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Dear Colleague:

EPA’s Office of Wastewater Enforcement and Compliance (OWEC)
formed a workgroup in 1991 to address the issue of implementing
and enforcing water quality-based effluent limits (WQBELs) set
below analytical detection/quantitation levels. Members included
representatives from EPA Headquarters, Regions, and States
(attachment 1). The purpose of this letter is to transmit the
product of that group, the draft "National Guidance for the
Permitting, Monitoring, and Enforcement of Water Quality-based
Effluent Limitations Set Below Analytical Detection/Quantitation
Levels" (attachment 2), for your review and comment.

Previous EPA guidance (Dioxin Strategy - 5/90 & TSD - 3/91)
recommended that minimum levels (MLs) be used to evaluate
compliance with WQBELs set below quantitation. This gquidance
goes a step further and makes recommendations for calculating
interim MLs when promulgated MLs for a particular analytical
method do not yet exist, and for reporting results below
quantitation. The purpose of this document is to encourage
national consistency in this area by providing recommendations
for addressing those WQBELs until analytical chemistry has
advanced enough to measure to them.

The four major elements in this guidance are: 1) a permit
limit is expressed as the calculated WQBEL; 2) the ML is used as
the quantitation level and is ¢ncluded in the permit as a
footnote to the WQBEL; 3) where a promulgated ML is not
available, an "interim ML" is calculated using a factor of 3.18
times the method detection limit (MDL); and 4) analytical results
below the ML are reported as "0."

The workgroup for this project includes representatives from
EPA Headquarters, EPA Regions, EPA Office of Research and
Development, and five States (FL, MD, NJ, TX & WI). The first
working draft of this document was released to the workgroup and
the Regions for review in December 1992. A draft was released to
the same group in October 1993. The two major areas we received
comments on were: how to develop interim MLs, and how to report
analytical results below quantitation.

The rationale and justification for the major
recommendations included in the document are as follows:
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1.

Permit limits are expressed as the.calculated WQBEL

This statement is in conformance with the Clean Water Act
(CWA) and EPA requlations at 40 CFR 122.44(d) that require
limits to be protective of water quality standards.

ML is used as the quantitation level and is included in the
permit as a footnote to WQBEL

The Strateqgy for the Regulation of Discharges of PCDDs and
PCDFs from Pulp and Paper Mills to Waters of the United
States (May 21, 1990) recommends that the permit writer
specify the ML as the compliance evaluation level in permits
that limit dioxin.

March 1991, EPA expanded its guidance on quantitation levels
in the Technical Support Document for Water Quality-based
Toxics Control to include all other pollutants.

The ML is a concept originated by EPA’s Office of Water
Engineering and Analysis Division in developing the 1600
series analytical methods.

The ML is the concentration in a sample that is equivalent
to the lowest calibration standard analyzed by a specific
analytical procedure.

MLs were developed to cope with the high level of
variability among laboratories, analytes, and matrices when
developing MDLs.

Where promulgated MLs are not available, an "interim ML" is
calculated by multiplying 3.18 times the MDL.

MDL Component of Interim ML:

The MDL is the cornerstone of the ML. The MDL has withstood
court challenges and has generally been accepted by the
regulated community. It is also defined in EPA regqulations
at 40 CFR Part 136, Appendix B.

Resources are not available at this time to derive a new
endpoint for the methods.

MDLs are being developed for metals, and MDLs are not too
expensive to generate.

Factor of 3.18:

The relationship between the ML and MDL varies between

2.7 - 5.0, depending on the analyte. Multiple laboratory
confirmation indicates that MLs are closer to 2.7 - 3.3
times the MDL.



The factor of 3.18 is scientifically based, consistent and
documented by the American Chemical Society (ACS) and the

International Union of Pure and Applied Chemistry (IUPAC)

for a limit of quantitation.

Multiplying 3.18 times the MDL contains the practical
procedures necessary for calibrating analytical instruments
and making environmental measurements.

The EPA Office of Water Analytical Methods Staff used this
factor in deriving MLs for the 1600 series methods.

The development of interim MLs should be based on the same
principles as the MLs. It should contain the operational
procedure of the MDL. A factor of 3.18 times the MDL should
be applied in order to derive interim MLs.

We recommend that 3.18 be used until a promulgated factor is
derived, additional MLs are derived, or the scientific basis
of 3.18 changes.

Analytical results which fall below the ML should be
reported as '0."

Defensible compliance tool: This approach avoids taking an
enforcement action based on results falling in a region of
uncertainty (below the ML). Where the analytical value is
at or above the ML (i.e., non-zero) it provides certainty
that a violation has indeed occurred. (This approach is
successfully being used by Region VI for dioxin limits.)

Will result in consistency of reporting values below
quantitation and calculating monthly averages.

Easy and cost effective to implement. Requires no change to
reporting or tracking systems (e.g. PCS).

The majority of commenters on October 1993 draft favored the
use of zero.

The recommendations presented in this guidance will not

satisfy everyone’s concerns, however, they are based on current
regulations, science, and policy and they are defensible. Please
keep in mind that this document is guidance only and it does not
offer a permanent solution to the issue of implementing and
enforcing WQBELS below quantitation. The approach presented is
an interim solution and, as science and technology in this area
evolves, it will need to be revised.



Please send your comments to Jackie Romney (mail code: 4203)
or Kathy Smith (4202) of my staff by Friday, April 29, 1994. At
this time, we are also sending the document for review by EPA
Regions, States, workgroup members, and other external groups.
We will consider all comments received by April 29 and expect to
have a final document in June 1994.

Sincerely yours®

Ofvnd L4k

Michael B. Cook
Director
Office of Wastewater Enforcement
and Compliance

Attachment



DRAPT
MARCH 22, 1994

NATIONAL GUIDANCE FOR THE
PERMITTING, MONITORING, AND ENFORCEMENT OF
WATER QUALITY-BASED EFFLUEBNT LIMITATIONS
SET BBLOW ANALYTICAL DETECTION/QUANTITATION LEVELS

I. PURPOSE

Regions and States have expressed a need for guidance
regarding the implementation and enforcement of water quality-
based effluent limitations (WQBEUs) set below analytical
detection levels. The problem is that science has not kept pace
with policy in this area. The purpose of this document is to
provide interim guidance until analytical chemistry can measure
such low levels.

This quidance contains interim techniques for establishing
compliance at the WQBEL. Existing EPA guidance and this gquidance
recommend that minimum levels (MLs) be used to make a compliance
determination. The ML is a concept originated by the Office of
Water, Engineering and Analysis Division, in developing the 1600
series methods. Currently, methods 1624 and 1625 are the only
EPA methods promulgated under Section 304 (h) that have MLs.
However, other 1600 series methods have been or are presently
being proposed and contain MLs. The most notable proposed method
is Method 1613, for chlorinated dioxins and furans. Use of this
method has been required for permit compliance monitoring since
its proposal in February 1991. EPA’s 600 series methods contain
method detection limits (MDLs), not MLs. This document provides
guidance for developing interim MLs from MDLs in those instances
in which MLs do not exist. These interim MLs are intended to be
temporary--to be used only until minimum levels are promulgated.
This approach addresses the immediate need to provide interim
quantitation levels to determine compliance with WQBELs.

Alone, this gquidance does not adequately address values
below analytical detection. Progress in advancing technology
must continue, including development of minimum levels, new
analytical methods with lower detection limits, and better
quality assurance/quality contreol techniques. This progress will
require prioritization and commitment of resources. Only with
that commitment and the subsequent advancement of technology will
we truly achieve national consistency in addressing WQBELS below
detection levels. As science and technology in this area
evolves, this document will need to be revised.

The spirit behind this guidance is that even in the absence
of more sensitive promulgated methods, laboratories should do
their best to measure as closely as possible to WQBELs. Since as
an agency, our ultimate goal is to protect the Nation’s surface



waters, and eventually achieve the goal of "no discharge of
toxics in toxic amounts," we recommend that every effort be made
to use the best available techniques for measuring these low
levels.

This document was developed using current information and is
EPA’s approach to using 40 CFR Part 136 and other analytical
methods to achieve WQBELsS set below analytical detection levels.
In addition, this document represents guidance. As such, it is a
general statement of policy. It does not establish or affect
legal rights or obligations. It does not establish a binding
norm and is not finally determinative of the issues addressed.
Agency decisions in any particular case will be made by applying
the law and requlations on the basis of specific facts and actual
action.

In some cases, this guidance reiterates statutory or
requlatory requirements and provides citations to the relevant
statutory or regulatory provisions. Otherwise, this guidance
makes recommendations only. These recommendations are not
accompanied by statutory or regulatory citations.

The recommendations in this document will not be appropriate
in all situations. It is the responsibility of the regulatory
authority to use all available information to assess the
situation and then to implement additional or more stringent
requirements, as necessary, to protect aquatic life and human
health from the impacts of pollutants being discharged in amounts
below analytical detection.

II. EXECUTIVE SUMMARY

As a result of the increasing use of WQBELs in National
Pollutant Discharge Elimination System (NPDES) permits, a
significant number of permits now contain limits that fall below
the detection/quantification capability of current analytical
technology for certain analytes. A major concern to permit
writer, permittee, and enforcement authority is how to:

e Incorporate calculated limits below detection levels
into permits

e Monitor effluent and require that analytical methods
used in effluent monitoring measure the lowest
accurately quantifiable level possible

e Report analytical results when data fall below detection
levels

e Determine compliance with limits that fall below
detection levels



Track analytical results

Facilitate advances in technology

The EPA Officeas of Wastewater Enforcement and Compliance (OWEC)
and Office of Science and Technology (OST) have developed this
guidance to address these concerns.

This document includes the five following basic clzments:

I1I.

WQBELs are to be imposed as NPDES permit limits when
necessary to protect the designated uses of the
receiving waters, even when the WQBEL is less than the
analytical detection level.

The quantification levei to be used in analyzing samgles
and reporting the results is the ML. Guidance for
incorporating MLs ints NPDES permits, developing MLs
where they are not currently available, and translating
analytical values below the ML into the discharge
monitoring report (DMR) data for compliance evaluations
is provided in this document.

The existing analytical data reporting and tracking
mechanisms, the DMR and permit compliance system (PCS),
respectively, will continue to be used with no changes
to their structures. This document provides guidance
and examples for reporting analytical values that are at
or below the ML. The ML has an indirect role in
compliance evaluations. The ML is the threshold for
recording the analytical data that will then be used to
calculate and report summary information on the DMR.

Enforcement criteria are consistent with those set forth
in the EMS guidelines, and compliance evaluations
continue to be made directly between the DMR information
and the permit limit (which is the WQBEL in cases wherse
water quality is the most stringent limitation).

Important permitting and compliance issues, such as
addressing matrix interferences, using internal outfalls
in permit writing, driving technology to achieve lower
detection levels, specifying analytical protocols in
NPDES pernits, and determining the ability of
laboratories to achieve specified MLs are also addressed
in this guidance.

BACKGROUND

At present, EPA Regions and NPDES-authorized States use a
wide variety of approaches for establishing water quality-based
permit limits, including the imposition of MDLs, Practical

3



Quantification Levels (PQLs), Minimum Quantification Levels
(MQLs), Quantification Levels (QLs), MLs, Practical Detection
Levels (PDLs), Limits of Detection (LODs), and/or setting levels
as an ungpecified non-detect. While the rationale supportirg
these approaches may differ, the basis for each is shared, that
is, the need to establish a level in the permit that can be
measured for evaluating compliance.

The Office of Water issued Final Guidance on Sectjon 304!!):
Listing and Permitting of Pulp and Paper Mills (March 15, i989)
{hereinafter the 304(1) Guidance) recommending that where
calculated WQBELs are less than the detection level for the
specified analytical methed, the calculated WQBEL should be
included as a requirement of the permit. This guidance is in
conformance with the Clean Water Act (CWA) and EPA regulations at
40 CFR 122.44(d) that require limits to be protective of water
quality standards. This gquidance also stated that the detection
level of the analytical method should be the threshold for.
compliance/noncompliance determinations. The detection level
issue was also raised in the Strategy for the Regulation of
Discharges of PCDDs and PCDFs from Pulp and Paper Mills to Waters
of the Unites States (May 21, 1990) (hereinafter the Dioxin
Strateqgy). This modified the March 15, 1989 guidance by
recommending that the permit writer specify the ML as the
compliance evaluation level in permits that limit dioxin.

In March 1991, EPA further expanded its guidance on
detection levels in the Technical Support Document for Water
Quality-based Toxics Control (hereinafter the TSD). On page 111
of the TSD, EPA recommended applying the concepts contained in
the Dioxin Strategy to analytical detection levels for all
pollutants. Despite the support for the use of MLs, obstacles
exist that prevent their wider use. These obstacles include the
availability of MLs, the historical misuse of detection and
quantification levels, and the inconsistent definitions
representing these levels.

IV. INTRODUCTION

This guidance outlines the responsibilities of both the
permittee and the permitting authority to ensure accurate
monitoring, reporting, and tracking as analytical technology
advances to meet lower detection lavels necessary to protect
water quality. Specific guidance is included to assist the
permit writer and compliance officer in writing and enforcing
permits with WQBELs that fall below detection levels.

This guidance is designed to provide an interim way to deal
with analytical results that fall below detection until advances
in technology are made that allow lower detection levels and thus
increase the ability to ensure protection of the Nation’s waters,
as well as to encourage source reduction that will limit the

4



discharge of the pollutants. Figure 1, which appears on the next
page, demonstrates the problems created by WQBELs that fall below
detection levels. It depicts how future technical advances in
analytical chemistry detection and quantification levels can
resolve the problems created by WQBELs that are below these
levels.

This document was developed with significant input from the
Regions, States, and other EPA Offices. EPA’s Office of Research
and Development (ORD) is currently conducting a méthod validation
study for trace metals by inductively-coupled plasma (ICP)
spectrascopy. That study is designed to address issues related
to method detection limits. ORD’s definitive study should
produce an appropriate data base for defining and evaluating
detection limits and quantification levels as well as state-of-
the-art MDLs and MLs for toxic metals.

This quidance is consistent with EPA’s May 1990 Dioxin
Strategy as well as other pertinent permitting and enforcement
documeritation (e.g., Quarterly Noncompliance Report (QNCR)
gquidance, the TSD, and the Permit Compliance System (PCS) Policy
Statement} .

In summary, the goals of this quidance are: (1) to outline
objectives for achieving consistency in establishing permit
pollutant limitations for pollutants that are set below detection
and quantification levels, taking into consideration the current
capabilities and uncertainties of science and technology, and (2)
to provide specific guidance on implementing the objectives of
this approach in a rational and defensible manner.

This document is organized in four sections: (1) Key
Definitions, (2) Permitting Principles and Strategy, (3)
Compliance Monitoring and Enforcement Principles and Strategy,
and (4) Additional Permitting and Enforcement Strategy Issues.
The appendices provide: (1) a list of available gquantitationy/
detection levels taken from 40 CFR Part 136, (2) procedures for
reviewing discharge-specific MDLs, (3) recommended permit writing
boilerplate language, (4) recommended permittee procedures for
reporting, (S5) compliance evaluations in accordance with this
guidance, and (6) recommended permit writer procedures for
calculating WQBELs at internal outfalls.

v. KBY DEFINITIONS

The following terms are used in this document; they are
consistent with EPA regulations and existing EPA guidance.

Detection Limit (DL)

The lowest concentration or amount of the target analyte
that can be determined to be different from zero by a single
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FIGURE 1
DETECTION/QUANTIFICATION OF
WQBELS

---------

CONCENTRATIONS
AN

‘FUTURE

LIMITS

Best Available Technology 1limits, by definition, are set at
concentrations that are quantifiable. Water Quality-based Bffluent
Limitations, to be protective, are often set below the Minisus
Level and sometimes below the Method Detection Level. In the
future, as analytical cheaistry improves, the MLas and MDLs will
bacome more sensitive and approach the lower WQBEL.



measurement at a stated level of probability.
Interim Minimum Level (Interim ML)

The interim ML is calculated when a method-specified ML does
not exist. It is equal to 3.18 times the method-specified
MDL rounded to the nearest multiple of 1, 2, 5, 10, 20, 50,
atc. The interim ML should be used until an analytically
cdeveloped ML can be established.

Mathod Detection Limit (MDL)

The minimum concentration of an analyte that can be measured
and reported with 99 percent confidence that the araly:e
concentration is greater than zero as determined by a
specific laboratory method (40 CFR Part 136). [An MDL is
usually determined in reagent water, but a discharge-
specific MDL is sometimes developed using effluent. The use
of reagent water is for two purposes: (1) reagent water as
a reference matrix is available to all laboratories who can
then reproduce the work, and (2) it is necessary to
determine the MDL at very low concentrations of analyte. It
may not be possible to find concentrations this low in a
wastewater effluent.] The procedure for determination of an
MDL is in 40 CFR Part 136, Appendix B.

Minimum Level (ML)

The concentration at which the entire analytical system nust
give a recognizable signal and acceptable calibration point.
The ML is the concentration in a sample that is equivalent
to the concentration of the lowest calibration standard
analyzed by a specific analytical procedure, assuming that
all the method-specified sample weights, volumes, and
processing steps have been followed. Quantifying
measurements below the ML requires extrapolation of the
calibration relationship below the range of data used to
establish the calibration. Such an extrapolation is not a
preferred practice and leads to greater uncertainty in the
quantitative result.

