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FOREWORD

This docume , "Guidance for the Implementation of Water Quality-based Decisions: The
TMDL Process," is intended to define and clarify the requirements under section 303(d) of the
Clean Water Act. Its purpose is to help State water quality program managers understand the
application of total maximum daily loads within the water quality-based approach to establish
pollution control limits for waters not meeting water quality standards .

Water quality management has become increasingly more complicated . Problems such as toxic
contaminants, sediments, nutrients, and habitat alteration result from a variety of point and
nonpoint sources. The TMDL process is established under the Clean Water Act as the
Mechanism to address these problems in a comprehensive manner in situations where
technology-based controls are not adequate .

Through this guidance we hope to reduce the uncertainties associated with TMDLs and to
establish the TMDL process as an effective water quality management tool for both point and
nonpoint source pollution control .
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Introductory Statement

This document provides guidance only. It does not establish or affect legal rights or
obligations. This guidance may be reviewed and revised periodically to reflect changes in
EPA's strategy for the implementation of water quality-based controls, to include new
information, or to clarify and update the text. Decisions in any particular case will be made by
applying the clean after Act and implementing regulations .

Comments are invited and will be considered in future revisions. Comments or inquiries
should be directed to :

Watershed Branch
Assessment and Watershed Protection Division (WH-553)
U.S. Environmental Protection Agency
401 M St. SW
Washington, D.C. 20460
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Purpose and Summary

The purpose of this guidance document is to explain the programmatic elements and
requirements of the TMDL process as established by section 303(d) of the Clean Water Act
and by EPA's Water Quality Planning and Management Regulations (40 CFR Part 130) . A
TMDL, or total maximum daily load, is a tool for implementing State water quality standards
and is based on the relationship between pollution sources and in-stream water quality
conditions. The TMDL establishes the allowable loadings or other quantifiable parameters for
a waterbody and thereby provides the basis for States to establish water quality-based controls .
These controls should provide the pollution reduction necessary for a waterbody to meet water
quality standards.

Section 303(d) of the Act establishes the TMDL process to provide for more stringent water
quality-based controls when tochnology-based controls an ®w*p* is sieve State wow
quality standards. Whm implemeabod aeearding to I1At diri ~;,*aflIDLprocess cxn
broaden the opportunity for public participation, expedite wager quality-based National
Pollutant Discharge Elimination System (NPDES) permitting, and lead to technically sound
and legally defensible decisions for attaining and maintaining water quality standards . In
addition, the TMDL process provides a mechanism for integrating the management of both the
point and nonpoint pollution sources that together may contribute to a waterbody's impairment .

Chapter Two of this guidance document provides a description of the TMDL process in the
context of the water quality-based approach to pollution reductions . This approach includes the
identification and priority ra i lag of water quality-limited waloa, thetag and scbo rg
of high priority waters„ the derre,loQoaeat of TMDLs, and the '

	

ao ofcoahol actions
that should result in the attnioaxat of water quality

	

. Aaaetsment for water quality
standards Attainment provides the infonra Lion nee*iaiiwt w q y-kited vva~lsEs
and for the evaluation of the TMDL and control

The development and implementation of the TMDL establishes the link between water quality
standards assessment and water quality-based control actions . The third chapter of this
document describes how a State should proceed with developing TMDLs once waters are
targeted for action and then how to implement them. Special consideration is given to such



auu wlcu w usr, a wuuii*cu appro ..n, cauCu u1c Puaseu dppiudt;n, trial results in a 1MJJL Wllf
special requirements . Implementation of the TMDL is discussed in terms of the mechanisms
that are available to reduce both point and nonpoint loads .

The final chapter of this ¢wdance describes the specific roles and responsibilities that the
States and EPA have in implementing CWA section 303(4) . EPA review and approval of hats
of waters submitted by the States, the priority rankings of these waters, and the TMDLs are set
forth in the Water Quality Planning and Management Regulation. T1r s gstidanee presents a
dialled discussion of the submission of lists and TIDL a, and ft r 'iew and apgrvval
pcnoesaes• The Stalest'

	

bility to involve the p Bert wou fit*~wed in this

	

The value and importance of pobiic

	

s also
Qesphasized throughout the document.

This guidance foeooes on the programmatic aspects rather than the technical issues of the
TMDL process. Numerous technical guidance manuals have been developed by EPA to assist
States in calculating wasteload allocations (WLA) . A list of these manuals can be found in
Appendix A along with a description of other relevant guidance documents . A brief
description of selected technical considerations can be found in Appendix D and information
about EPA supported models can be found in Appendix E.. The other appendices provide the
reader with useful and relevant information such as descriptions of related water quality
programs (Appenft a) and a general outline of an EPA/Stte agr cment for TMDL
development (Appendix F).

Policies and Principals

To achieve the water quality goals of the Clean Water Act, EPA's first objective is to ensure
that technology-based controls on point sources are established and maintained. Where such
controls are insufficient to attain and maintain water quality standards, water quality-based
controls are required. Under the authority of section 303(d) of the Clean Water Act, EPA
expects States to develop TMDLs for their water quality-limited waters where
technology-based effluent limitations or other legally required pollution control mechanisms
are not sufficient or stringent enough to implement the water quality standards applicable to
such waters.

More intensive assessments of water quality and an evaluation of polhdicn sources should be
condoctod wbm wa r quality standard violationsoo4Ar era

	

de ing
wax quality or habitat loss are observed . A TMDLX

	

bea

	

iron appro to
cool actions taken on all pollution sources and follow-up monitoring should be conducted to
assure that water quality standards are met . If follow-up monitoring indicates that water quality
standards are not or will not be met, a revised TMDL is required .

Lack of information about certain types of pollution problems (for example, those associated
with nonpoint sources or with certain toxic pollutants) should not be used as a meson to delay
ipkeeatatim of wakr quality-based controls. When developed according to a phased
approach, the TMDL can be used to establish load reductions where there is i

	

t due to
maspoirt i n -r Ps or wbese there is a lack of data or adequoe=add** EPA
pa emir that lord afoGrboms for noegroit sconces sesstybebraed on •yllsu

	

(40 (M
134.20) depending an the availability of data and appe~oprirla face hr

	

loads.
In a Mitten, bthwc approving a TMDL in wbith aois ifthe halt ~ i sifocated t+o
nosopoiat somee in lien of additional load reductions Aocisied to tit -'-

	

mastbe
specific gees that the nonpoint source reductions will in fact oeciu. there

	

this
guidance provides that in specific situations, the TMDL must include a schedule for the
implementation of control mechanisms, monitoring, and assessmnat of standards attainment if
standards are not attained, a TMDL revision is required. Data collected through monitoring
would then he useful in revising the TM1)T . Whip this nhigrrl an,wnarh rrnnirr_c vAAitinnal



control mechanisms where there is a lack of information-

PRINCIPLES
Biennial Submission of Lists . Every two years, States will submit their required
303(d) identification of water quality-limited waters still needing T DLs
including a priority ranking of watabodies to EPA. These lists may be included
with a States biennial 305(b) report or as a separate report submitted at the same
time as the 305(b) report.

Priority TMDLL Along with the biennial submission of 303(d) lists, States will
identify high priority waters targeted for TMDL development over the next two

Approach for TMDL Development . When specific criteria are met, a TMDL
with additional specifications for monitoring and implementation under the phased
approach should be developed to provide for immediate pollution reduction and
for collection of additional information .

Inqdementation of Controls Based on TMDLs. States will continue to improve
and maintain point source controls through WLAs and NPDES permits while
implementing and maintaining nonpoint source controls through LAs and State or
local requirements .

Nonpoint Source Controls . LAs for nonpoint sources will be accompanied by a
description of nonpoint source load reduction goals and the procedure for
reviewing and revising nonpoint source controls . Such descriptions will be
referenced in reviewing TN Ls for approval .

Time Schedule. TMDLs will be developed on a schedule negotiated with EPA
Regional offices. Time schedules for the review of TMDLs will also be negotiated
with EPA Regional offices, but will occur within the statutory requirement of 30
days.

Geographic Targeting. States should develop TMDia tba account far both point
and noepeint sortoes on a geographically target et io4Y ' ' . ieo 'catty
targeted waterbodes could include segments, basins, and watersheds as defined by
the States.

Threatened Good Quality Waters. States are expected to include threatened
good quality waters in their identification and prioritization of waters still needing
TMDLs.

Pubhe Participation . States are expected to ensure appropriate public
participation in the TUDL development and implatrea on pr'oce.

-mental Indicators. States should mewae die effortH .iesa of oontrol
:actions by monitoring hanges in ambient water %aft cFjjahjkei cndifiam
Mpg envir s ital progress or showing to a abcal
_need and has become a key element in EPA's 1 - 1 -60
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As required by the Clean Water Act, States are to identify and report to EPA their water
quality-limited waters . These waters are to be identified according to the provisions
established in EPA's Water Quality Management and Planning Regulation at 40 CFR 130.7(b) .



should submit to EPA, in conjunction with the 305(b) water quality assessment reports, in
April of 1992, the list of water quality-limited waters that still require TMDLS . Every two
years thereafter, a State should update its list of 303(d) waters and submit it with the 305(b)
report. This guidance describes in detail the identification process and the specific information
that should be submitted to EPA .

As required by the Clean Water Act, States are to rank by priority all waters needing TMDLs .
Since each State has a unique organizational arrant for the protection of water quality,
this guidance does not Praazbe how a State should its

	

' .
should result in the identificefi n of targeted water

	

>bc
developen should be undertaken In the biennial submission of theirend Fist of 303(d)
waters, EPA expects States to identify the waters targeted for TMDL development in the
forthcoming two years .

Historically, the water quality-based pollution control program has focused on reducing the
load of chemical contaminants (e.g. nutrients, biochemical oxygen demand, metals) to
waterbodies . EPA has defined the terms load, loading capacity, and load allocation in
regulations and technical guidance documents so that wasteload allocations can be calculated .
Chemical contaminant problems will continue to constitute a major portion of pollution
control efforts and the terms "bad' and "load reduction" are used tlmoughut this document .
However, it is becoming increasingly apparent that in some situations water quality standards
- particularly designated uses and biocriteria -- can only be attained if non-chemical factors
such as hydrology, channel morphology, and habitat are also addressed . EPA recognizes that it
is appropriate to use the TMDL process to establish control measures for quantifiable
non-chemical parameters that are preventing the attainment of water quality standards . Control
measures, in this case, would be developed and implemented to meet a TMDL that addresses
these parameters in a manner similar to chemical loads . As methods are developed to address
these problems, EPA and the States will incorporate them into the TMDL process .

The principles established by EPA in this guidance reflect these policies and reaffirm the
existing regulatory requirements. They are intended to help States manage their surface water
quality programs in a manner consistent with the intent and requirements of section 303(d) of
the CWA and the Water Quality Planning and Management Regulations in 40 CFR 130 . These
principles are discussed throughout this guidance .

