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DEPARTMENT OF ECOLOGY

November 24, 1993

ImDlementati?n M_mo NO. :_

TO: Interested Staff

FROM: Steve Robb _"

Toxics Cleanup Program

SUBJECT: PQLs as Cleanup Standards

ISSUES

Two issues have been raised with regard to the use of practical quantitation limits (PQLs)
in setting cleanup levels:

• The "legal" issue of PQLs as cleanup levels and whether or not PLPs have any long-
term liability for sites cleaned up to the PQL level rather than the risk based level.

Can PLPs receive a covenant not to sue in these situations? Are they required to

utilize institutional controls and conduct long-term monitoring?

• When risk based compliance values are less than PQLs, what value is used in the
risk summation calculation, the risk-based value or the PQL?

I. LONG-TERM LIABILITY

The Model Toxics Control Act (MTCA) states "where cleanup levels are below the PQL,

compliance with cleanup standards will be based upon the PQL" (WAC 173-340-700(6)
Measuring compliance). Also stated in the rule, "If those situations arise and the practical
quantitation limit is higher than the cleanup level for that substance, the cleanup level shall

be considered to have been attained, subject to subsection (4) of this section..." (WAC
173-340-707(2) Analytical considerations). Therefore, the PQL becomes the compliance
value, and PLPs whoattain the PQL are eligible for a covenant not to sue. WAC 173-340-
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707(4) places one additional burden however, and that is a requirement for periodic review
of the cleanup action in which the department, in reviewing the cleanup action, shall

"consider the availability of improved analytical techniques." Therefore, any covenant _-_
must have a reopener which would allow the department to take action if necessary.

Long-term monitoring is not required as long as the remedy does not specifically involve
containment. However, it is possible that the remaining, unquantified, risk at a site could

be sufficient to cause concern. This situation makes it very important for project
managers to require PLPs to attempt to quantify those contaminants which have high

PQLs. We need to avoid situations in which PLPs may leave unquantified contamination
and that upon periodic review new analytical data demonstrates that further action is
necessary. The rule supports the use of special analytical methods and/or institutional
controls to address this situation.

WAC 173-340-707(3) gives project managers the flexibility to require special sampling and
analytical methods. PQLs should not be used to justify unnecessarily high compliance

levels. In cases where the risk-based cleanup level is less than the PQL, site managers
should calculate, using the appropriate formula, the risk the contaminant would represent
if it were present at the PQL concentration. As this risk approaches the lx10 "slevel,
serious consideration should be given to use of surrogate measures of the hazardous
substance or development of specialized sample collection and/or analysis techniques. If

the risk posed by a contaminant concentration at the PQL level exceeds the lx10 .6 level,
project managers should consider requiring special analytical methods which can quantify .....
the contaminant concentration at least to the lx10 .6 level.

In support of this approach, the Responsiveness Summary (RS) acknowledges that in
meeting its mission to protect human health and the environment, Ecology cannot ignore
concentrations below current quantitation limits. In doing so, the RS states, we would be

placing ..."human health and the environment 'at the mercy of analytic quantitation limits'

and would be inconsistent with the statute's overriding objectives" (p. 107).

Finally, WAC 173-340-440(1)(a) requires institutional controls "when the department
determines such controls are required to assure the continued protection of human health

and the environment or the integrity of the cleanup action." In situations where the PQL is
above cleanup levels (i.e. exceed the lx10 "5level) project managers should evaluate the
need for institutional controls, particularly if special analytical methods are inadequate.

II. RISK SUMMATION CALCULATIONS BASED ON PQLs

MTCA requires the development of cleanup levels that are protective of human health and

the environment. For carcinogenic substances, protection is defined as a cumulative site
risk that does not exceed 1 in 100,000 (lx105). However, our inability to reliably
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measure some contaminant concentrations at calculated risk-based levels hinders our

ability to measure total site risk.