Minimum Quantification Level (MQL)
An MQL is a concentration identified by EPA Region 6 based
on a thorough evaluation of current literature and

analytical capabilities to be used until more analytically
developed MLs can be established.

Practical Quantification Level (PQL)

A quantification limit that is approximately 3 to 10 tises
the MDL and that is greater than the concentration of a

1



chemical that can be detected by current laboratory metheds,
thereby providing a less demanding, "practically-based"
analytical limit. This definition of the PQL is different
from the PQL defined by the O0ffice of Solid Waste, ard
published in earlier versions of SW-846 methods. The PQL is
not used in this gquidance.

Quantification Level (QL)

A measurement of the concentration of a chemital obtained by
using a specified laboratory procedure, at a specified
concentration above the detection level. Examples are the
ML and PQL.

Water Quality-Based Eff]uent Limitation (WQBEL)

Summa

The limitation developed in a wastewater discharge permit to
control all pollutants that will cause, have the reasonabla
potential to cause, or contribute to an excursion above any
State or Federal water quality standard or criteria. WwWQBELs
are imposed in NPDES permits when it has been determined
that more stringent limits than technology-based effluent
guidelines must be applied to a discharge to protect the
designated use of the receiving waters.

The Best Available Technology Economically Achievable, by
definition, sets limits at concentrations that are
quantifiable. WQBELs, to be protective, are often set below
the ML and sometimes below the MDL. As analytical chemistry
technologies improve, MLs and MDLs are likely to be lowered
such that measurement of the WQBEL becomes possible.

of C :

LESS THAN (<) MDL Not Detected

GREATER THAN OR EQUAL TO (2)
MDL BUT LESS THAN (<) ML Not Quantified

GREATER THAN OR EQUAL Quantified (Numerical
TO (2) ML Result Reported)
VI. PERMITTING PRINCIPLES AND STRATEGY FOR WATER QUALITY-BASED

EFFLUENT LIMITS THAT FALL DELOW ANALYTICAL METHOD DETECTION
LEVELS

A. Permitting Principles
This permitting strategy is based on the following
principles:



e pPrinciple [: Permit requirements must be protective of
water quality.

e PpPrinciple II: Permits must be written to avoid
ampiguity and ensure enforceability.

o Drinciple IJI: Permit requirements must support the
achievement of the lowest accurately quantifiatle lavel
possible when WQBELs fall below detection lavels.

B. Pernitting Strategy

EPA’s NPDES regulations at 40 CFR Part 122 state that permit
limitations must reflect the most stringent of technolugy-based
or water guality-~based controls, or other standards required by
the CWA. Once it has been determined that a WQBEL is needad ta
protect water quality, consideratiosn must be given to the
capability of availakle aralytical chemistry to measure at the
WQBEL. Permitting authorities must increasingly contend with
enforcing WQBELs that fall below what can be measured using
current analytical chemistry techniques.

Reasonable Potential (RP)

The first step in developing a water quality-based limit (e
to determine whether a limit is needed. Permitting authoritiee
must determine whether a discharge causes, has the reasocnable
potential to cause, or contributes to an excursion above a vater
quality standard. The procedures used in making this
determination are discussed in Chapter 3 of the TSD. When
monitoring results are at levels above analytical quantification
levels, they are easily compared to the water quality standard to
determine reasonable potential.

However, when monitoring results are below analytical
quantification levels, a decision must be made on how to
interpret the data to determine RP. In this case, necessity (or
the reasonable potential procedure should be based on the
likelihood that the pollutant is present in the discharge(s)
resulting from operation of the facility. Once this
determination is made, the following quidance offers
recommendations on how to interpret data to make a reasonable
potential analysis.

When determining reascnable potential, actual analytical
results should be used whenever possible. When an analytical
result is below the ML, the Agency recommends that the permit
writer gset this result equal to zero because the result is not
quantifiable.

When the effluent data consist of non-quantifiable/non-
detectable values, the regulatory authority should consider other

9



that limits be protective of water quality. The use of the ML as
an analytical chemistry performance standard provides an
unambiguous and rational means to demonstrate that the best
chemistry available at the time of permit issuance is being used
in conjunction with WQBELs that are below quantification lavels.

The Agency is recommending the use of the ML when WQBELs are
below analytical detection and quantification levels to address
the problems associated with recording and reporting. EPA
believes that the use of MLs ancourages permittees to maintain
the highest quality assurance/quality control (QA/QC) standards,
as well as strict standard operating procedures, which, in turn,
will ensure that the self-monitoring data reported to the
permitting and enforcement authority will be as accurate as
possible.

The ML should be included in a footnote to the WQBEL in the
NPDES permit. These MLs are to be used as quantification levels
for recording and reporting purposes and are not to be confused
with the compliance level, which is the WQBEL. As part of this
guidance, a summary of available quantification and detection
levels has been provided in Appendix A. In the absence of
promulgated MLs, interim MLs should be used. The basis for the
interim ML is the MDL, and the procedure for calculating interim
MLs follows on page 12.

EPA recognizes that not all analytical methods approved
under 40 CFR Part 136 have MDLs or MLs and therefore recommends
that permit writers explicitly require analyses in accordance
with the most sensitive technique within those approved methods.
The method improvement provisions in the quality control section
of some methods (e.g., 40 CFR 136, Appendix A) allow the analyst
to use more sensitive techniques than those given in the methed.
In addition, 40 CFR Parts 136.4 and 136.5 provide procedures for
using alternate test procedures (ATPs) which may allow for a
lower level of detection.

Permit writers should also require calibration of laboratory
equipment with standards that include a concentration equivalent
to the ML. The Agency believes that it is appropriate to specify
the analytical method since specified MLs are based on a specific
laboratory technique, and facilities must perform analyses in
accordance with that technique or an analogous technique to
achieve the ML. Additionally, since the ML is defined as
equivalent to the lowest calibration standard, it is appropriate
to specify that the ML be used as the lowest calibration
standard.

The Agency recommends that reporting requirements in permits
specify that actual analytical results be reported whenever
possible. When analytical results are below the minimum level
that can be quantified (i.e., below the ML or interim ML), the
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Agency recommends reporting "zero." This recommendation provides
a two-fold advantage: (1) it ensures a margin of relief to the
permittee seeking to avoid false positives which lead to
violations, and (2) in the cases where the analytical value is
non-zero, it provides certainty to the compliance personnel that
a violation has indeed occurred where such is noted on the DMR.

This recommendation will not satisfy everyone’s concerns.
Some people will interpret this approach to imply ‘that EPA
believes that there are no pollutants in results that fall below
the ML. In the context of this guidance, zero is a numeric
symbol selected by the Office of Wastewater Enforcement and
Compliance to represent non-measurable data and thereby
facilitate consistency in DMR calculations and reporting.

EPA recognizes this approach introduces some bias to the
data and does not drive technology to achieve lower detection
levels. In developing this guidance, a number of different
approaches were considered. The use of zero was chosen because
it is defensible and is successfully being used by the Agency to
issue and enforce permits with dioxin limits, and because it can
be implemented without changes to EPA monitoring and reporting
systems. This approach is meant to be an interim solution which
should be periodically re-evaluated and improved as improvements
in technology occur.

EPA believes compliance with permit limitations that are
derived from "no discharge™ or "no detectable amounts” effluent
limitations quidelines are to be determined by qualifying samples
as less than the MDL. For these limitations, which are
established to essentially prohibit any addition of a pollutant
to the receiving water, the standard of compliance is set at the
minimum level of detection as opposed to a level of quantitation
(e.g., the ML). The application of the MDL in instances of no
discharge or no detectable amounts limitations will provide
assurance to the 99th percentile against a false positive.
Permit limitations based on such effluent limitations should
clearly establish the standard of compliance at the MDL in the
fact sheet and state compliance with the no discharge standard
will be established by reporting analytical results below the
approved MDL as zero on the DMR.

This approach is required for situations where the discharge
standard has been establish to effectively prohibit any further
addition of a specific pollutant to waters of the U.S. One
example of this situation is at 40 CFR Part 423, the effluent
limitations quidelines for the steam electric category. This
effluent gquideline has several limitaions which establish a no
discharge in detectable (not quantifiable) amounts, specifically
the prohibition on the discharge of PCBs and priority pollutants
other than chromium and zinc in chemicals added for cooling towver
maintenance (see 40 CFR 423.13(a) and 423.13(d)(1)). Compliance
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with permit limitations based on these effluent guidelines would
be shown by analytical results demonstrating that there was no
pollutant of concern in detectable amounts, i.e. at levels at or
above the MDL. Results at or below the MDL would be reported as
Zero on the DMR.

Permits should require that the permittee provide
information that will be needed when reissuing the permit. 1In
support of permitting Principle II, EPA recommends that the
permit writer require the permittee to report the 'achieved ML and
the number of occurrences during the month when analytical
results were below the ML (i.e., number repcrted as zero) in the
comment:. field of the DMR form or on an attachment to the DMR
form. This allows gathering of sufficient information for use in
reasonable potential calculatione, as well as for other uses.

EPA recommends that permits that have pollutant limits for
aguatic life that are set below analytical detection levels
include the requirement to perform whole effluent toxicity (WET)
tests. WET testing provides the only mechanism availabls to
measure the cumulative toxic effects of one or more pollutants
and counteract the potentially misapplied "benefit of the doubt®
provided to a facility by the translation of data less than the
ML.

Additionally, EPA supports the use of other measures to
protect water quality. For example, mercury being discharged in
amounts below quantitation may be suspected of impacting the
benthic community. 1In such situations, the regulatory authority
should go beyond the recommendations in this gquidance and require
bicaccumulation or sediment studies, pollution
reduction/prevention plans, or other measures to protect water

quality.

As part of this guidance, EPA has provided, in Appendix C,
boilerplate language that includes requirements for setting
limitations and specifying monitoring and reporting.

Interim MLs
Basis for MLs:

Analytical data are characterized by many different terus.
A true detection level connotes the lowest concentration that can
be detected. The quantitation level connotes the lowest
concentration that can be quantified reliably. This guidance
uses the quantitation level as a threshold for compliance with
water quality-based limits.

For purposes of this quidance, the use of the ML as the
compliance level has been established. EPA’s position that the
ML is a valid scientific and regulatory concept is consistent
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with the "May 1990 Dioxin Permitting Strategy" and the "1991
TSD".

The ML is defined as the lowest concentration that gives
recognizable signals and an acceptable calibration point. It is
the equivalent concentration of the lowest calibration standard
analyzed by a specific analytical procedure, assuming that all
the method-specified sample weights, volumes, and processing
steps have been followed. MLs are analyte and method specific
and are established during the development and validation cf the
method. The 1600 Series EPA methods are currently the only
Agency methods that explicitly include MLs.

MDL Component:

An interim ML is needed when a promulgated ML is not
available for a pollutant. The following discussion explains why
the interim ML should be based on the MDL, and how it should be
derived.

The MDL is a well-established part of the foundation of the
NPDES program, as defined in 40 CFR Part 136. MDLs have
withstood court challenges and are generally accepted by the
regqulated community. Attempting to use a level other than the
MDL as the basis for determining the quantitation level would be
resource intensive and would have extensive repercussions.

EPA’s procedure for determining the MDL calls for making an
initial estimate of the detection limit using one of the
following: (1) the concentration value that corresponds to an
instrument signal/noise in the range of 2.5 to 5, (2) the
concentration equivalent to three times the standard deviation of
replicate instrumental measurements of the analyte in reagent
water, (3) that region of the standard curve where there is a
significant change in sensitivity, i.e., a break in the slope of
the standard curve, or (4) instrumental limitations. If the
initial MDL is suspected of being too low or toco high, the MDL
procedure can be iterated to determine the reasonableness of the
initial value and to arrive at a final value.

In the region of the MDL, the absolute variance of
analytical measurements (measured as the standard deviation)
remains approximately constant. Above the ML, the absolute
variance increases with increasing concentration, whereas the
relative variance (measured as the relative standard deviation;
coefficient of variation) remains approximately constant (i.e.,
the variance is proportional to the concentration). Between the
MDL and the ML, there is a region of transition from constant to
proportional variance as the concentration increases. Because
the variance is approximately conatant in the region of the MDL,
changes in test concentrations in this region will result in a
constant MDL value. However, as the test concentration increases
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significantly above the MDL, a point will be reached at which the
calculated MDL will begin to rise. Because the ML is based on
the MDL, the ML procedure requires iteration of the spiking and
measurement processes until the calculatad MDL is within a factor
of 5 of the spike level. This iteration assures that the MDL,
and therefore the Ml, will not be overstated.

As the MDL is determined by the analyses of a series of
replicate samples, its applicability tc single sample analysis is
open to question. The MDL may not take into account bpias,
analyst proficiency, inter-laboratory variability, matrix
effects, and other considerations that affect analytical results.
Furthermore, because the statistical derivation of the MDL is
designed to minimize the occurrence of false negative results, it
has been suggested that using the MDL as the compliance tkreshold
may lead to unacceptable levels of false positive results, and
thus potential permit violations.

MDL values determined in a clean matrix such as reagent
water are useful indicators of a laboratory’s capabilities in a
clean matrix, but may not necessarily be achievable in other
matrices, such as NPDES effluents. However, EPA’s experience has
shown that effluents from well-designed and well-operated "beat
available technology (BAT)" treatment systems behave much as
reagent water in the analytical process, primarily because the
concentrations of the analytes of interest and of interfering
substances are reduced to undetectable or very low levels.
Therefore, although there may be a few instances in which MDL
values in reagent water do not reflect MDL values in NPDES
effluents, the number of instances can be expected to be small.
The procedure for determining the MDL and ML in this guidance can
be applied to either reagent water, NPDES effluent, or other
matrices to arrive at an ML that reflects the detection and
quantitation levels that can be achieved under actual operating
conditions.

If the MDL is set as a compliance threshold, any
concentration above the MDL would be considered a violation when
the permit limit was below the MDL. The uncertainty of
measurementas between zero and the ML, and the certainty of
measurements at or above the ML, makes the MDL unreliable for
compliance determinations. If the MDL does not offer the level
of certainty needed to make a compliance determination, the
question becomes, what level will offer a reasonable level of
certainty?

Relationship Between Promulgated ML and the MDL

First, it is important to look at the definition and the
nature of the Limit of Quantitations (I10Q) as defined by the
American Chemical Society (ACS). The LOQ, as adopted by ACS and
by the International Union of Pure and Applied Chemistry (IUPAC),
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is a statistically based level that has been defined as the
"level above which quantitative results may be obtained with a
specified degree of confidence®”. The ACS recommends an LOQ set
at 10 standard deviations above the average level of a well
characterized blank. These 10 standard deviations correspond to
an (estimated) quantitative uncertainty of + 30 percent at a 99
percent confidence level.

In order to compare the ACS LOQ with the EPA ML, it is
important to first understand the nature of the EPA MDL. As
defined in Appendix of B to 40 CFR Part 136, the MDL ig "the
minimum concentration of a substance that can be ...measured and
reported with 99 percent confidence that the analyte
concentration is greater than zero®™. The MDL is statistically
derived from data based on the analysis of at least seven
replicate samples containing a known concentration of each
analyte of interest. Specifically, the MDL is calculated by
multiplying the standard deviation of the saven replicates by
3.14. The 3.14 value is the muitiplier used for seven replicates
according to the student’s t-test.

The OW Office of Science and Technology (OST) currently uses
the MDL to calculate the ML. OST has recently refined this
approach by using a multiplier of 3.18 which reflects the 10
standard deviations aPove zero that is used by ACS and normalizes
the ML to reflect the difference produced by the 3.14 multiplier
used in MDL determinations. As a result, both the ML and the LOQ
are statistically derived values that correspond to an estimated
uncertainty of + 30 percent at 99 percent confidence. The
remaining difference between the ML and LOQ is that the ML is
rounded to allow calibration at practical levels, as described
below, and because rounding simplifies entries and compliance
calculations on the DMR.

For the sake of being consistent with ACS gquidelines for
reporting results beyond the calibration range of the instrument,
OST utilizes the ML as the lowest point on the calibration curve.
Because calibration of instruments at exact numbers such as 4.86
or 13.9 is not practical, OST rounds the calculated ML to the
nearest multiple of 1, 2, 5, 10, 20, 50, 100, 200, 500, etc.
Rounding is done because it simplifies instrument calibrations
and reduces the potential for error in the preparation of
calibration solutions.

The above approach is the basis for developing the
promulgated ML8 and the same rationale was used to develop
interim MLa.

Developing an Interim ML

In the absence of promulgated MLs and the definition of the
MDL concept, EPA believes that interim ML values can be derived
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most effectively as a multiple of the existing MDL value for a
given analyte.

Thus, the interim ML should be developed by multiplying the
published MDL for the analyte from a specific analytical method
approved under Section 304(h) or previously approved for use by

the permitting authority by 3.18, and rounding the calculated ML
as explained above.

For metals, the soon-to-be-proposed MDLs will. be used to
calculate the MLs. When neither the ML nor the MDL is available,
3.18 times the best estimate of the detection level should be
used. Wwhen a range is given instead of a detection level, the
lower end of the range should be used.