Claw Water Act Secdoa 303(d)

Section 303(d) of the Act (see next page) requires States to identify waters that do not or are
not expected to meet applicable water quality standards with technology-based controls alone .
Waters impacted by thermal discharges are also to be identified . States are required to
establish a priority ranking for these waters, taking into account the pollution severity and
designated uses of the waters.

Once the identification and priority ranking of water quality-limited waters are completed,
States are to develop TMDLs at a level necessary to achieve Se applicable State waft quality
ata xl ds. Completed TIADIs most allow for seasonal moos and i nkslin of safety than
accounts for my lack of lmawledge concerning the relation betwe i efflow

	

on
and water quality.

States am required to submit to EPA the "waters identified sod loads atkfiAme for review
and approval by EPA. If disapproved, EPA will establish the TMDLs at levels necessary to
implement the applicable water quality standards . For waters that are not identified render
sections 303(dX 1 XA) and (1)(B) as being water quality-limited, States are to estimate TMDLS
for information purposes.



oruer to ensure consistency witn the water quality standards process for use classification and
with the NPDES antibacksliding requirements .

FEDERAL WATER POLLUTION CONTROL ACT
	 Section 303(d)	



(1)(A) Each State shall identify those waters within its boundaries for which the
effluent limitations required by section 301 (b) (1) (A) and section 301(b)(1)(B) are'
not stringent enough to implement any water quality standard applicable to such'
waters: The State shall establish a priority ranking for such waters, taking into
account the severity ofthe pollution and the uses to be wade ofsuck w ters

(B) Each State shall ideeuify those waters or parts thereof within ii ioundaries
for which cowbols on d6o oat dlsdkerges under wed 301 am not satr*gext

md n
	 .

;

(C) Each State shall ec tabfish for the waters identified is par

	

r (1)(A) of
this ~, and in aoaveda nee with the purr*

	

t hirn''fiii biliwaau
daily load, for those po

	

which the Adxdxisti .rt

	

nn der motion
304(a)(2) as suitable for such calculation. Such load shall be established at a
level necessary to implement the applicable water quality standards with
seasonal variations and a margin ofsafety which takes into account any lack of
knowledge concerning the relationship between effluent limitations and water
quality.

-(D) EachSWe shall esdxmI a for the waters ids in pmnrwpk (7)(N) of
this subsection the total muvdmuiw daily thermal load required to assure
protection and propagation of a balanced indigenous population of shellfish,
fish and wildlife. Such estimates shall take into account the normal water
temperatures, flow rates, seasonal variations, existing sources of heat input, and
the dissipative capacity of the identified waters or parts thereof. Suck estimates
shall include a calculation of the maximum heat input that can be made into
each such part and shall include a margin of safety which takes into account
any lack ofknowledge concerning the development ofthermal water quality
criteria for such protection and propagation in the identified waters or parts
thereof.

(2) Each State shall submit to the Administrator from time to dme, with the fast
such submission not later than one hundred and eighty dale *w ire date of
publication of the first identification ofpollutants under section 304(a)(2)(D},
porgy(7~(1 (amp)o

_ !iw
"Administrator shall ekker approve or disapprove =zh - -m ifcatblm and load
not later than thirty days after the date of submission . If the Adarisimtrator
approves such identification and load, such State shall incorporate them into its
current plan under subsection (e) of this section. If the Administrator
disapproves such identification and loam he shall not later than thirty days after
the date of such disapproval identify such waters in suck State and establish
such loads for such waters as he determines necessary to iplewe t the water
quality standards applicable to suck waters and upon such identification and
estaitiskaaaet the Stripe th iarpwate them kW JMs.ctwrnastpirre W#AW

jmiae do (e) of this ,ecMa

'(3) For the rite pwpaae of dewelopiig Iwf

	

sWAdnprpj/y
ull waters w thin its boundaries which k has net
(7XA) mad(IXD) ofd

	

and as fa abe
maximum daily load with seasonal variations and margins ofsafesfor those
pollutants which the Adwraeistrator Identifies under sector 30d(a)(2) as suitable
for such calculation andfor thermal discharges, at a level that would assure
protection and propagation of a balanced indigenous population offish,
.. Z.wsllsw 1	4 . .sf.nse



k(4) LIMITATIONS ON REVISION OF CERTAIN EFFLUENT
LIMITATIONS.-

(A) STANDARD NOT ATTAINED.-For waters identified under paragraph
(IXA) where the applicable water quality standard has not yet been attained, any
effluent limitation based on a total maximuut dilly load or other waste load
allocation established under this section may be revised only if (i) the cumulative
ejpw of off sit revised effluent limitations hoWon such total neaa imisw day
load or wrsft load allocation will assnre the
lamwir L or (Ii tieduo i use which Is

	

__~6s
acco daec with rag nldobas a tablisbd and o Aids section.

(3) STANDARD ATTAINED. For waters1 kNOW idwparagr pk (1)(A)
where the qualiy, of suck waters equals or ex+ata~ lewds necessary to protest the
designated use for such waters or otherwise required by applicable water quality
standard, any effluent limitation based on a total maximum daily load or other
waste load allocation established under this section, or any water quality
standard established under this section, or any other permitting standard may be j
revised only if such revision is subject to and consistent with the antidegradatiion
Policywedunder this section.

Water Quality Planning and Management Regulation

EPA's Water Quality Planning and Management Regulation at 40 CFR Part 130 establishes the
program and policies that implement CWA section 303(d) requirements . Section 130.7
describes the TMDL process and the State's responsibility for identifying waters still requiring
TMDLs, setting priorities and developing TMDLs, submitting the waters identified with
priority rankings and the TMDLs to EPA for approval, and the incorporation of the TMDLs
into the State's Water Quality Management Plan.

To implement the program, the regulation establishes the following definitions for loading
capacity, load allocation, wasteload allocation, total maximum daily load, water
quality-limited segments and water quality-limited segments still requiring TMDLs. A
definition for margin of safety (MOS) is also provided .

Low capacity (LC) - The greatest maxi of boding tl a wateras receive
without violating water quality standards. (40 CFR 130.2(f))

Load allocation (LA) -- The portion of a receiving water's loading capacity that is
attributed either to one of its existing or future nonpoint sources of pollution or to
natural background sources. Load allocations are best estimates of the loading,
which may range from reasonably accurate estimates to gross allotments,
depending on the availability of data and appropriate techniques for predicting the
loading. Wherever possible, natural and nonpoint source loads should be
distinguished- (40 CFR 130.2(g))

Wasteioad afocatba (WLA) - The portion of a reonving wate' loading
capacity that is al located to one of its existinger fafte point aocecas of pollution.
WLAs constitute a type of water quality-based uses won.;X44 CFR
130.2(h))

Total maximum daily load (TMDL) - The cum of the individual WLAs for
point sources and LAs for nonpoint sources and natural background . If a receiving
water has only one point source discharger, the TMDL is the sum of that point
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nonpoint source pollution control actions make more stringent load allocations
practicable, then WLAs can be made less stringent . Thus, the TMDL process
provides for nonpoint source control tradeoffs . (40 CFR 130.2(i))

In practice, the terms 7MDL and WLA have at times been incorrectly used
brLerc iangeably instead ofconsidering both LA and WLA as components ofa
7MDL. A TADL, as referenced in this guidance, includes both WLAs and LAs.
eatablished in accordance with EPA's regulations.

Waterq.aItY

	

segemts - Those

	

dnt do not or we not
expected to meet applicable water quality

	

evib after the application of
technology-based effluent limitations required by aodi 30I(b) and 306 of the
Ad. (40 CFR 130.26)) Technology-based cwattuls iooclndee, but we not limited to,
best practicable control technology currently available (BM and secondary
treatment

Water quality-limited segments still requiring TMDLs - Segments identified
through a process established by paragraph 130.7(bXl) of EPA's Water Quality
Planning and Management Regulation . Waters need TMDLs when certain
specified pollution radon requiaments (identified in the regulation under
subparagraphs (bX 1 )(i), (u`)4 and (iii)) are not stringent enough to implement water
quality standards for such waters. The specified pollution controls include
technology-based effluent limitations required by sections 301(b) and 306 of the
Clean Water Act and other appropriate requirements that can provide a more
stringent level of treatment than federally-required technology-based effluent
limitations . (40 CFR 130.7(bXl))

This document contains the terms 303(d) waters and 303(d) lists . These waters
(and waters on the 303(d) lists) are those water quality-limited segments that still
require 7MDLs as defined by the regulation . Thus, a water segment that meets its
water quality standards after the implementation of water quality-based control
actions would retain its water quality-limited status bit would no longer be on a
State's 303(d) list of waters still requiring TMDIs .

Margin of Safety (MOS) - A required

	

f TMDL
for the unw trusty about the re

	

ip

	

*e
quality of the receiving waterbody . (CWA sect n 1(d)(1XC)) The MOS is
normally incorporated into the conservative assumptions used to develop TMDLs
(generally within the calculations or models) and approved by EPA either
individually or in State/EPA agreements . If the MOS needs to be larger than that
which is allowed through the conservative assumptions, additional MOS can be
added as a separate component of the TMDL (in this case, qu

	

vely, aTMDL
=LC=WLA+LA+MOS).
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CHAPTER 2

THE WATER QUALITY-BASED APPROACH TO
POLLUTION CONTROL

The Water Quality Planning and Management Regulation (40 CFR 130) links a number of
Clean Water Act sections, including section 303(d), to form the water quality-based approach
to protecting and cleaning up the nation's waters (diagrammed in Figure 1) . This chapter
describes the overall approach for the development of TMDLs and subsequent implementation
of water quality-based point and nonpoint source pollution control measures based on water
quality standards. Other related guidance on various aspects of the water quality-based
approach are described in Appendix A.

The water quality-based approach emphasizes the overall quality of water within a waterbody
and provides a mechanism through which the amount of pollution entering a waterbody is
controlled based on the intrinsic conditions of that body of water and the standards set to
protect it. This approach begins with the determination of waters not meeting (or not expected
to meet) water quality standards after the implean talon of

	

, :

	

sed conavis (such
as BPT and secondary I catment) . Waters identifier1("process are sonadered water
quality-limited and must be prioritized . An overall plan to manage the excess pollutants in
each waterbody can then be developed. The necessary limitations on the introduction of
pollutants to the waterbody are identified through the development of a TMDL under section
303(d).

