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July 21, 2003

MEMORANDUM

SUBJECT:  Guidance for 2004 Assessment, Listing and Reporting Requirements Pursuant to
Sections 303(d) and 305(b) of the Clean Water Act; TMDL-01-03

FROM: Diane Regas, Director /¢/

Office of Wetlands, Oceans, and Watersheds
TO: Water Divison Directors

Regions1- 10

This memorandum transmits EPA’ s guidance for preparing the 2004 Integrated Report. The
Integrated Report isintended to satisfy the listing requirements of Section 303(d) and the reporting
requirements of Sections 305(b) and 314 of the Clean Water Act (CWA). This guidance replaces and
supercedes the following documents:

. Guidance for 1994 Section 303(d) Lists - Geoffrey H. Grubbs, November 26, 1993;

. Nationd Clarifying Guidance for 1998 State and Territory Section 303(d) Listing Decisons -
Robert H. Wayland 111, August 27, 1997;

. EPA Review of 2000 Section 303(d) Lists - Robert H. Wayland 111, April 28, 2000;

. 2002 Integrated Water Quality Monitoring and Assessment Report Guidance - Robert H.
Wayland 111 - November 19, 2001; and

. Clarification of the Use of Biologica Data and Information in the 2002 Integrated Water
Quality Monitoring and Assessment Report Guidance.

This guidance is intended to be used by States and Interstate Commissions (that prepare
305(b) reports) in the preparation of their 2004 Integrated Report. Building on the 2002 guidance, the
2004 guidance stresses the use of the same five reporting categories and emphasizes the need for
scheduling monitoring activities to ensure that future reports build on increasingly robust data and
information and continuing documentation of improved water qudity. In addition, the 2004 guidance
emphasi zes the need for each State to develop atechnically sound assessment methodology —a
thorough documentation and discussion of the links between a State' s water qudity standards (WQS)
and the rationale on which their assessment determinations are based.  EPA bdlieves that a transparent
methodology, driving scientificaly-based assessment decisons, fits within the Agency’sgod of an
information-based drategy to environmenta protection.

The 2004 guidance directly addresses issues identified by the States and EPA during the 2002

Note: TMDLO0103 represents a new nomenclature for AWPD guidance; TMDL represents the program, 01 represents thefirst in
the series of AWPD guidance documentsin a particular year, and 03 represents the year.
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listing and reporting cycles. There were many questions during the 2002 cycle on the use of dataand
sample sze requirements. EPA has refined, in the 2004 guidance, what should be acceptable use of
minimum data requirements and sample s ze requirements in making assessment determinations. EPA
believes that this guidance will hep EPA and the States employ scientificaly and Satiticaly vdid
gpproaches in usng data and information to perform assessment determinations (place waters in one of
the five categories).

The 2004 guidance dso addresses the use of probability-based sampling designs in the context
of the State€' s monitoring program. It provides further detail on integrating probability-based monitoring
with the more targeted monitoring needed to make decisions on proper categorization of particular
waters. EPA’sgod continues to be the support of the development of State monitoring programs that
ba ance the ability to conduct broad scale analyses of water qudity conditions with the monitoring

to make scientifically and satistically sound assessment determinations for specific waters.
EPA aso wants to encourage States to support the development of volunteer monitoring programs
through training and technica assstance.

The 2004 guidance aso emphasi zes the importance of the development and consstent
gpplication by the States of a*“geo-referencing” scheme, such as Nationd Hydrography Dataset
(NHD) or another compatible format. The use of a consistent segmentation or addressing scheme
dlows States to report the current water quality of each defined segment, document changesin that
segment since the last reporting cycle, eva uate the effectiveness of management actionsto attain and
maintain water quality in the segment, and to obtain ingghts into important ecosystem processes
occurring in the segment.

The 2004 guidance aso provides information on how the rotating basin gpproach fitsinto the
development of the Integrated Report. EPA believes that State methodol ogies that account for the data
collection and analys's process under a rotating basin gpproach can fit with the regulatory requirements
to congider dl exigting and readily available data and information in developing Section 303(d) ligts.
EPA continues to support the use of the rotating basin approach.

Finaly, the 2004 Integrated Report guidance describes timelines for EPA review and approva
actions. EPA bdievesthat the 2004 Integrated Report guidance provides a framework for States and
EPA to provide a clear, increasingly comprehensive description of the Nation’ s aquatic resources,
assess the effectiveness of regulatory and voluntary efforts to attain and maintain WQSs and provide dl
stakeholders with the ability to understand how and why waters were placed in any category.

EPA recognizes that many States substantialy revamped their listing process in 2002 by
developing improved methodol ogies and moving toward adoption of the Integrated Report. States may
choose to update the 2002 Integrated Report, or Section 303(d) list and 305(b) report using data and
information that have become available subsequent to the approva of the 2002 Integrated Report or
Section 303(d) and 305(b) report. In these cases, EPA’ s review will focus on changes to the 2002 list
resulting from new data and information.

EPA and the States should consider the most efficient and effective ways of approving or
establishing Section 303(d) lists and updating Section 305(b) reports or Integrated Reports to meet the
April 1, 2004, deadline. EPA Regions and States, and where appropriate Interstate Commissions,
should hold early discussions regarding how drafts and actual submissions will be reviewed and how
issues can be identified and resolved as early as possible.

Regions should work closdy with States in the coming months to assure the timely completion
and submittal of the 2004 report. To that end, the Regions should consder obtaining report submission
schedule commitments from the States through Memorandum of Agreements (MOA), annud
workplans, Performance Partnership Agreements (PPA) or other appropriate vehicles. A State's



failure to adhere to these negotiated schedules may result in the establishment of the list of weters
requiring TMDLs (Category 5) by EPA.

This guidance addresses the following objectives for States and Interstate Commissons (that
prepare 305(b) reports):
l. A more consstent assignment of georeferenced “addresses’ to each of the State’s
water segments,

1. A full and uniform adoption of the five-part integrated list format for reporting the status
of the State’ swaters,

[1l. A thorough documentation and discussion of the linkage between the State’ s WQSs
and the scientific and technical rationae for how the State consdered data and
information in placing waters into the gppropriate categories.

V. Improved coordination of listing among States with shared waters.

Findly, AWPD will work with Regions and States to assure timely submission and action on
2004 Integrated Reports. If you have any questions, please contact Mike Haire (202-566-1224).
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TMDL-01-03

INTRODUCTION

The Clean Water Act (CWA) contains severd sections requiring reporting on the qudlity of the
Nation'swaters. Section 305(b) requires a comprehensive biennial report and Section 303(d)
requires, from timeto time, alist of waters for which effluent limitations are not sufficient to meet weter
quality standards (WQS). Inits regulations implementing Section 303(d), EPA has defined “time to
time’ to mean on April 1 of every even-numbered year. EPA isrecommending that for the 2004
submission, States and Interstate Commissions (that prepare 305(b) reports) provide a single water
quality monitoring and assessment report (the Integrated Report) that combines the comprehensive
Section 305(b) report on water qudity and the Section 303(d) list of waters for which TMDLs are
required, while aso satisfying the requirements of Section 314.

Use of the five-part Integrated Report format provides the public and other interested
stakeholders a comprehensive summary of the water quality status of al of the State’ swaters. This
integrated gpproach alows water quality managers to demondtrate progress of the State' s efforts to
identify water qudity problems, develop and implement restoration actions, and to ultimately achieve
WQSsin dl of the State' s waters. Using the results of the Integrated Report, and cons stent with 40
Code of Federal Regulation (CFR) 130.8(a), States can develop water quality management (WQM)
plan eements to help direct subsequent control activities. States may aso use the results of the
Integrated Report to describe ground water quality and to guide development of ground water plans
and programs. Water quaity problemsidentified in the Integrated Report should be emphasized and
reflected in the State's WQM plan and annua work program under Sections 106, 205(j), and 319 of
the CWA.

The key components of the Integrated Report are as follows: geographic referencing of al
water resources; categorization of waters according to WQS attainment status; identification,
prioritization and scheduling of waters needing Total Maximum Daily Loads (TMDL); identification of
waters where information is not sufficient to determine awater’ s satus; and a schedule of monitoring
for the next reporting cycle.

Placement of dl of a State' s watersinto one of the five categoriesis the most significant festure
of the Integrated Report. The categories represent varying levels of WQS attainment, ranging from
Category 1, where dl of awater’s designated uses are met, to Category 5, where a pollutant impairs a
water and a TMDL isrequired. These category determinations should be based on consideration of all
exigting and readily available data and information congstent with the State’ s assessment methodol ogy
and thisguidance. For the remainder of this document, the term “methodology” refersto a State's
asessment methodology. Each water segment should be placed in one of the assessment categories
and monitoring scheduled by year for dl categories.

States must submit their 2004 Integrated Report to EPA by April 1, 2004. While EPA
encourages the use of the Integrated Report format, States may choose to submit separate Section
303(d) lists and Section 305(b) reports by April 1, 2004. Submissions may be in either eectronic or
hardcopy format. The submissions should include revised data and information, a description of the
data and information andyses performed, and certification that previoudy submitted data and
information remain accurate. EPA recommends e ectronic submission. EPA does not intend to seek
regulatory changes to waive or delay the April 1, 2004, submission requirement.

July 21, 2003
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TMDL-01-03

When States submit their 2004 Integrated Report, EPA encourages them to characterize the
quaity and relevance of the scientific and technical data and information they use to develop ther
reports. The State’s 2004 Integrated Report should be supported by an assessment methodol ogy
based on sound science and technical procedures that are clear, complete and well documented.

This guidance updates previous guidance and, to the extent it is different, supercedes previous
guidance. The gatutory provisonsin Sections 303(d) and 305(b) and EPA regulations described in
this document contain legaly binding requirements. This document does not subgtitute for those
datutory provisons or regulaions, nor isit aregulation itsalf. Thus, it does not impose legdly binding
requirements on EPA, States, or territories and may not apply to a particular Situation based upon the
circumstances. EPA, State, and territorial decision makers have the discretion to adopt approaches on
a case-by-case basis that differ from this guidance where gppropriate. EPA may revise thisguidancein
the future, as appropriate.

l. How SHOULD WATERSBE SEGMENTED IN THE INTEGRATED REPORT?

The Integrated Report provides for a comprehensive description of the satus of al waters
within aState. Fundamentd to this accounting is ssgmentation and geo-referencing of al water
resources including rivers, streams, lakes, wetlands, estuaries, and coastal waters. For instance, EPA
utilizes the National Hydrography Dataset (NHD), where segments may comprise part of an NHD
reach, an individua NHD reach, or a collection of NHD reaches or parts of reaches. States generdly
partition waters to represent homogeneity in physicd, biologica or chemicd conditions. Initidly, this
segmentation reflectsan a priori knowledge of factors such as flow, channel morphology, subsirete,
riparian condition, adjoining land uses, confluence with other water bodies, and potential sources of
pollutant loadings (both point and nonpoint). While there can be no single default dimension for a
water body sze, States should generaly consider severd factors in defining the size of a segment.
These factors may include the following:

. The water quaity uses assgned to the segment or water body.