In some situations the risk posed by a single contaminant at the PQL concentration

outweighs the risk of all the other contaminants put together. Using sucha PQL risk value
in the risk summation calculation will negate the usefulness of both the risk summation

and the lx10 "scumulative site risk requirement. In this situation, to calculate overall site
risk, use the risk-based cleanup level rather than the PQL. The other contaminant
concentrations can then be adjusted downward, as necessary, so the adjusted total site
risk does not exceed lx10 "5. The final list of compliance levels should show the single

contaminant at the PQL value and the other contaminants at their adjusted levels.

When adjusting individual cleanup levels to meet the 1 in a 100,000 total risk standard at
sites with multiple contaminants becomes necessary, do not adjust a contaminant below
its PQL. For example, the cleanup level for trichloroethylene (TCE) in groundwater is 3.98

ppb and the PQL is 0.5 ppb. If higher cleanup levels for other compounds required the
TCE cleanup level to be adjusted downward, it should not be adjusted below 0.5 ppb.

One final clarification regarding risk summation is warranted. Method B specifically
establishes cleanup levels based on a risk of one in a million for individual carcinogenic
contaminants. When multiple contaminants and/or multiple pathways of exposure are
involved, MTCA allows for a cumulative site risk of no more than one in a hundred

thousand (e.g. WAC 173-340-720(5)). The one in a hundred thousand risk level is
intended to serve as a cap, or ceiling, on the cumulative site risk at cleanup sites with

multiple contaminants and is not a goal.

For example, when the cumulative site risk total is 8x10 "s, cleanup levels for individual
constituents must be adjusted downward until the cumulative site risk is equal to or less
than lx10 5. Alternately, at sites where the total cumulative site risk is 8xl 0 "6, for

example, no downward adjustment is necessary, since the risk does not exceed lx10 "5.

However, adjustment upward for individual contaminants is not permitted under MTCA
since individual contaminants must still meet the lx10 .6 (or lx10 .5 for Method C) limit.

Risk Communication

How we portray risk to the public is important to the implementation of the rules. When
cleanup levels are based on PQL values, Ecology site managers should explain that
technical limitations may prohibit us from measuring contaminants at levels that

correspond to a risk of lx10 "e. This explanation should be part of the Cleanup Action Plan
(CAP) and any public hearings where cleanup levels and risk are discussed. The CAP
should include a list of risk-based levels as well as a list of the compliance levels.
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An¢lytical Guidelines

• Know your expected PQLs. Communicate with your laboratory if you have
any doubts, special expectations, or special analytical needs. Before your
analytical work is requested be sure that the results to be provided by your
laboratory will meet your requirements.

• With the analytical results, the estimates of the PQLs for each sample matrix

along with an explanation of how the PQL was determined should be
provided by the laboratory.

• Appropriate quality assurance and quality control (QA/QC) data should be

provided by the laboratory for all sets of samples.

Whet Are The PQLs?

There is no definitive list of PQLs. However, Ecology has put together tables of PQLs,

MDLs (method detection limits), and comparisons to Method B numbers for groundwater,
surface water, and soil. These tables are based on surveying published methods and
laboratories. There are many factors that can produce a different PQL for one sample as

compared to another. However, these tables can be useful guidance. Ecology refers you
to the guidance for the use of the tables and also to a discussion on the meaning of PQLs.
These are found as 3 additional parts to this memorandum. The four parts are:

Part I: Implementation Memo No. 3--PQLs as Cleanup
Standards (this document)

Part I1: Guidance For The Use of Tables

Part II1: MDL, PQL, and Comparisons Tables

Part IV: Appendix--Meaning of Quantitation Limits

iKlir_mo3.w
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GUIDANCE FOR THE USE OF TABLES:
PRACTICAL QUANTITATION LIMITS (PQLS),

METHOD DETECTION LIMIT (MDLS), AND
PQL COMPARISONS TO METHOD B CLEANUP LEVELS

This guidance is Part II of a four parts. They are:

Part I: Implementation Memo No. 3--PQLs as Cleanup
Standards

Part I1: Guidance For The Use of Tables (this document)

Part II1: MDL, PQL, and Comparisons Tables

Part IV: Appendix--Meaning of Quantitation Limits

The Model Toxics Control Act (MTCA) provides human health risk-based cleanup levels for
contaminants at cleanup sites. For certain compounds the risk-based values (Method B
values) are less than the lowest levels which can be routinely quantified and reported by a
laboratory. These lowest levels are known as the "practical quantitation limits" (PQLs).
The "method detection limit" (MDL) is mostly used by the laboratory analyst and not
usually reported but can provide useful information to the site manager.