EPA’s rationale for selecting a factor of 3.18 is based on the
following:

° The MDL is defined as "the minimum concentration of a
substance that can be measured and reported with 99%
confidence that the analyte concentration is greater than
zero..." (40 CFR 136, Appendix B). The MDL is equal to 3.14
times- the standard deviation of seven replicate
measurements.

° The American Chemical Society has defined the Limit of
Quantitation (LOQ) as the level at which a sample can be
reasonably measured (quantified) at 10 standard deviations
above the average blank measurement using graphical and
statistical techniques. Since the MDL is equal to 3.14
standard deviations about the replicate measurements,
dividing this into 10 provides a multiplier of 3.18 between
the MDL and the calculated ML.

° The calculated ML is then rounded to 1, 2, 5, 10, 20, SO,
etc. Rounding is consistent with the established scientific
and mathematical principle of rounding a number after all
calculations, not before.

° Rounding the result to the nearest whole number also makes
the preparation of calibration standards a straight forwvard
process, given that the standards are typically prepared by
serial dilution of a stock solution.

° Similarly, rounding simplifies reporting results, as

analytes that are not detected will be associated with a
whole number value.
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Proposed New Science for Deriving Detection and Quantitation
Levels

The American Chemical Society (ACS), American Standard
Testing Methods (ASTM), and EPA (Office Ground Water & Drinking
Water) are currently developing an alternative approach for
deriving detection and quantitation levels. The approach would
go beyond the existing LODs and LOQs and would work toward
reducing the false negatives and false positives around the
detection and quantitation levels. This effort is in its
formative stages and has not yet been peered reviewed or
documented. Until an alternative approach is developed and
documented, our guidance is consistent with the ACS’s current
recommendation to use a multiplier of 3.18 times the MDL to
calculate a LOQ (which is equivaleant to our interim ML). As

science changes in this area, our guidance should be reviewed anc
revised as needed.

VII. COMPLIANCE MONITORING AND ENYORCEMENT PRINCIPLES AND
STRATEGY FOR WATER QUALITY-BASED EFFLUENT LIMITATIONS BILOW
ANALYTICAL METHOD DETECTION LEVELS

A. Enforcement Principles
This enforcement strategy is based on four principles:

e Principle I: Permittees are responsible for attaining
and maintaining permit compliance and for the quality of
the monitoring data they submit.

e Principle II: Enforcement authorities will evaluate
self-monitoring data quality to ensure progranm
integrity.

e Principle III: Enforcement authorities will assess
compliance through discharger data reviews and confirm
compliance through inspections, audits, and other
independent monitoring or review activities.

e Princliple IV: Enforcement authorities will enforce
effluent limits, reporting and other requirements, and
compliance schedules to ensure the protection of water
quality.

B. Enforcement Strategy

When a facility’s WQBEL is set below detection, the facility
is in compliance with the limit when it has demonstrated that it
is capable of measuring concentrations at the required ML using
the designated analytical method (Principle I). To ensure the
enforceability of WQBELs when analytical values are below the ML,
and because the region below the ML is one of greater uncertainty
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than the region at or above the ML, EPA recommends that values

below the ML be represented as zero for determining maximums and
averages for. DMR submittal.

EPA recognizes that this approach is a compromise that
introduces some bias into the data, and does not ensure
compliance with WQBELs. There is an indirecc relationship
between the ML and the compliance level. The WQBEL is nsed to
determine compliance; MLs are used as the analytical measure by
which a laboratory determines the concentration of an analvte in
a given sample. When the analysis of a sample indicates that the
analyte is present ahove some detection level, some quanticative
assessment must be made of tha concentration in order for it to
be used for DMR reporting purposes. Once the quantifiable level
has been achieved, that value can be used tc report data on the
DMR. Consistent with previoua EPA guidance, such as the March
15, 1989 Section 304(1l) Guidance and the May 21, 1990 Dioxin
Strategy, this approach involves the use of a threshold value
(i.e., ML) for purposes of repoiting DMR data for compliance
evaluations. EPA Region VI has been successfully using a simi.ar
approach since 1992.

The major advantage to this approach is that, in situations-
of high uncertainty, it gives the permittee a small margin of
relief to avoid false positives leading to violations. The
purpose of this approach is to provide us with a temporary,
consistent way to report values below quantification levels until
better analytical technology is developed.

Based on this guidance, EPA sees no need to modify the PCS
database to accommodate data where analytical results are at less
than detectable levels. As with all self-monitoring data that
are submitted on DMRs, these data will also be entered into PCS.
Data shall be reported as positive numbers or as zero. No less
than (<) or minus (-) signs accompanying the data or alpha
characters (such as "ND" for non-detect) representing the data
are deemed necessary, based on this approach. Use of zero and
positive numbers will address the current procblem of inconsistent
reporting of these data. For permits that require reporting a
maximum value, the number of analytical results exceeding the ML
and the maximum value of the reporting period will be entered.
For average values, the calculated average as it appears on the
DMR will be entered.

Any reported DMR value showing a concentrgtion above the
specified WQBEL is considered an effluent violation when the
stated ML or interim ML for the pollutant in the most sensitive
analytical method promulgated at 40 CFR Part 136 is at or below
the WQBEL. When the stated ML or interim ML for that method is
above the WQBEL, an effluent violation has occurred when the
concentration is equal to or greater than the ML.
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The ML is not to be misconstrued as the level by which
compliance is determined. In support of Enforcement Principle
II, the ML is used to ensure the sensitivity of the permittee’s
analytical method. In general, any violation involving WQBELs
established at levels less than quantifiable are considered to be
of concern to the regulatory authority and should receive
thorough review. This is pecause the pollutants that are covered
under the description of "non-detectakle" have been deemed to
have potential water quality impacts at such low concentrati-ns
that detection alone is of concern. Appendices D‘'and E provide
examples of the monitoring, reporting, tracking, and the
enforcement process.

To ensure protection of water quality from pollutants of
concern, the permit writer sihould specify in the permit any
methods to be used by the permittee to demonstrate compliance
with WQBELS included in the permit. Clezar permit requirements
are essential for effective coumpliance evaluation and enforcement
of WQBELs. Facilities that are not in compliance with their
permit requirements must be required to return to compliance
promptly. EPA’s approach to enforcement (Enforcement Principles
III and IV) is set forth below:

e Effluent Violations: Though any violation that has been
deemed to cause a water quality impact may be placed on
the "Quarterly Non-compliance Report (QNCR)," the QNCR
requlations contained as an appendix to 40 CFR Part
123.46 dictate the following minimum:

The application of EPA’s "Enforcement Management Systea®
(EMS) guidelines treats these parameters according to
their group designation: Group I (Technical Review
Criteria (TRC) of 1.4 times the monthly average effluent
limit) and Group II (TRC of 1.2 times the monthly
average effluent limit). A reportable noncompliance
(RNC) status is achieved and the violation placed on the
QNCR if a facility has two exceedances of either 1.4
times the monthly average effluent limit or greater
(Group I pollutants) or 1.2 times the monthly average
effluent limit or greater (Group II pollutants) in 6
nonths, or four exceadances or more of any magnitude {n
a 6-month period. These criteria apply to all Group I
and Group II pollutants, defined below.

Juat as all other QNCR-reportable permit effluent
viclations are considered significant noncompliance
(SNC) and must receive timely and appropriate '
enforcement activity, these limits are held to the sase
standards. In accordance with the EMS, when a WQBEL has
been violated and the determination has been made that
the violation has the potential to cause a water quality
impact, enforcement action should be prompt. Initial
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L
Group I Pollutants — TRC = 1.4

Biochemical Oxygen Demand Total Suspended Solids (Residues)

Chemical Oxygen Demand Total Dissolved Solida (Residues)
Total Oxygen Demands Other Solids
Total Organic Carbon
Other Oxygen Demand MBAS
NTA
Inorganic Phosphorus 0il and Grease
Compounds Other Detergents or Algicidas

Inorganic Hitrogen Compounds
Other Nutrients

Calcium Total Alkalinity
Chloride Total Hardness
Fluoride Other Minerals
Magnesium

Sodium Aluminum
Potassium Cocbalt

Sulfur Iron

Sulfate Vanadium

. _________________________________________________________________}
]
Group II Pollutants - TRC = 1.2

Other Metals Not Spacifically Listed Under Group I

Cyanide
Total Residual Chlorine

All Organics Except Those Specifically Listed Under Group I

activity may be in the form of a 308 letter requesting
additional information about the violation. The formal
enforcement action that follows will be tailored to the
circumstances surrounding the facility to achieve the
nost efficient return to compliance. The action may be
an administrative order (with or without penalties) or a
judicial action, depending on the severity and duration
of the violation. Either approach should require
compliance by a specifled date met via a compliance
schedule requiring milestone achievement by certain
dates and progress reports at frequent intervals.
Enforcement may also encourage a facility to pursue
pollution prevention activities or, when appropriate, a
Toxicity Identification Evaluation (TIE)/Toxicity
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Reduction Evaluation (TRE) as long as this effort does
not delay compliance.

Schedule Violations: Permit writers have no latitude to
grant extensions for compliance with WQBELsS, unless
State regulations specify such and the permit writer
knows that the facility will need time to comply (e.g.,
where construction to provide additional treatment is
needed). Where State regulations do not allow for
compliance extensions, compliance schedules will need ts
be set forth as part of enforcement actions (i.e.,
enforcement orders). Permit writers may, however,
establish compliance schedules in permits for conducting
TIEs/TREs and/or pollution prevention studies,
establishing best management practices, or other such
special conditions. Where such a schedule is
established, EPA recommends the use of milestone dates
and the submission of routine progress reports to
evaluate progress and minimize delays. The following
milestones are considered SNC when 90 or more days
overdue: start construction, end construction, and
attain compliance with permit. Slippage of these
milestones of 90 days or more must be reported on the
QNCR.

Viclations of schedules of 90 days or more, or reporting
violations in which progress report due dates are missed
by 30 days or more, are signs that the facility may not
meet a final compliance date. These violations should
be addressed with formal enforcement actions to quickly
resolve the delay and retain the expected schedule.

Reporting or Other Violations: Treatment of reporting
violations is consistent with existing EMS guidelines.

Submittal of data determined to be invaliad (i.e.,
failing to meet the specified ML) is a reporting
vioclation equivalent to nonsubmittal of the data. The
facility must perform a second analysis and submit the
corrected data.

Administrative Penalty Orders (APOs): APOS may be used
in conjunction with an Administrative Order for permit
violations. The CWA Civil Penalty Policy should be used
for deternining which class of APO to pursue.

The EMS guidelines for addressing violations of pollutant
limits or excursions that have potential to cause a water quality
impact require an enforcement action (Administrative Order or
State equivalent mechanism, judicial action, etc. with a
compliance schedule and date of final compliance) to be taken.
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Noncompliance may be resolved (designated as having been
returned to compliance on the QNCR) when a facility has returned
to compliance from a particular violation or as a whole with the
requirements of its permit for one full) quarter. Timely and
appropriate enforcement actions in accordance with the EMS are
required to prompt a facility to return to compliance. A failure
to take prompt enforcement action (within two quarters of a
facility appearing on the QNCR as being in SNC) will requira Zhe
facility to be placed on the Exceptions List.

The EPA-recommended boilexrplate language is designed to
provide for the reporting of data on DMRs that are consistent and
that facilitate compliance evaluation, development of NPDES
permit limits, and preparation of studies and reports. The data
provided for compliance evaiuation purposes will reflect
noncompliance only when nonccmpliance has indeed occurred. An
example of a compliance evaluaticn is shown in Appendix E.

VII. ADDITIONAL RECOMMENDATIONS

To improve the quality of analytical data, EPA recommends
the use of clean techniques and extraction/concentration
techniques to aid in the lowering of detection and quantitation
levels, and the use of data quality objectives to facilitate an
understanding of results required.

A. Clean Techniques

The term "clean techniques"™ refers to practices used to
reduce contamination and interference during the accurate and
precise measurement of trace level pollutants. Data quality say
be compromised due to contamination of samples during collection,
preparation, storage, and analysis. Clean techniques begin with
the field sampling procedures and continue through all sample
processing and analysis steps. Examples of clean techniques
include wearing latex or polyethylene gloves during all steps of
the sampling and sample preparation process, using acid-washed
plastic equipment for trace metals, and analyzing blanks.
Although the Agency has not yet issued protocols for clean
techniques, specifications for apparatus and materials, quality
control, and sample collection, preservation, and handling are
included for each analytical method in 40 CFR Part 136, Appendix
A, and these procedures, while not exactly analogous to the clean
techniques described in the literature for trace metals, are
minimum requirements for sampling and analysis. The Agency
believes that field and laboratory use of clean techniques say de
critical for lowering the detection and quantitation levels of
analytical methods to achieve or approach WQBELs.

EPA has included general, interim guidance on the use ot
clean techniques as part of the Office of Water Policy and
Technical Guidance on Interpretation and Implementation of
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Aquatic Life Metals Criteria issued on October 1, 1993. EPA
plans to develop protocols on the use of clean techniques and is
coordinating this effort with the United States Geological
Survey. Draft protocols are expected in early 1994.

B. BSample Extraction/Concentration

Concentrating the sample by evaporation of water is a
technique that has been shown to lower detection levels when
analyzing for specific chemicals. For example, volume reduction
during digestion has been shown to aid in the determination of
metals in the nanogram per liter range. Extracting samples and
roncentrating the sample extract prior to instrumental analysis
is an established, universally accepted technique used to enharce
the range of detectability for organic compounds.

The following questions are commonly asked by the permitting
authority in reference to concentrating samples:

1) Are the techniques for concentrating samples allowed under 40
CFR Part 1367 and

2) How easily are the techniques employed?

For metals analyses, concentrating samples can be easily
accomplished through the existing requlations under 40 CFR Part
136. References to concentration techniques in the regulations
exist for some of the analytical methods, but not all. Where a
method does not include procedures for concentrating samples, a
method modification would be required.

Concentrating samples is a proven, highly successful
technigue that may be utilized to lower analytical laboratory
detection levels. Concentration of samples is straightforward;
however, problems sometimes occur prior to analysis, such as
matrix interferences, precipitation of some of the components, or
solidification. There are well-documented solutions to each ot
these problems, although solutions differ from facility to
facility, and amcng production processes using different
chemicals within a facility. Among the solutions is the use of
other instrumentation methods. For example, an ion
chromatographic technique may be substituted for the Technicon
analyzer for minerals/nutrients analysis.

In the absence of methods in 40 CFR Part 136 that can
measure below the detection level, EPA recommends methodologies
for concentrating and extracting samples and the use of cleanup
or clean techniques. Such techniques allow the permittee to
measure as close as possible to the WQBELs, thereby meeting the
goal of this guidance.
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C. Data Quality Objectives

In support of the development of technology-based limits and
WQBELs and determining compliance with those limits, EPA
recommends the use of data quality objectives (DQOs).

The "DQO Process" is a series of planning steps designed to
ensure that the type, quantity, and quality of environmental data
used in decision making are appropriate for the imtended
application. It is a planning tool that allows decision makers
to define their data requirements and acceptable levels ot
decision errors during planning, bhefore they collect data.

EPA’s Quality Assurance Management Staff recently issued an

interim final documerit entitled, Guidance for Planning for Data

ollection in ppoxt of Environmental sion Mak ing :
i b (EPA QA/G~4). This document
describes seven distinct steps that make up the DQO Process, the
value of such a process, when it should be used, and who should
participate.

EPA’s Office of Wastewater Enforcement and Compliance also
issued guidance titled "NPDES Permit Writer’s Guide on Data
Quality Objectives®™ (December 3, 1990).

VIII. ADDITIONAL PERMITTING AND ENFORCEMENT ISSUES

While EPA believes that the above guidance for permitting
and enforcing WQBELs that fall below detectable levels is
appropriate, there are several issues of concern.

A, Using Internal Outfalls to Ensure Compliance with WQBELs

Potential Issue: Often effluent limits are below detection
levels because of dilution following treatment of the
wastewater which contains only trace levels of pollutants
(e.g., non-contact cooling water). Where technology-based
limits are applied, setting limits at an internal outfall at
the end-of-process is common. However, since WQBELsS are
applied at the end-of-pipe, an internal outfall appears to
be inappropriata.

Approach: EPA fully supports the use of internal outfalls
to determine compliance even where permit limits are water
quality-based. EPA believea that internal ocutfalls can be
especially appropriate where a pollutant of concern is very
concentrated at an internal outfall and is co-mingled with
discharges from other outfalls prior to discharge, causing
dilution or matrix interference. Also, there are internal
and external censor devices that are easily installed on the
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treatment system pipes and that allow sampling to be
conducted before the wastewater is diluted.

Plow variability for internal waste streams is an issue
that can be accounted for by installing a flow meter that
allows flows to be quantified and eliminates the
"uncertainty” for nonlinear tlow.

Appendix F of this guidance provides an example of the
use of internal outfalls in determining compliance wich
WQBELs. which, if applied at the final outfall, would be
belcw detectable levels. The example in Appendix P shows
that assuming no contribution of pollutants from the
dilution waste stream will demonstrate whether the
concentrated wasta stream would result in a violation of the
WQLEL.

Rationale: Internal waste stream limits are used to account
for pollutants prior to dilution. Applying limits at an
internal outfall to determine compliance with WQBELs is
consistent with 40 CFR 122.45(h), which allows for the use
of an internal outfall where dilution or interference makes
detection of the pollutants impracticable at the otherwvise
established monitoring point.