. The expected natura variability of the criteria associated with the assgned uses.

. The type of water (e.g., asmdl stream, awideriver, atidd and dtratified estuary, and coastal
shordine).

. Time of travel of aparcd of water in the water body or segment or the magnitude of any tidd
excursons.

. Amount and type of data and information necessary to provide a reasonably accurate

characterization of attainment of these criteriain the segment or water bodly.

. Any expected changes in significant influences in the watershed (land use, point or nonpoint
sources of pollutants).

. Any site-gpecific concerns such as patchy or unique habitat distribution patterns or  biological
population digtributions.

For the 2004 Integrated Report submission, a State should assign a discrete “address’ or geo-
location to each segment. States should document the process used for defining water segments in their

July 21, 2003



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

TMDL-01-03

methodologies. Segments generdly should be divided such that different WQSs for the same beneficid
use and pollutant do nat gpply within individua segments. The individud sze of a segment will vary
based upon methodologies. Segments should, however, be larger than a sampling station but small
enough to represent a homogenous standard attainment.

M. WHAT ARE THE COMPONENTS OF AN INTEGRATED REPORT?

This guidance siresses the use of the five assessment categories introduced in the 2002
guidance. In broad terms, the five assessment categories are as follows:

Category 1. All desgnated uses are met;

Category 2. Some of the designated uses are met but there is insufficient data to determine if
remaining designated uses are met;

Category 3. Insufficient data to determine whether any designated uses are met;

Category 4:  Water isimpaired or threatened but a TMDL is not needed (see Section Il E of
this document);

Category 5:  Water isimpaired or threatened and a TMDL is needed.

All waters should be placed in one of the five assessment categories and the categories are designed so
that no water is placed in more than one category. It isimportant to note that the State does not need
to physicaly collect monitoring datain each water in order to assign it to an assessment category.

To properly use the five assessment categories and to satisfy Sections 303(d)(1)(A) and (B), 305(b)
and 314 of the CWA, the Integrated Report should include the following components:

. A categorization of al watersin the State based on readily available data and information.
. A description of the methodology used to place waters in Categories 1 though 5.

. WQSs attainment status.

. A schedule for establishment of TMDLSs.

. Monitoring schedules for waters and a statement identifying any significant changes to the

State' swater quality monitoring and assessment program (i.e., change in segmentation,
adoption of arotating basin approach, etc.) since the previous listing cycle.

. A description of the public participation process, summary of the comments received, the
responses to the comments, and documentation that the State conferred with neighboring States
concerning assessment determinations of interjurisdictiona (shared) waters.

. Information to fulfill the requirements of CWA Section 305(b)(1)(C) through (E).

A. May a State use subcategories or additional categoriesin itsIntegrated Report?
Yes, in order to refine their classifications, States may choose to establish new or additiona

subcategories. For example, a State may decide to report waters in subcategories for Category 3in

order to distinguish between those waters where no data and/or information exist from those waters
where some data and/or information exist, but the data are insufficient to determine that any

July 21, 2003
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designated uses are met. Another example could be when a State chooses to subcategorize Category
3 waters according to high, medium, and low priority for follow-up monitoring based on information
from probability-based monitoring, landscape or water qudity models, or limited site-specific
monitoring.

Smilarly, a State may choose to report their Category 5 waters in subcategories to differentiate
the causes and sources of impairment and the status of TMDL development (or other activities intended
to improve water quality) for waters where more than one pollutant is causing one or more use
impairments. For example, if awater islisted for pollutant A and B, and the TMDL has been
completed for pollutant A, Category 5 might be subdivided to demonstrate this progress.

Another example might be when a pollutant is being addressed by other pollution control
requirements and a TMDL is not necessary. Category 5A might include water-pollutant combinations
gtill to be addressed by a TMDL, while Category 5B might include water-pollutant combinations where
aTMDL has been completed and approved. However, it isimportant to note that a water-pollutant
combination cannot be moved from Category 5 to Category 4A until TMDLsfor dl pollutants are
completed for agiven water.

As another example, a State may choose to report watersimpaired by the atmospheric
deposition of a pollutant in a separate subcategory of Category 5.

Finaly, a State may choose to distinguish between waters that are attaining some designated
uses but not others and waters that are not attaining any designated uses. A State may also use
subcategories to reflect the schedule for establishing TMDLs or for conducting supplementa
monitoring.

B. Which watersbelong in Category 1?

Waters belong in Category 1 if they are ataining al designated uses and no use is threatened.
Segments should be listed in this category if there are data and information that are consistent with the
State's methodology and this guidance, and support a determination that al WQSs are attained and no
designated use is threatened.

C. Which watersbelong in Category 2?

Waters should be placed in Category 2 if there are data and information that meet the
requirements of the State's assessment and listing methodology that support a determination that some,
but not al, designated uses are attained and none are threatened.  Attainment status of the remaining
designated uses is unknown because data are insufficient to categorize a water consstent with the
State s lising methodol ogy.

D. Which waters belong in Category 3?

Waters belong in Category 3 if there are insufficient or no data and informetion to determine,
congstent with the State’ s listing methodology, if any designated use is attained. To assessthe
attainment status of these waters, States should schedule monitoring on a priority basisto obtain data
and should aso make efforts obtain information necessary to move these waters into Categories 1, 2, 4,
and 5.

July 21, 2003
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When States choose to support their assessments with the collection of supplemental data,
Category 3 provides States with the flexibility to monitor these watersin a manner consistent with their
overal monitoring strategy and schedule.

Category 3 responds to one of the recommendations in the 2001 National Research Council’s
(NRC) report, Assessing the TMDL Approach to Water Quality Management (2001) that EPA and
States identify waters where information is not sufficient to determine awater’ s status, and thus identify
waters where additiona data and information is necessary prior to making an assessment determination.

E. Which watersbelong in Category 4?

Waters belong in Category 4 if one or more designated uses are impaired or threastened but
establishment of aTMDL is not required. States may place an impaired or threatened water that does
not require a TMDL in one of the following three subcategories. a TMDL has been completed for the
water-pollutant combination (Category 4A), other required control measures are expected to result in
the attainment of WQSsin a reasonable period of time (Category 4B); and the impairment or threat is
not caused by a pollutant (Category 4C).

1. Which waters belong in Category 4A?

Waters should only be placed in Category 4A when al TMDLs needed to result in
attainment of all applicable WQSs have been approved or established by EPA. Oncethe
TMDL s have been approved or established, the State should implement the TMDL as soon as
practicable. Additionally, EPA encourages States to provide monitoring schedules for these
waters to ensure that sufficient data are obtained to document progress of the implementation
actions toward the attainment of WQSs, and that progress is reasonably consistent with the
projected time of attainment included in the TMDL.

2. Which waters belong in Category 4B?

Current regulations do not require TMDLsfor al waters. Some waters may be
excluded from Category 5, and placed into Category 4B. In order to meet the requirements to
place these waters into Category 4B, the State must demonstrate that “ other pollution control
requirements (e.g., best management practices) required by loca, State or Federa authority”
(see 40 CFR 130.7(b)(2)(iii)) are expected to address al water-pollutant combinations and
attain all WQSsin areasonable period of time. EPA expects that States will provide adequate
documentation that the required! control mechanisms will address al major pollutant sources

1 Although TMDLs play an important informationd role in the CWA’s regulatory scheme, they
are not regulations, and they do not impose legd obligations or prohibitions on polluters. Rether,
TMDLs identify the reductionsin the overdl loading of a pollutant in a designated segment of
ubstandard water that are necessary to bring that segment into compliance with awater qudity
standard, thereby alowing *‘the states to proceed from the identification of waters requiring additiona
planning to the required plans.” Pet. App. 9a, 68a-69a. ‘ TMDLSs serve asalink in an implementation
chain that includes federdly-regulated point source controls, state or locd plans for point and non-point
source pollution reduction, and assessment of the impact of such measures on water qudity.’ 1d. at 9a.
When aTMDL identifies necessary reductionsin pollutant loading from point sources, such reductions
are achieved through regtrictions set out in the NPDES permit or state permit for each point source. 33

July 21, 2003
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and establish aclear link between the control mechanisms and WQSs.

3. What are EPA'’s expectations for including waters impaired by point sourcesin
Category 4B?

A decisonto list awater in Category 4B using 8130.7 (b)(1)(i) must be supported by
the issuance of technol ogy-based effluent limitations required by Sections 301(b), 306, 307 or
other sections of the CWA. A decisonto ligt in Category 4B using §130.7 (b)(1)(ii) must be
supported by the issuance of more stringent effluent limitations required by ether Federd, State
or locd authority. EPA expects that the State will provide arationae for why they believe that
these effluent limits will achieve WQSs within a reasonable period of time.

4, What are EPA’s expectations for including waters impaired by nonpoint sources
in Category 4B?

Pacement of waters in Category 4B based on §130.7 (b)(iii) must be supported by the
existence of “other pollution control requirements (e.g., best management practices) required by
local, State, or federd authority” that are stringent enough to implement WQSs. EPA expects
that the State will demondirate that these control requirements will achieve WQSs within a
reasonable period of time. States should provide the following information to support including
awater in Category 4B:

. identification of the controls to be relied upon (for example, best management practices,
ar emisson controls, sediment dredging, etc.);
. authority (locd, sate, federa) under which the controls are required and will be

implemented with respect to the sources contributing to the water quaity impairment
(for example, self-executing State or local regulations, permits, or contracts that require
implementation of the necessary controls);

. document how the control measures are generdly applicable to the impairment in
guestion and can reasonably be expected to reduce pollutant loadings and ultimately
atain WQSs when fully implemented. Generdly, sufficient documentation will;

* describe the rationde for why these control mechanisms will achieve WQSs
within areasonable period of time,

* list the suite of controls proposed for implementation and a range of the
controls effectiveness (e.g., cover crops will reduce current sediment loadings
by 50-60%),

U.S.C. 1311(a), 1362(12) and (14); 40 C.F.R. 122.44(d)(1)(vii)(B). But when aTMDL identifies
necessary reductions in pollutant loadings from nonpoint sources, such reductions maybe implemented
only under state law, because the CWA does not have a permit program for, or otherwise regulate
pollutant loadings from, nonpoint sources. See NRDC v. EPA, 915 F.2d 1314, 1316 (9" Cir. 1990).
EPA has no authority to enforce TMDL pollutant-loading reductions against nonpoint sources or to
require a State to do so. EPA may, however, disburse funds to the States to assist their implementation
of nonpoint source management programs, including the development of best management practices to
control non-point source pollution. See 33 U.S.C. 1329(h); NRDC, 915 F.2d at 1318.” (Guido A.
Pronsolino, et. al., vs. EPA, 9" Circuit Court of Appedls, On Petition for aWrit of Certiorari, No.
02-1186, in the Supreme Court of the United States. (2003))
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* estimate the number of acresthat will be trested by the generd class of controls
to achieve the target load (e.g., approximately 60 acres will receive cover
crops, approximately 30 acreswill be subject to no-till practice, and 25 acres
will be planted with riparian buffers),

* document that the water quality should be achieved as soon as practicable once
full implementation occurs, or for controls required as part of an iterative or
adaptive management program, provide reasonable assurance that phased
implementation will continue until WQSs are achieved, and

* document the basis by which implementation of these measuresiis required
(e.0., permits, salf executing regulations, contracts, and agreements),

* provide information about the certainty of funding availability. For blended
waters (waters with both point and nonpoint source pollutant loads), EPA
would expect that States would provide adequate documentation that both sets
of proposed controls will achieve WQS in a reasonable time frame.