Previous practices for implementing 303(d) have focused primarily on point sources and
wasteload allocations (WIA). All water quality-based permit limits axe based on a WLA. The
WLA is either reviewed individually by EPA or where there exists a State/EPA technical
agicanent, is developed coat with that agre=es l in ieo yam nonpoint saat ,ce
cantdb lions to water quality pr+obleats lie become bdtar wA mood sod it is no r clear that
EPA and State implementation of 303(d) must encompass naapoint scarce pollution problems
and seek to address problems occwfing over large I

	

As a ooasegoooce, this
document describes a more rigorous process for im~tet

	

be need
to develop TMDLs that include load allocations (LA) as well at wasteToad allocations.

As shown in Figure 1, the water quality-based approach contains the following steps :

1 . Identification of water quality-limited waters still requiring TMDLs .

The TMDL Process



3 . TMDL development.

4. Implementation of control actions .

5. Assessment of water quality-based control actions

Steps 1, 2, and 3 are addressed by the CWA in section 303(d) . Steps 4 and 5 are integral parts
of the process and are briefly described in this docawwL

States are to review and revise water quality standw*, as neoassary, every dxw years and
NPDES permits we to be re-evaluated and issued every five years. The water quality-based
approach links these two processes and is, therefore, an ongoing process of evaluation and
modi5atioo. In addition to standards and permits Redone, section 319(b) nonpoint source
(NPS) management plans can and should be continually updated as well .

I
Iderti kdion of Voter
Que6ty-united \Wers
I RoVkr*- WMW qudiy Atendards
i E retude mordairg dole
i DeterMBie tiedeq .rde controls
we in plea

Step One: Idenuf cation of Water Quality-Liasltad Waters

The war r quality-based approach to pollution control begins with the idea ifcation of
problem watezbodies. State water quality standards fow lice basis and -yam'_by which
States can assess the waterbody status and implmeat needed pollution coottois..Stw water
quality stendardls include three elements: designated uses for the watetbody, cr da (physaal,
chemical, and biological) to protect the designated uses, and an antidegradation statement.
States need to identify those waters not meeting any one of these components of water quality
standards .

PPA'e Watts !1\,~l ;r .~ Dln.~ .~;n.+ n-A
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water quality standards for such waters.

Identifying Waters Still Requiring
TMDLs: 40 CFR 130.7(b)

(bXl) Each State shall idea* those water -
quality segments still requiring WLAWLAs
and TMDLs within its boundaries for which : `

(I) Tedoolog -b
limitations required Wsections
301(b), 306, 307, or other
sections of the act;

(ii) More stringent effluent
limitations (including
prohibitions) required by either
State or local authority
preserved by section 510 of the
Act, or Federal authority (e.g.,
law, regulation, or treaty) ; and

(iii) Other pollution control
requirements (e.g., best
management practices) required
by local, State, or Federal
authority

are not stringent enough to implement any
water quality standard applicable to such
waters .

The most widely applied water pollution controls are the technology-based effluent limitations
required by section 301(b) and 306 of the Clean Water Act . In some cases, a State or local
authority may establish enforceable

	

beyond technolo

	

controls. Eases
of such

	

may be hose that (1) provides iibk i meat S permit limitations
to protect a valuable water resource or (2) provide for the management of certain types of
nonpoint source pollution .

To exempt a water quality-limited water from the TMDL process, the pollution control
requirements cited in the regulation under 130 .7(bXi),(ii), and (iii) (see box) must be
established and enforced by Federal, State, or local laws or regulations and be stringent enough
that, when applied, the remving waterbody will mod water quality shodards. These
requirements must also be specifically applicable to the particular water quality problem and,
if not yet impkmcatod, a scale Ew the timely i I I

	

- taion of such requirements must be
e& Chapter 4 contains mote specific

	

patabint i o identification of water
quality-limited won still requiring TILL (see	.

Identificdiort of threatened good quality waters is aa~~t otdris appcoacb. Adequate
IWIcontrol of new dischMp from either point or n~oapoiIFm

	

at idbe a high priority for
States to maintain the existing use or uses of these watorbodies . In to identification of
threatened waters it is important that the 303(d) process c

	

the water quality standards
program to ensure that a State's antidegradation policies as established in State law are
followed .
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prevention" approach to water quality management (see box).

Pollution Prevention Advantages
Consistent with 40 CFR 130 .7 (cXiXii)
which requires that TMDLS be established
for all pollutants that prevent or are expected
Ito pevad water quality standards fian
!being achieved.

j Encourages States to maintain and peo~bec
existing water quality .

Easier and less costly in the long term to
prevent impairments rather than retrofit
controls to clean up pollution problems .

Meets EPA objectives to support the State's
collection of data on impacted or threatened
~watxa.

Each State may have different methods for identifying and compiling information on the status
of its waterbodies depending on its specific programmatic or cross-programmatic needs and
organizational arrangements. Typically, States utilize both existing information and new data
collected from ongoing monitoring programs to assess whether water quality standards are
being met, and to detect trends .

States assess their waters for a variety of purposes, including the targeting of cleanup
activities, assessing the extent of contamination at potential Superfu nd sites, and for meeting
federally mandated reporting requirements. While the identification of water quality-limited
waters may appear to be a major task for the States, a significant amount of this work has
already begun or has been completed under sections 305(b), 304(1), 314(a), and 319(a) of the
Clean Water Act as amended in 1987 . (Appendix B provides a summary of these supporting
CWA programs.)

Section 305(b) requires States to prcpaa+e a water qural t

	

tRs 11

	

to
document the status of waterbodies that have been asses.ed?tlnder section 304(I), States
identified all surface waters adversely affected by toxic (65 classes of compounds),
conventional (such as BOD, total suspended solids, fecal coliform, and oil and grease), and
nonconventional (such as ammonia, chlorine, and iron) pollutants from both point and
nonpoint sources. Under section 314(a), States identified a list of publicly owned lakes for
which uses are known to be impaired by point and nonpoint sources. Section 319 State
Assessment Reports identified waters adversely affected by noopoitut sources of pollution.
Lists prepared to satisfy requirements under section 305(b), 304(1), 314(a) and 319 should be
very useful in preparing 303(d) lists.

Other existing and readily avail" data and information saw= s=Id be domed in
preparing section 303(d) lists. See, for example, AWendixG

	

,meets iGreeaiari

categories similar to those foaod in current regulations

	

f~d.~r

	

re~izataer~.~
Figure C-1 in the	tI depicts a sample process 1'or idea `uis

	

wMetL Other data
sources are listed as an appendix of the Final Guidance for Imvlemesatation of
Requirements Under Section 304(11ofthe Clean Water Act as A~ ded, March 1988 .
The Toxic Chemical Release Inventory (TRI) developed under Title III, Supe fund and
Reauthorization Act (SARA) is an important information source as well as any relevant
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information to produce the lists) as assessments are made and report these lists to EPA once
every two years. States should include, in their biennial 303(d) lists, information on which
waterbodies have been added or deleted from the list and which waterbodies were assessed
since the last reporting period. (See Chapter 4 for further details on submission of lists to
EPA.)

Step Two:Priority R eking and Targeting

(voce waters needing additional controls ban bean lid,a State ptkrWm it8 lid of
waters using established nuking processes that sbOW coned& all waft Ool1ution cool
activities within the State . Priority ranking has traditionally been a process defined by the State
and may vary in complexity and design . A priority raol®g should emrble the State to mute
efficient use of its available resources and meet the objectives of the Clean Water Act.

The Clean Water Act states that the priority ranking for such waters must take into account the
severity of the pollution and the uses to be made of such waters . Several documents (see box)
are available from EPA to assist States in priority setting .

Priority Setting Documents
Setting Priorities: The Key to Nonpoint
Source Control (OWRS, July 1987) .

SelectingPriorityNonpoint Source
Projects: You Better ShopAround (OW
and OPPE, August 1989, EPA
506/2-89/003) .

The Lake and Resevoir Restoration and
GuidanceManual, First Edition (OWRS,
EPA 440/5-88-002).

The Lake and Reservoir Restoration and
Guidance Manual, Second Edition (OWRS,
EPA 440/4-90-006).

State clean Water Strategies: Meedat the
Challenges for the Future (OW, December
1988) .

According to EPA's State Clean Water Strategy document "Where all water quality problems
cannot be addressed immediately, EPA and the States will, using multi-year approaches, set
priorities and direct efforts and resources to maximize environmental benefits by dealing with
the most serious water quality problems and the most valuable and threatened resources first."

Targeting high priority waters for TMDL development :ir uld reflect an evaluation f the
relative value and benefit of waterbodies within the State and take into consideration the
followth

• Risk to human health and aquatic life.,

• Degree of public interest and support .

•

	

Recreational, economic, and aesthetic importance of a particular waterbody .



• Immediate programmatic needs such as wasteload allocations needed for permits that
are coming up for revisions or for new or expanding discharges, or load allocations for
needed BMPs .

•

	

Waters and pollution problems identified during the development of the section 304(1)
"long list."

•

	

Court orders and decisions relating to water quality .

•

	

Natiasi policies and priorities such as those identified in EPAs Armual Operating
Guidance.

States are required to submit their priority rankings to EPA for review . EPA expects all waters
needing TMDLs to be ranked, with "high" priority waters - targeted for TMDL development
within two years following the listing process -- identified. (See Chapter 4 for further details
on submission of priorities to EPA .)

In order to effectively develop and implement TMDLs for all waters identified, States should
establish multi-year schedules that take into consideration the immediate TMDL development
for targeted waterbodies and the long-range planning for addressing all water quality-limited
waters still requiring TMLs. While it would be expected that these schedules would change
when a State's priorities change in response to "hot spots" or critical situations at any given
time, a long-range schedule provides several advantages to a State (see box) .

Advantages to Long-range
Schedules

•

	

Encourages integration with the
permitting cycle, the water quality
standards revisions, and other required
water quality management activities.

•

	

Allows for long-term monitoring
which may be needed to assess condo
action.

•

	

Sets consistency in developing
TMDLs.

•

	

Establishes a basis for setting overall
water quality management priorities .

•

	

Supports a geopgraphic approach far
TMDL development for targeted
waterbodies.

Step Tree• TMDL Dtvdopnieat

For a water quality-limited wow that still requires a Tli ;s s

	

a T MM
that quantifies pollutant sources and allocates allowable loads to the contnbuting point and
nonpoint sources so that the water quality standards am attained for that waterbody . The
development of TMDLs should be accomplished by setting priiorities, considering the
geographic area impacted by the pollution problem, and, in some cases, using a phased
anoroach to establishing contrnl meaemr hacrrl r%n th. TMT T
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and the biocritenia/bioassessment approach. The chemical specific approach is one where
loadings are evaluated in terms of the impact on physical-chemical water quality conditions
(e.g., dissolved oxygen or toxicant concentrations). While an integrated approach that
considers all three techniques is preferred for the protection of aquatic life, the chemical
specific approach is usually the one used to address loads that affect those water quality
standards which protect human health.