{This is consistent with Permitting Principles I and II.)
Driving the Technology to Achieve Lower Detection Levels

Potential Issue: Providing permittees with an ML may result
in the use of the ML as an easily met performance level and
thus not drive technology to achieve lower detection levels.

Approach: The ML is a quantification level used in
reporting analytical results, not a compliance evaluation
lavel. Facilities are required to comply with the WQBEL.
This is demonstrated in Appendix E, which shows examples of
compliance evaluations.

EPA recommends that, in expectation of improved analytical
methods, permit writers include generic re-opener clauses
that are sufficient to provide permitting authorities the
means to reopen, modify, and reissue the permit as
analytical methods are revised and/or promulgated. At a
ninizmum, improved analytical methods and quantification
levels should be incorporated in the permit at the time of
reissuance.

Rationale: EPA believeas that WQBELs set below detection
levels, regardless of the use of MLs, will encourage
development of improved analytical methods and better
quality assurance/quality control techniques. In sone
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cases, facilities will violate tne WQBEL simply when
detecting a pollutant. Thus, any exceedance of the ML will
be a violation. Technology will be driven to lower
detaction levels when facilities make efforts to quantify
pollutants below the ML in order to avoid exceedances of
WQBELS. This is also true when trying to negata a
demonstration of reasonable potential and thus eliminate the
need for a limit altogether.

(This is consistent with Permitting Principla III.]
Bpecifying Analytical Methods in NPDES Peraits

Potential Issue: Facilitiea may challenge EPA’s authority
for requiring analyses by a specific method and calibration
2t a specific concentration.

¢ EPA believes it is appropriate and necessary to
include specific language for reporting compliance with the
ML, the quantification level used by the permittee, and the
use of the ML concentration as a calibration standard.

Rationale: EPA already limits the specific methods that may
be employed to those proposed or promulgated under Section:
304(h) or approved by the permitting authority in advance.
In the case of many pollutants, there is a limited set of
approved methods. Specificity ensures that the ML can be
measured and that the laboratory is conducting analyses by
the most sensitive method available. Pursuant to 40 CFR
122.43, permit writers may include additional conditions in
a permit that "provide for and assure compliance with all
applicable requirements of the CWA and regulations."™ Based
on this authority, permit writers should establish special
monitoring and reporting requirements pertaining to WQBELs
that are less than detectable levels.

[This is consistent with Permitting Principle II and
Enforcement Principle I.]

Dealing With Matrix Interferences

: Matrix interferences may, in some cases,
result in laboratories being unable to meet the sgstated or
interim MLs.

Approach: In most cases, EPA believes that wastewater of
high quality will have very little matrix interference. EPA
acknowledges that some facilities will have matrix
interference. Appendix B to 40 CFR Part 136 sets forth
procedures that facilities must follow when establishing
discharge-specific MDLs. Procedures for reviewing
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discharge-specific MDL and ML submittals are provided in
Appendix B to this guidance.

Rationale: EPA acknowledges that some facilities may be
unable to meet the specified MLs due to matrix
interferences. However, EPA believes that it is important
to distinguish between instances when MLs are not achieved
due to poor laboratory technique and when matrix
interferences dc indeed occur. To make this determination,
guidelines and procedures under which facilities must
conduct studies and, if appropriate, develop discharge-
specific MLs must be set forth. Without such, facilities
are likely to develop less stringent MDLs for use as
quantification levels that have no technical basis.

[This is consistent with Permitting Principle II and
Enforcement Principle I.)

Providing Time Extensions for Meeting the Specified
Analytical Method and Achievirg the ML

Potentjial Issue: Many facilities may be unable to meet the
ML specified in the permit, particularly where they have
laboratory equipment that performs analyses in accordance
with an alternate test procedure approved under 40 CFR Part
136.4.

Approach: EPA recognizes that facilities may experience
delays in meeting specified analytical requirements for
certain parameters until in-house capabilities are
established. However, it is recommended that permitting
authorities not provide compliance extensions for permittees
to gain the capability of measuring the ML using a specified
method. If permittees do not meet the required methods and
ML specified in the permit, schedules for meeting thems
should take place through enforcement action which may be
issued concurrently with the permit.

Rationale: Since analytical capabilities for conducting
analyses in accordance with specified methods are readily
available, the Agency feels that compliance schedules are
not necessary. Schedules, when set forth, should include
milestone dates to be fully enforceable and avoid ambiguity.

[(This 18 consistent with Permitting Principles I and II, and
Enforcement Principles I and IV.]

Determining Whether Failure to Achieve MLs Is Caused by Poor
Lab Performance or Other Pactors

Potential Issue: While specifying monitoring and reporting
requirements in a permit 1is appropriate and should result in
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consistency in permitting as well as compliance from the
majority of permittees, this will not assist EPA in
determining whether exceedances of the ML are actual
exceedances of the WQBEL oz the resuit of other problems
such as poor laboratory technique or some other problem.

Approach: Permittees are responsible for knowing and
understanding the terms and conditions of their permit,
attainirg and maintaining ccmpliiance, and ensuring the
quality of monitoring data collected and submitted. Wwhere
permittees experience problems, they must identify the cause
and develop a solution. EPA does, however, recommend use cf
oversight mechanisms to identify actual or potential
problens.

In accordance with established procedures, major permitted
facilities and minor facilities of concern will be inspected
at minimum frequency of once per year. EPA recommends that
inspections of permittees that discharge pollutants that are
limited below the ML should be particularly thorough and
conducted by inspectors with analytical experience. All
permittees should comply with QA/QC procedures for sample
collection, storage, transport, analysis, instrument
maintenance, calibration, etc. The possibility of not
achieving the specified ML and thus being noncompliant as a
result of sample contamination or technician error is
greater at low pollutant concentrations. Sampling and
handling procedures and proper QA/QC are addressed in 40 Crw
Part 136 for each method. A work group of the Environmental
Monitoring Management Council is addressing this aspect of
analytical testing in its Agency Standardization of Methods.
EPA recommends that laboratory procedures and records be
evaluated during inspections and audits to ensure that the
data are generated under acceptable procedures and that
submitted self-monitoring data are reflective of the
underlying raw data.

Ratjonale: Inspections/audits are used to verify the
permittee laboratory’s capability to perform analyses
necessary to reach the required ML. EPA maintains, however,
that requiring facilities to report the ML that they achieve
will assist EPA in identifying facilities that may not be
meeting the ML. These factors can then be used to
subsequently target facilities for in-depth performance
audit inspections. This will allow EPA to determine whether
problems are caused by poor laboratory technique or matrices
interference.

[This is consistent with Permitting Principle II and
Enforcement Principle III.]
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G. Addressing Potential Water Quality Problems That Xay Not Be
Addressed Where Analytical Data Cannot Be Quantified

: Despite the measures proposed by EPA as
part of this guidance to more accurately and consistently
quantify pollutant discharges, water quality problems still
may occur.

Approach: EPA acknowledges that measures intanded to
demonstrate compliance with WQBELs will not necessarily
ensure compliance with water quality. Thus,” EPA reccmmends
that permits that have pollutant limits for aquatic life
below analytical detection levels should include the
requirement to perform WET testing in the permit.
Additionally, EPA supports the use of cther measures to
protect water quality including bicaccumulation or sedigert
studies, pollution reduction/prevention plans, or other such
special requirements.

Any information provided to the permitting and enforcement
authority from EPA or State sources, citizens groups, etc.,
that indicate water quality problems may be used to initiate
a more thorough investigation of the facility. For exasmple,
fish/shellfish tissue samples that demonstrate a
bioaccumulative effect of pollutants otherwise not detected
or a chemical mass balance that shows the release of large
quantities of pollutants in a discharge may be used to
initiate additional activities that will further quantify
pollutants. 1In response to noted problems, EPA may conduct
an inspection, issue a request for information pursuant to
Section 308 of the CWA, or require studies. Ultimately, the
permit may be recpened to include more stringent
requirements that result in water quality protection and/er
a compliance agreement may be negotiated that includes
pollution prevention/reduction goals.

Rationale: Permits must be protective of water quality.
[This 1s consistent with Permitting Principle I and
Enforcement Principle III.]
VIII. SUMMARY
This guidance includes the five following basic elements:
e WQBELs are to be imposed as NPDES permit limits when
necessary to protect the designated uses of the

receiving waters, even if the WQBEL is less than the
analytical detection level.
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The quantification level to be used in analyzing samples
and reporting the results is the ML. Guidance for
incorporating MLs into NPDES permits, developing MLs
where they are not currently available, and translating
analytical values below the ML into DMR data for
compliance evaluations is provided in this guidance and
the accompanying appendices.

The existing analytical data reporting and tracking
mechanisms (the DMR and PCS, respectively) will continue
to be used with no changes to their structures. This
document provides guidance and examples for reporting
analytical values that are at or below the ML. The role
of the ML in compliance evaluations is not direct;
rather, it is the threshocld for recording the analyticail
data, which will then be used to calculate and report
summary information on the DMR.

Enforcement criteria are consistent with those set forth
in the EMS guidelines, and compliance evaluations
continue to be made directly between the DMR information
and the permit limit (which is the WQBEL in cases where
water quality is the most stringent limitation).

Important permitting and compliance issues, such as
matrix interference, the use of internal outfalls in
permit writing, driving technology tc achieve lower
detection levels, specifying analytical proteocol in
NPDES permits, and the ability of laboratories to
achieve specified MLs, are also addressed in this
guidance.
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APPENDIX A

MDLs, I1DLe AND OTMER ANALVTICAL QUANTITATION
LEVELS FOR EPA APPROVED AMALYTICAL METHODS
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ACHIEVABLE DETECTION LEVELS-ABBREVIATIONS'

ORGANIZATION: The custodial crgan.zauion rasponsible for the method coces are:
ASTM Amarican Sociaty for Testing Materials
EMSLCIN EPA Environmental Monitoring and Support Laboratory in Cincinnat, Obio
USGS U.S. Geological Survey Techniques of Water Resolrces Invesugations
METHOD APPARATUS: As derived from the METHOD. Tha following codes are used:
CvVAA Cold vapor atomic absorption spectrometry
FLAA Flame atomic absorption spectrometry
GCEC Gas chromatoaraphy with electron capture detector
GCFID Gas chromatography with flame ionization detector
GCHRMS Gas chromatography with high resolution mass spectrometry
GCHSD Gas chromatography with halogen-specific detector (Hall, O.1.,
microcoulometnc, electrolytic conductivity)
GCMS Gas chromatography/mass spectrometry
GCPID Gas chromatography with nitrogen-photoionization detector
HPLC High performance liquid chromatography
HPLCUV HPLC with an ultra-violet detector
METHOD TITLES: Where 3 method numbaer is assigned in the tabls, the full title of the
method is given here.
801 “Purgeable Halocarbons,® EPA EMSL-Cin
602 “Purgeable Aromaucs,” EPA EMSL-Cin
603 *Acrolein and Acrylonitnie,* EPA EMSL-Cin
604 *Determination ot Pentachlorophenol Salt in Wastewater,” EPA EMSL Cn
608 “Benzidines,” EPA EMSL-Cin
608 *Phthalate Ester,* EPA EMSL-Cin
607 *Nitrosoamines.® EPA EMSL-Cin
608 *Organochionne Pestcxdes and PCBs,” EPA EMSL-Cin
€09 *Nitroaromatcs and isophorone,” EPA EMSL-Cin
610 *Polynuclear Aromstic Hydrocarbons,® EPA EMSL-Cin
"Th Rdormation I K GRS Saded oa dete and
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ACHIEVABLE DETECTION LEVELS
{Continued)

3.Methods may be found in "Methods for Analysis of inorganic Substances in Water and Fluvial Sediments” U.6. Dept. of the Intesior, U.6. Geclogical Survey, Open-file
Report 856-496.

4. Annual Book of ASTM Standants Volume 11.02, ASTM, Philadelphin, PA. 1991. Publication Code Number 01-1102981-10.

G.interim MLs are dencted by "°° are represented here 88 3.18 Umaes the lowest MDL achelvable using an EPA epproved method.
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{Continued)

617 *Haloether," EPA EMSL-Cin

812 *Chlorinated Hydrocarbons,® EPA EMSL-Cin

613 *2,3,7.8-Tetrachiorodibenzo-p-Dioxin,* EPA EMSLCin

624 *Purgeabies,” EPA EMSL-Cin

625 *Determination of Pentachlorophenoi Salt in Wastewater,® EPA EMSL-Cin

1813 "Tetra- through Octa-Chiorinated Dioxins and Furans by isotoge Diluuon,”
EPA OWRSITD

1624 "Volatile Organic Compounds by isotope Dilution GCMS,* EPA OWRS, ITD

1625 “Semivolatilea Organic Compounds by Isotope Dilution GCMS,” EPA
OWRS, ITD

D2580 “Test Method for Phenols in Water by Gas-Liquid Chromatography,*
Annual Book of ASTM Standards, Section 11, ASTM

D3vow "Test Method for Organichlorine Pesticides in Water,” Annual Book of
ASTM Standards, Secton 11, ASTM

D337 *Test Methods for Nitriles in Aqueous Solution by Gas-Liquid
Chromatography,” Annual Book of ASTM Standards, Section 11, ASTM

D3534 *Test Method for Polychlorinated Biphenyls (PCBs) in Water,” Annua
Book of ASTM Standards, Section 11, ASTM

D3973 *Test Method for Low-Molecular Weight Halogenated Hydrocarbons
Water,® Annual Book of ASTM Standards, Section 11, ASTM

METHOD SUFFIX The suffix to the METHOD. The suffix is specific to the sampis fracnon,

matrix, and level. Suffixes are defined as follows:

0-3104 *Organochlorine and Organophosphorus Compounds, Total Recoveradle
and Dissolved, Gas Chwomatographic,” Methods for the Detsrminabon of
Organic Substances in Water and Fluvigi Sediments, United Stated
Geological Survey (USGS)

0-3113 *Polynuclear Aromanc Hydrocarbons (PNA), Total Recoverable, Hgh-
Performance Liqud Chromatographic,® Methods for the Determinavon of
Organic Substances n Water and Fluvial Sedimants, USGS

0-3118 *Purgeable Orgarnwc Compounds, Total Recoverable, Gas
Chromatographuc/Mass Spectrometric,” Purge and Trap, Methods for the
Determination of Organee Substances in Water and Fluvigl Sediments,
USGS

0-3117 *Acid Extracuon Comgpounds, Total Recaverabls, Gas
Chromatographic/Mass Spectromatric,® Methods for the Determmnatnon of
Qrganic Substances » Water and Fluvial Sediments, USGS
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{Continued)

0-3118 "Base/Neutral Extractable Comipounds, Total Recoverabie, Gas
Chromatographic/Mass Spectrometrnc,” Methods for the Determination of
Organic Substances in Water and Fluvial Sediments, USGS
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(Continued)
METHOD SUFRIX The suffix to the METHOD. The suffix is spacific to the sampla fractior
matrix, and lavel. Suffixss are defined as follows:
Suffix Erag Matgix Laval
AW Acid Water
BN Base/neutral
BNW Basa/neutral Water
CHS Combined Solid High
W Water
The following codes are usud:
EDL Estimated detection limit
MDL Method detection limit (49 FR 43234 (Appendix B))
ML Minimum Level - used in EPA OWRS Industrial Technology Divisson

programs; definition of the minimum lavel that must give recogruzabie
mass spectra and acceptable calibration points [see footnote 2 on Table-2
of Method 1624, Revision B (49 ER 43234)).
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CHAPTER 1 — WHY ARB DISCHARGE-SPECIFIC MDLs NECESSARY?
1.1 UNDERSTANDING BPA'S BTRATEGY

The continuing implementation of EPA's National Pollutant
Discharge Elimination System (NPDES) program has resulted in the
development of water quality-based effluent limitations (WCBELs)
which are below analytical detection levels. EPA's October 20,
1992 document, National Strategy on the Permitting, Monitoring,
and Enforcement of Water Quality-Based Effluent Limitations Set
Below Analytical Detection Levels ("the strateqgy”) addresses the
issuance of permits that have limits set below the detection
levels of current analytical chemistry technology. EPA believes
that the implementation of this strateqy will result, to the
greatest extent possible, in the protection of water quality.

As part of this strategy, EPA has specified that the value
in the NPDES permit should be expressed as the calculated WQBELs
regardless of the ability to measure to the level of the WQBELs.
Permit limits that are expressed as calculated WQBELs are
consistent with the requirements found in 40 Code of Federal
Regulations (CFR) 122.44(d) which indicate that limits be
protective of water quality standards.

The purpose of this guidance is to clarify the provisions in
40 CFR Part 136, Appendix B, for developing site-specific Method
Detection Limits (MDL8). Specifically, this guidance addresses
those circumstances when the analytical methods do not provide
permittees with the capability to measure to levels as low as the
WQBEL when determining compliance. For example, a permittee's
analytical laboratory may be able to achieve an MDL of only 1.0
mg/L for the analyte of interest in the permittee's discharge due
to interferences; however, the MDL provided in an analytical
method in 40 CFR Part 136 may be 0.02 mg/L, and the monthly
average and daily maximum WQBELS may be 0.0005 mg/L and 0.001
mg/L, respectively. In this situation, compliance cannot be
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assured because the analyses provided by the laboratory do not
reach the level of the WQBELs. Simply detecting to a level of
1.0 mg/L, or even to the MDL of 0.02 mg/L does not demoristi-ate
compliance with the WQBELs. EPA recognizes that in some cases,
permittee laboratcories may fail to reach low, but achievable,
quantitation levels. Other times, ‘even when quantifying to the
lowest levels possible, pernittee laboratories may be unable to
reach the level of the effluent limitations.