Watershed plans may be used to support including awater in Category 4B if the
information listed above in included in the plan for that water.

EPA aso believes that management measures implemented by Federal agencies
designated as management agencies, that meet one of the above criteria, might aso obviate the
need for establishing TMDLS.

5. What is a reasonable time for achieving WQSs?

EPA expects that watersimpaired by a pollutant but not listed under Section 303(d)
based on reliance on existing control requirements are expected to attain WQSswithin a
reasonable period of time. EPA expects that the State will consider those factors unique to the
specific water and provide an estimate of the time of WQS attainment. Factors that may
influence the length of this time frame may depend on the initid severity of the impairment, the
cause of the impairment (e.g., point source discharges, in place sediment fluxes, amospheric
deposition, nonpoint source runoff), riparian condition, channe condition, the nature and
behavior of the specific pollutant (e.g., conservative, reactive), the size and complexity of the
water body (asmplefirg-order stream, alarge thermally-drtified lake, a densty-dratified
edtuary, and tidaly-influenced coastd water), the nature of the control action, cost, public
interest, etc.

For point sources, a mechanism to estimate the time frame of WQS attainment could be
a schedule established under the Nationd Pollutant Discharge Elimination System (NPDES)
program demongtrating that the program requirements will be sufficient to bring about
atainment of WQSsin areasonable time. For asimple discharge (single pollutant being
discharged from a single source into a free flowing river), the time frame to achieve WQSs may
be by the next liging cycdle or the life of the permit, whichever is greater, unless a shorter time
frameis required by a compliance schedule.

For nonpoint sources, the time frame for achieving the WQS may be difficult to
accurady predict; however, States have some flexibility in gauging whether the atainment will
occur quickly enough to judtify including aweter in Category 4B. EPA suggests that the State
provide areasonable caculation that demongrates that pollutant reductions (resulting from the
implementation of the “other controls”) will lead to attainment of WQS. The degree of certainty
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may depend on how many sources must be controlled and the degree of specificity of control
that exists with respect to each source.

6. Which waters belong in Category 4C?

Waters should be listed in this subcategory when an impairment is not caused by a
pollutant. States should schedule these segments for monitoring to confirm that there continues
to be no pollutant-caused impairment and to support water quality management actions
necessary to address the cause(s) of the impairment.

Pollution, as defined by the CWA, is*the man-made or man-induced ateration of the
chemicd, physicd, biologicd, and radiologica integrity of water” (Section 502(19)). In some
cases, the pollution is caused by the presence of a pollutant and a TMDL isrequired. In other
cases, pollution does not result from a pollutant and a TMDL is not required. Elevated
temperature that results from man-made thermal discharges does require atemperature TMDL
based on the protection or propagation of abalanced indigenous population of shdlfish, fish,
and wildife

The following are two examples of pollution caused by pollutants. The discharge of
copper from an NPDES regulated facility is the introduction of a pollutant into awater. To the
extent that this pollutant aters the chemica or biologicd integrity of the water, itisadso an
example of pollution. (Copper isnot likely to cause an dteration to the water’ s physical
integrity). Similarly, actions that modify the landscape and may result in the introduction of
sediment into awater condtitute pollution when sediment (which is a pollutant) resultsin an
dteration of the chemicd, physicd, biologica or radiologica integrity of the water. TMDLS
would have to be established for each of these waters.

EPA does not believe that flow, or lack of flow, is a pollutant as defined by CWA
Section 502(6). Low flow can be a man-induced condition of awater (i.e., areduced volume
of water) which fits the definition of pollution. Lack of flow sometimes leads to the increase of
the concentration of a pollutant (e.g., sediment) in awater. In the Stuation where a pollutant is
present a TMDL, which may congder variationsin flow, isrequired for that pollutant.

F. Which watersbelong in Category 5?

This category condtitutes the Section 303(d) list that EPA will approve or disgpprove under the
CWA. Waters should be placed in Category 5 when it is determined, in accordance with the State's
assessment and listing methodol ogy, that a pollutant has caused, is suspected of causing, or is projected
to cause an impairment or threat. If that impairment or threet is due to a pollutant, the water should be
placed in Category 5 and the pollutant causing the impairment identified.

A water is consdered impaired when one or more designated uses are not attained. Where
more than one pollutant is causing the impairment, the water should remain in Category 5 until all
pollutants are addressed in a completed/ EPA-approved TMDL or by one of the ddisting factors
mentioned in the answer to question 2.a. below in this section.

1 Is Category 5 of the Integrated Report for 2004 a new Section 303(d) list, and
must the Sate account for all waters previoudly listed as needing a TMDL in the
2002 list?
July 21, 2003
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The Section 303(d) list once approved (or, if necessary, established by EPA following
disapprovd of aState slist) isanew list that replacesthe previouslist. The time frame for
establishing TMDLs for individua water/ pollutant combination should be 8 to 13 years from
the date of the origina water/pollutant combination listing. For example, a water/pollutant
combination originally included on the 1998 Section 303(d) list, and still identified on the 2004
submission as requiring a TMDL, should be addressed by 2011.

The fact that awater was previoudy included in Category 5 is not, by itsdlf, positive
evidence that it must remain in Category 5 until aTMDL is established. Waters should
generdly remainin Category 5 until aTMDL is established unless there is reason to believe that
conditions that led to the initid listing have changed (WQSs are attained, actions justifying
incluson in Category 4, eic.), or that the basisfor theinitid listing wasin error. In any of these
circumstances where awater’ s satus might change, dl existing and readily available data and
information should be considered, and the most current methodology applied to determine the
water’s most appropriate placement into one of the five categories.

EPA may request, as discussed below, that the State demonstrate “good cause” for not
including previoudy listed segments in Category 5 (40 CFR 130.7(b)(6)(iv)). EPA may
request this demondtration if the State does not develop a credible methodology (consistent
with the State' s WQSs, relevant sections of CALM, and this guidance), or does not apply the
methodology consstently, especidly where the “delisting” of an impaired water on a previous
list is not supported by the application of the State’' s methodol ogy.

2. What do States need to consider regarding “ Good Cause” delisting?

a. What may constitute good cause for not including waters that were
previously included in the current Category 5 (the Section 303(d) List)?

If EPA requests “good cause” for not including on the 2004 submission waters
that had previoudy been identified asimpaired, the State must provide the reasons why
the water has not been placed in Category 5. Consistent with 40 CFR 130.7(b) “good
causg’ for not including watersin Category 5 may be based on:

. The assessment and interpretation of more recent or more accurate data
demongtrate that the aogl icable WQS(s) is being met.
. The results of more sophidticated water quaity modeling demongtrate thet the

gpplicable WQS(s) is being met.

. Demondration thet flawsin the origind analysis of data and information led to
the water being incorrectly listed.

. The development of a new listing methodology, consstent with State WQSs
and federd ligting requirements, and a reassessment of the data thet led to the
prior listing, concluding that WQSs are now attained.

. A demongtration pursuant to 40 CFR 130.7(b)(1)(ii) that there are effluent
limitations required by State or local authorities that are more stringent than
technology-based effluent limitations, required by the CWA, and that these

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

July 21, 2003




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

TMDL-01-03

more gringent effluent limitations will result in the atainment of WQSsfor the
pollutant causing the impairmen.

. A demonstration pursuant to 40 CFR 130.7(b)(2)(iii) that there are other
pollution control requirements required by State, local, or federd authority that
will result in atainment of WQSs for a specific pollutant(s) within a reasonable
time (see Section |1 E of this document).

. Documentation that the State included on a previous Section 303(d) list an
impaired water that was not required to be listed by EPA regulations, eg.,
waters where there is no pollutant associated with the impairment.

. Approva or establishment by EPA of, aTMDL since the last Section 303(d)
lig.

. A State ingppropriately listed a segment that iswithin Indian country, as defined
in 18 U.S.C. Section 1151.

EPA has the authority to disapprove asubmission if EPA identifies existing and
reedily available information, available at the time the State submitted the list that shows
asegment should be included in Category 5 or the Section 303(d) ligt. In that Stuation,
EPA will partidly disgpprove the State s list and identify additiond waters that should
be included in Category 5.

The States must gpply the same methodology (including weight of evidence and
minimum sample and data quality requirements) to delist waters as they goply to list
waters.

b. Can previoudly listed segments (without new data or information) be
delisted solely because they have not yet been assessed with a new
methodol ogy?

EPA does not believe it would be appropriate to delist previoudy listed
segments (without new data or information) sol ely because they have not yet been
assessed with anew methodology. The State must provide, at the request of the
Regiond Adminigtrator, good cause for not including a previoudy listed segment on its
new 2004 Section 303(d) list. There are some situations where a previoudy listed
segment may be delisted without relying on data and information collected after the dete
of the previousligt. For exampleg, if the State eval uates the pre-exigting data and
information using a methodology that EPA has determined to be technically reasonable,
and the results of that evauation provide a*“good cause” basis for not including the
segment on the 2004 list, the segment would no longer need to be included in Category
5. However, the ddligting should only occur if it is determined by EPA that the new
methodology istechnically sound, consistent with the State' s WQSs, and is deemed
datigticaly reasonable.

Should Category 5 include threatened waters?
Y es, States should include threatened waters in Category 5. Threatened waters are
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watersthat are currently attaining WQSs, but which are expected to exceed WQSs by the next
listing cycle (every two years). Waters should be listed if the andlysis demongtrates a declining
trend in a specific water qudity criterion (WQC), and the projected trend will result in afalure
to meet a criterion by the date of the next list (i.e., 2006 for purposes of the 2004 assessment
cycle). The State assessment and listing methodology should describe how the State identifies
threatened waters.

4, Should Category 5 include an impaired water if the specific pollutant causing the
impairment has not been identified?