Marry water pollution concerns are area-wide phenomena that are caused by multiple
dischumars, multiple pollutants (with potential

	

dads$ c hops ,~o~r ~rpa~oiot
sources. A

	

1V

	

deposition and ground war ,

	

ama~gr iflio to rvU siplific t
pollutant loadings to surface waters . As a result, EPA recommends that States develop TMDLs
on a geographical basis (e.g., by watershed) in order to efficiently and effectively maaaW the
quality of surfsce waters .

The TMDL process is a rational method for weighing the competing pollution concerns and
developing an integrated pollution reduction strategy for point and nonpoint sources . The
TMDL process allows States to take a holistic view of their water quality problems from the
perspective of instream conditions . Although States may define a waterbody to correspond
with their current programs, it is expected that States will consider the extent of pollution
problems and sources when defining the geographic area far developing TMDLS . In general,
the geographical approach for TMDL development supports sound environmental
management and efficient use of limited water quality program resources. In cases where
TMDLS are developed on watershed levels, States should consider modifying permitting
cycles so that all permits in a given watershed expire at the same time .

For traditional water pollution problems, such as dissolved oxygen depletion and nutrient
enrichment, there are well validated models that can predict effects with known levels of
uncertainty. This is not true for such non-traditional pollution problems as urban stormwater
runoff and pollutants that involve sediment and bioaccumulative pathways . Predictive
modeling for these problems therefore uses conservative assumptions, but in many cases the
degree of certainty cannot be well quantified until more data becomes available to develop
sensitivity analyses and model comparisons. For TMDLs involving these non-traditional
problems, the margins of safety should be increased and additional monitoring required to
verify attainment of water quality standards and provide data needed to recalculate the TMDL,
if necessary.

EPA regulations provide that load allocations for nonpoint sources and/or natural background
Rare best estimates of the loading which may range from reasonably accurate estimates to gross
allotments ..-".! A phased approach to developing TMDLs may be appropriate where estimates
are based on limited information . The phased approach is a TMDL that includes monitoring
requirements and a schedule for re-assessing TMDL allocations to ensure attainment of water
quality standards . Uncertainties that cannot be quantified may also exist for certain pollutants
discharged primarily by point sources. I n such situations a large margin of safety and
follow-up monitoring is appropriate .

Where nonpoint source controls are involved, the phased approach is also necessary. U der d
CWA, pre only federally enfoweable controls are those point sous=es $Trough the NPDES
pmtPie In eider to allocate loads a nongbon aoerpol t and poiatt souaru ;es, lacers
must bersasooable asauraaxs that nonpoint source ran WiUkftfbd waved. Wbme
there are not reasonable assurances, under the CWA, the entire load ruction must be
assigned to point sources. With the phased approach, the TMDL includes a description of the
implementation mechanisms and the schedule for the implementation of nonpoint source
control measures.



water quarry-oaseu control measures ana aaopt an expuctt seneaule for unplementat1on and
assessment. States can also use the phased approach to address a greater number of
waterbodies including threatened waters or watersheds which would otherwise not be
managed. Specific requirements relating to the phased approach are discussed in Chapter 3.

Step Four:Implementation of Control Adders

Owe a TEL or a phased TMDL has bow established for a watabody (or watershed) and fire
appmpiiate soruti a loads developed, imp

	

s of eoanttol actions should proceed., The
Shls *r EPA is reapoaalble for impiesne~tatiort, c

	

feewaked
monagemaA P1nm edam, point Mod nonpoiat source coetrrois should U9 npl~miented to meet
wasteload allocations and load allocations, respectively . Various pollution allocation schemes
(i.e., detexmimtim of allowable pollution among diffetbet pollution sow in the see
waterbody) can be employed by States to optimize alternative point and nonpoint source
management strategies .

The NPDES permitting process is used to limit effluent from point sources . Chapter 3 provides
a more complete description of the NPDES process and how it fits into the water quality-based
approach to permitting. Construction decisions regarding publicly owned treatment works
(POTWs) and advanced treatment facilities must also be based an the most stringent of
technology-based or water quality-based limitations . These decisions should be coordinated so
that the facility plan for the discharge is consistent with the limitations in the permit .

In the case of nonpoint sources, both State and local laws may authorize the implementation of
nonpoint source controls such as the installation of Best Management Practices (BMPs) .
Section 319 State management programs can be a useful tool to implement nonpoint source
control measures and ensure improved water quality. Many BMPs, however, may be
implemented even where regulatory programs do not exist . In such cases, a State needs to
document the coordination which may be necessary among State and local agencies,
landowners, operators, and managers and then evaluate BMP implementation, maintenance,
and overall effectiveness to ensure that load allocations are achieved. Chapter 3 discusses
some of the technical issues associated with implementation of nonpoint source control
measures .

Step Ftve:Assessment of Water Quality-Based Control Actions

Throughout the previous four steps, monitoring is a crucial eleanent of water quality-based
decision making In this step, monitoring provides data for an and

	

t evaluation of
whether the TMDL and control actions that are based on the TMDL protect or improve the
environment and are sufficient to meet changing waterbody protection requirements such as
revised water quality standards or changing pollution sources (e.g., urbanization).

Monitoring programs often begin with baseline monitoring Seth monitoring should not be
regarded as a prerequisite to implementing control measures for a waterbody. If monitoring
has not yet begun, control measures and monitoring shoaid be' nplaerea~ted simultaneously to
asaue that pobafim abate mew activities a n not Ask) ad.

In the case ofpoint soraces, amts arc

	

Qrst

	

are required to
provide reports an compliance with NPDES

	

soaae_i es, discharg= may
also be required in the permit to aaeas impact of tbnbt

	

tae INft4VIu& water. A
monitoring requirement can be put into the permit as a special condition as long as the
information is collected for purposes of writing a permit limit States are also encouraged to
use innovative monitoring programs (e.g., cooperative monitoring4 and volunteer monitoring)
to provide for adequate point and nonpoint source monitoring coverage .



nonpoint source control measures. EPA recognizes monitoring as a high priority activity in a
State's nonpoint source management program . 6_ To facilitate the implementation and
evaluation of NPS controls States should consult current guidance . 11

1 - USEPA. 1985. Guidance for State Water Monitoring and Wasteload Allocation Program .
OW/OWRS, EPA 440/4.85-031. W

	

MC. Bak

2 - 40 CFR 130.10 (d)(6) Back.

3 - 40 CFR 130.2(g) Back

4 - USEPA. 1984. Planning and Managing Cooperative Monitoring Projects . OW/OWRS .
EPA 440/484-018 . Washington D.C . Back

5 -- USEPA. 1990. Volunteer Water Monitoring: A Guide for State Managers. OW, EPA
440/4-90-010. Washington D.C. Back

6 - 55 FR 3563, August 28,1990 Back

7 - USEPA. February, 1988. Draft Nonpoint Source Monitoring and Evaluation Guide .
OW/NPS Branch . Washington D.C. Back

8 - USEPA. September 19, 1989. Nonpoint Source Monitoring and Reporting Requirements
for Watershed Implementation Grants . OW/NPS Branch. Washington D.C . Back
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CHAPTER 3

Guidance for Water

The TMDL Process

DEVELOPMENT AND IMPLEMENTATION OF I HE
TMDL

Development of the TMDL

The TMDL process is an important element of the water quality-based approach . It links the
development and implementation of control actions to the attainment of water quality
standards. This chapter expands the discussion introduced in Chapter 2 on how to develop
TMDLs and implement controls for water quality-limited waters . Appendix D and E provide
supporting information on some important technical considerations and EPA supported
models for TMDL development

The TMDL Objective

As stated in 40 CFR 1312, "[water quality] standards serve the dual purposes of establishing
the water quality goals for a specific waterbody and save as the

	

Own for the
easabtidune t ofwaa-cg ty-based treatment ooatro s mad WDPWW- b

	

to
technology-based levels oftreatment required by section 301(b) and 306 of the Act." Standards
also contain antidegradation provisions to prevent the degradation of existing water quality .

The objective of a TMDL is to allocate allowable loads among different pollutant sources so
that the appropriate control actions can be taken and water quality standards achieved . The
TMDL provides an estimate of pollutant loadings from all sources and predicts the resulting
pollutant

	

The TMDL determines the allowable loads and provides tale basis for
establishing or modifying controls on pollutant sources.

The TMDL Proem

The total pollutow load to a wateabody is derived from point, n~oapoint, sad background
sources. Pollataf loads may be brumported into waiitetfiodiesb t tT

	

e; overland
flow, ground water, or atmospheric deposition . The TMDL concept has successfully been
applied to develop wasteload allocations for point source discharges in low flow situations
where nonpoint sources are not a concern . TMDLs can and should be used, however, to
consider the effect of all activities or processes that cause or contribute to the water
aualitv-limited cnnditinns of a witerhMv Artivitira ,nav rrlatr tr+ thermal rhanara {lr w
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on State and local authorities and actions to reduce nonpoint source pollution .

An example of how to apply such a TMDL might be in the control of excess sediment which
causes loss of a beneficial use of a waterbody . If standards, established to protect against the
loss of a beneficial use (e.g., fish spawning), are not met and, if the process causing the
problem (i.e., excess sedimentation) can be quantified, then it may be appropriate to use the
TMDL process to assess the adverse impacts and potentially set controls on the problem
activity. In this example, the activity might be urban development for which effective controls
can be implemented to reduce sediment lending

	

ii

	

dam.---

The TMDL process distributes portions of the waWbodys assimilative capacity to various
pollution sources - including natural background sources and a magi of safety - so that the
waterbody achieves its water quality ids . 'h analyst may use preMa6ve modeling
procedures to evaluate alternative pollution allocation schemes in the same waterbody . By
optimizing alternative point and nonpoint source control strategies, the cost effectiveness and
pollution reduction benefits of allocation tradeoffs may be evaluated (see Appendix D) . The
approach normally used to develop a TMDL for a particular waterbody or watershed consists
of five activities (see box) .

	 TMDL Development Activities
•

	

Selection of the pollutant to consider .

•

	

Estimation of the waterbody
assimilative capacity.

•

	

Estimation of the pollution from all
sources to the waterbody.

• Predictive analysis of pollution in the
waterbody and determination of total
allowable pollution load .

•

	

Allocation(with a margin of safety) of
the allowable polh ticon among the
different pol cation .

	

amama
that water quality
achieved .

In developing a TMDL it is important to keep in mind certain constraints on the WLA portion
that are imposed by antibacksliding regulatory provisions . The WLA will normally result in
new or more stringent water quality-based limits than those contained in a previously issued
permit. In a limited number of cases, however, it is conceivable that less stringent water
quality-based limits could result In these cases, permit limits must conform to the
antibacksliding provisions contained in section 402(o) of the CWA.