To address this problem, EPA'S strateqgy specifies that in
cases where limits are below quantifiable levals, an interim
Minimum Level (ML) should be established. The ML is a term that
originated in the EPA 1600 Series methods, and is defined as the
concentration in a sample that is equivalent to the concentration
of the lowest calibration standard analyzed by a specific
analytical procedure, assuming that all the method-specified
sanple weights, volumes, and processing steps have been followved.
Because the majority of EPA methods for wastewater analysis do
not contain method-specified MLs, EPA has developed an approach
for calculating an interim ML for use in permit compliance. That
approach often requires the calculation of a discharge-specific
MDL.

The interim ML is designed to be used as a quantitation
level that facilities must meet in analyzing samples and
reporting results. The ML is not to be confused with the basis
for determining permit compliance, which is the WQBEL. The ML's
role in compliance evaluations is not a direct relationship;
rather, it is the threshold for recording the analytical data
which will then be summarized and reported on Discharge
Monitoring Reports (DMRs). The values reported on the DMRs will
be used for determining compliance.

B1-2 Permit Writer‘'s Guide to Discharge-Specific MDL ERvaluat.on
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1.2 UNDERSTANDING DIBCHARGE-SPECIFIC MDLs

The MDL is defined in 40 CFR Part 135, Appendix E, a3 “the
minimum concentration of an analyte that can be measured and
reported with 99% confidence that the analyte concentration is
greater than zero as determined by a specific labpratory method™
(40 CFR Part 136). As specified in 40 CFR Part 136, the MDL may
he determined in reagent (blark) water because reagent water is
available to all laboratories. The MDL also may be determined in
the wastewater of interest, provided that the analyte
ccncentration is adjusted to be within 1-5 times the estimated
detection limit.

In this strateqgy, EPA has established a procedure for
estimating the interim ML of an analyte from a discharge-specific
MDL. Those procedures are described in Chapter 3 of this
guidance.

EPA acknowvledges that in a wastewater discharge matrix,
permittees may not be able to accurately quantify to the level of
the MDL determined in reagent water on all occasions; therefore,
EPA addressed this concern through the use of a conversion factor
when developing the compliance threshold. This multiplier is
3.18 times the MDL. The calculated ML is then rounded to the
nearest multiple of 1, 2, 5, 10, 20, S0, 100, 200, 500, etc., as
provided in Section IV of this guidance. When following
appropriate analytical procedures and incorporating appropriate
quality assurance and quality control practices, most permittees
should be able to attain the interim MLs, contained in EPA's
strategy, in their discharge-specific matrix.

In some cases however, laboratories may be unaoie cto seet
the EPA-specified MDLs, due to matrix interferences. 1In other
cases, inappropriate laboratory techniques and poor adherence to
laboratory and quality control procedures will result in
permittees failing to meet EPA-specified MDLs. EPA believes that
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in cases where true matrix interference can be demonstrated, a
discharge-specific MDL is justified as the basis for establishing
a site-specific ML. EPA does not believe that laboratory error
or the use of an inappropriate analytical method should be used
as a basis for seeking discharge-specific MDLs. Therefore, it is
important to distinguish the cause of the failure to achieve EPA-
specified MDLs so that tha strategy will work as planned.

Matrix interferences occur when constituents in a sample
other than those being measured cause deviations of the
analytical test results. Matrix interferences generally occur as
a result of three situations: (1) a substance is similar to the
analyte being measured and cannot be distinguished from the
analyte, thus producing a higher measured value; (2) a substance
reacts with the analyte being measured and produces a lower
measured value; and (3) a substance reacts with chemical reagents
used in the analysis, and causes a higher or lower measured
value.

The evaluation of potential matrix interferences requires
both modest investments in analytical testing and data evaluation
by the permittee, and a slight increase in the level of oversight
performed by the permitting authority. Thus, the determination
that a discharge-specific MDL needs to be established should be
based on technical goals consistent with the EPA strategy. This
guide is designed to help permit writers in making this
determination by providing gquidelines and procedures under wvhich
facilities must conduct studies and, if appropriate, develop
discharge-specific MDLs. EPA believes that such guidelines will
help meat the goals of the strateqgy, while pracluding the
development of discharge-specific MDLs without technical
justification.

B1-4 Permit Writer's Guide to Discharge-Specific MDL Evaluat.oa
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CHAPTER 2 — HOW DO PERMITTEES DEMONSTRATE THAT:
DISCHARGE-SPECIFIC MDLs ARB WARRANTED?

Prior to proceeding with the discharge-specific MDL
develcpment process, the need for discharge-specific MDLs must be
demonstrated. Through this demonstration process, the permitting
authority can identify those facilities that warrant discharge-
specific MDLs due to matrix interferences. 1In this process, it
is the permittee's responsibility to request discharge-specific
MDLs and demonstrate that such an MDL is warranted. It is the
permit writer's responsibility to evaluate the adequacy of
permittee submittals and determine whether discharge-specific
MDLs should be granted based on the submitted information.

EPA provided flexibility for dealing with matrix
interferences when it promulgated the analytical methods for the
measurement of pollutants in 40 CFR Part 136 (49 FR 43234). The
major flexibility options are found in the Preamble, including a
mechanism for obtaining approval of an alternate test procedure
on a nationwide or discharge-specific basis (40 CFR Parts 136.¢
and 136.5). The alternate test procedure process was intended to
encourage the development of new analytical methods by instrument
manufacturers, permittees, and individual laboratories. However,
such new methods may not be used for compliance monitoring
purposes without completing the approval process.

The allowance for flexibility in the promulgated methods is
intended to give analysts a number of options for resolving
analytical problems unique to specific waste waters. The
Preamble to the publication of the 600 and 1600 Series Methods in
40 CFR Part 136 on October 26, 1984 contains a lengthy discussion
of the need for and allowvances for flexibility in these methods.
The Response to Comments section also includes a discussion that
reads, in part:

*"Analysts may also use their discretion in selecting cleanup
procedures. EPA has also relaxed the strict protocol for
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sample extract concentration . . . Accordingly, within the
scope of the GC, HPLC, and GC/MS test procedures, analysts

are permitted some discretion in selection of concentration
techniques.”

In addition, the 600 and 1600 Series Kethods for organic
pollutants contain a statement to the effect that the analyst is
permitted to modify the method to *improve separations or lower
the costs of analyses® provided that the results are not less
precise or less accurate than the results obtained using the
unmodified method. As a result, analysts may use their
discretion in selecting packed or open tubular columns, cperating
temperatures, carrier gas or solvent flow rates, and type of
detector, as well as cleanup procedures and extract concentration

procedures, within quidelines outlined in each method and in the
Preamble to the regulation.

EPA recognizes that there may be a few intractable sasple
matrices that do not yield to extensive analytical efforts. 1In
this case, tha analyst must document for EPA the steps taken by
the analyst, the solutions found, and the instances in which a
given matrix did not yield to known analytical technigues. EPA
does not wish to learn that "the sample couldn't be analyzed® and
that an analyst made no attempt to reduce the matrix
interferences. EPA will view the lack of an attempt to overcowe
matrix interferences as in direct conflict with the spirit ot
flexibility permitted by the regulation and the methods.

EPA has set forth guidelines by which permittees may request
discharge-specific MDLs, therefore, permit writers can evaluate
discharge-specific MDL requests in a consistent and thorough
manner. The suggested roles of the permittee and permit writer
in this process are discussed below. To provide more information
to both the permittee and the permit writer in determining how teo
demonstrate that discharge-specific MDLs are appropriate, exasple
solutions to matrix interference problems, and case histories of
industry claims of matrix interferences have been provided. The
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examples are taken directly from Guidance on Evaluation,
Resoiution, and Documentation of Analytical Problems Associated
with compliance Monitoring, June 1993 (EPA 821-8-93-001)
(Monitoring Guidance). Copies of this document may be obtained
from the Office of Water, Engineering and Analysis Division,
Office of Science and Technology, 401 M St., SW, Washington, DC
22450.

2.1 PERMITTEE'S ROLB

To demonstrate that discharge-specific MDLs are warranted,
each permittee must:

. Demonstrate that the permittee's laboratory is capable
of achieving the EPA-specified MDL in reagent (blank)
water; that is, the permittee should test spiked
reagent water to illustrate that the EPA-specified MDL
can ba met by the analytical laboratory;

. Demonstrate that a reasonable attempt to resolve the
matrix interference has been made using the approaches
suggested in the Monitoring Guidance; and

Demonstrate that the EPA-specified MDL cannot be
achieved in the permittee's effluent.

These demonstrations require that the permittee's role bdbe
primarily one of analytical testing, because qualitative
assessments of laboratory capabilities and matrix problems are
not sufficient. Thus, an analytical testing program must be
implemented by the permittee and must consist of the following:

, Testing of spiked reagent water to illustrate that the
EPA-gpecified MDL can be met;

. Testing of effluent discharge to demonstrate that
matrix interferences occur and that the EPA-specified
MDL for reagent water cannot be met in the effluent;
and

. Testing of the approaches suggested in the Monitoring
Guidance, and testing of other analytical approaches to
demonstrate that matrix interferences cannot be
overcone.

Permit Writer‘s Guide to Dischazge-Specific MDL Evaluation 20-)
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For each analyte for which discharge-specific MDLs are
requested, permittees should conduct testing of samples of spiked
reagent water and samples of effluent discharge. The permittee
may not assume that matri{x interferences for one analyte ara
necessarily an interferenca for another analyte. The number of
samples and replicates that are required for this demonstratior
may differ based on the permittee's situation.

In many cases, the permittre may employ a commercial
laboratory for its compliance monitoring aralyses. In these
instances, the role of the permittee is to: 1) establish the
testing program outlined above, 2) have the testing prograam
implemented by the laboratory, 3) collect all the relevant
information from the laboratory, and 4) use it to demonstrate to
EPA that a discharge-specific MDL is warranted. When a
commercial laboratory is employed for such a testing progras, it
is imperative that the same laboratory that was used to
demonstrate that the EPA-specified MDL can be achieved in reagent
water also be used to demonstrate that the EPA-specified MDL
cannot be achieved in the permittee's effluent. Ideally, both
demonstrations also should involve the same analytical
instrumentation and personnel. EPA recognizes that this may not
always be practical in a commercial laboratory setting. However,
EPA expects that where this is not practical, the instruments and
personnel used for both demonstrations will have equivalent
capabilities. For instance, it would not be appropriate to use a
more sensitive instrument for the reagent water testing and a
less sensitive instrument for the effluent testing.

Ultimately, the permittee musc demonstrate to the permit
writer's satisfaction that a discharge-specific MDL is warranted;
also, this demonstration must be supported by specific analytical
data. The following checklist of laboratory data, which is
required to support a claim that a permittee has been unable to
measure pollutants due to matrix interferences, was taken froe
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the Monitoring Guidance; however, this checklist, shown in
Exhibit 2-1, has been modified to also include data related to
the analysis of metals.

2.2 PERMIT WRITER'S ROLE

The permit writer's role in the process of demonstrating

that a discharge-specific MDL is warranted can be summarized into
three specific functions:

. Recognizing situations in which discharge-specific MDL
development may be necessary;

. Specifying prerequisite requirements and time frames
for permittees to submit demonstrations of the need for
discharge-specific MDLs; and

. Evaluating the adequacy and accuracy of permittee
demonstrations of the need for discharge-specific MDLs.

A discussion of these roles follows.

At some point in the permitting process, the permit writer
may recognize that reported analytical data do not achieve the
EPA-gspecified MDLs. This may occur prior to drafting the permit
as a result of reviewing DMR or other data. It is also possible
that the permit writer may be well into the permit development
stage prior to noting that, based on data such as that submitted
in a permit application form, tha interim MLs specified in EPA's
strategy will not be met. A permittee’s inability to meet the
EPA-specified interim MLs may be the result of one of two
situations: (1) the laboratory simply is not measuring to the
lowest level of sensitivity, namely thae EPA-specified interis WL;
or (2) matrix interferences or laboratory error result in the
laboratory not measuring to the EPA-specified interim ML. Permit
writers have few options outside of requiring a permittee to dboth
re-analyze for parameters of concern, and then resubmit data that
meets the EPA-specified interim ML (to distinquish between these
two situations). Because parameter-specific analyses may be

Permit Writer‘'s Guide to Discharge-Specific MDL Evaluation | PR
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EXHIBIT 2-1: CHECKLIST OF LABORATORY DATA TO DEMONSTRATE
MATRIX INTERFERENCE

Type of Laboratory Data

Method nunber of the base method * Method number from 40 CPR Part 136
used for the msasuremsent. + Changes made to the EPA method
should be described, including
supporting data that demonstrates
equivalent performance

Detailed narrative discussing the * Permittee must require analytical
problems with the analysis, chemist to thoroughly document
corrective actions taken, and the problems encountered and aclutiona
changes made to the base method attsmpted

identified above.

Sunmary level report or data * Results should be provided for
reporting forms giving the each field sample analyzed,
pollutants for which analyses were including all dilutions and
conducted and the concentrations reanalyses

detected. PFor the pellutants that + The means for estimating detectloa
were not detectsd, the detection limits must be provided

limits or estimated detection + If flage are used in the

limits, must be provided. laboratory report, the definitionas

must be provided with the data

Summary of all quality control * Instrument tuning
rasults required by the base method, * Calibration
including but not limited to the + Calibration verification
examples shown. + Initlal precision esnd recovery
+ Ongoing precision and recovery
+ QC check standaxd
+ Matrix spike, matrix spike
duplicate results
+ Surrogate recoveries
+ Labeled compound reccoveries for
isotope dilution methods
* Blank results )
+ Serial dilutions
+ Method of standard additions, if
applied
+ Interference check standarde
+ Quality control charts and limite

B2-6 Perait Writer’'s Guide to Discharge-Specific MDL Evaluation
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EXHIBIT 2-1: CHECKLIST OF LABORATORY DATA TO DEMONSTRATE
MATRIX INTERFERENCE (continued)

Type of Laboratory Data

Raw data that allow an independent
reviewer to validate each
datermination and calculation
perforomed by the laboratery,
including but not limited to the
examples shown.

Sample numbers or other
identifiers
Extraction/digestion dates
Analysis dates and times

Sequence of analyses and run logs
Sample volumns

Extract volume prior to and after
each cleanup step

Final extract volume prior tc
injection

Digestion volume

Titration volume

Percent solids or percent moisture
Dilution data

Instruments and operating
conditions

GC/MS, GC, AA, and ICP operating
conditions

Chromatograms, ion current
profiles, bar graph spectra,
library search results
Quantitation reports, data systes
outputs, and other data used to
link raw data to results reported
AA and ICP peak profiles and raw
data

Direct instrument readouts
Laboratory bench shsots, logbook,
pages

Example calculations that allew the
data reviewer to determine how the
laboratory used the raw data to
arrive at the final results.

Examples of both detected and
nondetected compounds

Show all adjustments for sample
volune, dry weight, etc.

Por GC/MS and other instruments
involving data systems, the
permittee should be prepared to
subamit raw data on magnetic disk

upon request by EPA.

Names, titles, addresses, and
telephone numbers of the analysts
who performed the analyses, and the
quality assurance officer who will
verify the analyses.

Summary of steps taken to overcome
matrix interferences

References to sections in the
Monitoring Guidance

Details of other approaches used
to overcome interferences
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costly and often point tc the need to develop discharge-specific MDLs, it may
be more reascnable for the permitting authority to require the permittae to
conduct analytical testing as part of discharge-specific MDL demonstrations
(discussed below).

Ultimately, the review of these demonstrations may result in additional
burdens being placed on permittees and permitting staff. Thus, when it
bacones evident that discharge-specific MDLs may be needed, 1t lg to the
prrmitting authority’s advantage to have a well-planned program in place that
stipulates the permittes’s role in the process of demonstrating the need for a
discharge-specific MDL. Por example, establishing prerequlsite standard
procecdurcs for permittees in a short guide may help to {nitlially explain che
demonstration process, and therefore, may help to avoid a deficient subamittal
that could result in resource expenditures by both permittees during revisicns
and parmit writers during reevaluation. Another idea is to require the
submittal of data in a simple format that can be easily reviewed. Sooe
additional considerations to help ensure the completeness and accuracy of
submittals include prerequisite requirements for the following:

. The simultanecus submittal of all necessary data,

. A statement indicating that the laboratory Ln which analyses for

this demonstration package wers performed is the same as the
laboratory that will be used in subsequent testing;

J A statement indicating that the samples used during the
demonstration process are representative of the discharge;

. A statement indicating that all data that were generated as part
of this demonstration are being submitted;

. Specification of the laboratory method(s) used; and

J Refarence to the sections of the Monitoring Gulidance that were

applied in attempts to overcoms matrix interference problems.