States are required to identify the pollutant causing the impairment or threet for each
water/pollutant combination in Category 5 (40 CFR 130.7(d)). States should include impaired
and threatened waters in Category 5 when awater is shown to be impaired or threatened in
relation to biological assessments used to evauate aquatic life uses or narrative or numeric
criteria adopted to protect those uses even if the specific pollutant is not known. These waters
should be listed unless the State can demonstrate that non-pollutant stressors cause the
impairment, or that no pollutant(s) causes or contribute to the impairment. Prior to establishing
aTMDL for such waters, the pollutant causing the impairment would need to be identified.
EPA has developed guidance to assst States in identifying the causes of abiologicd
impairment. This document, “ Stressor |dentification Guidance,” was released in December
2000 (EPA 822-B-00-025). This document isaso available on the Internet at:
http://www.epa.gov/ost/waterscience/biocriteria/stressors/stressorid. pdf.

5. When should Category 5 include waters covered by fish consumption advisories?

EPA generdly beieves that fish and shellfish consumption advisories and certain
shellfish growing area classifications based on segment specific information demongtrates
impairment of CWA Section 101(a) “fishable’ uses. This appliesto fish and shdllfish
consumption advisories and certain shdlfish area classfications for dl pollutants that condtitute
potentia risks to human hedlth.

For purposes of determining whether a segment isimpaired by a pollutant and should
be included in Category 5, EPA consders a fish consumption advisory or shdllfish consumption
advisory, aNationd Shdllfish Sanitation Program (NSSP) Classification, and the supporting
data to be existing and readily available data and information that demondirate non-attainment
of a Section 101(a) “fishable’ use when:

. the advisory is based on fish and shellfish tissue data,

. alower than “Approved” NSSP classfication is based on water column and/or shellfish
data (and thisis not a precautionary “Prohibited” Classfication or the State WQS does
not identify lower than “Approved” as attainment of the standard),

. the data are collected from the specific segment in question, and

. the risk assessment parameters (e.g., toxicity, risk level, exposure duration and
consumption rate) of the advisory or classficaion are cumulatively equd to, or less
protective than those in the State’ s WQSs.

This appliesto dl pollutants that condtitute potentid risks to human hedlth, regardless of
the source of the pollutant. However, for advisories for “dioxin and dioxin-like compounds,”
due to unique risk characterization issues, listing decisions should be made on a case-by-case
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basis.

Where a Sate classfies shellfish growing areas “ Prohibited” as a precautionary
messure due to the proximity of awastewater trestment plant discharge, or where arequired
sanitary survey has not been conducted, the segment should not be included in Category 5
unless there are segment specific data (and the data were not considered during the
development or review of anon-precautionary NSSP classification), showing nonattainment of
Section 101(a) uses.

Findly, some fish and shdllfish consumption advisories and NSSP classfications are
based on Food and Drug Administration (FDA) action levels as opposed to EPA’ s risk-based
methodology for the protection of human hedth. FDA action levels are established to protect
consumers of interstate shipped, commerciadly marketed fish and shellfish rather than fish and
shellfish caught and consumed within a State. FDA action levels dso include non-risk-based
factors (e.g., economic impacts) in their derivation, while WQC must protect the designated
uses without regard to economic impacts. EPA has therefore concluded that FDA action levels
do not provide agreater level of protection for consumers of fish and shdllfish caught and
consumed within the State than do human hedth criteria. In such ingtances, or where
waterbodies have afish or shdlfish consumption advisory, they need not be listed asimpaired
under Section 303(d) unless there are water-specific data (and the data were not considered
during the development or review of a non-precautionary NSSP classification), showing
nonattainment of Section 101(a) uses.

6. Should Category 5 include impaired waters for which WQS are being revised to
be less stringent?

Yes. State Section 303(d) lists and the subsequent establishment of TMDLs s linked
to applicable State WQSs. For purposes of listing waters under Section 303(d), States must
consider whether its waters are meeting applicable WQSs, defined in the regulations as
standards under CWA Section 303(c), including numeric criteria, narrative criteria, designated
uses, and antidegradation requirements (40 CFR 130.7(b)(3)).
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States may revise their WQSs to address changes resulting from Use Attainability
Analyses (40 CFR 131.10), development of a site-specific criterion, or updated science.

A decison not to list because aWQS s in the process of being revised would be
inconsstent with the regulations cited above and the CWA, which require a State to identify
"those waters within its boundaries’ where controls "are not stringent enough to implement any
water quality standard applicable to such waters" (Section 303(d)(1)(A) of the CWA,
emphass added). Therefore, States must include on their Section 303(d) lists waters that do
not meet an gpplicable WQS at the time of listing, even if the standard isin the process of being
revised to be less stringent, until such time as EPA gpproves the revised standard. If EPA
approves arevised standard in the future, the water may be removed from the Section 303(d)
list a that time provided the water does not meet the listing requirements with respect to the
new standard (40 CFR 130.7(b)(3)). States have the discretion to assign alow priority for
edtablishing aTMDL to those waters where there is probability that they may be removed from
theligt in the near future. States should be aware that a TMDL should be devel oped to meet
the existing WQS, not atemporary variance that isless stringent than the existing WQS.

7. What Additional Information is needed for watersin Category 5?
a. | dentification of Pollutants

Section 130.7(b)(4) requires States to identify, for each Section 303(d) list
(Category 5 waters) submitted to EPA, the "pollutants causing or expected to cause
violations of the applicable water qudity standards.” For the 2004 listing cycle, waters
identified asimpaired or threstened relaive to biologica criteriashould beincluded in
Category 5 unlessit is known that a pollutant is not causing the impairment. States
should identify al pollutants that are known to be causing the impairment of aweter.

b. Prioritization and TMDL Schedule

Section 303(d) requires States to “ establish a priority ranking” for the waters it
identifies on the ligt, taking into account the severity of the pollution and the uses to be
made of such waters, and to establish TMDLSs “in accordance with the priority
ranking.” Federd regulations provide that “schedules for submissions of TMDLs shdll
be determined by the Regiona Administrator and the State” (40 CFR 130.7(d)(1)).
Other reasonable factors such as the State’ s use of arotating basin approach or
commitments specified in court orders or consent decrees may aso be considered
when States develop priorities and schedules. To implement this provision, EPA
recommends that States develop a schedule for establishing TMDL s as expeditioudy as
practicable and that (1) identifies which TMDLs will be established in each year of the
upcoming Integrated Reporting cycle and (2) the approximate number of TMDLSsto be
established for each year thereafter. EPA encourages the States to ensure that the
schedule provides that al TMDLSs for waters listed on previous Section 303(d) lists be
edtablished within 8 to 13 years. In addition, EPA suggests that newly identified
Category 5 waters have a TMDL developed no later than 13 years after the water is
firgt identified in Category 5. EPA will not be taking any action on either of these
schedules. The schedules are intended to help the public and EPA to understand the
State' s priorities and assst in work planning.
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In developing their schedules, States will need to decide which TMDLs are
higher priority than others. States need not specificdly identify each TMDL as high,
medium or low priority. Instead, the schedule itsdlf can reflect the State' s priority
ranking. The CWA does not prescribe a particular method of expressing a priority
ranking, and EPA bdlievesa TMDL scheduleis a reasonable, efficient way to
demondtrate priority ranking. In some circumstances, the order in which TMDLs are
established might be subject to some modifications such aslogigtica efficiencies or data
availability.

The State should demondrate that it conferred with neighboring States
concerning assessments of waters that cross or share State boundaries. Where
neighboring States do not agree on listing decisons for these waters, the States should
confer with the EPA Region(s) in advance to seek assstance in reconciling listing
judgements.

G. How should States handle shared water s?

States with shared waters should make every effort to coordinate with each other in the
development of their Integrated Reports. Coordination should occur early in the process. Where
possible, States should work together to collect, assemble, solicit, and assess dl readily available data
and information relevant to the shared waters. Assessments for waters that are shared by neighboring
gates should be as consstent as possible. Thisis particularly important for waters listed in Category 5.
However, differing State WQS can make consstent attainment decisions difficult. In such cases, EPA
Regiond offices and Intersate Commissions, where gpplicable, should assist in resolving inconsistencies
when they arise. The Integrated Report should document the coordination that has occurred between
neighboring states and Interstate Commissions.

Some Interstate Commissions are required to prepare a 305(b) report, but the responsibility of
preparing Integrated Reports and 303(d) lists rests with the States. Data and information in an
I nterstate Commission 305(b) report should be considered by the States as one source of readily
avallable dataand information when they prepare their Integrated Report and make decisons on
waters to be placed in Category 5; however, datain a 305(b) Interstate Commission Report should not
be automaticaly entered in a State Integrated Report or 303(d) list. EPA will make the necessary
modification to its ADB system to ensure that Interstate Commission data stay's segregated from State
data.

H. How should States use and report the results of probabilistic monitoring?

States are encouraged to use probabilistic designs for broad scale, integrated, water quality
assessments, and they should report the results of these assessments as a separate component of thelr
Integrated Report. In addition, sampling performed under probability surveys provides sSte-specific
data about each sample location. This data should be considered aong with other Ste-pecific data
used to make assessment decisions and place weaters in one of the five categories.

July 21, 2003
14



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

TMDL-01-03

The mgjority of the nation's waters remain unmonitored and unassessed, even though the CWA
requires that States update the description of the qudity of al navigable watersin the State every two
years. It isnether necessary nor practicable for States to physicaly conduct site-specific monitoring of
al watersin order to undertake some level of an assessment. EPA bdlieves that States should employ
acombination of monitoring tools to most efficiently address the full range of water quality management
needs. These tools include probability-based monitoring surveys, landscape and water quality models,
remote sensing, and targeted site-gpecific monitoring.

EPA believesthat a probabilistic monitoring design applied over large areas, such as an entire
State or large watershed, is a cogt-effective approach to producing a Satistica statement, of known
confidence, describing the aggregate condition of water resources. Probability-based monitoring
employs the basic concepts of Satistical random sampling.

The results of probabilistic monitoring provide a useful benchmark for the extent that waters are
likely to be healthy or degraded. Probability-based results adso provide a piece of information about
waters, for which little or no other datamay exist. For example, a probability-based sample of dl
rivers and sreamsin abasin may find that 80% of the waters support hedthy aguatic communities. In
some cases, thisinformation may be compelling enough to support Ste-specific decisions about water
qudity. For example, if a probability-based survey of fish tissue from arandom sample of lakes across
a State found an extremdly high (e.g., 95% to 99%) probability that contaminant concentrations exceed
advisory levels, decison makers may decide to issue statewide fish consumption advisories and
congder identifying dl of the State’ s lakes as impaired for fish consumption use.

When combined with other predictive tools, a probabilistic monitoring design can assist a Sate
in determining monitoring priorities and in targeting Ste-gpecific monitoring activities Statesare
encouraged to use this information when establishing monitoring priorities for water in Categories 1
through 5. For example, watersincluded in Category 3 (Insufficient Data), may be sub-categorized as
high, medium, or low-priority for follow-up monitoring based on results of a probability survey,
landscape or water quaity modes, and/or limited Site-gpecific data.