Sdeatien ifApproach

Figure 2 Mustrates the critical decisions and the

	

mopsin tbshprocess far
developing bad allocations and implementing and

	

` - control idioes. In sao~e cases,
as illustrated by the left side of the diagram, TMDL development can be straight-forward and
relatively simple. In other cases, as depicted by the right side ofthe diagram, a phased
approach may be more appropriate . Regardless ofwhich path is followed, the allocation of
loads and establishment of control actions should ensure that all water quality-limited waters



Implement Controls and Complete Required Data Collection
•

	

NPDES perils for pant source controls
•

	

Stake or local processes for norpairt source controls
. Additional montomg
•

	

F'nal caibration of models

•

	

Yomfar PsVA" .
0 Ail 6

	

or
rawamls

INft

•

	

tAs for NPS which
- M airtain or rrpiernert new
PPS controls (BMPs)

•

	

Martin of safety
SchedWe for is
•

	

Ine#alation and e. aluafon
OfPPS ooelrome

•

	

DaftColle sfoa
•

	

VMOS _deem
•

	

Additional rmdekV If needed
Irmlelroentatbn of Schedule

Once a watarbody, is selected for action, an analyst neat daade if the available data and
information about the Sotnca, fate, and transport of the pelhdaot to be coetiofed is adequate .
The level of effort and scientific knowledge needed to acq a adequate data and perform
maningfnl Predictive Malys= is often a function erf t

	

aola+os, p
characte:isti s, and the geogcap6ical scale of the poBAkMpobi . Alit daa abed in Chapter 2,
modeling the fate and tranapaat of conventional poBuiaNs (e.g. biorlmial oxygen demand)
and point source contributions is better developed than modeling for non-t aditional pollution
problems. For certain non-traditional problems, if there are not adequate data and predictive
tools to characterize and analyze the pollution problem with a known level of uncertainty, a
phased approach may be necessary.
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and the point source WLA is based on a LA for which nonpoint source controls need to be
implemented. There must be assurances that nonpoint source control measures will achieve
expected load reductions in order to allocate a wasteload to a point source with a TMDL that
also allocates expected nonpoint source load reductions . In this case, a phased approach is
required because the TMDL that is developed has additional requirements that provide these
assurances.

Despite the additional requirements of the phased approach, States may actually prefer it
becmnse the additional data collected can be		 I~pazpecsd loudMbM-ce evaluate
efectiveneas of control moues, and

	

wbAer a! TMOL Heeds to be
revised_

Tire Phased Approack

Under the phased approach, the TMDL has LAs and WLAs calculated with margins of safety
to meet water quality standards. The allocations are based on estimates which use available
data and information, but monitoring for collection of new data is required . The phased
approach provides for further pollution reduction without waiting for new data collection and
analysis. The margin of safety developed for the TMDL under the phased approach should
reflect the adequacy of data and the degree of uncertainty about the relationship between load
allocations and receiving water quality .

The TMDL, under the phased approach, includes (1) WLAs that confirm existing limits or
would lead to new limits for point sources and (2) LAs that confirm existing controls or
include implementing new controls for nonpoint sources . This TMDL requires additional data
to be collected to determine if the load reductions required by the TMDL lead to attainment of
water quality standards . Data collection may also be required to more accurately determine
assimilative capacities and pollution allocations .

In addition to the allocations for point and nonpoint sources, a TMDL under the phased
approach will establish the schedule or timetable for the installation and evaluation of point
and nonpoint source control measures, data collection, the assessment for water quality
standards attainment, and, if needed, additional predictive modeling. The scheihuling with this
approach should be developed to coordinate all the various activities (permitting, monitoring,
modeling, etc.) and involve all appropriate local

	

sad SUN

	

agencies.
1be adredale for the inradtation and implem u

. _
of co trolmall:

	

subsequent
evaluations will include descriptions of the types of controls, the expected pollutant
reductions, and the time flame within which water quality standards will be met and controls
re-evaluated.

Where no monitoring program exists, or where additional assessments are needed, it is
necessary for States to design and implement a monitoring plan . The objectives of the
monitoringg program should include assessment of water quality standards attainment,
verification of pollution source allocations, calibration or modification of selected models,
calculation of d lotions and pollutant mass balances, and evaluation of po®t and noopoiot
sourcee control effectiveac . In &w monitoring popntns, States should include a description
of data collection methodologies and quality assuranedquality control procedures, a review of
curnaat her moCAadng reports, and be integtied whh voL±ar ifid cooperative
monitoring prqpmns w6are poosible. If property 40 *0d trod "- 1 -10 "WitdoMM&M*
program will reap in a sufficient data base for assessment of water quality standard
attainment and additional predictive model ing if necessary .

Approval of TMDLs by EPA
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approval States are encouraged to coordinate with EPA prior to formal submission of their
TMDLs. Chapter 4 explains EPA and State responsibilities for the review and approval
process .

Implementation of the TMDL

After identifying the necessary pollutant load reductions through the development of TMDLs
and after approval by EPA, State water quality maoa~meat plans should be updated and
contact mensal impiaaented. This section itiellievie ~ d '64-3d

Additional gWdano a -is available aid itgeed bout
the remainder of this chapter.

NPDES Process for Point Sources

Both technology-based and water quality-based controls are implemented through the National
Pollutant Discharge Elimination System (NPDES) permitting process. Permit limits based on
TMDLs are called water quality-based limits .

Wasteload allocations establish the level of effluent quality necessary to protect water quality
in the receiving water and ensure attainment of water quality standards . Once allowable
loadings have been developed through WLAs for specific pollution sources, limits are
incorporated into NPDES permits . It is important to consider how the WLA addresses
variability in effluent quality. On the one hand, allocations for nutrients or bioaccumulative
pollutants could be expressed as the required average effluent quality because the total loading
of these pollutants is of concern . On the other hand, an allocation for toxic pollutants should
be expressed as a shorter-teen requirement because the concentration of these pollutants is
typically of more concern than the total loading .9

As a result of the 1987 Amendments to the Act, Individual Control Strategies (ICSs) were
established under section 304(]X I) for certain point source discharges of priority toxic
pollutants. ICSs consist of NPDES permit limits and schedules for achieving such limits, along
with documentation showing that the control measures selected are appropriate and adequate
(i.e ., fact sheets including information on how water quality-based limits were developed, such
as total maximum daily loads and wasteload

	

Point sourewwith approved KSs
are to be incoke with those IM as soon as

	

or in `no cm later than three years
from the establishment of the ICS (typically by 1992 or 1993).

The Clean Water Act (and corresponding State statutes) authorizes imposition of monitoring
and data collection requirements on the owner or operator of a point source discharge .
Requirements may include ambient and biological assessments, toxicity reduction evaluations,
in-plant monitoring, etc. Needed data collection may be initiated through a direct request under
Section 308 if there is a reasonable need for the information for EPA to carry out tae
objectives of the Clean Water Act. The request must also meet the Paperwork Reduction Act
requirements. Information may also be collected through permit repmtin8

	

or as
administrative order. These ndorities can be used to collect dab from point soutroa when
developing or assessing the effectiveness of a TMDL



Animal waste management
Conservation tillage
Contour farming
Contour strip cropping
Cover crops
Crop rotation
Fertilizer mamagemeat
Integrated at
Live dock emchnion
Range and pastaoe management
Sod-based rotations
Terraces

CONSTRUCTION
Disturbed area limits
Nonvegetative soil stabilization
Runoff detention/retention
Surface roughening

URBAN
Flood storage
Porous pavements
Runoff detention/retention
Street cleaning

Ground cover maintenance
Limiting disturbed areas
Log removal techniques
Pesticidelherbicide management
Proper handling of haul roads
Removal of debris
Riparian zone management
Road and skid trial mim

MII~IG
Block-cut or haul-back
Undetdrams
Water diversion

MULTICATEGORY
Buffer Strips
Detention/sedimentation basins
Devices to encourage infiltration
Grassed waterway
Intanczpboddiveraion
Material ground cover
Sediment traps
Streamside management zones
Vegetative stabilization/mulching

Permit requirements for data collection should be established when longer term data (e.g ., for
several seasons) are needed . The permit should include a statement that the permit can be
modified or revoked and reissued if the data indicate an exceedance of State water quality
standards .

State or Local Process for Nonpoint Sources

In addition to permits for point sources, nonpoint source controls may be established by
implanting Best Management Practices (BMPs) so that sure water quality objectives are
meL Theme cools airoold be based on LAs developed u diTh pro oas. When
testfshing permits for point sources in the watershed; 8re reoo&t" show dud in the case
of any credit for future nonpoint source reductions, (1) there is reasonable assurance that
nonpoint source controls will be implemented and maintained or (2) that nonpoint source
reductions are demonstrated through an effective monitoring program . Assurances may include
the application or utilization of local ordinances, grant conditions, or other enforcement
authorities. For example, it may be appropriate to provide that a permit may be reopened for a
WLA which requires more stringent limits because attainment of nonpoint source load
allocation was not demonstrated.

In order to fully address watesbodies that a e impaired ordraabcaed by nonpoint source
pollution, States should mast their nonpoint soee+oe marttgatoesat pcu_ trod eatalue
adoption of control measures (best management practices) byall • . - • i . ' l e of nonpoint
source pollution in those wtecshede . Exam & BMPs ai

	

4 : 66Ovft Page . State
nonpoint source managementpew may include, M ig j i mil eiO or
regulatory programs for enforcement, technical assistance, financial assistance, education,
training, technology transfer, and demonstration projects .

It is difficult to ensure, a priori, that implementing nonpoint source controls will achieve
exoected load reductions. Nonvoint source cnntml mn+cimr_e may fail to xrhirvr nmierMrl



pollution. 1-States should describe nonpoint source load reductions and establish a procedure
for reviewing and revising BMPs in TMDL documentation. The key objective for
documenting load reduction goals and review procedures is to establish a rational procedure
for site-specific evaluation of waterbodies with significant nonpoint source pollution loads.
States should consult additional nonpoint source guidance for assistance in developing
appropriate monitoring and evaluation approache .111 t 2

Assessnant of the T MDL

Once control measures have been implemented, the impaired waters should be assessed to
determine if water quality standards have been attaiqod or we no lower

	

aced. The
monitoring ptugrmm owed to gather the data for thi"wt should be designed based o n
the specific pollution problems or sources . For example, past experience has shown that
several years of data are necessary from agricultural nonpoint source watershed projects to
detect trends (i.e ., improvements) in water quality. As a result, long term monitoring efforts
must be consistent over time in order to develop a data base adequate for analysis of control
actions .

As shown in Figure 2, a TMDL that allocates loads and wasteloads to met water quality
standards must be established. If the waterbody does achieve the applicable State water quality
standards, the waterbody may be removed from the 303(d) list of waters still needing TMDLs .
If the water quality standards are not met, the TMDL and allocations of load and wasteloads
must be modified. This modification should be based on the additional data and information
gathered as required by the phased approach for developing a TMDL, where appropriate, as
part of routine monitoring activities, and when assessing the waterbody for water quality
standards attainment.