To provide a cleanup site manager with information on PQLs and the MDLs we prepared
tables of these values including a comparison to the MTCA Method B levels.

The MDL and/or PQL for a substance can be useful when requesting analytical work to
verify it is possible to achieve the desired analytical limit. With information in these tables
about the MDLs and PQLs for different analytical methods the site manager can choose
the appropriate method and avoid wasteful analytical work not providing the desired limit.
The site manager can also use these tables to check data to verify that the reported
analytical limit is indeed reasonable.

What if the PQL exceeds the MTCA cleanup level? Ecology may require the use of
surrogate measures of contamination; the use or development of specialized sample
collection or analysis techniques to improve the method detection limit or practical
quantitation limits for the hazardous substances at the site; monitoring to assure the
concentration of a hazardous substance does not exceed detectable levels; or institutional
controls in the event that the uncertainty posed by the limits of technology is
unacceptable. Ecology also shall consider the availability of improved analytical techniques
when performing periodic reviews. Subsequent to those reviews, the department may
require the use of improved analytical techniques with lower practical quantitation limits
and other appropriate actions (see WAC 173-340-707 Analytical considerations).

The PQLs listed in the tables are from published methods and confirmed by a number of

laboratories. However, the PQLs for a given set of samples may vary for numerous
reasons (see a discussion on PQLs in Part IV, Appendix).
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The attached PQL/MDL tables are not intended to replace Method B values,
or be used as "default cleanup values." They should be used for the

purposes described above.

It is suggested at the time of sample submittal, the site manager discuss with the
laboratory the available analytical methods. A particularmethod should be chosento
providethe required degree of protection as well as to keep analytical costs as low as
possible. This is especially important when there are multiple contaminants but one
contaminant "drives" the cleanup level. Choosinga method with a PQL lower than the
cleanup level, if possible,will be very important.

The tables are for water (groundand surface water) and soil. The following is a
description of the columns found on the tables:

CAS: Chemical Abstract Service registry number; a unique number assignedto a
specific chemical.

Chemical The chemicals listed in the PQL tables were derived from the
Name: "Washington Ranking Method for Site Hazard Assessment." Not all

chemicals from the "Cleanup Levels and Risk Calculation" (CLARC II)
database are contained within the PQL tables.

Names of organic chemicals are frequently preceded by numbers or
certain letters used to describethe structure of the chemical. For
purposesof indexing chemical names, this structural information is
placed at the end of the chemical name.

Method: Some of the method numbers listed in this column refer to analytical
methods listed in "Test Methods for EvaluatingSolid Waste", US EPA SW
846. The 3000 series number refer to proceduresused to prepare sample
for analysis; 7000 series numbersrefer to atomic absorption test methods;
8000 - 8100 series numbers refer to gas chromatographic methods; 8310
series numbers refer to high pressure liquid chromatography methods; and
9000 series numbers refer to colorimetric (spectrophotometric methods).

Another source of analytical methods is the Code of Federal Regulations,
Vol. 40, Parts 136 and 141 for establishingtest procedures for the analysis
of pollutants. The 200 series numbers apply to metals analysis; the 500
series to the analysis of organicsin potable water; and the 600 series
numbers to the analysis of organicscompounds in drinking and waste water.

These are the primary sources of methods used by Ecology. These and
others are identified in WAC 173-340-830 Analytical procedures.
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Detector: The detector is the device that responds to the presence of the chemical
after separation. Detectors vary in sensitivity to the individual chemicals.