The following sections address the data requirements recommended by EPA for reporting
probability-based assessments.

1 Describe the probabilistic network methodol ogy

For each probability network or survey project, a description of the project
methodology should be provided. Where there are asmall number of standard project designs,
a State can make reference to pertinent sections from its general monitoring design and
assessment methodology materias.

The following components of dl probability networks should be clearly defined:
Probability Network Names —list of al the probability-based networks

. Reporting units (or study areas) and 1Ds-for each network, include reporting unit
name(s), amap (seeitem 2) below that clearly identifies the reporting area(s) and a
unique numeric identifier

. Resource Types— types of water (large streams, rivers, lakes, estuaries, confined
aquifers, etc.) monitored for each reporting unit
. Designated Uses—ligt of dl designated uses monitored for aresource type
. Indicators—list of indicators used for each type of water and designated use in each
reporting unit
July 21, 2003
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. Table 1 shows how this basic information on State probability survey projects should
be organized.

2. Report the geographic locations of the target populations of surface water
resour ce types including NHD referencing where relevant.

States and Territories are expected to have GIS polygon coverages related to each
probability network or survey project as appropriate. Where the target population is not the
same as an entire State, maps should be provided that use polygons to highlight a project's
geographic area such as watershed units, eco-regions, or other geographic regions. GIS
coverages should conform to Federd Geographic Data Committee (FGDC) Geospatid Data
Metadata Standards.  State in-house probability survey project polygons should be available
with basc FGDC-compliant metadata in either a shape file format, or in a standard ESRI
export file format (*.€00). Additionad information can be found at:

http://mwww.fgdc.gov/metadata/contstan.html.

Additiond information to define the geographic frame (sample frame or "population’)
for a probability survey project should include such items as. the water resource type that is
relevant to the project. Examplesinclude the following: smdl order streams, large lakes, rivers,
etc. Criteria should be given to distinguish each resource category. States and Territories are
als0 expected to develop Sze estimates for the entire target population. States and Territories
should be able to document the GIS Hydrography coverage such asthe NHD or other data
layer used to develop thelr target population Sizes. States are encouraged to use segments that
are linked to the NHD.

3. Report probability-based attainment results for water quality standards or other
impairment criteria

For each probability survey project, probability-based water quality standards or other
criteria atainment results should be summarized usng the format illusirated in Table 1. Data
elementsin Table 1 should be consdered the minimum eements reported. If states have
additional elements for their reports of condition, those should be added to the table and
defined. The table can be accompanied with graphics using pie charts or other business
charting layouts. The presentation of the study's findings should apply a bregkpoint that clearly
defines the estimated percentage of the tota target population meeting standards and the
percentage not meeting standards or criteria as appropriate.

4, Report the precision, confidence and date of the probability-based attainment
results.

The mgor attraction of probability designsisthat Satistics can be developed that show
the confidence and precison levels associated with attainment results. States and Territories
should provide adiscussion of the Satistical tests they apply to produce the confidence and
precison vaue information illustrated in Table 1. Aswith reporting for AU results, the
assessment data should be included for each probability survey project indicating when the
State and Territory finished the technica andysis of data and made its decison on the
sandards/criteria attainment status. Table 1 illustrates how to display the assessment datein a
YYYYMMDD format.

Tablel. Data elementsand reporting format for the attainment results calculated

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

July 21, 2003
16




TMDL-01-03

using a probabilistic monitoring design.

Data Element Example

Prob. Netw. Name (name of network) Surface water status network
Prgject ID (unique numeric identifier for reporting unit) 3317

Target Population (name of reporting unit) St. Marks Basin

Resource Type (type of water) Smdl leke

Designated Use (designated use of water) Aqudic life

Indicator (indicator monitored) Trophic State Index

Size (total population size of resource type) 75

Units (population units) Square mile

# dtes (number of Stes sampled in reporting unit) 30

Percent attaining (percent of waters attaining standard or 85%
criterion for indicator

Percent partid attaining (percent of waters partialy 10%

ataining)

Percent not attaining (percent of waters not attaining) 5%

Data (data andysis date) 021503

Precision (method precision) 90%

Confidence (method confidence) +15
Note:

Text in parentheses is intended to further clarify what is needed for each data eement.
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How should States use community level bioassessment data?

Many dates use multi-metric, community level biologica assessments to report water resource
condition. Biologica assessments provide direct measures of the cumulative response of the biologica
community to all sources of stress. they measure the condition of the aquatic resource to be protected.
Therefore, biocriteria set the biologica endpoint, or target, to which water quality should be managed.

States using biologica assessments to make assessment determinations should aso consider
other types of dataand information (i.e., chemicd and physica).

Credible assessments of biologica condition can be accomplished with far fewer samples than
with parameter-specific monitoring. However, attention to proper quaity assurance and control is
equaly important in biologica monitoring asit isin chemicd and physica measurements. Threshold
vaues for water impairment determinations as well as qudity assurance should be addressed in the
State’ s methodol ogy.

J. Why should the Integrated Report include a monitoring schedule and what infor mation
should the schedule provide?

As described in numerous documents, including most recently The Twenty Needs Report:
How Research Can Improve the TMDL Program (EPA 2002) and The Elements of a Sate
Monitoring and Assessment Program (EPA 2003), effective environmenta management relies upon
monitoring to fulfill numerous water quaity management objectives. These objectives include providing
the basis for characterizing the current attainment status of a State’ swaters, defining trendsin awater’s
condition, providing the data and information for establishing TM DL, supporting the development of
NPDES permits and other pollution control measures, and evauating the water quaity response to
these management measures. Clearly, there is an ongoing and continuous need to routindy collect,
assemble and assess data and information on the status of State water resources.

The Elements of a State Monitoring and Assessment Program (EPA 2003) callsfor States
to develop comprehensive, long term monitoring strategies that describe how and when States will
implement monitoring programs that serve their water quaity management needs and address al water
resource types. This comprehensive monitoring strategy will likely integrate a combination of
monitoring designs, assessment tools, and water qudity indicators to meet the full range of decision
needs for different water resource types at relevant geographic scaes. EPA recommends that State
monitoring program managers work with other State environmental managers and interested
gtakeholders (including EPA Regions, other Federa water quaity and land management agencies,
volunteer monitoring organizations, local government, academic ingtitutions, etc.). This collaboration
enhances opportunities to maximize the use of other data and potentialy expand monitoring resources
available to the State.

This Integrated Report guidance asks States to devel op a schedule, as an eement of the
Integrated Report, that identifies the waters that will be monitored and assessed during the next two-
year integrated report cycle. EPA does not expect that al waters will be scheduled for monitoring
during the next two-year reporting cycle. This short-term monitoring schedule included with the
Integrated Report should be consistent with monitoring priorities. For example, the short-term
monitoring schedule may target borderline impairments, it may fill data gaps in specific watersheds to
facilitate bundling of TMDLS, or it may focus on assessing specific designated uses. If a State has
previoudy prepared such a schedule, it can reference the schedule in the Integrated Report.
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The short-term monitoring schedule included with the Integrated Report may present upcoming
monitoring activities planned under the long-term trategy, including the use of probability-based
monitoring, landscape and water quality models, and targeted monitoring to predict and verify water
quality conditions. For example, it might identify the use of probability-based design to provide
preliminary information about the condition of some unassessed watersin Category 3. It could
describe the use of landscape modd s to target waters with a high likelihood of degradation for follow-
up monitoring.

EPA intends that the monitoring schedule will inform stakeholders and EPA of aState's
upcoming monitoring activities and will help promote collaboration and coordination among monitoring
organizations. This schedule, in conjunction with the integrated report, will inform stakeholders of
monitoring planned for assessing additiond waters, gathering sufficient information to make additiond
attainment decisons on Category 2 and 3 waters, and identifying water quaity improvementsin
Category 4 and 5 waters.

K. What information should thereport include regarding public participation and public
comments?

Regions and States should work together to ensure that there is adequate public participation in
the development of the Integrated Report. Regions should review how States provide for public
participation to ensure that each State carried out it’s public participation process consstent with the
State's public participation requirements.

If the Region believes a State has not provided adequate public participation, the Region should
ask the State to provide an additiona opportunity for public involvement. If the State fails to conduct
an adequate public participation process, the Region should provide such additiona opportunity. If the
Region receives comments during such a process, EPA recommends that the State address the
comments by revising their Integrated Report or revisng their response to comments. Again, if the
State is unwilling or unable to do so, the Region should consider and address the comments. This
process is a more gppropriate way to ded with inadequate public participation in the development of
the Integrated Report rather than an outright disapprova of Category 5 based on an inadequate

opportunity for public participation.

EPA expects the State to provide opportunities for public participation in the development of
the Integrated Report and demondtrate how it consdered public commentsin itsfina decisons. The
States may respond to comments individually or through a responsiveness summary. States should
submit comments or comment summearies dong with reponses or a respongveness summary a the
time of the Integrated Report submisson. The responses should provide enough detall to clearly
explain how the State considered the comment and whether and how the placement of watersin the
five categories changed in response to the comment.

If the State recelved comments on a particular issue that opposes or questions the State's
decisons, the Regions should determine whether those comments are adequately addressed in the
State's comment response document. The comments and the State's responses should be included in
the State's submission to EPA. If the Region agrees with the State's substantive decision, but believes
that the State's comment response isinadequate, the Region can work with the State to supplement its
response even after the formal submission is made (but prior to the Region's gpprova or disapproval
action). If the Stateis unwilling or unable to supplement the State's responses, the Region should
address the issue in its decison document or elsewhere in the administrative record. Where the
recommended language indicates that the Region needs to provide a case-specific explanation or
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rationale, the Region's explanation or rationale will become particularly important where public
comments have been received.

While EPA recognizes that aforma approva action is made only for waters placed in Category
5, it isimportant that States provide the public with information about the other four categories.
Without this comprehensive perspective, it may be difficult for the public and other stakeholders to
adequately evaluate the appropriateness of those waters placed in Category 5.  EPA aso encourages
States that choose to submit separate reports to provide information on the other four categories to
ensure that a comprehensive review is made.

L. What information should thereport include documenting that the State considered all
available data and information in developing their Integrated Report?

40 CFR Section 130.7(b)(5) states that “Each State shall assemble and evaluate al existing and
readily available water qudity related data and information to develop the lig...At aminimum, ‘dl
exiging and readily available water qudity-related data and information’ includes, but is not limited to dl
of the existing and reedily available information about the following categories of waters.....(iii) Waters
for which water quality problems have been reported by locad, State, or federal agencies;, members of
the public; or academic indtitutions. These organizations and groups should be actively solicited for
research they may be conducting or reporting. For example, university researchers, the United States
Department of Agriculture, the Nationd Oceanic and Atmospheric Administration, the United States
Geologica Survey, and the United States Fish and Wildlife Service are good sources of fidd data”

States should consder data and information from the sources listed below for the 2004
Integrated Report:

. reports prepared in 2002 to satisfy CWA Sections 305(b), 303(d) and 314 and any updates
. the most recent Section 319(a) nonpoint source assessment

. reports of ambient water qudity dataincluding State ambient water quality monitoring
programs, complant investigations, etc., from the public and other reedily available data
sources (e.g., STORET, USGS, research reports, etc.), and data and information provided in
public comments

reports of dilution cdculations or predictive modds

water qudity management plans

Superfund Records of Decision

SDWA source water assessments

In addition to these conventiond sources of data and information EPA strongly encourages
States to solicit compile and consider data.and information from volunteer monitoring networks.