9 - the reader is referred to the Permit Writer's Guide to Water Quality-based Permitting for
Toxic Pollutants (July, 1987) and the Technical Support Document for Water Quality-based
Toxics Control (1985) for additional information on deriving actual permit limits . Back

10 - USEPA. July, 1987 . Setting Priorities : 11 Key to N" Source CanttoL
OW/OWRS, EPA. Washington D.C. Back

11 - USEPA. February, 1988. Draft Nonpoint Source Monitoring and Evaluation Guide.
OW/NPS Branch, Washington D .C. Back

12 - USEPA. September 19, 1989 . Nonpoint Source Monitoring and Reporting Requirements
for Watershed Implementation Grants. OW/NPS Branch, Washington D.C. Back



Back to TMDL Homet}age

OWOWFrrr P... ( Watershed Aaor,ssh Fnit lair

lr~'1J~rw,

	

pWh
111hDW hW opdWcd JuIy2!,1



N

CHAPTER 4

The TMDL Process

EPA AND STATE RESPONSIBILIIIhS

Effective implementation of water quality-based controls requires an integrated and
cooperative partnership between EPA and the States. The main responsibility for water quality
management resides with the States in the implementation of water quality standards, the
administration of the NPDES program (where the State has received EPA approval to do so),
and the management of nonpoint sources of pollution . When the authority to implement
nonpoint source control measures is at the local level, interagency and intergovernmental
coordination is especially important . The State should take the lead in facilitating and
encouraging the cooperation of local authorities . EPA is responsible for ensuring that the
Clean Water Act requirements are met through the enactment and enforcement of regulations,
issuing program guidance, and providing technical assistance . The partnership developed
between States and EPA should be tailored to meet individual State needs while also meeting
the requirements of the Clean Water Act . This chapter describes specific State and EPA
responsibilities in the partnership .

EPA/State Agreeaentc

EPA and the State should agree on the process to develop TMDLs and this process should be
consistent with EPA technical guidance documents unless deviation from the guidance is
technically justified. An agreement should be written which describes technical and
administrative procedures (i.e ., how backgrounddata are applied, how and which models are to
be used, how TMDLs are developed, how loads should be allocated, etc .). (See Appendix F for
a general EPA/State Agreement outline.) This agreement reduces the administrative burden of
the EPA review and approval process (see Figure 3) .

smuxcspea

Idm9y1cadoa of esterQrraly-tlmi Waters SW Ra#ubft IMDL

Accoirding to section 3a3(d) of dw Clew Water Act sd EPA water quality p1:rwdng sad
management regulations, States are required to identify waters that do not meet or are not
expected to meet water quality standards even after technology-based or other required
controls are in place. The waterbodies are considered water quality-limited and require
TMDLs.



water quality-limited waters that still require TMDLs . Some water quality-limited waters may
already have had sufficient controls established for them and currently meet water quality
standards. These should not be on the list . In addition, the EPA regulations (40 CFR 130.7(b))
recognize the applicability of other appropriate pollution control requirements that can provide
a more stringent level of control than technology-based effluent limitations.

When not listing a water quality-limited water a State must show that the controls specified by
40 CFR 130.7(b) (seeX23 are enforceable, specific to ft pollution problems, and
stringent enough to meet wager quality standards.1f the

	

eot00iew-Owbed, a
State no provide a schedule far timely imp

The waters identified should be reported to EPA in the 305(b) water quality assessment reports
due April 1 every even year. If a State picfeas, the 3C3(d) fitt -of aMars can bewed
separately at the same time . While initially it may be convenient to build upon the reporting
processes described in Chapter 2, the 303(d) list should be updated to reflect the latest
monitoring and assessment data available .

To facilitate the reporting of 303(d) waters, the current section 305(b) Waterbody System
(WBS), a tool used for reporting 305(b) information, contains fields already designated for this
ideriti5cutioa The WBS provides a geographically based framework fix entering,
documenting, and reporting information on the quality of individual waterbodies as they are
defined by each State. The primary function of the WBS is to document water quality
assessments and the water quality status of waterbodies, including causes and sources of use
impairment. As a convenience to the States, the WBS has been modified and will continue to
be updated to include data fields on whether TMDLs are still needed or are in place. The WBS
will also provide information to EPA to assist in tracing the development of TMDLs and
overall program, implementation .

Identification of Causes and Sources of Pollution - When identifying the 303(d) waters, the
causes of the impairment also should be identified for each segment listed . The Waterbody
System has two separate fields that provide further information on a particular water segment:
"nonattainment causes" and "nonattainment sources ." The "cause" field consists of a list of
constituents or conditions that are causing nonattainment of water quality standards by a
waterbody. The Waterbodyy System's Users Guide (third edition, version 2.0) contains 23
standard causes (see Aamendix G) and inches such pa arneters or carries as pesticides,
metals, auunonsa, andper. States may develop

	

I>iiety~ codes by
specifying additional codes under each standard cause .

Similarly, a field exists in the Waterbody System for identifying the sources of the pollutants
or conditions that are listed under causes for the nonattainment of uses in the waterbody .
Twelve general source categories are identified (see Appendix G) and include such things as
industrial point sources, municipal point sources, combined sewer overflow, agriculture, and
silviculture. The User's Guide also identifies 45 subcategories. Again the States may develop
their own subcategories to describe causes of impairment of each water segment identified
with this system. States should consult with -the Guidelines for the Prparatin of the 305(b)
Report (to be issued every odd numbered yaw) and dw Waterbody Syoku User's Guide for
gudaooe in developing and formatting their inforn'oo .

Dseu taI'm acid Ratloaak for Imo= - Along

	

of 30Xd)wets submitted to
EPA, adequate dacvnentation to support d listing
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ed. 9tir6eit
a number of readily available sources of data and information to use when compiling their lists
(see pages 12 and 13). These sources, listed in Apvahdix C, should be used by States to
develop their lists of 303(d) waters . However, additional information may be required under
certain .
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waters, and a rationale for any decision to not use any one of the categories listed in Anoendix.
C_. It is not expected that each and every waterbody listed by a State be accompanied by the
detailed documentation as described .

Adequate public participation should be a part of the listing process to make sum all water
quality-limited waters are identified. This will support the State in defending its list of such
waters should the need to do so arise, since, in its oversight responsibilities, EPA reserves the
right to ask for additional information regarding the State's decision to not list particular
watabodiies.

	

.

Identifcation and Scheduling of Targeted Waterbodies

Targeted waterbodies scheduled for TMDL development over the next two years are to be
identified and reported along with the 303(d) list of waters that are submitted during the
305(b) reporting process . These high priority TMDLs are to be based on State developed
priorities that consider the severity of the impact and the uses of the water along with the other
considerations described in Chapter 2 . State submissions which include the identification of
303(d) targeted waters are subject to review and approval or disapproval by EPA, EPA will
expect the States to i clude public participation in the development of the list of high priority
targeted waterbodies. Targeting waterbodies for control action should be a key component of a
State's water quality management and planning programs. Waters that are identified in State
annual work plans will be compared to the targeted waterbodies and will be considered by
EPA during its review and approval of the annual work plans .

TMDL Development

Each State develops TMDLs for its water quality-limited waters . The procedure for TMDL
approval by EPA is depicted in Figure 3 . States should use EPA's technical support document
and WLA technical guidance series (see Appendix A) when developing TMDLs. Alternative
approaches can be used if they are technically defensible and approved by EPA .

Figure 3

TMD L Development and Approval Procedure



saw 11 A I appsaie4rHaM k
•

	

a:Mra.ts
•

	

SW_
•

	

WOMPtmUpdate
•

	

CEBQ A 2ecad of Deodsi m

For their TMDL submissions, States should include the proposed TMDLs, WLAs, LAs, and
the supporting information that the Region will need to evaluate the State's water quality
analysis and determine whether to approve or disapprove the submitted TMDLs . Regions and
States should reach an agreement on the specific information needed prior to their submission.
For a TMDL developed under the phased approach, States should also submit to EPA a
description of the controls to be established, the schedule for data collection, establishment of
the control measures, assessment for water quality standards attainment, and additional
modeling if needed.

Quality asauance (QA) and quality control (QC) ra1uirernear~a thould also be met . Specific
techeical QA/QC is ne cesasery in the use of em irar

	

add nao

	

+area •
using models, such as wasteload allocation models v

	

involve "rear environmental data as
well as parametric and mathematical relationships, model sensitivity studies can help establish
the levels of QA/QC required for specific data . For example, the allowable range of
uncertainty in the data can be established through model sensitivity studies . This allowable
range of uncertainty may indicate, for example, the need for tight limits on precision for a
particular pollutant parameter. Further discussion is provided elsewhere. 11

Continuing Planning Process

Esch State required to

	

and maintain a

	

g phoning process (CM as
de *4bod in section 303(c) of the Clean Water Act A SMWs CPP oont lee, acne ng other
items, a description of the process that the State

	

eaters!eel WNW
quaHW4xwW ooatroh, a priority ranking of lhue h

	

ific d MSi TMOUe -
and a de a siphon of the process used to receive pub +c to w'of each T1DL esc iptions
may be as detailed as the Regional office and the State determine is necessary to describe each
step of the TMDL development process. This process may be included as part of the
EPA/State Agreement for TMDL development .



The State incorporates EPA approved and EPA established TMDLs into its Water Quality
Management Plan (WQMP). The Water Quality Management and Planning regulation
provides that when EPA approves or establishes a TMDL under section 303(d), the TMDL is
automatically incorporated into the State's WQMP .

Parblic Notice and Partierpatiow

In accordance with the Water Quality
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in a Stools CPP, the T D s should be made
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States and
involved local communities should participate in ddainiaing which pollution sources should
bear the treatment or control burden needed to re ch allowable loatlVinr. By involving the
local oammunities in decision making, EPA expects that a higher probability of fell
TMDL implementation will result .

In the identification of water quality-limited waterbodies, States need to involve the public as
part of their review of all existing and readily available data and information. This is especially
true in such cases where a waterbody may be perceived as being at risk due to new dischargers
and changes in land use. In such cases a waterbodys water quality may be "thrrstened" and
therefore should be given consideration for listing as &303(d)water.EPA expects States to
include public participation in its development ofhigh priority targeted waterbodies that will
proceed with TMDL development within two years following the listing process .

In the development of a TMDL, a State should issue a public notice offering an opportunity for
a public hearing pertinent to the TMDL under review. It is recommended that this be done in
conjunction with public notices and hearings on NPDES permits, construction of municipal
wastewater treatment works, water quality standards revisions, and Water Quality
Management Plan updates. Each notice should identify TMDLs as part of the subject
matter.The State may wish to proceed to issuance of a final TMDL without a hearing once
notice is given and there has been little or no response by the public .

