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Ca-Phenanthrenes# - . 500 1726 4
C4-Phenanthrene§# ‘-- ’ 2.33 ’ ‘ 0.559 4
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+ This includes m-, o-, and p-xylenes

“# These incltide phenanthrene/anthracenes

“ These include benzanthracene/chrysenes

ZNOTE: Ol Related Organic Compounds are assessed Jointly through a mixture approach
“besaise they all have the same type of effest on aguatic organisms. Potenoy divisors are ot
ohermical-specific benchmarks, but are intermediates Used in salsulating the aggregate foxiolty
of the mixtlire. To assess the potential hazard to aquatic organisms. the stim of the calcuiated
‘valuesis odmpared to a hazard index of 1. A value greater than 4 (=1) indicates that the sample
“has'the potertial to calise an zotite or chronic effe'ot’on aquatic lifedike fish, crabs, and clarms, '
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Questions and Answers about Water and Sediment Benchmarks

+ General information about benchmarks
o What are benchmarks?
o What does EPA do with the chemical information from its sediment and water
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samples?
o Do all contaminants found in crude oil have ambient water quality criteria or
standards?
« Water and Sediment Benchmark Development and Interpretation
o Water
o What are Ambient Water Quality Criteria (AWQC)?
o What is the Criterion Maximum Concentration (CMC)?
o What is the Criterion Continuous Concentration (CCC)?
o What is a toxicity test?
o Why and how are metals associated with the spill being measured?
o What is the basis of the vanadium water and sediment benchmarks?
o Sediment
o What are Effects Range Low (ERL) guidelines and how do these help EPA to
understand risks to aquatic life from chemicals in sediment?
o What are Effects Range Medium (ERM) guidelines and how do these help EPA
to understand risks to aquatic life from chemicals in sediment?
o Why are background levels from the National Coastal Assessment (NCA)
included?

General information about benchmarks:

What are benchmarks?

A benchmark is a chemical concentration, specffic to either water or sediment, above which
there is the possibility of harm or risk to the humans or animals in the environment.
Benchmarks are designed to provide risk assessors with an efficient tool to identify
contaminants of concern when evaluating data. EPA is providing benchmark valugs on the
website to aid in the assessment of potential risk to fish and other marine life that may
come into contact with oil spill associated chemicals in the water column or sediment.
These are not reflective of direct contact with oil. Benchmark values are also available for
human health. Benchmarks are meant to be used for screening purposes only; they are
not regulatory standards, site-specific cleanup levels, or remediation goals. These
screening benchmarks are presented with the EPA data to help the public understand the
condition of the environment as it relates to the oil spill.

What does EPA do with the chemical information from its sediment and water
samples?

EPA has approximately 280 sampling stations in the Gulf waters near Louisiana,
Mississippi, Alabama and Florida. Samples are collected periodically from the water
column and sediments. Analysis of samples takes 7 to 10 days. Once water and sediment
samples are analyzed in a lab, the results of the chemical analyses are sent to EPA. EPA
compares the data received to various numbers, called benchmarks, that have been
developed for each chemical. If the concentration of a chemical is less than its benchmark
value, this suggests that it poses little risk to aquatic life or human health. Likewise, a
chemical concentration that is greater than its benchmark value suggests that there is
potential risk to aquatic life or human health.

Do all contaminants found in crude oil have ambient water quality criteria or
standards?

There are chemicals related to the BF oil spill for which EPA does not have readily
available ambient water quality 304(a) criteria or other established criteria or guidelines.
Therefore, toxicity study data and scientific information regarding the toxicity of these
chemicals are being used to develop these screening benchmarks. Given the urgency of
the BP spill, all available data are used but may not encompass all data necessary for
establishing Ambient Water Quality Criteria and/or Standards. Methods for developing
sediment benchmarks include use of "Effects Range Low or Median" (ERL or ERM), as
well as equilibrium partitioning and narcosis theory.

Water and Sediment Benchmark Development and Interpretation:

Water

What are Ambient Water Quality Criteria (AWQC)?

Ambient Water Quality Criteria (AWQC) are the scientific foundation for state surface water
quality standards. Section 304(a)(1) of the Clean Water Act (CVVA) requires EPA to
develop and publish, and, from time to time, revise water quality criteria (WQC) to
accurately reflect the latest scientific knowledge. Section 304(a) criteria provide guidance
to States and Tribes in adopting water quality standards. There are separate AWQC for
aquatic life and human health. Aquatic life WQC developed under section 304(a) are
based on data from aquatic toxicity tests and best scientific judgments. Human health
WQC are developed using data on effects of laboratory animals, standard risk
assumptions, and safety factors to ensure protection of human health.

http://epa.gov/bpspill/water-benchmarks. html

9/24/2014 10:47 AM

BP-HZN-2179MDL09312456
TREX-246032.0003



Water Quality Benchmarks | EPA Response to BP Spill in the Gulf of Me...