The State should aso make reasonable efforts to obtain and consult sources of data and
information referenced in public comments, but not provided by commenters. The Integrated Report
submittal should aso explain how the State gathered and evauated al other forms of dataand
information (e.g., sediment data, tissue data, toxicity data, biological data, information on fish kills and
advisories, etc.). The State should maintain arecord of their decision process not to use specific data
or information for a specific water in developing itslist.

States may need data and information in aformat that can be analyzed and interpreted by the
Staein areasonabletimeframe. To facilitate the timely completion of a draft list that can be distributed
for public review and comment, States may set a reasonable “ cut-off” date after which no additiondl
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data or information may be considered in the preparation of the Section 303(d) submission. The data

that is not considered for the 2004 submission should be considered in devel oping the next Section
303(d) submission.

If the State intends to limit its assessment to data and information submitted or assembled prior
to a certain cutoff date, the State should clearly explain that thisis the only opportunity for the public to
provide data and information for the current assessment cycle, and that data submitted after that cutoff
date may be consdered during the next listing cycle. If the State clearly describes its use of adata and
information submittal cutoff, it may be reasonable for the State to limit its subsequent public comment
opportunitiesto areview of the State' s andysis of data and information assembled during the data
solicitation period. EPA will generdly limit itsreview of a State listing submission to the data and
information assembled by the State prior to the data cutoff date if the State was reasonably diligent in
ass=mbling availadle data and information and soliciting data and information from the public.

EPA is aware that many States have turned to the rotating basin strategy as an dternative but
technicaly sound gpproach for making assessment determinations of the State's waters. In this
approach, the available monitoring resources are concentrated or targeted in one portion of the State
for a goecified period of time, thus dlowing for data to be collected and assessed ina spatidly and
tempordly “focused” manner. Over time, every portion of the dateis targeted for this*higher”
resol ution monitoring and assessment effort (often over afive-year period).

While EPA endorses the rotating basin approach, States are expected to actively solicit data
and information on a State-wide bass for dl waters within their jurisdiction. Additionaly, EPA expects
that the State will congder dl existing and readily available data and information during the deve opment
of their 2004 Integrated Report, regardless of where in the State the data and information were
generated.

M.  What actionswill EPA take on the Integrated Report?

States are encouraged to share interim products and drafts of their Integrated Report with EPA
prior to find submisson. At aminimum, States should provide draft Integrated Reports and supporting
documentation for EPA review a the time the State provides public notice of the draft Integrated
Report. States should submit their Integrated Reports to EPA in hardcopy and eectronic format.
States are also encouraged to populate the Assessment Database (ADB) and submit the database file
to EPA.

EPA will review and comment on the Integrated Report. Within 30 days of receipt of the fina
report, EPA will issue an order, approving or disapproving, in whole or in part, the waters placed in
Category 5. If EPA disgpproves Category 5, it will, within 30 days of disgpprovd, identify watersto
be added to Category 5 (40 CFR 130.7(D)(2)). EPA will solicit public comment on the watersit is
adding to Category 5, and may issue a subsequent order revisng the ligt after the close of the public
comment period, as appropriate. EPA will send a copy of its order(s) to the State. EPA may establish
alist of impaired waters requiring a TMDL for a State if the State fails to do so by April 1, 2004.

If States follow the assessment methods recommended in this guidance and these methods are
consgtent with State WQS, EPA bdieves that in most cases the State listing decisons should be
approvable by EPA. EPA may carefully review the gpplication of the State' s assessment methods to
individual watersto ensure that the listing decisons are consstent with federd requirements. In
particular, EPA will carefully review assessments that result in decisons not to list waters based on
gpplication of data age redtrictions, minimum sample size requirements, application of percent
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exceedance cutoffs and atistical methods for evauating decison error, and interpretation of
nonnumeric WQSs.

1. How CouLD A STATE DOCUMENT THE SCIENTIFIC AND TECHNICAL RATIONALE FOR
CATEGORIZING ITSWATERSIN | TS ASSESSMENT AND LI1STING M ETHODOLOGY?

A. What constitutes an assessment methodology?

An assessment methodology condtitutes the “ decison rules’ that will be employed when
ng water quality, to determine in which category, 1 through 5, a particular water belongs. EPA’s
regulations require States to submit a summary description of the methodology used to develop the list.
EPA dso requests that States provide a copy of the entire methodology. Such methodologies are
essentid for EPA’ sreview of State 303(d) lists (Category 5).

EPA will not gpprove or disapprove the methodology. However, EPA will consider the State's
methodology inits review and gpprova or disgpprova of the Category 5 watersin a State' s Integrated
Report. For example, if EPA bdieves amethodology will not result in a credible accounting of
Category 5 waters (those waters required to be on the 303(d) list), EPA may disapprove the State's
submission for falure to include certain watersin Category 5. Upon arequest by EPA, the State must
provide any excluded data or information and a case-specific rationde for not using the datain an
assessment determination. EPA may review the data and rationale, disapprove listing decisonsiif
gopropriate, and make changesin the list based on inclusion of data and information that was
improperly excluded. Fallure by a State to provide a defensible technicd rationde for alisting
methodology, or for a decison to exclude data or information from consideration, may result in partia
disgpprovd of the ligt for failure to include watersin Category 5, and potentid additions of watersto
the list by EPA.

Methodologies for assessing and interpreting water quaity data and information should be
congstent with the key dements of the State’ sWQS - designated uses, narrative and numeric criteria,
antidegradation requirements, and any implementation procedures associated with the WQS. They
should aso be consistent with sound science and statistics.

In order to present a scientificaly credible status of al waters within a State, the State should
explain to EPA and dl other stakeholders how assessment determinations are made. The methodol ogy
should explain how the State identifies, consders and evauates dl existing and readily available data
and information; describes data and information congdered when making assessment determinations,
explainswhat anaytical approach, including satistical anadyses, will be used; and describes any
subcategories the State may choose to use in Categories 1 through 5.

Prior to submission of its Integrated Report, each State should provide the public with the
opportunity to review and comment on the methodology, consstent with their Continuing Planing
Process (CPP) and other public participation policies.

B. How should a State use non-monitored data?

Some questions have been raised about whether categorization decisions should be based only
on direct observations. EPA regulations require that “reports from dilution caculations and predictive
modding” be included in the data.and information that a State consders when making assessment
determinations (40 CFR 130.7(b)(5)(ii)). EPA believesthat avaid assessment of awater’s condition
should involve drawing broader conclusions than those that can be drawn from direct observations
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(monitoring data, visud surveys, etc.) only. Smple dilution caculations, for example, can be used to
estimate what concentration of a pollutant might be present under conditions (e.g., streamflow, pollutant
loads) different from those extant at the time sampling was performed. The example below illustrates
how assessment decisions might be made based on this concept.

Example: Use of Dilution Calculations. A set of 40 valid samples collected
over a 3-month period have been analyzed for pollutant X. Several of the
samples are around 85 pg/L. The acute WQC for X is*“ 1-hour average not
greater than 100 pg/L.” Also, the Sate’'s WQS say that excursions over the
average should take place no more frequently than oncein three years. Based
solely on these observed data, a conclusion that the water is not impaired for the
designated use to which the WQC applies might be drawn. Therefore, the water
would not be placed on Category 5. But, additional information yields the

following:

. The flow in the receiving stream during the period the samples were
collected remained close to the annual harmonic mean flow;,

. Historic discharge monitoring from the one significant source of X
indicates discharge levels remain quite constant (i.e., stable) over time;

. daily average flows are less than 80% of the harmonic mean flow on an

average of 110 days per year.

This additional information strongly suggests that the acute WQC for X is
being exceeded? in thiswater. This conclusion can be drawn using the simple
formula C = L/Q, where C = ambient concentration, L = pollutant loading rate,
and Q = waterbody flow. Sncein this example L remains essentially the same
over time, then as streamflow declines (Q decreases), instream concentration (C)
increases. Given that the concentration of 85 pg/L found in the samples collected
at mean flow is only 15% lower than the criterion concentration, it follows that
when streamflow drops bel ow 85% of mean flow, instream concentration (C) will
be higher than the criterion concentration of 100 pg/L. Available flow data
indicates flows, lower than 80% of mean flow, occur on more than 100 days
during atypical year, so it seems highly likely that excursions above the
acceptable hourly average are occurring far more frequently than the maximum
of one per three years specified in the WQC.

States are not required to do such assessments on every water in the State, but the State should
evauate and consgder such anayses provided to them by others.

C. What should a State consder when addressing data information quality?

2EPA recommends using “exceedance’ in the context of assessment determinations to mean
that the water’ s conditions are worse than conditions described in al the relevant components of a
WQC. For most human hedth WQC, the rdlevant components are the magnitude (concentration) and
duration. For many aquatic life WQC, thereis a3 dement —frequency. Using this definition of
“exceedance’, any exceedance of aWQC is grounds for determining impairment and putting awater in
Category 5. (EPA discourages the use of the term “violation” to describe WQS non-attainment
because WQS are not directly enforcesble).
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The results of a comprehengive and highly visible data and information solicitetion process may
often generate data and information that span awide spectrum of quaity. The many entities
responding to the State' s data and information solicitation may collect and compile datathat follows a
variety of fidd, [aboratory and andytica protocols. Therefore, it is reasonable to expect that the State
may not view al data and information in the same manner. States should include, in its assessment
determinations, al relevant data that are consistent with the States' previoudy articulated quality
assurance/quality control (QA/QC) requirements/Data Qudity Objectives (DQO).

Even when working with data sets meeting the State's QA/QC guiddines, data eements are
likely to vary in qudity. A State€’'s methodology should address how to ded with “good” data, as
compared to “excellent” data. For example, more weight could be placed upon data of very high
quality as opposed to merely “good” data. In essence, the methodology should describe how to make
the best decigons possble with existing and readily available data and information while a the same
time describing how to improve the qudity of data.

D. What should a State consider when addressing data and information
representativeness?

The representativeness of data and information should be considered by States as they attempt
to characterize the tempora and spatid variability of conditions of any water. The degree of accuracy
of any assessment decision increases as the amount of data and information increases. However,
as=ssment determinations are usualy made based upon a limited number of “sngpshots’ of information
—samples, collected from a small number of locations within awater on relatively few occasons. In
order to make credible assessment determinations, States should use gpproaches that strike a balance
between the extremes of: (1) arbitrarily consdering dl grab samples to be representative of merely the
ingant in which, and the cubic foot of water from which, each was taken; and (2) arbitrarily assuming
each such sampleis representative of conditions over severd years, and over hundreds of stream miles
or thousands of lake acres.