AA Atomic absorption spectroscopy

Color Colorimetric method, spectrophotometry

HPLC High pressure liquid chromatography

GC ECD Separation of contaminant mixtures into individual components
using gas chromatography and an elect¢on capture detector

GC FID Separation of contaminant mixtures into individual components
using gas chromatography and a flame ionization detector

GC Hall Separation of contaminants mixtures into individual
components using gas chromatography and a Hall electrolytic
conductivity detector

GC MS Separation of contaminant mixtures into individual components
using gas chromatography and mass spectrometry

GC NP Separation of contaminant mixtures into individual components
using gas chromatography and a nitrogen/phosphorous

-- - detector - _

GC PID Separation of contaminant mixtures into individual components
using gas chromatography and a photoionization detector

GFAA Analysis by graphite furnace atomic absorption

GHAA Analysis by gaseous hydride atomic absorption

ICP Analysis by inductively coupled plasma emission

MDL: Method Detection Limit: The minimum concentration of a substance that can be
measured and reported with 99% confidence that the analyte concentration is
greater than zero. The MDL values provided in the tables are values derived from
WAC 173-340-830(4), e.g. Test Methods for Evaluating Solid Waste, U.S. EPA,
SW-846, and compiled by PTI Environmental Services.

PQL: Practical Quantitation Limit: This is the concentration that can be reliable
measured within specified limits during routine laboratory operating
conditions using Ecology approved methods (see Part IV). The PQL values
provided in the tables are values derived from WAC 173-340-830(4), e.g.
Test Methods for Evaluating Solid Waste, U.S. EPA, SW-846, and compiled
by PTI Environmental Services. In cases where there are no known PQL
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values (such as from the Federal Registry 40 CFR 136 & 141 ; 500 and 600 _-
series), a factor of 10 times the MDL is used for the PQL value.

i$1:i:i:!:i:!:i:_:i:_:_:_ii!:::i::_'""::::::::::::::::==============================="S_:_

PQL Range: The range of thirteen responses out of a survey conducted by Ecology of
fifty independent environmental laboratories. The survey was conducted to
determine the range of PQLs achievable by specific matrixes, methods, and
detectors. The laboratories surveyed routinely conduct these types of
environmental analyses.

In some instances (indicated by a "thumbs-up" icon in the tables), the
laboratories were able to attain a PQL lower than the federal PQL. For

example, Table II for soil indicates antimony using Method 6010 attains a
PQL range of 1.5 - 10 mg/kg with a PQL of 16 mg/kg.

Method B: The lx10 "_(for carcinogens) Method B values are provided in Tables I and II
for purposes of comparison with MDL and PQL values. Only carcinogens are
included because there are frequently both PQL and Method B values for the
same compound and non-carcinogens are usually higher and often do not list
both a Method B value and a PQL.

PQL > GW These columns compare the PQL with the Method B ground water
or SW (GW); surface water (SW); or soil formula values in their
or Soil respective columns/tables.

Method B

The following conditions are displayed:

A blank cell indicates either (1) the Method B values is greater than
the PQL, or (2) there is no PQL value available for comparison;

The "bomb" icon indicates the PQL is greater than the Method B
formula value;

The "flag" icon indicates there is currently no Method B value in
Ecology's Cleanup Levels and Risk Calculations (CLARC II) available
for comparison.
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- APPENDIX

MEANING OF QUANTITATION LIMITS

This guidance is Part IV of a four parts. They are:

Part I: Implementation Memo No. 3--PQLs as
Cleanup Standards

Part I1" Guidance For The Use of Tables

Part II1: MDL, PQL, and Comparisons Tables

Part IV: Appendix--Meaning of Quantitation Limits (this
document)

In Part II, Guidance For The Use of Tables, an overview was given of the need for
a site manager to have information on the lowest levels which can be routinely
quantified and reported by a laboratory. These lowest levels are known as the
"practical quantitation limits" (PQLs). The "method detection limit" (MDL) is
mostly used by the laboratory analyst and not usually reported but can provide
useful information to the site manager.

This document discusses the meaning of these two terms, PQL and MDL.

The MDL is defined by the EPA in Appendix B of 40 CFR 136 as "the minimum
concentration of a substance that can be measured and reported with 99%
confidence that the analyte concentration is greater than zero." The Appendix B
includes detailed procedures for determining the MDL either in lab reagent water or
in the sample matrix.