Also, if a State determines that the water quality-based controls may be controversial, the State
should involve the EPA Regional office, as well as the public, early in the process and
continue to involve them throughout the process .

S

State submission of a list of waters still needing TMDLs and loads established is required by
the Clean Water Act and the Water Quality Planning and Management regulations (40 CFR
130.7). These lists should complement EPA/State Agreements and the CPP, and be
incorporated into the WQMP . States should submit the 303(d) lists either as part of or at the
same time as the biennial section 305(b) reports. As part of this reporting requirement, States
a e expected to identify those waters targeted for TILL development in the next two years.
Targeted waterbodies are then scheduled for TMDL development through the annual work
plan. In addition, the pollutants or conditions c mazin viobttiouss of wow goalfty standards and
the point and noupoittt sources of the pollution casniuig those con itions should be identified
for each waterbody on the 303(d) list (ace page 28). States abould consult the Section 305(b)
Ws body System's Users chide (August, 1989) to apps bevy cstc ze so ntres and
causes of pollutant.

Other Specific Responsibilities

Other State responsibilities are to



assessment data ; appropriate screening data; and all regulatory data including data
needed for approvals of the 303(d) lists and TMDLs, and

•

	

Ensure that appropriate quality assurance/quality control procedures are used for all data
used in State decision making and for all data reported to EPA, including data reported
by discharges .

EPA RrsponsifbMIm

Review of313{4) Lbtr

Section 303(d) and the Water Quality Planning and Management Regulation (40 CFR
130.7(d)) requires EPA to review and approve or disapprove States' lists of water
quality-limited waters and the established pollutant loads. The lists are expected to be
submitted biennially and will be approved or disapproved based in part on the State's
documentation and rationale for developing such lists as described under the State
Responsibilities section of this chapter .

11 after reviewing the State lists and documentation, EPA is satisfied that the State has
identified and appcopiame.ly listed all impaired waters and those targeted for action, EPA will
then, approve the lists and. send a letter approving the submittal to the State. During this
approval process, EPA may request a State to provide additional information if there is "good
cause" to do so . "Good c-muse" may include, but is not limited to, more recent or accurate data ;
more accurate water quality modeling, flaws in the original analysis that led to the water being
identified pursuant to 40 CFR 130.7; or changes in conditions (e.g ., elimination of discharges).

If the EPA disapproves (via a letter of disapproval to the State) a State's list of waters needing
new or revised TMDLs and those targeted for action, the Region (working closely with the
State) then identifies those waters where new or revised, and targeted TMDLs are necessary .

TMDL Review and Approval

Section 303(d) and the Water Quality Planning and Management regulation (40 CFR 130.7(d))
requires EPA to review all TMDLs for approval or disapprovaL EPA may toB rr its review to
what is reasonable and appropriate . For

	

w nee a fto has c

	

d its
TMDL process in its approved CPP (and EPA/State Agreement), EPA nay conduct an
in-depth review ofa sole of the State's TMDLs to determine how well the State is
implementing its approved process and conduct a less detailed review of the remaining
TMDLs. This in-depth review of samples of the State submissions, in conjunction with a less
detailed review of all other TMDLs submitted to EPA by the State, will provide a reasonable
basis for EPA approval or disapproval of individual TMDLs . The in-depth sample review may
include TMDLs supporting major won projects and other major control measures . For
those States that do not have an approved process, Regions are expected to conduct in-depth
reviews of all TMDLs. The Region's review should also ccosider how vmff dw States are
following applicable tec
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a for eatabliahing TMDLs, WLAs, sad LA :.

EPA must, at a minimum, determine whether the State's TMDLs are "

	

at a level
necessary b i plemextt the applicable water quality

	

with

	

orattl WsOw and a
Hen of =NY that him into account arty lack of Medbe coeloaOhl iriiri ttioorhip
between effluent limitations and water quality." LNo TMDL will be approved if it will result
in a violation of water quality standards .

If the State chooses not to develop the needed TMDLs for appropriate pollutants on a timely
L_-.- -- -r.1.-T\T•- .



resources on the most critical water quality problems

EPA must either approve or disapprove the State's TMDL within 30 days after submission by
the State. Where a TMDL is approved, EPA transmits a letter of such approval . If EPA
disapproves a States submission and the State does not agree to correct the problems, then
EPA shall, within 30 days of the disapproval date, establish such TMDLs as necessary to
implement the water quality standards. EPA solicits public comment and after considering
public comment and making appropriate revisions, EPA transmits the revised TMDL to the
Sty for incorporation in the States Water Qualm

	

rlas i EPA *thvi Io
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Program Audits

EPA expects to measure performance on the basis of environmental results and administrative
goals by means of program audits. To achieve this performance measurement, EPA will
periodically conduct audits of State water quality programs primarily through Regional visits
to the States, review of State toxics control programs, and State action plan summaries of
EPA's Surface Water Toxics Control Program .20 These program audits will serve to determine
where additional training or other assistance may be needed and to determine implement,
of program objectives .

Technical Assistance and Training

EPA Headquarters and Regional offices are available to provide technical assistance and
advice to the States in developing TMDLs. EPA Headquarters in coordination with the EPA
Center for Exposure Assessment Modeling (CEAM) provides for training and assistance on
modeling. EPA Headquarters also provides training and technical assistance to users of the
Waterbody System (WBS).

Guidance Documents and Reports

EPA Headquarters is responsible for developing associated program guidance, technical
support with ice from EPA research laboratories, and producing the biennial National
Water Quality inventory Report to Congress devOo"O

	

a State section 305(b)
asset reports.

EPA Headquarters Responsibilities

EPA Headquarters is responsible for making sure the CWA mandates regarding TMDLs are
carried out, providing oversight of the Regional offices and the States, developing program
policy and guidance, supporting the development of computer software for calculating
TMDLs, developing technical guidance documents, and providing technical training and
ate. Other reapoosibilities of EPA Headquar ss ace asmrm~ed an tee next page.

EPA Regal 1

	

bilitks

The EPA Regional offices are responsible for ss '

	

_ icues i~

	

po&y and
guidance, distributing policy and guidance to the States, awarding grants to the States for
developing and implementing water quality-based controls„ and providing technical assistance
to the States. In addition, the. Regional offices are responsible for reviewing and approving or
disapproving the following: each State's TMDL process, the annual work program, the list of
waters where TMT)T c aree neei1MMi the, lief of tarartr.i wvt.Te *, cnrr;ir TWffT e Wr A e anA
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	Other EPA Headquarters Responsibilities	
• Prepare guidance and ensure that appropriate technical training and technical

assistance is available for monitoring, water quality analysis, and data i
reporting .

I
•

	

Perform national onents and evaluate the national water quality effects
of CWA programs.

•

	

Make national d system more useful _ _for n9iotial, regional, and State
manages by upgrading and cross-linking the existing systems and dcvdcping
interactive data retrieval and analysis mechanisms for line manna s .
Continue support of the River Reach and Industrial Facility Discharge Files .

•

	

Ensure the appropriate quality assurance/quality control procedures are used
in all national data collection efforts and provide laboratory support for
national studies of pollutants requiring special analyses .

•

	

Prepare hcadq~texa budget requests, and in consultation with the Regions,
prepare requests for Regional and State water quality monitoring and
analysis programs.

•

	

Peer review major agency program activities involving water monitoring and
consult with other program offices on water monitoring activities.

Other EPA Regional Responsibilities
• Ensure that the appropriate regulatory monitoring is performed by the States

and dischargers needed for developing and implementing water quality-based
controls and identifying needed nonpoint source controls. 'Ibis includes data
required to identify water needing water quality-based controls, data needed
to develop controls, and data needed to atcpss the effectiveness of controls.

•

	

Provide technical a and training to the Sales on water quality
monitoring and analyses. Fair wok invvolvin rid
bodi the pollutant specific and the biomonitoring approaches -surd rwbote
effluent toxicity.

• Ensure that appropriate quality assurance/quality control procedures are used
for all Regional and State water quality data and for all data used in Regional
decision making including data reported by permittees .

•

	

Perform Regional water quality assessments primarily based on State data, as,
needed to prepare Environmental Management Reports .

•

	

Ensue that Regional dada system we compatible with and do not
unnecessa ily-national data systems .

13.USEPA. September, 1980 . Guidelines and Specifications for Preparing Quality Assurance
Project Plans. QAMS-004/80. Washington, D .C . B@ck.



Assurance Plans . QAMS-005180. Washington, D.C. Back .

15.USEPA. May, 1984. Guidance for Preparation of Combined Work/Quality Assurance
Project Plans for Environmental Monitoring. OWRS QA-l . Washington, D .C . Back.

16.50 FR 1777, January 11, 1985 and 40 CFR 130 . Back.

17.CWA section 303(d)(1) Back .

18.See Scott Decision: Scott v. Hammond, 741 FJ8 "X7di L 1984) Rack.

19.40 CFR 130.7(d) Back .

20.40 CFR 122, 123,130; Surface Water Toxics Control Program. Back.
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The TMDL Process

APPENDIX A

RELATIONSHIP TO OTHER GUIDANCE

Monitoring Guidance

The Clean Water Act specifies that States and Interstate Agencies, in cooperation with EPA,
establish water quality monitoring systems necessary to review and revise water quality
standards, calculate TMDLs, assess compliance with permits, and report on conditions and

trends in ambient waters. EPA's current program guidance 21~ discusses the programmatic
relationships of monitoring as an information collection tool for many program needs . NPS
pollution concerns are discussed in draft guidance along with some means to monitor and

evaluate NPSs . , ` Revised Monitoring Program Guidance is planned for FY 1991 .

Cooperative Monitoring/Citizen Volunteer Monitoring Guidance

Cooperative monitoring involves shared efforts by individuals or groups in assessing water
quality conditions . Cooperative arrangements are encouraged by the Clean Water Act as
referenced in section 104. Cooperative moni •, ,,- - •'cots require careful plapamg and strong

m

	

emeat ocntrols. Current guidance -U 21 - . : the €actors to be eo

	

+ed in
designing and implementing cooperative sad volunteer monitoring projects so that specific
provisions are made for the collection and analysis of scientifically valid water quality data,
and so that the State water pollution control agencies have the necessary information for final
review and approval of all projects .

Cooperative monitoring projects can serve the same usefulness as other monitoring studies;
however, they also provide a mechanism to maximize limited resources. In addition to
"tapping" additional resources for monitoring, there are other incentives for States and the
regulated community to cooperate, such as having mote the-speafic data from which to
develop

	

scientifically-biased waft quvity ariieis.