States are encouraged to make “contextua” decisions about the meaning of data, using
knowledge of variations in relevant factors over soace and time. In awatershed in which the dominant
land use remains largely homogenous over large aress, a State might assume that sampling results from
one spot in astream are reasonably representative of water quality at Stes severd miles upstream and
downgream. However, if land uses vary congderably from one river mile to another, the State could
conclude that sampling results from one spot are not representative of such alarge sesgment.

In determining whether or not certain monitoring data are representative of dl rdevant
conditions in awater, States should consider, among other factors, the type of sources of the pollutant
of concern. It would generdly not be gppropriate to conclude that samples collected during dry
wegther periods showing no WQC exceedances are representative for pollutants delivered under wet
wesgther conditions. On the other hand, if there only one source of a pollutant and it discharges at a
farly sablelevel over time, then failure to detect WQC exceedances during design low flow periods
(e.9., 1Q3) would provide reasonable assurance that WQC are being met. State methodol ogies should
spell out the decision rules which will be used to determine the tempora and spatid extent agrab
sample can be construed to represent.

Data should not be excluded from consderation solely on the bass of age. The State's

methodology should specificaly discuss how the State considered age in determining relevance. A
State should congder dl data and information. However, in this consderation, a State may determine
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that certain data are no longer representative of current conditions (e.g., land use has changed
sgnificantly, point source discharges have changed significantly, the hydrology of the water has been
modified, and/or field and laboratory methods have changed), and therefore may decide not to use the
data for making the assessment determination. The State may choose to place the water into Category
3, and schedule follow-up monitoring to obtain necessary data to make an assessment determination
that is representative of current conditions.

States should be cautious about employing assessment methodol ogies that exclude data from
further consideration based on afinding that it is* unrepresentative’ because the data seem to represent
extreme circumgtances. 1n assessing potential adverse effects on humans or other lifeforms, it isjust as
important to be cognizant of rare circumstances asit isto reflect “average’ conditions. Short term
(even amatter of minutes) exposure to very high leves of pollutants (or low leve of necessary dements
like oxygen) can be extremdy harmful, even lethd.

Thispoint isemphasized in EPA’s Guidance for Data Quality Assessment: Practical
Methods for Data Analysis (QA/G-9) (EPA/600/R-96/084) published in July 2000, available at
http://mww.epa.gov/quality/oa docshtml):

“One should never discard an outlier based solely on adatigtical test. Instead, the decision to
discard an outlier should be based on some scientific or quality assurance basis. Discarding an
outlier from a data set should be done with extreme caution, particularly for environmenta data
sets, which often contain legitimate extreme vaues. If an outlier is discarded from the data s,
al gatigticd andysis of the data should be gpplied to both the full and truncated data set so that
the effect of discarding observations may be assessed. If scientific reasoning does not explain
the outlier, it should not be discarded from the data set.” (EPA/600/R-96/084, pp. 4-26).

Additiona guidance about “outliers’ can be found in the discussion of trimmed means on page
35 of Biological Criteria: Technical Guidance for Survey Design and Satistical Evaluation of
Biosurvey Data (EPA/822/B/97/002).

E. How should a State addr ess data and infor mation quantity?

All exigting and readily available data and information must be consdered during the assessment
process. Methodologies should describe data and information quantity objectives that will be used as
waters are placed in Categories 1 through 5.

EPA does not recommend the use of rigid, across the board, minimum sample sze
requirements in the assessment process. Target sample sizes should not be applied in an assessment
methodology as absolute exclusonary rules. Assessments based on larger sample sets are, of course,
more likely to yield accurate conclusions than assessments based on smaller sample sets. Smadller
sample sizes are more prone to yield erroneous assessment decisions because they have alower
probability of detecting WQSs exceedances, unless the exceedances are large and pervasive (EPA,
Consolidated Assessment and Listing Methodology — Toward a Compendium of Best Practices
(CALM) Jduly 2002, pp. 4-9).

Larger data sets are particularly desirable when deding with WQC with afairly long duration
factor (averaging period, like 30 days, 90 days, or ayear). Hence, when making an assessment
determination based on comparison of ambient data and other information to a numeric WQC
expressed as an “average’ concentration over a substantia period of time, a statement of a target
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number of samples may be appropriate. Still, the methodology should provide decision rules for
concluding nonattainment even in cases where the target data quantity expectations are not met, but the
available dataand information indicate a reasonable likelihood of a WQC exceedance (e.g., available
samples with mgjor digressions from the criterion concentration, corroborating evidence from
independent lines of evidence such as biosurveys).

However, smal sample sets often provide sufficient information to support decisonsto list
waters because the frequency and/or magnitude of observed excursions and digressions are high
enough to support areliable impairment determination. Even avery smal set of samples may be
aufficient to indicate impairment, particularly when the duration/averaging periods of rdevant WQC are
quite short (an hour or less).

When congdering smal numbers of samples, it isimportant to consider not only the absolute
number of samples, but also the percentage of total samples, with concentrations higher than those
specified in relevant WQC (See Section D.6, page 47, last paragraph to page 50 of CALM for further
discussion of this point).

Whileit is gppropriate to identify target sample sizes as a methodology is developed, States
should not exclude from further consderation data sets that do not meet atarget samplesize. A
methodology may provide for an initid sample Sze screen, but should dso provide for afurther
assessment of sample setsthat do not meet the target sample size.

F. How should a State interpret its WQSs?

When trying to decide whether to put awater in Category 4 or 5, a State is trying to answer the
question, “What is the likelihood that the WQC is being attained?’” However, there may be some
ambiguity in theway aWQC is expressed. For example, reference could be made to an “average’
concentration. This could mean the median, the arithmetic mean, the geometric mean, or something dse
describing a centrd tendency. Also, WQS regulations and guidance sometimes don’t clearly sate a
duration component of a WQC — particularly some types of human hedlth criteria

A case may aso arisein which a State hasfaled to include, for a criterion amed at protecting
aguatic life, a“frequency” component. According to EPA guidance, “the purpose of the average
frequency of dlowed excursonsisto provide an gopropriate period of time during which the aquatic
community can recover from the effect of an excurson (from adver se combinations of concentration
and duration) and then function normally before the next excurson. The average frequency is intended
to ensure that the community is not constantly recovering from effects caused by excursions of agquetic
life criterid’ (Technical Support Document (TSD) for Water Quality-based Toxics Control,
Appendix D-4, EPA, 1991).

EPA guidance recommends use of a1 in 3 year maximum alowable excurgon recurrence
frequency—number of times conditionsin awater are worse than those specified by the concentration
and duration components of a freshwater aguatic life criterion for atoxic chemicd. A key bassfor this
recommendation was a literature survey done in 1989, looking at recovery rates of freshwater
ecosystems from various kinds of natura disturbances and anthropogenic stressors. This survey
indicated that components of biotic communities took between 6 months and over 20 years to recove.
The 150 studies reviewed indicated that the vast maority (85% to 95%) of macroinvertebrate
endpoints (death, reproductive failure, etc.) recovered in 1 to 2 years, and fish metrics reflected smilar
levels of recovery in 2 years or less. On the other hand, fish in large rivers and lakes might take 20 to
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25 years to recover adequately. Based on thisinformation, EPA’s Office of Research and
Development recommended adoption of a1 in 3 year maximum recurrence interva.

EPA bdlieves, therefore, that in the preponderance of stuations where a State’ s WQC contains
aspecific 1in 3 year (or some smilar) frequency, the water should be listed in Category 5 if excursgons
occur a arate greeter than this. On the other hand, EPA recognizes that more frequent excursions
might be acceptable in certain Stuations. For ingtance, biotatypica of smal headwater streams have
often been found to usudly recover more rapidly than 3 years. Segments with refugia, such aswell-
devel oped riparian zones, connected flood plains, meanders, snags, etc., foster more rapid recovery
than segments without such features. (Hence, evidence of action to preserve and/or restore refugia
might be grounds for adopting an excurson frequency greater than 1 in 3 years)

If a State has articulated in its methodology a procedure for taking into consderation such site-
specific factors, use of amore frequent return interva on a particular water, or type of water, could be
acceptable. (Assuming, of course, that the procedure was scientifically valid, was properly applied,
and is consstent with the State’ sSWQS.)

If aState hasfailed, in its WQS and subsequent guidance, to specify a frequency interva for
excursons with regard to agquatic life criteria, it should specify such afrequency in its assessment
methodology, as with clarifying or “filling in” a duration component of a WQC, the frequency should be
based on scientific rationdes such as those articulated in EPA guidance, scientific literature, and other
relevant information. Such rationdes should be articulated in the methodology. (EPA recommends that
States correct such deficiencies in their WQS program by incorporating or clarifying duration and/or
frequency components in their aqudic life criteria during their next triennid review of their WQS
regulations.)

G. How should gtatistical approaches be used in attainment deter minations?

The State's methodology should provide arationae for any satistical interpretation of datafor
the purpose of making an assessment determination. This can be done explicitly or by reference to
State or EPA regulations, guidance, methods or anaytical procedures.

The methodology should provide a clear explanation of which andytic tool the Sate intends to
use and under which circumstances. This documentation should be especialy clear in the case where
the State' s WQS regulations and other regulations and guidance doesn't explicitly address issues such
as the sdlection of key sample statistics (arithmetic mean concentration, median concentration), or a
percentile (e.g., 85" percentile), null and aternative hypotheses, target sample sizes, confidence
intervals, and Type | and Type Il error thresholds. The choice of a statitic tool also depends on the
known or expected distribution of the concentration of the pollutant in the water (e.g., normal or log
normd), and the manner in which the rlevant WQC is expressed.

EPA recognizes that many impairment decisons will be made on the basis of dataand
information which do not meet defined optimum data objectives. Hence, the methodology should aso
describe the statistical methods to be applied when andyzing data and information sets that do not meet
optimum conditions, especidly when available data suggests a potentid criterion exceedance.

Although the next severd sections are devoted to issues in hypothess testing, other satistica
methods are available for monitoring water bodies. Other statistical analysis methods could be used by
States as long as the methods are appropriate for the monitoring data at hand. EPA encourages States

July 21, 2003
27



TMDL-01-03

to consder published methods. A good overview is Satistical Methods for Environmental
Pollution Monitoring by Richard Gilbert, Van Nostrand (1987).

1 What should a State consider when selecting the Null Hypothesis?

States should aso highlight policy decisonsimplicit in the Satistical analysis employed.
For example, if hypothesistesting is used, the State should explain why it chose ether “meeting
WQS'’ or “not megting WQS’ asthe null hypothesis. Starting with the assumption that a weter
is“hedthy” when employing hypothesis testing means that awater will be identified as impaired,
and placed in Category 4 or 5, only if subgtantia amounts of credible evidence to refute the
presumption that the water is not impaired are brought to light.