Detection should be based on the variability of the response of the measurement
system (such as a gas chromatograph) to a sample with zero concentration of the
analyte (blank response). Detection limits should account for the probabilities of
false positives and false negatives. The MDL is based on the variability of the
response of the measurement system to a low level standard or spiked sample and
accounts only for false positives.

Concentrations of chemicals that exceed the MDL but do not exceed the PQL are
often reported as estimates.
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There is no single accepted method for defining or determining the PQL. Some
documents, including some by EPA, refer to "detection limits" without explanation
of how they were derived. Many PQLs listed in federal regulations are based on
consensus rather than rigorous technical assessments. The following is an excerpt
from guidance for statistical regulations (U.S. EPA 1988):

"The PQLs listed were EPA "s best estimate of the practical sensitivity
of the applicable method for RCRA ground water monitoring purposes.
However, some of the PQLs may be unattainable because they are
based on general estimates for the specific substance. Furthermore,
due to site-specific factors, these limits may not be reached. For
these reasons, the agency feels that the PQLs listed in Appendix IX
are not appropriate for establishing a national baseline value for each
constituent for determining whether a release to ground water has
occurred. Instead, the PQLs are viewed as target levels that chemical
laboratories should try to achieve in their analysis of ground water."

Soils usually present even more difficulty for analysis than groundwater because
they have a more complex matrix to separate the contaminants from, often there
are more contaminants present, and usually a smaller analytical sample is used.
There is also often a wider range of contaminant concentrations to deal with. For
these reasons, PQLs for soils are even more subject to variation than for ground
water.

The Model Toxics Control Act (MTCA) defines Practical Quantitation Limits:

"The lowest concentration that can be reliable measured within

specified limits of precision, accuracy, representativeness,
completeness, and comparability during routine laboratory operating
condition, using department approved methods" (WAC 173-340-200
Definitions).

Or more simply, the minimum level of a substance for which the question of how
much of that substance is present can be answered with a high degree of
certainty. PQLs are often determined by evaluating performance results of inter-
laboratories studies where artificial samples are analyzed to test each laboratory's
ability to accurately measure a substance using a specific method.

Practical quantitation limits are expected to provide a lower bound on the technical
feasibility of cleanup levels. Important factors that influence the quantitation limits
include sample size, analytical method, instrument limits, and the analytical
uncertainties in the sample matrix. Unfortunately, inter-laboratory studies cannot
duplicate every matrix, especially those most difficult to analyze.
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- Ecology has put a threshold on the PQL in WAC 173-340-707 (2) Analytical
considerations. The PQL must be the more stringent of the following conditions:

(a) The PQL may be no greater than ten times the method detection limit; or

(b) The PQL for a particular hazardous substance, medium, and analytical
procedure may be no greater than the PQL established by the United States
Environmental Protection Agency and used to establish requirements in 40
CFR 136, 40 CFR 141 through 143, or 40 CFR 260 through 270.

PQLs As CleanuD Levels

• Method A may use PQLs as the compliance levels. See WAC 173- 340-704
(2)(c) Use of method A.

• Methods B or C may use PQLs as compliance levels for substances when
the risk based cleanup standard is below the PQL. See WAC 173-340-700
(6) Measuring compliance; WAC 173-340-707 (2) Analytical considerations;
and Part I, Technical Information Memo No. 3--PQLs As Cleanup Standards
for further discussion.

Survey Of Analytical Laboratories

A survey of analytical laboratories was conducted by the Department of Ecology in
March of 1992. The purpose of the survey was to assess the performance
capabilities of analytical laboratories in support of investigations under MTCA.

The survey data was used, in part, to develop the tables in Part II1: MDL, PQL, and
Comparisons Tables.

The purpose of the survey was to identify MDLs and PQLs that could be achieved
by commercial laboratories on a regular basis. Laboratories have not been
identified because the individual responses were considered confidential. Ecology
does not recommend any specific laboratory. Someone requesting the services of
a laboratory should ascertain the qualifications and ability of the laboratory to
perform the desired work. These tables should help provide a comparison for
MDLs or PQLs the laboratory may provide.

pcllappen.|r
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