4 of 5

EPA compares data to criterion to assess both acute and chronic aguatic toxicity. Acute
toxicity describes adverse effects resulting from a substance in a short space of time such
as hours. Chronic toxicity describes adverse effects from a substance over a long period
of time such as years. For determining acute toxicity the data is compared to criterion
called the Criterion Maximum Concentration. For determining chronic toxicity the data is
compared to criterion called the Criterion Continuous Concentration.

What is the Criterion Maximum Concentration (CMC)?

The Criterion Maximum Concentration (CMC) is also known as the "acute" aguatic life
ambient water quality criterion. These criteria use toxicity tests from 8 different taxonomic
families of marine/estuarine aquatic life in which mortality or immobility was the test
endpoint. Acute criteria represent the highest one-hour average concentration that should
not result in unacceptable effects on aquatic organisms.

What is the Criterion Continuous Concentration (CCC)?

The Ciriterion Continuous Concentration (CCC) is also known as the "chronic" aquatic life
ambient water quality criterion. These criteria use toxicity tests from the same types of
aquatic life used for acute toxicity testing, but these tests measure effects on long-term
survival, growth and repraduction of marine/estuarine aquatic life. Chronic criteria
represent the highest 4-day average concentration that should not result in unacceptable
toxicity during a long time event.

Source: http//www.epa.goviwaterscience/criteria/library/85guidelines. pdf

What is a toxicity test?

Toxicity tests are methods for determining the impact of a chemical or an effluent on living
organisms and measure the degree of response using commonly tested species. Many
different kinds of tests can be used to identify potential toxic effects but since toxic effects
differ, comparing the toxicity of one to another may not be appropriate.

Why and how are metals associated with the spill being measured?

Two metals, nickel and vanadium, are associated with the cil spill and are being assessed
in water and sediments. The analysis is performed using a methodology that quantifies the
total amount of a specific metal present. The benchmarks are expressed as dissolved
metals, since this is the fraction of the total metals that is biologically available to aquatic
organisms. The amount of total metal in a sample needs to be adjusted using a metal-
specific translator to compare total metals to dissolved metals. This translator is available
for nickel, but not for vanadium. For vanadium, the total metal is being compared to the
benchmark(s)

What is the basis of the vanadium water and sediment benchmarks?

The basis of this benchmark is from the NOAA Screening Quick Reference Tables (PDF)
(SQUIRT). The resulting guideline is 50 ug/L, and is based on the 99th percentile of the
available data due to the lack of data for fish. There were 6 chronic data points for 4 taxa —

3 aguatic alga, 3 invertebrate taxa (crustaceans, mollusks, annelids) — no fish toxicity data
is available. The data were from one paper (Miramand & Unsal 1978). In addition, the data
was quality screened before being accepted for use for threshold value (TV) derivation.
The vanadium TV is considered a "high reliability" TV and is based on a species sensitivity
distribution approach similar to the methodology that the EPA uses to derive water quality
criteria.

Sediment

What are Effects Range Low (ERL) guidelines and how do these help EPA to
understand risks to aquatic life from chemicals in sediment?

These sediment quality guidelines are based upon data primarily of marine sediment
chemistry paired with sediment toxicity bioassay data. The ERL (effects range low) is not a
sediment quality standard; rather, an ERL is simply a point on a continuum of bulk chemical
concentrations in sediment that roughly relates to a low probability of sediment toxicity. To
calculate an ERL for a given analyte, concentration data obtained from studies are ranked
from lowest (least toxic) to highest (more toxic) concentrations. The 10th percentile of the
ranked data is identified as the ERL. The ERL is indicative of concentrations below which
adverse effects rarely occur.

What are Effects Range Medium (ERM) guidelines and how do these help EPA to
understand risks to aquatic life from chemicals in sediment?

These sediment quality guidelines are alsc based upon a database primarily of marine
sediment chemistry data paired with sediment toxicity bioassay data. The ERM (effects
range median) is also not a sediment quality standard, rather, an ERM is simply a point on
a continuum of bulk chemical concentrations in sediment that roughly relates to the median
probability of sediment toxicity. To calculate an ERM for a given analyte, concentration
data obtained from studies are ranked from lowest (least toxic) to highest (more toxic). The
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50th percentile of the ranked data is identified as the ERM. The ERM is indicative of
concentrations above which adverse effects frequently occur

Why are background levels from the National Coastal Assessment (NCA) included?
Background levels from the NCA are not risk-based thresholds, but reflect the historical or
background conditions from data collected in Gulf of Mexico coastal waters from
2000-2006. The NCA baseline information provides us with Gulf-wide estuarine
information on the condition of water, sediment, and ecological indicators such as
sediment-dwelling organisms and fish contamination prior to the spill. This background
information can be used to evaluate changes that occurred following the spill and to
determine how successful remediation efforts are over time. This summer, samples will be
taken as part of the next round of the NCA, entitled the National Coastal Condition
Assessment (NCCA), which can provide information on post-spill conditions in the Gulf.
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