AsEPA explained in draft Appendices C and D of CALM, which “null hypothesis’ is
selected may create different incentives regarding support for additionad ambient monitoring. If
the null hypothesisis “meeting sandards,” there was no previoudy data on the water, and no
additiona existing and readily available data and information are collected, then the “ null
hypothes's’ cannot be rgjected, and the water would not be placed in Category 4 or 5. In this
Stuation, concern about possible adverse consequences of having awater declared “impaired,”
could lead someto have little interest in collection of additiona ambient data. On the other
hand, if the null hypothesisis changed to “water not meeting WQS,” then those that would
prefer that a particular water not be labeled “impaired” would probably want more data
collected, in hopes of proving that the null hypothesisis not true.

2. How should States balance probabilities of Type | and Il errors?

A second key policy issue in hypothesistesting iswhat sgnificance level to use, in
deciding whether to rgect the null hypothesis.  Picking ahigh leve of significance for rgecting
the null hypothes's meansthat greaet emphasisis being placed on avoiding aType | error
(rgecting the null hypothesi's, when in fact, the null hypothessistrue). Thismeansthat if a0.10
ggnificance leve is chosen, the State wants to keep the chance of making a Type | error a or
below 10%. Hence, if the chosen null hypothesisis“water meeting WQS,” the State istrying
to keep the chance of saying awater isimpaired, based on available evidence - when in redity
itisnot — under 10%.

Another key issue isthe determination of Typell errors (not rgecting the null
hypothesis, when it should have been). The probability of Type Il errors depends on severa
factors. One key factor is which dternative hypothessis chosen. Another key factor isthe
number of samples available. With afixed number of samples, as the probability of Type
error decreases, the probability of a Type |l error increases. States should ideally collect
enough samples so the chances of making Type | and Type Il errors are Smultaneoudy small.
(Unfortunately, resources needed to collect such numbers of samples are often not available.)

EPA recommends that, when picking the decision rules and methods to be utilized
when interpreting data and information regarding a particular water, States attempt to minimize
the chances of making each of the two following errors:

. Condluding the weater isimpaired, when in fact it is not, and
. Deciding not to declare awater impaired, when it isin fact impaired.

States should specify in their methodology what significance level and what Statistical
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power (Satistical power isequal to 1 - the probability of Type Il error) againgt the range of
applicable datidtica dternatives they are requiring, as well as explaining the consequences of
the choices made. The methodology should describein “plain English” the likelihood of not
only: (1) deciding to list aweter thet in redlity is not impaired (Type | eror if the null hypothess
is“water OK”), but dso (2) the probability that awater that in fact is not meeting WQS has
been |eft off the Category 4 and 5 lists (Type |1 error in this case).

3. How should a Sate distinguish between not rejecting the null and accepting the
null?

A "common migtake in hypothesis testing is the notion that null hypotheses can be
‘accepted’. But failing to rgect anull hypothess does not proveit istrue” (p. 9, Data Analysis
Considerations in Producing Comparable Information for Water Quality Management
Purposes, Nationa Water Quaity Monitoring Council, Technica Report 01-0, February
2001).

Thismeansthat if anull hypothesis of "water is megting WQS' is chosen, and available
evidence does't support rgecting the hypothess (rgection would mean placing the water in
Category 4 or Category 5), the water should not automaticdly be placed in Category 1 or 2. It
is, however, generdly appropriate to place awater in Category 1 (for a given desgnated use),
if thereis sufficient datistica power againg gpplicable dternative hypotheses. Absent sufficient
datistical power, awater should go in Category 3 (or 2) for a given designated usg, if it has
aready been concluded that available evidence is insufficient for placing the water in Category
4 or 5, for thisuse. Additiona monitoring should be scheduled.

Subgtantialy greater amounts of data may be needed to conclude, based on sound
datisticd principles and science, that awater is quite likely fully supporting a particular
designated use (i.e.,, belongsin Category 1 or 2 for that use), than to concludeit is not (and
therefore belongs on Category 4 or 5). Thisis particularly true when deding with WQC
addressing acute exposures that can be harmful (see Appendix D of CALM, p. 48, last
paragraph, for adiscussion of this point).

Though large numbers of samples will often be needed to conclude if awater isfully
supporting a designated use with chemica-gpecific monitoring, this may not be the case when
making attalnment decisions using biocriterialbioassessment data. Biosurvey methods are
generdly amore reliable means of determining that, for aquetic life uses, designated uses are
likely being attained, because of their ability to integrate effects of multiple stressors and reflect
cumulative effects over time.

H. What specific issues ar ose during the 2002 listing cycle?

The following discussion provides responses to specific questions that arose during the 2002
liging cyde

1 What Statistical methods should a State use for assessing exceedances of criteria?

The State’' s methodology and documentation should specificaly describe its method
and supporting rationde for identifying potentia violations of numeric and narrdive criteria. If
the State gpplies excurson frequencies or thresholds as listing decision criteria, the submittal
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should describe a reasonable rationale for the selected approach, showing they are consistent
with gpplicable WQSs. If the State gpplies different decison rules for different types of
pollutants (e.g., toxic, conventiond, and non-conventiona pollutants) and types of sandards
(e.g., acute and chronic standards for aquatic life or to protect human health), the State should
provide a reasonable rational e supporting the choice of different gpproaches for different
standards.

If the State uses a specific Satistical andysis gpproach for evaluating exceedances, the
submittal should provide supporting documentation explaining the andyticad basis for the
methods and underlying assumptions. If the method to support alisting decision is based on
hypothesis testing with provisons for type | and |1 errors, the submittal should provide a
reasonable rationae for selection of those error rates. EPA recommends selection of statistical
analysisteststhat balance Type | and Type Il error rates.

The State should provide for ligting in cases where numeric standard decison rule
thresholds are not met but the data indicate a reasonable likelihood of a WQSs exceedance, -
very high magnitude digressions from a criterion magnitude, corroborating evidence from
independent lines of evidence to demondtrate violations of narrative sandards.

2. When is use of the “ 10% rule” an appropriate assessment methodol ogy?

Past EPA guidance (1997 305(b) and 2000 CALM) recommends making non
attainment decisions for conventiond pollutants where more than 10% of samples exceed
goplicable WQS. This guidance was intended to provide asmple “rule of thumb” in evauating
data sets of limited Sze for assessment purposes and is intended to account for measurement
error and the potentia that smal data sets may not be fully representative of receiving water
conditions. States should be cautious in gpplying the 10% rule. Use of the 10% rule when
performing attainment determinations regarding effects of toxics is not gppropriate unless the
State’ s WQS regulations or WQS guidance specificaly authorizes use of thisrule for such
pollutants. Use of this rule when addressing conventiond pollutants, (TSS, pH, BOD, fecd
coliform bacteria, and oil and grease) is gppropriate in some additiona circumstances.

It has recently come to EPA’ s attention that some ways of interpreting the 10% rule can
lead to the incorrect conclusion that water conditions substantially worse than those described
in some WQC would be supportive of the associated designated use.  Such an assessment
methodology would be incong stent with the gpplicable WQC, and therefore, problematic asa
bass for assessment determinations.

An example of aWQC for which an assessment based on the 10% rule would be
appropriate is the EPA acute WQC for fecad coliform bacteria, applicable to protection of the
water contact recreationa use. ThisWQC is expressed as, “...no more than 10 percent of the
samples exceeding 400 CFU per 100 ml, during a 30-day period.” Here, the assessment
methodology is clearly reflective of the WQC.

On the other hand, it is questionable to apply the decision rule that awater is not
impaired if “criteria (are) exceeded in < 10 percent of measurements’ to WQC expressed as
“the ingtantaneous concentration of the pollutant shall not be greeter than _ pg/L, a any
time” The problem isthat the 10% rule could be interpreted in such away to dlow the
concentration of the pollutant in awater to be grester than the criterion concentration at some
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very high frequency—perhaps even once every 10 seconds. Such a high frequency of adverse
diversions from the magnitude-duration-frequency scenario spelled out in the WQC provides
strong evidence that the relevant designated use isimpaired. Hence, if a State intends to use
the “109%" rule in conjunction with WQC expressed as “the ingantaneous concentration of the
pollutant shal not be greater than /L, a any time,” the State will need to provide a
rationae for why such an gpplication of the rule is a reasonable approach to evauation of data
againg water quality standards.

Use of the“10% rule’ in interpreting water quaity datain comparison with chronic
WQC will generdly be more appropriate than its use when making atainment determinations
where the relevant WQC is expressed “ concentration never toexceed |, at any time.”
Chronic WQC are always expressed as average concentrations over at least severd days.
(EPA’s chronic WQC for toxics in freshwater environments are expressed as 4-day averages.
On the other extreme, EPA’ s human health WQC for carcinogens are caculated based on a
70-year lifetime exposure period.) Using the “10% rul€’ to interpret data for comparison with
chronic WQC will often be consgtent with such WQC because it is unlikdly to lead to the
conclusion that water conditions are better than WQC when in fact, they are not. (However,
use of the 10% rule in association with chronic WQC can become problematic if binomia
satistics, rather than the “raw score” approach, are used to interpret the data.)

States intending to use the 10% rule in an assessment determination regarding a
conventiond pollutant should make clear in their assessment methodology whet interpretation of
the rule they plan to employ. A common interpretation of “criteria (are) exceeded in < 10
percent of measurements’ is that this really means “concentrations wor se than the criterion
concentration, are found in < 10% of individual grab samples.” Butitisadso possbleto
interpret the “10% rule’ to mean “conditions wor se than those expressed by the
concentration-duration scenario(s) described in WQC occur in the water no more than
10% of thetime.” (The latter interpretation is more likely to be problematic than the former,
given the way most WQC are expressed.)

In addition to making the intended meaning of the “10% rule’ clear, States will need to
explain why whatever meaning they plan to employ is a reasonable gpproach to evauation of
dataagaing their water quaity standards.

Final thoughts on the assessment methodology

The methodology is the key to improving the scientific validity of State categorizations of weater
quality. EPA believesthat it is particularly important for the States to develop the methodology
because thereis not one “right way” to assess water quality againg sandards. The decision rulesthe
States describe in the methodology provide al stakeholders, public and private, the opportunity to see
exactly how assessment decisons are made. The methodology should include the Setistical methods to
be applied when target data quantity and quaity requirements, consistent with the State' SWQSs, are
met. The methodology should aso provide a description of the process the State will apply when
andyzing data and information sets that do not meet optimum quantity and/or quality conditions,
especialy when this analyss indicates a potentid criterion exceedance. EPA’s comments on the
methodology will focus on how decisons to place awater in a particular category fit with the State's
WQSs, aswdl asvdidity of the selected analytica approaches.
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