCA INVENTORY

Screening for Persistent Bioaccumulators

MONOMERS POLYMERS

Estimate Log P
Using CLOGP 3.3

Log P Calculated Log P Not Calculated

Missing Fragment(s)
|

LogP <3.5 LogP >3.5

Potential Candidates for
Persistent Bioaccumulators

Duluth Database
6668 Chemicals

Initial screening process performed by ERL, Duluth to

identify potential bioconcentrators.




7-46 National Sediment Bioaccumulation Conference

DULUTH DATABASE CUS DATABASE
6668 CHEMICALS 8592 CHEMICALS

INTERSECT
FILES

}

1034 CHEMICALS

LOG P GREATER THAN 4.3 LOG P LESS THAN 4.3
744 CHEMICALS 290 CHEMICALS
|
LOG P 4.3 TO 8.0 LOG P GREATER THAN 8.0
495 CHEMICALS 249 CHEMICALS
|
M.W. LESS THAN 600 M.W. GREATER THAN 600 | |
473 CHEMICALS 22 CHEMICALS
HALOGENS (48) ‘%

A A
‘ EVALUATE PERSISTENCE ‘

} }

EVALUATION COMPLETED EVALUATION COMPLETED
48 CHEMICALS 32 CHEMICALS

EST. HALF-LIFE >30 DAYS
80 CHEMICALS

Application of criteria to screen the Duluth database for
potential bioaccumulators

POTENTIAL TESTING OF
PERSISTENT BIOACCUMULATORS

o Sediment/Water Biodegradation
« Fish Bioconcentration
o Chronic Aquatic Toxicity
o Chronic Sediment Toxicity
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Preliminary Testing Scheme For
Determining Sediment Effects

TIER I
TOXICITY TESTS
|
| \ ! \ |
Daphnid Acute Algal Amphipod  Chironomid
Fish Acute  (Pore waters/ (Pore waters/  Sediment Sediment
|- Toxicity elutriates) elutriates) Acute Subchronic
z Toxicity Toxicity Toxicity Toxicity
\ \ | | \
3 TIER 11
- TOXICITY TESTS
|
- | | | |
o Fish Daphnid Higher Amphipod  Chironomid
n Chronic Chronic Plant Chronic Chronic
Toxicity Toxicity Toxicity Toxicity (emergence)
98] | | | | |
- TIER III
- - TOXICITY TESTS
u |
i | | | ‘
Invertebrate  Invertebrate
Invertebrate/ - i
e Fish Higher Sediment ~ Lumbriculus
Fish Full Life n. : Plant . :
.~ Bioconcentration an Chronic  Macoma, Nereis
Cycle Chronic Uptake o =
q Toxicity Toxicity . Sedlment.
| ‘ | Bloacm‘lmulatlon
7)) TIER IV
) FIELD TESTS

(Adapted from Smrchek & Zeeman, 1997)
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OPPT SEDIMENT ISSUES

NEW CHEMICALS

e 90 % Minimum Risks

e 5-10 % Further Review

* PMN Case Study — Sediments
[EPA/630/R-94/003]

EXISTING CHEMICALS

* |TC Recommendations [e.g. OMCTS]
e Screening Methods [e.g., PB’s see
SAR/QSAR Env. Res. 3:179-201;1995]

“The work will teach
you how to do It.”

(Estonian Proverb)

Next