As previously indicated, the permittee’s responsibilities will primarily
entail analytical testing. Permit writers should consider prescribing the
desired amount Of analytical testing to help avoid deficient subaittals. Four
approaches suitable for different analytical testing requirements are
describad in Exhibit 2-2.
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EXEIBIT 2-1t

ical Requirement

| Perform a single analysis each of
ona aliguot of reagent water and one
| aliquot of effluent discharge

g vy = = —— e - R

DECISION MAKING PROCESS POR REQUIRING TESTING

Laboratory performance not
questionable

Matzix interference very
likely

t Perform analyses of several
replicates of reagunt water and a
sing.e sample of sffluent discharge

Luboratory performance
questionable

Matrix interference very
likely

Perform analyses of a single sample
of reagent water and several samplas
of effluent diascharge

Laboratory performance not
questiocnable

Matrix interference
questionable

Perform analyses of several

Laboratory performance

discharge

replicates of reagent water and . g:::tiaz;:::tnrnncc
ssveral aliquots sach of the questionable

different samples of effluent

w

The permit writer can determine Lf a potential matrix interference
exists by coaparing the MDL determined in reagent water to tha-HDL daterwirad

in the permittee’'s discharge.

If the MDL in the discharge is greater than

twice the MDL in reagent water, then a potential matrix interference existe.

In comparing the MDLs determined in reagent water and in the permittee o
discharge, the permit writer should evaluate data that reflect the quality of
the laboratory as well as the MDLs currently achieved by the permittee.

Information

available in making an assessaent of this type can be obtained

through review of:

reports: Inspsction reports such as compliance
evaluation i{nspections and performance audit inspections (PAls)
say point to laboratory performance problems. PAIs also may
provide overviews of procedural prodleas with individual
parameters which may include matrix interference problems or .a
scme Cases, may show that an analytical method less sensitive thaa
needed is currently being used. Information on quality aseurence
and quality control {QA/QC) measures also may point to performance
problems.

DNR QA program data: The DMR QA program was established to
periodically evaluate the quality of dats subaitted on D)Rs ty
requiring laboratories to perfors analyses on samples contsining
unknown quantities of anslytes. At lsast annually, thase uainowa
samples are sent to persittees. The resulting DMR QA progras iata
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may provide trends showing problems in the analyses for particular
parametaers.

. DAR and permit application form data: This data indicates
peraittss laboratory performancs. Past DMR data that are at
concentrations above the EPA-specified interim ML may have been
questioned by the enforcement or permitting staff. As a result,
matrix interference concerns may have been previously addressed.
Data from the DMR and application form may show trends whare
particular parameters are above EPA-specified interim MLs while
ochers are not. This may point to metrix interference.

. Laloratory certification programs:s Hany states have laboratory
certification programs that require that all analyses for
paraneters of concern be certified. These programs vary widely.

Some may invelve laboratory inspection programs and more frequent
DHR QA requiremants, while others do not. However, some
information may be gained from records of these programs.

If the permittee has employed a number of labcratories for tasting in
the recent past, these sort of historical records say be less valuable.
Permit writers may find it useful to consult with personnel from the state
laboratory or the EPA Regicnal laboratory who may have experience with the
analysis of the permittee’s effluent or with the methods in question.

Oonce the permittee has completed analytical testing in accordance with
the permit writer’s instructions, the request to develop a discharge-specific
MDL must be submitted for review and approval. At this point, the permit
writer must review these requests for ccapleteness and accuracy. Here, the
permit writer‘’s primary responsibility is ensuring that matrix interferences
ars the true cause of a laboratory’s inability to reach the quantifiable
level. This evaluation requires a certain level of expertise in laboratory
data evaluation because it involves a thorough review of analytical data

sheets. Again, consultations with state and EPA Regional laboratory persoanel
may be useful.

EPA highly encourages permit writers to be proactive in providing
permittees with support and guidelines in the conduct of this demonstratioa
process. Chapter 3 of this document provides a discussion on how the
discharge=-specific MlLs are developed. Permit writers should consider
establishing. procedures in which demonstrations are approved prior to
permittees being suthorized to proceed with discharge-specific MDL
development. Ultimately, such procedures will help minimize resource burdens
on both permit writers and permittees.

a.3 EIAMPLES OF SOLUTIONS TO MATRIZI PROSLEXS

Some example solutions to matriz problems are described below. Theee
examples are taken from Guidance on #veluation, Resolution, and Documentatica
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of Analytical Probleas Associated with Compliance Monitoring (Monitoring
Guidance). Other solutions addressing specific parameters and using
laboratory techniques of interest, may be found by conducting literature
searchos. The examples provided here are intended to help the analyst
understand how to develop solutions to matrix problems by utilizing the
flexibility provided by the EPA methods. Any modifications made to EPA
methods within the scope of the allowed flexibility must be tested by
performing the initial demonstration of capabilities (the “"qtart up” tests)
and by meeting the performance specifications described in the 40 CFR Par= 1136
methods prior to using the modified method for compliance monitoring.

The issue of increased laboratory costs for resolving matrix
interference problems is also addressed in the document cited above. Some
estimated incremental costs associated with cleanup techniques and other
approaches are provided, ranging from no increased costs (associated with the
use of GC wath selective detector in place of GC/MS), to as much as $500 per
sample (associated with the use of isotope dilution GC/MS in Methods 1624 and
1625. However, costs may vary, depending on the laboratory, the number of
samples, laboratory capacity, and other factors.

Examples of solutions to matrix interferences in samples containing
volatile organic pollutants:

. Uge of selective GC detectors. The CWA 304(h) methods for volatiles
include EPA methods 601, 602, 603, 624, and 1624. When effluent limits
are in the 10 ug/L or greater range, the selective GC detectors allow
detection levels well below those achieved by mass spectromaters. The
specificity provided by electrolytic conductivity detector and by the
photoionization detector allow detection of the halogenated and aromatic
analytes, respectively, in complex matrices.

. Coaceantrated samples: aicro—extraction and gas chArosatography with
selective detectors. The selective GC detectors in Methods 601 and 602
provide sensitivity that is 10 to 100 times greater than that required
to detect the analytes of interest. Scme of this sensitivity can be
used to substitute micro-extraction in place of purge-and-trap. The
advantage of aicro-extraction is that the pH of the water can be
adjusted to attempt to keep the interferences in solution while the
analytes of interest are extracted.

. Sample dilution. Methode 601 and 602 can achieve method detection
linits of less than 1 ug/L for many volatile analytes. The added
sensitivity of selective GC detectors can be used to overcome matrix
problems by diluting the sample by a factor of 10 to 100. Even with
such dilutions, the pollutants can be detected at the levels required,
and the effects of interferences can be reduced or eliminated.

. Isotope dilutioa. Method 1624 employs stable isotopically labeled
analogs of the pollutants as iaternal standards in the analysis. The
use of these labeled compounds frequently permits the pollutant to dbe
determined in the presence of interferences. This ls due to the unique
spectrua of the labeled compound which can be located in the presence of
these interferences. The pollutant’s spectrum, can then be located by
reference to the labeled compound.
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Examples of solutions to matrix interferences in samples containing
semivolatile organic pollutants include:

. Use of selective GC detectors. BEPA mathods 604 through 613 eaploy gas
chromatography with selective detectors and high performance liquid
chromatography with an ultraviolet (UV) detector to detect pollutants in
the prasence of interferences. As with volatiles, the added sensitivity
of the selective detectors permits the sample to be diluted by a factor
of 10 to 100 while allowing detection of the analytes at the effluent
limits specified in most permits.

. Ose of p8 change. A very pcwerful aeans of separating the pollutants of
interest froa interferences is to adjust the pi of the sample to keep
the interferences in solution while allowing the pollutants to be
extracted in an organic solvent. For example, neutral pollutants can be
extracted at either low or high pH.

. Gsl permeation (size exclusion) chromatography. This technique is
described in Revision C of Method 1625. The same technique is used in
the Superfund Contract Laboratory Program (CLP) methods and SW-846
methods, and has been shown to be effective for removing lipidse and high
molecular weight interferences that can degrade GC and mass spectroueter
performance.

J Ose of adsorbents florisil, alumins, and silica gel. These adscrbents
are effective in separating neutral species froa polar interferences.
For polar analytes of interest, the adsorbent must be evaluated to
determine L{f the analyte will be recovered. The level of activation of
the adsorbent plays a major zole Lln this recovery process.

. Isotope dilutioa. Method 1623 permits determinatlion of pollutants La
the presence of interfersences in cemivolatile samples in the same wey
described for volatiles. 1In addition, the ranges of recoveries of the
labeled analogs permitted in the method allow for quantitation of the
pollutant when interferences reduce ths efficiency of the sxtractioa

If any of these techniques are applied to the analysis of waste water
samples under the allowance for flexibility in 40 CFR Part 136 methods, their
use must be supported by performing the initial demonstration of capabilitiee
ugsing these modifications. This demonstration sust take place before the
modified method is applied to the anslysis of samples, and must meet the
performance specifications of the original method.

3.4 CASE NISTORIES OF CLAINS OF MATRIX INTERFERENCES

The cass histories presented below were adapted from the Guidance oa
Evaluation, Resoluticn, and Documentation of Analytical Problems Associated
with Compliance Monitoring (Monitoring Guidance). These case histories
demonstrate cases in which the permittees and/or the contract laboratories
were using incorrect analytical methods, did not follow the required
procedures in 40 CFR Part 1J6, did not subait data necessary to document that
the mathods were being followed, cor did not submit documentation regarding the
nature of interferences and the attespts (if any) to resolve these
interfersnces. These case histories are included here to provide examples ot
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the type of response that permit writers may receive from digchargers who
clalm that they are unable to meet permit limits due to interferences. The
identities of the dischargers and the analytical laboratoriss are not
disclosed.

Case History 1 ~ The information submitted by the analytical laboratory
revesled inconaistencies with the atated analytical sethods. The discharger
allowed the laboratory to use sither mathods alternate to 40 CPFR Part 136, or
ta uge modifications to methods 624 and 625. Alternate methods are allowed
under 40 CPR Parts 136.4 and 116.5, pravided that the facility submits the
alternate methods to REPA’s Environmental Monitoring and Support Laboratory in
Cincinnatl, Ohio (EMSL~Ci) for approval. Otherwise, alternate methods are noc
allowed. No rsference to alterrate msthods approved by EMSL-ClL was found.

If methods 624 and 625 were modified as allowed under 40 CPR Part .16,
these modifications were not documented and equivalence waa not demonstrated.
Modifications that were made by the laboratory to these methods included:

. Combining acid and base/neutral fractione;

. Using a fused silica capillary column for the analysis; of acid
and base/neutral fractiocns;

Exmploying alternate internal standarde;

Employing alternate surrogates;

Achieving higher detection limits;

Using fewer matrix apike compounds; and

Using matrix spike amounts Lnconsistent with regulatory
coapliance, background, or mathod-specified levels.

« a s e ¢

EPA recognizes that the use of multiple internal standards and a fueed
capillary column for the base/neutral/acid fraction represent improvements)
however it does not believe that comblining fractions, higher detectlon lisite.
alternate matrix splke compounds, and matrix spike amounts which are
inconsistent with background or requlatory coapliance levels represent
improvements. On the contrary, these changes degrade method performance, aad
are thersfore in violation of both the splirit and letter of the flexibility
peruitted in the 600/1600 Series 40 CYR Part 136 organic methods.

The detsction limits reported for the semivolatlles were, for the soet
part, twice the MLs given in method 163S and were approximately 10-20 tlisese
the MDLs given in Nethod 62S. No explanation for the increased detactloa
levels was given, nor could the limits be derived in any meaningful fashioas
from the data provided. The laboratocy sade no atteapt to clean up the
samples using pH change, gel permeation chromatography, or the other
techniques in the 600/1600 Series sethode or the draft Monitoring Guidance
that had been provided to the permittee.
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Case History 2 - The permittee provided insufficient informatioan for a
detailed review of the analytical results. The discharger in this case
history submitted samples to & contract laboratory for analyses by a GC/MS
mathod which falled to produce useful results. The discharger and/or the
laboratory attributed the problems to large concentrations of acetone in the
discharge. However, this probleam cnuld not be confirmed from the Lnformation
provided. The discharger’s analytical laboratory proposed an approach to
ovezrcome the lnterference problems. This solution was to employ Methnds A0l
and 602 for the volatiles analysla. Bectause thess cethcds are both acre
sensitive and more selective than a GC/MS method, the analytes regulatad
should be measurable in the presence of a large concentration of acetone. The
discharger chose to ignore the laboratocy’e proposal and submitted a claim o!
matrix interference. BEPFA believes that the approach suggested by the
laboratory is workable and appropriate, and should have been attempted.
Purthermore, the documentation of the laboratory results should include the
material listed in Exhibit 2-1, Checkliist of Laboratory Data.

Case History 3 - The permittee submitted letters and reports (rom
several coantract laboratories, vith only some of the data specified in ExAibit
2=1, Checklist of Laboratory Data. Data items that were submitted lncluded
instrument tunes, run chronologies, chromatogram, calibration data,
calibration verification data, results for blanks, quantitation reports for
samples, and matrix spike data runs againat the QC limits for Methods 624 and
625. Missing were the initial precision and recovery (IPR) data that
demonstrate method equivalence.

The semivolatile matrix spike data were puzzling. The results of the
unspiked samples indicated that some of the acids and base/neutrals were not
detaeacted, yet the results for the spiked samples showed large concentratioas
of socme of these analytes that were not spiked into the samples. The
volatiles matrix spike had been diluted by a factor of 200 and spiked altee
dilution. Diluting and spiking will not show matrix interferences, and thus
these data are of no value in evaluating the undiluted sample results.

Case Eistory ¢ - The permittee submitted summary reports from the
analytical laboratory. None of the materials subaitted contained the
information required, as listed in Exhibit 2-1, Checklist of Laboratory Jetas,
and none of the materials contained explanations of the nature of the
interferences found or descriptions of attempts to overcome the interferences.

Undoubtedly, permit writers have or will encounter situaticns not
described in these case historiea. However, the simlilarity among theee :eeee
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that will likely apply to other situations is the lack of documentation
provided by the permittees when making claims of matrix interferences or other
analytical difficulties. The information necessary to evaluate such claims is
outlined in the checkliet in Exhibit 2-1, and includes the information that ia
necessary to demonstrate that a matrix interference is present and to
demonstrate the performance of any method modifications made under the
allowance for flexibility in 40 CPR Part 1136.
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CHAPTER 3 - EOW ARE DISCHARGE-SPECIFIC MDLs DEVELOPED?

Once the permittee has demonstrated to the permit writer‘s satisfaction
that a discharge-specific MDL is warranted, the process of developing
discharge-~-specific MDLe begins. In this process, it is the permittee’s
responsibility to develop a technically~based discharge-specific MDL and use
this to detsrmine an appropriate interim ML. As in the dempnstration of
whether the permittee warrants a discharge-specific KDL, the permit writer's
role is one of oversight. The permit writer must svsluate the adequacy of the
permittas submittals and determine whether or not the discharge-specific MDL
developed by the permittee is appropriate and should be granted. Information
contained in this document does not aiffer from that given in 40 CPFR Part 1136,
and is intended to provide guidance on the applicability of the rsgulation tc

the development of discharge-specific MDLs when matrix interferences are a
problem.

3.1 THR PERMNITTER'S ROLE

EPA has set forth a procedure for the development of discharge-specifle
MDLs in Appendix B to 40 CFR Part 136. This procedure can be used with a wide
variety of sample types ranging from reagent water containing an analyte to
wastewatser containing an analyte. However, in the development of a discharqe~
spacific MDL, the matrix must be wastewater. The MDL procedure was designed
for applicability to a broad variety of physical and chemical.mathods, and as
such, the procedure is device- and instrument-independant. However, the
calculated MDL value is essentially a “"snapshot® of laboratory capability at
the time that the MDL was determined. Therefors, it is imperative that
discharge-specific MDLs be developed in each laboratory in which the
permittee’s samples will be analyzed for the analytes in question. Given the
cost of developing discharge-specific MDLs, it may be to the permittee’s
advantage to limit the number of laboratcries that are employed for routine
analyses.

Permittees who wish to develop discharge-specific MDLs sust follow the
procedures set forth in Appendix B to 40 CFR Part 136. A summary of the
discharge-specific MDL development process is provided below:

. Step 1: Make an initial estimate of the detection limit;

. Step 2: Prepare a laboratory standard {n the discharge-speciflec
matrix that contains an acceptable concentraticn of the analyter

. Step 31 Take a ainimum of seven aliquots of the discharge sasple
and process these sample aliquots through the entire analytical
method, recording the asasurements)
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J Step 4: Calculate the variance and the standard deviation of the
replicate measurements)

. Step Ss Calculate the MDL; and

. Step 6s Verify the reascnablenass of the estimated detection
limit and the subsequent MDL determination.

Scep 1 involves making an initial estimate of the detection iimit using
the permittee’s best judgement. One of the four following techniques se-
forth in Appendix B to 40 CFR Part 136 must be used when formulating an
initisl estimate:

. Deternine the concentration value that corresponds to an
instrument signal/ncise in the range of 2.5 to §;

. Determine the concentra%ion equivalent to three times the standard
deviation of replicate Lnatrumenta. measurements of the analyto L0
reagent (blank) water;

. Locate the region of the standard curve where there is a

significant change in sensitivity (i.s., a break in the slope of
the standard curve); and

. Utilize the {nstrumental limitations.

In Step 2, a wastewater discharge sample should be obtained and analysed
to determine if the analyte is in the recommended range of 1 to S times the
estimated detection limit. If so, it can be used for developing an MDL. I[f
not, and the measured level of analyte is less than this reccafiended rangey-a
known amount of analyte should be added to bring the level of analyte to the
recommended range of between one and five times the estimated detection limit.
On the other hand, if the measured level of analyte is greater than five timee
the estimated detection limit, there are two options. The first option is to
obtain, if possible, another wastewater discharge sample with a lower level of
analyte. The other option is to use the sample as is, as long as the analyte
level does not exceed ten times the EPA-specified MDL. When the measured
level of analyte is between S5 and 10 times the estimated detection level, it
is important to realisze that the resulting discharge-specific MDL may not be
truly reflective of lower analyte concentrations. This is because the
variance of the analytical method is a function of concentration.

Step 3 involves analyzing a sinimum of seven aliquots of the wastewater
discharge sample. This is the core of the discharge-specific MDL development
process. Strict adherence to procedures and well-kept records are essential.

If a blank measurement is required by the analytical method to calculate
the measured level of analyte (e.g., for a spectrophotometric method involving
a color change), then a separate blank is analyted for each sample aliquot.
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Each blank measurement should be subtracted from the respective sample
measurement to cbtain the final result. These blank-subtracted results are
then used to calculate the MDL. (Note: This blank subtraction gonly applies
to those 40 CFR Part 136 methods that explicitly requirs it. It does pog
apply to those methods that require the preparation of a method blank

concurrent with the sample preparation (L.e., it does not apply to the 600 sr
1600 Series EPA methods)).

Before performing all seven analyses, it may be eccnomically #ac
technically desirable to evaluate tho estimated MDL before analyzing all seven
aliquots. To ensure that the MDL estimate is appropriate, it is necessary to
determine that & lower concentration ~¢ analyte will not result in a
significantly lower discharge-specific MDL. To do this, two aliquots nf the
vastewater discharge sample should be processed through the entire method,
including the blank measuremente described above. If the measurements
indicate that the sample is in a desirable range for determining the MDL, the
five additional aliquots can be analyzed and all seven measurements can then
be used to calculate the MDL. If tho measurements indicate the sample (s not
in the correct range, the MDL should be re-estimated, a new wastewater
discharge sample should be obtained as described in Step 2, and Step ) should
be repeated.

In Step ¢, the variance (S}) and the standard deviation (S) of the
replicate measurements taken in Step 3 are calculated as follows:

T X,

z':zn
X -|=

§3 =

n-1

and

S = (sH)1R

where X...X,-are the analytical results in the final method reporting unite
obtained from the n sample aliquots and [ is the suam of the values X to L.

Note that the calculation of 8! uces n-! degrees of froodon.

Step 5 involves the calculation of the MDL using the equation:

MDL = ¢, \.¢-0om )
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where ¢, ,.-am ® the Students’ t value appropriate for a 99% confidence level
and n-1 degress of [reedow.

Step 6§ 1s the iterative procedure in 40 CPR Part 136 that must be used
to verify the reasonablsness of the KDL. It is aleo the step that is most
often overlooked. The calculated MOL value is coopared to she sstimated
detection limit determined in Step 1. If the spiking level used was not
within a factor of five uf the calculated MDL, then the calculated MDL value
is not valid. The reason for this test is that whils the absolute variabil.ty
in an analytical measurement increases with increasing concentration, the
ralative varliability embodied iu the standard deviacion decreases with
increasing concentration. Thus, samplas spiked at the very high concentration
may result in a very low MDL value that is not repressntative of the

capabilitios of the analytical procedure at the lower limit of its
sensitivity.

In addition, the procedures in Appendix B 40 CFR Part 136 contain
instructions for an optional iterative procedurs to evaluate the resasonable of
multiple MDL determinations. Gliven the cost concerns that exist in discharge~
specific MDL determinatiocns, this optional procedure is not discussed here.

once the permittee has developed a discharge-specific MDL for each
analyte, this MDL is translated Lnto a calculated interim ML by multiplying
the discharge-specific MDL by a factor of 3.18. The calculated interis KL e
rounded to 0.1, 0.2, 0.5, 1, 2, 0.5, 1, 2, S, 10, 20, SO, etc. to produce the
final interim ML. Rounding simplifies both the calibration of analytical
instruments and the reporting of results on the DMR.

There are nc precise rules to apply to the level of effort that sust bde
expended in this procedure. However, it is the permittse‘s responsibility to
gather the appropriate data that will substantiate the discharge-specific w©L.
In developing the discharge-specific MDL, it is the permittee’s responeibility
to ensure that the proper procedures have been followed, that adequate data
have been collected, and that sufficient documentation is provided to justify
the discharge-specific MDL.

3.2 PERMIT WRITER'S ROLER

The permit writer‘’s role in the discharge-specific MDL development 1@
one of oversight and evsluation. To fulfill this role, the permit writer msuet
fully understand the discharge-specific MDL development rsquirements and the
process by which the MDLs are used to genecate the interim MLs. It also
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requires that the permit writer either possess or obtain the technical
expertise required to evaluate the supporting data, determine the adequacy of
assumptions, and interpret the data results. As noted in Chapter 2, during
this evaluation, the permit writer may wish to consult with others, including
personnel from state and EPA Regional laboratories.

It is ixperative that the data provided by the permittee for evaluation
allow the permit writer to reach he zsame conclusions and develop the sane
diacharge~-specific MDL. As such, the permit writer should be prepaced to take

the data submitted by the permittse and calculate a discharge-specific MDL for
verification purposes.

As part of this process, the permit writer may bs expected by the
permittea to act as a technical rescurce in understanding procedures for
discharge-spozific MDL development. Additicnally, the review of these
requasts may result in burdens being placed on permittees and permitting
staff. As discussed previously under Section 2.2, it may be advantagecus for
the permi€tting authority to have a set program that involves roles and
responsibilities, and procedures for implementation. BEstablishing standard
procedures for permittees eimilar to those cutlined in Section 3.1 may be
useful, as would the use of s standard report format/outline or standard
summary form. Exhibit 3-1 provides cne example of euch a standard format.
Other suggestions that may ease the burden on the permittee and permit writer
have been highlighted in Section 2.2.
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BXIBIBIT 3-1: DISCHARGE-SPECIFIC MDL DEVELOPMENT WORKSHEET

DISCHARGE=-SPECIPIC MDL DEVELOPMENT WORKSHEET
Facility Mame: Date:

Pacility Address:

Permit Number:

Pollutant:

Sample Matrix:

Initlal Estizate of XDL Based on: (Check cne)

—_— a. Concentration value that corresponds to an instrument
signal/noise in the range of 3.5 to 8§

—_— b. Concentration equivalent to three times the standard
deviation of replicate instrusental aeasurements of the
analyte in reagent water

¢. The region of the etandard curve where there is a
significant change in sensitivity, i.e., a break Lin the
elope of the standard curve

— d. The instrumentsl limitations, which are described below.

ANALYTICAL TEST RESULTS
Replicate Result Blank ¢ DRiffersnce*

concentration Units

* liote that results for the blank and the blank-subtracted
result (difference) only apply to those 40 CFR Part 116
mathods that explicitly require a blank correction.

€ - Spiking Lavel —_—
S -
t L Use 8-] degreas aof freedom

for 5§ and t. A ainimus of
7 replicates are required.

HDL =
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RECOMMENDED PERMIT WRITING BOILERPLATE LANGUAGE

This appendix provides recommended boilerplate language to use when
including WQBELs in permits. The example used represents a
hypothetical situation in which the discharger's permit contains a
WQBEL for mercury. In addition, the example only addresses this
specific limit and the portions of the permit that are diractly
related. This example is not intended to represent anr entire
permit, nor is it intended to be a recommendation to estabiish a
iimit for mercury.



RECOMMENDED PERMIT WRITING BOILERPLATE LANGUAGE

A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

1. During the period beginning on the effective date of this permit and lasting through the
expiration date, the Permittee is authorized to discharge from outfall(s) serial number (s)
001: noncontact cooling water, boiler blowdown, and treated process water to the Merrie
River.

Such discharge shall be limited and monitored by the Permittee as specified below:

EFFLUENT CHARACTERISTICS RISCHARGE LIMITATIONS MONITORING REQUIREMENTS
(1bs/day) Other Units (Specify)
Monthly Daily Monthly Daily Measurement Sample
Average Maximum Average Maxinum Fregquency T/pe
Flow (MGD) N/A N/A Report Report Continuous Recorder
Mercury, Total (1) 0.0084 0.025 0.1 ug/L 0.3 ug/L 1/week Grab

(1) The water quality-based effluent limitations for this parameter are not quantifiable using EPA
approved analytical methods. Thus, EPA has set forth a reporting threshold to measure the highest,
acceptable quantification level for this parameter. This reporting threshold does not authorize the
discharge of total mercury in excess of the WQBELs. For more information, see special condition A
in this permit.



RECOMMENDED PERMIT WRITING BOILERPLATE LANGUAGE (Continued)

A. Conditions Applicable to WQBELs Below Detection Levels

1.

for purposes of reporting, the Permittee shall use the
reporting threshold equivalent to the ML. The ML is
defined as the concentration in a sample equivalent to
the concentration of the lowest calibration standard
analyzed in a specific analytical procedura assuming
that all the method-specified sample weights, volumes,
and procegssing steps have been followed. As such, the
permittee must conduct analyses in accordance with the
method spacified below and must utilize a standard
equivalent to the concentration of the ML specified
below:

ML and Lowest

Calibration
Parameter = Analvtical Method = cConcentration
Mercury 245.2 0.2 ug/L

For purposes of reporting on the discharge monitoring
report, actual analytical results should be reported
whenever possible. All analytical values at or above
the ML shall be reported as the measured valua. When
results can not be quantified, values below the ML
shall be reported as "O".

In the "Comment Section®™ of the DMR, the permittee
shall report the lowest calibration standard used, the
ML achieved, and the number of times non-detectable
results were reported as "O".
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PERMITTEE PROCEDURES FOR REPORTING

RECCMMENDED PERMITTEE PROCECURES FOR REPORTING

When reporting analytical data on Discharge Monitoring Report
(DMR) forms, permittees should follow the instructions set forth
in the EPA COffice of Water publication entitled NPDES Self-
Mopitoring System User Guide, March 1985. Keporting procedures
also have been summarized in the general instructions given on
the DMR report form. These instructions are provided belouws.

DMR General Instructions

1.

If form has been partially completed by preprinting,
disregard instructions below pertaining to preprinted
information.

Enter "PERMITTEE NAME/MAILING ADDRESS" (and facility
name/location, if different). Enter "PERMIT NUMBER," and
"DISCHARGE NUMBER" where indicated. (A separate form is
required for each discharge.)

Enter beginning and ending dates for "MONITORING PERIOD*®
covered by form where indicated.

Enter each "PARAMETER" as specified in monitoring
requirements of permit.

Enter "SAMPLE MEASUREMENT" data for each parameter under
"QUANTITY AND "QUALITY"™ in units specified in the permit.
YAVERAGE" is normally arithmetic average (geometric average
for bacterial parameters) of all sample measurements for
each parameter obtained during "MONITORING PERIOD."
"MAXIMUM" and "MINIMUM" are normally extreme high and low
measurements obtained during "MONITORING PERIOD.™ (NOTE to
municipals with secondary treatment requirement, enter )0-
day average of sample measurements under "AVERAGE" and enter
maximum 7-day average of sample measurements obtained during
monitoring period under "MAXIMUM."

Enter "PERMIT REQUIREMENT" for each parameter under
"QUANTITY" and "QUALITY" as specified in permit.

Under "NO. EX" enter the number of sample measurements
during monitoring period that exceed the maximum and/or 7-
day or monthly average (and/or are lower than the minisus)
permit requirement for each parameter. If none, enter *97.°

Enter "FREQUENCY OF ANALYSIS®" both as "SAMPLE MEASUREMENT®
(actual frequency of sampling and analysis used during
monitoring period) and as "PERMIT REQUIREMENT" specified .n

0-1
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11.

12.

13.

14.

PERMITTEE PROCEDURES FOR REPORTING

permit (e.g. enter "CONT." for continuous monitoring; "1/7"
for cne day per week. "1/30" for one day per month; #1,90"
for one day per quarter, etc.)

Enter "SAMPLE TYPE" both as "SAMPLE MEASUREMENT" (actual
sample type used during monitoring period) and as "PERMIT
REQUIREMENT" (e.g. enter "GRAB" for individual sample;
"24HC" for 24-hour composite; "N/A" for continuous
monitoring, etc.).

WHERE VIOLATIONS OF PERMIT REQUIREMENTS ARE REPORTED, ATTACH
A BRIEF EXPLANATION TO DESCRIBE CAUSE AND CORRECTIVE ACTIONS
TAKEN. REFERENCE EACE VIOLATION BY DATE.

If no discharge occurs during the monitoring period, enter
"NO DISCHARGE" across fora in place of data entry.

Enter "NAME/TITLE OF PRINCIPAL EXECUTIVE OFFICER" with
"SIGNATURE OF PRINCIPAL EXECUTIVE OFFICER OR AUTHORIZED
AGENT." Also enter "TELEPHONE NUMBER" and "DATE" at bottom
of form.

Mail the signed discharge monitoring report to the Office(s)
in accordance with the date(s) specified in the permit.
Retain a copy for your records.

More detailed instructions for use of this DMR form may be
obtained from the Office(s) specified in the permit.

In accordance with EPA’s National Gulidance for the Permitting,
Monitoring, and Enforcement of Water Quallty-Based Effluent
Limitations Set Below Analytical Detection/Quantification Levels,
the following guidance should be followed when reporting
analytical data below detectable levels:

° Substitute "0" as the value for analytical test results

below the ML;

° Use "0," for results below the ML when determining the
average and maximum values in accordance with the DMR
inastructions;

° Record the determined average and maximum values in

accordance with DMR instructions; and

° Record in the comment section of the DMR, the lowest
calibration standard used, and the ML achieved, and the
number of times non-detectable results were reported as
zero.



PERMITTEE PROCEDURES FOR REPORTING

This appendix provides two sets of example data to demonstrate
how MLs are determined and how average concentrations and
loadings should be calculated when the permit limits are at or
below the detection/quantification level. Using these same
example data, determinations of exceedances also have been
provided. These data have been summarized on example DMRS
included near the end of this appendix.

si t i es

This example presents hypothetical permit conditions in Table 1
on the next page, in which WQBELs are below analytical detection
limits. For each pollutant, the values to report on the DMR wili
depend on the ML; thus, it is important to correctly identify the
ML. Table 1 depicts the following situations:

° For pyrene, an ML is specified in the approved method.
The permittee must achieve this ML in its analyses and
must base its reporting calculations on this ML.

° For dieldrin, no ML is specified in the approved
method. The permittee has therefore calculated an
interim ML equal to 3.18 times the MDL (and then
rounded to an appropriate calibration dilution). The
permittee must achieve this ML in its analyses and aust
base reporting calculations on this ML.

° For benzene, an ML, is specified in the analytical
method, but the facility is unable to achieve the ML
because of matrix interference. Due to problems with
matrix interfernce, the permittee has developed a
discharge-specific MDL, and correspondingly, an ML
equal to 3.18 times the discharge-specific MDL. In
this case the facility has previously demonstrated to
the permitting authority that a discharge-specific ML
was warranted. Note that the benzene example is
expanded to demonstrate the calculation of monthly
averages and the compliance evaluation.

A set of hypothetical data is provided in Table 2, to which all
procedures refer. These data are fictional and are intended to
serve as an example only. The example represents a situation
where water quality-based permit limits are required for benzene;
however, it also is applicable to any other pollutant. Both the

D=3



Table 1
Determining the ML

Pollutant Method MDL Method Interim Discharge Permit Limits
Y(ug/L | (ug/L) | Specified |ML!? Specific
) ML (ug/L) | (ng/L) ML? (ug/L) | Daily Month. Daily Month.

Max. Avg. Max. Avg.
(ug/L) (ug/L) (1lb/d) (1b/d)

Pyrene

Dieldrin 608 0.002 None 1 NA 0.1 0.1 8.3 x 8.3 x
ng/L ng/L 10°6 1076

Benzene 1624 4.43 10 NA 20 10 10 0.83 0.83

NA = Not Applicable

1gpecified in Permit

?specified in Permit and previousiy approved by permitting authority following a
denmonstration of a discharge specific MDL (from which an interim ML was derived) such as
described in Appendix B.

Jpecause Methods 1625 and 1624 employ the concept of an ML, a single laboratory MDL
detersination (such as appesare in the 600 series methods) was not pubiished in Method 1625.

LD-4



Table 2
Example Monthly Laboratory Analytical Data-Concentrations

Parameter: Benzene

—_——— e — .

EPA Method: 1624

ML: 20 wg/L

Date Result (ug/L) Date Result (ug/L)
9/1,93 < 20 12/2/93 < 20
9/3/93 < 20 12/5/93 < 20
9/6/93 < 20 12/9/93 < 20
9/10/93 < 20 12/12/93 < 20
9/13/93 < 20 12/15/93 < 20
9/17/93 < 20 12/18/93 < 20
9/20/93 < 20 12/21/93 20
9/24/93 < 20 12/22/93 20
9/27/93 < 20 12/23/93 < 20
12/25/91 < 20
12/28/93 < 20
12/31/93 < 20
10/1/93 < 20 1/3/94 < 20
10/5/93 < 20 1/5/94 < 20
10/8/93 20 1/9/94 < 20
10/12/93 30 1/12/94 < 20
10/15/93 30 1/15/94 < 20
10/19/93 40 1/19/94 < 20
10/22/93 30 1/22/94 i< 20
10/23/93 20 1/25/94 30
10/26/93 < 20 1/28/94 30
10/29/93 < 20
11/1/93 < 20 2/1/94 30
11/4/93 < 20 2/2/94 50
11/7/93 < 20 2/4/94 40
11/11/93 < 20 2/7/94 30
11/14/93 < 20 2/10/94 < 20
11/18/93 < 20 2/14/54 < 20
11/21/93 30 2/17/94 < 20
11/25/93 40 2/20/94 < 20
11/28/93 < 20 2/24/94 < 20
2/27/94 < 20
ml
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daily maximum and monthly average limits are below the ML, which
in this case, is a discharge-specific ML. The steps for
calculating a monthly average concentration for reporting
purposes and compliance evaluations follow.

1. Determine the number of samples aralyzed during the month
for a given parameter.

Using the example data provided in Table D-2, the number of
samples analyzed were:

September = 9 Cecember = 12
QOctober = 10 January = 9
November = 9 February = 10

2. Determine the number of resultas that were found to be below
the ML (nondetectable).

Using the example data provided in Table D-2, the number of
results below the ML were:

September = 9 December = 10
October = 4 January = 7
November = 7 February = 6

3. Calculate the monthly average concentrations, substituting
zero for the results below the ML (nondetectable).

Average _Sum of all results
Concentration = Number of samples taken during the month

Using the data shown in Table D-2, the monthly average
concentrations for benzene are calculated as follows:

September _(9) (0) = 0.0 ug/L
9

October + + + = 17 ug/L
10
November (7)(0) + (1)(30)+ (1)(40) = 7.8 ug/L
9
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December (10)(0) + 2(20) = 3.3 ug/L
12
January (7)(0) + 2(30) = 6.7 ug/L
9
February (6} (0) + 2(3C) + (1) (40) +(1)({50) = 15 ug/L
10

Calculating Monthly Average Loadings Using Analytical Data

1. Calculata the monthly average loadings, substituting zero
for the results below the ML (nondetectable). Using the
same six months of data shown in Table 2, the loadings for
benzene are calculated as shown in Table 3. The conversion
factor from concentration in pg/L to loading in lb/day is
0.00834. While loading limits for benzene are uncommon,
these calculations are transferrable to any pollutant.
Monthly average loading is calculated as follows:

Monthly
Average sum of [(each result in ug/L) (flow in
Loading = MGD) {0,00834 (1b)/(gal) (ug)}}

Number of samples taken during the month
Table 3 illustrates the calculation that converts the
pollutant concentration data in ug/L into a loading in

lb/day. Using these converted values, the monthly average
loadings for benzene are calculated as follows:

September (9) (0) = 0 1lb/4d
11

October (4)(Q) + 1,70 + 2.53 + 2.53 + 3.27 + 2.50 + 1,68

10
= 1.42 1lb/d
November {7)(0) + 2.6 + 3.4 = 0.67 1b/ad
9
December + 7 + = 0.28 1lb/d4d
12
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January (7)(0) + 2.5 + 2.5 = 0.56 1lb/d
3.0
February (6)(0Q) + 2.48 + 4,00 + 3,30 + 2.52 = 1.24 1lb/d
10



Table 3
Example Monthly Analytical Data - Loadings

Parameter: Benzene
EPA Method: 1624
ML: 20 ug/L
Date Result N¢. to use in
(pg/L) calculations Flow Quantity
(ug/L) X (MGD) X conversion = (lb/d)
9/1/¢23 < 20 0 I 10.1 0.00834 0
"9/3/93 < 20 ) 10.4 0.00834 0
9/6/93 < 20 0 9.9 0.00834 0]
9/10/93 < 20 0 9.8 0.C0834 (o)
9/13/93 < 20 o 10.1 0.00834 0
9/17/93 < 20 o} 10.2 0.00834 0
9/20/93 < 20 0 10.3 0.00834 0
9/24/93 < 20 0 10.2 0.00834 0
9/27/93 < 20 ] 10.1 0.00834 0
10/1/93 < 20 0 9.7 0.00834 o}
10/5/93 < 20 0 10.4 0.00834 ]
10/8/93 20 20 10.1 0.00834 1.70
10/12/93 30 30 10.1 0.00834 2.5)
10/15/93 30 30 10.2 0.00834 2.5)
10/19/93 40 40 9.8 0.:00834 3227
10/22/93 30 30 10.0 0.00834 2.50
10/23/93 20 20 10.1 0.00834 1.68
10/26/93 < 20 0 10.0 0.00834 0
10/29/93 < 20 0 10.2 0.00834 0
11/1/93 < 20 0] 9.9 0.00834 0
11/4/93 < 20 0 10.0 0.00834 0
11/7/93 < 20 0 10.2 0.00834 0
11/11/93 < 20 0 10.0 0.00834 0
11/14/93 < 20 0 10.4 0.00834 0
11/18/93 < 20 o 10.2 0.00834 (o]
11/21/93 30 30 10.4 0.00834 2.6
11/25/93 40 40 10.2 0.00834 3.4
11/28/93 < 20 o 10.0 0.00834 (o]




Table 3

Example Monthly Analytical Data - Loadings (Continued)

— . ———— ————

Parameter: Benzene
ZFA lMethod: 1624
ML: 20 ug/L
Date Result No. to use in

{sg/L) d calculations Flow Guantity

(ug/L) X (MGD) X conversion = (1b/d)

12/2/93 < 20 0 9.8 0.00834 0
12/5/93 < 20 0 9.8 0.00834 <
12/9/93 < 20 0 9.7 0.00834 g
12/12/93 < 20 0 9.8 0.00834 0
12/15/93 < 20 0 9.8 0.00824 0
12/18/93 < 20 0 10.0 0.00834 O
12/21/93 20 20 10.0 0.00834 1.67
12/22/93 20 20 10.1 0.00814 1.68
12/23/93 < 20 0 10.0 0.00833 0
12/25/93 < 20 0 9.9 0.00834 0
12/28/93 < 20 0 9.8 0.00834 o}
12/31/93 < 20 0 9.7 0.00834 0
1/3/94 < 20 0 9.7 0.00834 0
1/5/94 < 20 0 9.8 0.00834 o
1/9/94 < 20 o} 9.8 0.008134 (o]
1/12/94 < 20 0 9.9 0.00834 0
1/15/94 < 20 0 10.1 0.,608134 Y]
1/19/94 < 20 0 10.0 0.00834 0
1/22/94 < 20 0 9.9 0.008134 0
1/25/94 30 30 10.0 0.00834 2.%
1/28/5%4 30 30 10.0 0.00814 2.9
2/1/4%4 3Q 30 9.9 0.00834 2.48
2/2/94 50 50 9.8 0.00834 ¢.09
2/4/94 40 40 9.9 0.008134 .30
2/7/94 30 30 10.0 0.00834 2.%52
2/10/94 < 20 Q 10.1 0.00834 o
2/14/94 < 20 0 10.2 0.00834 0
2/17/94 < 20 (s) 10.2 0.00834 0
2/20/94 < 20 o 10.0 0.00834 o
2/24/94 < 20 0 10.1 0.008134 4]
2/27/94 < 20 0 9.9 0.00834 0

D-10
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Determining Exceedances

Using the example data provided in Tables 2 and 3 and comparing
these data to the WQBELs in Table 4 below, the following
compliance determinations can be made. Notice that in this

example, both the daily maximum and the monthly average are equal
and are belnw tnhe ML.

Table 4
Water Quality-Based Effluent
Limitations for Benzene

Concentration Loading

_ (8g/L) (1bs/day;
Daily maximum 10 0.83
Monthly average 10 0.83

The number of exceedances reported on the DMR refer to the number
of sample measurements during a monitoring period that exceed the
maximum permit limit requirement for each parameter. When an
NPDES permit contains limits for both the concentration and the
loading for a parameter, it is possible to violate both limits
with one sample measurement. However, this is reported as one
exceedance.

Table 5 summarizes the exceedances to be reported on the DMR
forms on the following pages. Of note is the fact that for this
example, the daily maximum is exceeded whenever a result greater
than the ML occurs. However, if more than one sample is analyzed
on a particular day (i.e. multiple grab samples are collected)
then the daily maximum is calculated as the average of samples
within the 24 hour period. As a result, a concentration found
above the ML would not necessarily result in an exceedance of the
daily maximum limit.

Sample completed DMRs follow this discussion. The daily maxisus
concentrations, calculated monthly averages, and loadings are
presented along with the number of exceedances. As per
instructions in the beginning of this appendix, the lowest
calibration standard and the ML achieved is also noted in the
comments section. Since this is a fictional example, it does not
include attachments explaining the exceedances. In reality, the
permittee should attach a brief explanation to describe the cause
and corrective actions taken, with each violation referenced by
date.

D-11



Table S

Exceedances of Bensene Limits

’W_—ﬁ———

Daily Max. Daily Max.
conc. Loadings
Date Potentially | Potentially
ss0ding Bxceeding Mo. Avg. Mo. Avg.
the Limit the Liait Conec. Loadings
(kg/L) (1b/Q) (kg/L) (1b/Q)
September
9/1/93- 0 0 0 0
9/30/92
Number of Exceedances of Daily Max: O

= e e

October

10/8/93 20 1.70 - -
10/12/93 30 2.53 - -
10/15/93 30 2.53 - -
10/19/93 40 3.27 - -
10/22/93 30 2.50 - -
10/23/93 20 1.68 - -
10/1/93~ - - 17 1.42
10/31/93

6

Number of Exceedances of Daily Max:
I%
November

11/21/93 30 2.6 - -
11/25/93 40 - -
11/1/93~ - - 7.8 0.67
11/30/93
Number of Exceedances of Daily Max: 2
December

112/21/93 20 1.67 - -
12/22/93 20 1.68 - -
12/1/93~- - - 3.3 0.28
12/31/93

ﬂ Number of Exceedances of Daily Max: 2

D-12




Date

Table S

Exceedances of Benzene Limits (Continuead)

Daily Max.
Cono.

Potentially

Bxceoeding
the Linmit

(4g/L)

Daily Max.
Loadings
Potentially
Bxceeding
the Limit
(1b/4)

W

Mo. Avg.

Conec.

1

Mo. Avg.
Loadings
(1b/4)

January

1/25/94 30 . - -
1/28/94 30 2.5 - -
1/1/94- - - 6.7 0.56
1/31/94

Number of Exceedances of Daily Max: 2

February

2/1/94 30 2.48 - -
2/2/94 50 4.09 - -
2/4/94 40 3.30 - -
2/7/94 10 2.52 - -
2/1/94- - - 15 1.24
2/28/94

Number of Exceedances of Daily Max:

4
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COMPLIANCE EVALUATION

The permittee must periodically submit a discharge
monitoring report (DMK) to the permitting authority for its
review to determine whether there are violations of NPDES permit
requirements. BAny violaticn of a NPDES permit is a violation of
the Clean Water Act for which the permittee is liable. EPA uses
a policy of enforcement discretion in deciding on a response to a
violation. Compliance history, type, frequency, and magnitude of
the violation are some of the factors considersd in decidiny what
an appropriate enforcement acticn should ke. Enforcement actions
can be informal (e.g., phone call) or formal (e.g., issue an
Administrative Order). EPA’s Enforcement Management System
{1989) and Gujdance for Preparation of Quarterly and Semji-Annual
Noncompliance Reports provides recommendations for evaluating
noncompliance and determining appropriate enforcement responses.

enzene ample

The recommendations in the "National Guidance for
Permitting, Monitoring, and Enforcement of Water Quality-based
Effluent Limitations Set Below Analytical Detection" were applied
to evaluate compliance in the benzene example. Non-detect values
were reported as 0 on the DMR, and 0 represented those values in
the calculation of monthly averages. The ML is identified and
the number of non-detect values for that month are identified {(n
the comment section of the DMR. Based on all the information
included in this Appendix, example appropriate enforcement
responses are discussed below. These are meant to be
illustrative, not prescriptive. The permitting authority has
discretion in determining an appropriate response.

Saptembar

Compliance status: Facility is in compliance with daily maximum
and monthly average limits.

Violatjong: none

Enforcement response: none
obe
Compliance statug: Facility is non-compliant.

Violations: 6 exceedances of daily maximum limit; monthly
average limit exceeded.

Enforcement response: exceeds the violation review action
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criteria (VRAC) outlined in the EMS which requires these
violations to be reviewed by a professional. Due to dramatic
difference between Sept. and Oct., the permitting authority
called the facility to inform them of the violation and sege if
there is an explanation. No explanation was provided so a letter
was sent (under section 308 of the Clean Water) requiring the
facility to provide additional monitoring data or other
information (any change in process) to determine the increase in
the discharge of benzene.

Any limit violation suspected by the permitting authority to have
the potential to cause a water quality or health problem exceeds

can be considered significant noncompliance (SNC) and reported on
the quarterly noncompliance report (QNCR).

Novemher
Compliance status: Facility is non-compliant,
Violations: 2 exceedances of daily maximum limit

Enforcement response: no additional action taken this month
Dacembser

Compliance status: Facility is non-compliant.

Vio ons: 2 exceedances of daily maximum limit

Enforcement response: no additional action taken this month

January

Compliance statug: Facility is non-compliant.

Vioclations: 2 exceedances of daily maximum limit

Enforcement response: DMR data and additional data collected by
308 letter indicate a chronic problem with this facility meeting

its limits for benzene. Notice of violation sent to the
facility.

February
Compliance statug: Facility is non-complaint.
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Vio ons: 4 exceedances of daily maximum limit; monthly
average limit exceeded.

Enforcement response: 4 or mecre violations of daily maximum
exceed the VRAC so the violations are professionally reviewed.
Also, this is the second month within 6 months that the monthly
average was exceeded so a professional review of those violations
is required.

The monthly average violations were evaluated to see if they
should be reported on the QNCR. They should be reported on the
QNCR if the monthly average limit violation is greater than or
equal to the product of the technical review criteria (TRC) times
the effluent limit, and occurs 2 months within a 6 month period.
Benzene is an organic pollutant and is therefore classified as a
Group II pollutant with a TRC = 1.2.

First month of violation was October: 17
17

2 (1.2 x 10)
> 12

Second month of violation was February: 15 > 12

This facility is in significant non-compliance (SNC) because
benzene discharged from this facility exceeded the product of TRC
times the monthly average limit 2 months in a 6 month period.
There are also chronic exceedances of the daily maximum limit.

This facility is listed on the QNCR and an Administrative Order
is issued.
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APPENDIX E

RECOMMENDED PERMIT WRITER PROCEDURES FCR CALCULATING WATER
QUALITY-BASED EFFLUENT LIMITS AT INTERNAL WASTESTREAMS



RECOMMENDED PERMIT WRITER PROCEDURES FOR CALCULATING WATER
QUALITY-BASED EFFLUENT LIMITS AT INTERNAL WASTESTREAMS

With the continuing imposition of WQBELs in permits, many
facilities are noting the rfeasibility in combining discharges into
one outfall prior to discharge. Ore advantage of this practice is
that combining wastestreams minimizes costs associated with sample
collection and analyses at multiple outfalls. Combined
vastestreams may also provide grsater dilution for specific
pollutants, thus, the WQBELs are more easily met. However, in some
cagses, dilution of a given wastestream with other wastewaters may
result in matrix interferences and/or concentrations of pollutants
below dztectable levels. Whers a wastescream is diluted by other
wastewaters, EPA recommends that the permit writer censider
establishing a WQBEL for the individual wastestream. The following
approach sets forth saveral steps for the calculation of a WQBEL at
an internal outfall.

STEP 1: Locate an accessible sampling point of the concentrated
wastestream, C. If not immediately accessible, the
permit writer may require the construction of an
accessible monitoring point pursuant to 40 CFR 122.45(h).

STEP 2: Determine the long term average flow at the internal
sampling point (Q.)

STEP 3: Determine the long term average flow of all dilution
wastestreams (Sum of Q,)

STEP 4: Assuming that the dilution wastestream is contributing no
tangible amount of the pollutant, calculate the
concentration at the internal sampling point (C,) which
must be met in accordance with the following formula:

Ce- wQEEh L QI
Q

An example of this calculation is provided on the following page.



RECOMMENDED PERMIT WRITER PROCEDURES FOR CALCULATING WATER
QUALITY-BASED EFFLUENT LIMITS AT INTERNAL WASTESTREAMS

Continued
Dilution Concentrated
Wastaestreams Wastegstrean
Q = 0.1 MGD
Qq = 2 MGD
Qg = 8 MGD
Point Where Interr:
‘ WQBEL, C., Appliaes
@) g
///Rccolvinq
Water
7
Point
Where
WQBEL
Applies = <
9
Combinad Outfall to Q=(2 +8 + 0.1) = 10.1
Receiving wWater
C,~ HOBEL * O
Q
ce- [
0.1 MGD

C= 0.02 mg/l