Citizen volunteer monitoring involves identifying,eaecm of potion, ezacift dw peowem of
protection and restoration projects, and/or reporting events mch #a A* e aed M em
damage. For mote infotnaation on citizen monitoring progi*ns, contact the EPA Office of
Water Regulations and Standards (OWRS), Monitoring Branch at 202/382-7056 .

Wasteloai Allocation Technical Guidance



(WLAs). These manuals are listed at the right . Those available can be obtained from the
OWRS Monitoring Branch at 202/382-7056 .

Technical Support Document for Water Quality-based Toxics Control

The Technical Support Document (TSD) for Water Quality-based Toxics Control 25 presents
recommendations to regulatory authorities when they are faced with the task of controlling the
discharge of toxic pollutants to the nation's waters . hwJuded in this document arc detailed
moos an EPA'srecommended titans forwbsa; dyis
medwdology for

	

ion, human

	

risk awasaaeerrt, t o(axposwe
assessments for wasteload allocations, and the development of permit requirements and
compliance monitoring . 'The TSD provides guidance for asacuing and regulating the disciraege
of toxic

	

. It supports EPA's initiative to control toxic pollution by involving the
application of biological and chemical assessment techniques and proposes solutions to
complex and site-specific pollution problems. Information on this document can be obtained
from EPA's Water Quality and Industrial Permits Branch at 2021475-9537 .
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Pt=& Writers Guidance

The Permit WritWs Guide to Water Quality-base d Permitting For Toxic Pollutants provides
State and Federal NPDES permit writers and water quality management staff with a reference
on water quality-based permit issuance procedures . This guidance presents fundamental
concepts and procedures in detail and refers to more advanced toxics control procedures, such
as dynamic modeling of complex discharge situations, which may not yet be incorporated into
many State programs. The guidance explains aspects of water quality-based toxics control in
terms of what a permit writer currently needs to know to issue a water quality-based toxics
control NPDES permit

The NPDES permits program is now focused on control of toxic pollutants and the guidance
document is directed at supporting these control efforts . Water quality problems related to
conventional pollutants, such as those associated with point source contributions to oxygen
depletion, are addressed in other guidance documents .

The Permit Writer's guide addresses three areas of toxic effects : aquatic life, human health,
and the bioaccumulation of specific chemicals . Each effect must be dealt with on an individual
basis using available data and tools . This guidance also catalogues the principal procedures
and tools available .

The guidance supports an integrated toxics control strategy using both whole effluent
toxicity-based assessment procedures and pollutant-specific assessment procedures . Both
procedures are needed to enforce State water quality standards .

Nonpoiuut Source Guidance

Section 319 of the Clean Water Act establishes direction and financial assistance for the
implementation of State NPS programs . NPS guidance 27 encourages States to develop State
Clean Water Strategies for integrating and unifying the States' approach to water quality
protection and clean-up . Three steps are identified for this process : comprehensive assessment
of impaired or threatened waters, targeted protection of waters, and development of strategic
management plans. States are to develop NPS programs which build upon related programs
(e.g., Clean Lakes, National Estuaries, Stomnwater Permits, Ground Water, Tonics Controls,
State Revolving % ids, aa1 Wetlands) and to coord a tymir efforts with rear Federal

The 1987 auseniamets to the CWA include provisio tea on~ooatap sbrtes to accelerate efforts
to control aoapoiat source pollution. The amaadm

	

dli i

	

priQae+e a Noapeiut
Source Aasea&nent Report and a 4-year ManagemeP Program.Funds are provided to assist
the States in implementing these programs. Information on this guidance can be obtained from
EPA's Nonpoint Source Control Branch at 202/260-7085 .

1 nmyetavaAwk
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22.USEPA. 1987. Draft Nonpoint Source Monitoring and Evaluation Guide . OW/OWRS,
EPA. Washington, D.C. Back.

23.USEPA. 1984. Planning and Managing Cooperative Monitoring Projects. OW/OWRS,
EPA 440/484-018 . Washington, D.C. Back .

24.USEPA. 1990. Volunteer Wow Monitoring: A Guide for State Manages.OW, EPA
440/4-90-010. Washington, D.G. Rte.

25.USEPA. 1985. Technical Support Document for Water Quality-based Toxics Control .
OW/OWRS and OWEP, EPA 440/4-85 Washington, D .C. A revised drag (April 23, 1990) is
available and will replace the 1985 Guidance once it is finalized . ack.

26.USEPA. 1987. Permit Writes Guide to Water Quality-based Permitting for Toxic
Pollutants. OW/OWEP, EPA 440/487-005 . Washington, D.C Back .

27.FUSEPA. 1987. Nonpoint Source Guidance. OW/OWRS, EPA. Washington, D.C.Back.
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Guidance for Water Qty-Based Decisions:

The TMDL Process

APPENDIX B

SUPPORTING PROGRAMS

EPA Water Quality Criteria andStandards

The water quality standards program, as envisioned in Section 303(c) of the Clean Water Act,
is a joint effort between the States and EPA. The States have primary responsibility for setting,
reviewing, revising and enforcing water quality standards . EPA develops regulations, policies,
and guidance to help States implement the program and oversees States activities to ensure
that State adopted standards are consistent with the requirements of the Act and the
implementing Water Quality Standards regulation (40 CFR Part 131) . EPA has authority to
review and approve or disapprove State standards and, where necessary, to promulgate Federal
water quality standards .

A water quality standard defines the water quality goals of a waterbody, or portion thereof, by
designating the use or uses to be made of the water, by setting criteria necessary to protect the
uses, and by preventing degradation of water quality through aatidegradation provisions. States
adopt water quality standards to protect public heal*

	

en
and serve the purposes of tote Clean Water Act. 'Serve p

	

of1111 Act (as defined in
Sections 101(a), 101 (&X2), and 303(c) of the Act) means that water quality standards should :
1) include provisions for restoring and maintaining chemical, physical, and biological integrity
of State waters, 2) provide, wherever attainable, water quality for the protection and
propagation of fish, shellfish, and wildlife and recreation in and on the water
("fishabletswimmable"), and 3) consider the use and value of State waters for public water
supplies, propagation of fish and wildlife, recreation, agriculture and industrial purposes, and
navigation

In the cumeat Water Quality Standards regulation, sec tiom 131 .11 a oucages States to adopt
boot nnn

	

and naaative criteria. Criteria protect both sioet-team (same) aid kqpacm
(chronic) effects. Numeric critada are important where the csuae of toxicity is known or for
protection apinst poi with poleafial human

	

100* or bicwoaemnatioa
potential. Nmmeric meter quality criteria may also bp~Mtt i - 1 --sconce
pollution problan». Narratives criteria can be the bats *w g t city In waste discharges
where a specific pollutant can be identified as causing or ooatnbuting to the toxicity but there
are no numeric criteria in the State standards, or where toxicity cannot be trsced to a particular
pollutant. Whole effluent toxicity (WET) testing is also appropriate for discharges containing
multiple pollutants because WET testing provides a method for evaluating synergistic aid



community structure and function . EPA considers a combination approach ofnarrative,
numeric, and biological criteria necessary to protect beneficial uses fully from the broad range
of point and nonpoint sources of pollution .

In addition, the Clean Water Act in Section 303(cX2)(B) requires States to adopt numeric
criteria for priority toxic pollutants for which EPA has published criteria guidance when the
discharge or presence of these pollutants could reasonably be expected to interfere with the
designated uses in affected waters. States may adopt criteria with Statewide application or
site-specific criteria .

EPA's regulation requires each Stage to adopt, as prrt of its nr1Ma qo y *i

	

, an
antidegadation policy consistent with 30 CFR 131 .12 . The regulation also rc%*,rs each State
to have impkmeatation methods for its a_idegradrtiosr polies i.e., demos tdteria for
ass ssing activities that may impact the integrity of a waterbody. Activities covered by the
antidegradation policy and implementation methods include both point and nonpoint sources
of pollution. Section 131 .12 effectively sets out a three-tiered approach for the protection of
water quality. "Tier 1" (40 CYR 131 .12 (a)(1)) of antidegradation maintains and protects
existing uses and the water quality necessary to protect these uses . "Tier II" (section
131 .12(aX2)) protects the water quality in waters whose quality is better than that necessary to
protect "fishahletswmnmable" uses of the waterbody. Outstanding national resource waters
(ONRWs) are provided the highest level of protection under the antidegadation policy ("Tier
11M.

States may, at their discretion, adopt policies in their standards affecting the application and
implementation of standards . EPA specifically recognizes mixing zones, variances, low flow
exemptions, and schedules of compliance for water quality-based permit limits . Guidance on
these subjects is available from EPA's Office of Water Regulations and Standards, Criteria and
Standards Division .

Section 305(b) - Water Quality Assessment

Section 305(b) establishes a process for reporting information about the quality of the
nation's water resources to EPA and Congress. Each State, Territory, and Interstate
Commission develops a program to monitor the quality of its surface and ground waters and
report the current status of water quality biennially to EPA This infacmationis compiled ieto
abbk~ report to Congress. T'he 305(b) report almaEPA UL

•

	

Determine the status of water quality.

•

	

Identify water quality problems and trends .

•

	

Evaluate the causes of poor water quality and the relative contributions of pollution
sources.

•

	

Report on the activities underway to assess and restore water quality .

•

	

Determine the effectiveness of control programs .

•

	

Ensue that pollution control programs are focused
in an efficient manna .

acl

	

i

	

urneopc1 results

•

	

Determine the workload remaining in restoring waters with poor quality and protecting
threatened waters.

•

	

Use information fi-om the lists of waters developed under sections 304(1) and 319 and



continue to maintain and update the statutorily-required lists of waters identified under
sections 303(d) and 314.

For each assessed waterbody, information is provided on the water quality-limited status, use
nonattainment causes and sources, cause magnitude, and source magnitude . Much of the
information from the 305(b)

	

nuts provide useful information for developing lists of
water quality-limited segments asked for in section 303(d) .

Section 304(1) -- Impaired Waters

Section 304(1) required lists of impaired waters and sources to be submitted to EPA as a
"one time" effort. These lists of waters (known as the oho%, hxtg, and mini lists) provide three
types of desig~iore for impaired waters and souroa inpscIs The mini list (section
304(IXIXA)(i)) is a list of waters that the State does not expect to achieve numeric water
quality standards for priority pollutants (section 307(a)) after technology-based requirements
have been met, due to point or nonpoint source pollution . The long list (section
304(1X1XAXii)) is a comprehensive list of waters that are not meeting the fishable and
swimmable goals ofthe Act whether due to toxicity or other impairments; point or nonpoint
sources; or toxic, conventional, or nonconventional pollutants . A waterbody which meets its
designated use aitaia and does not meet fishabldswia unable criteria would be listed on the
section 304(1) long list but not necessarily on the section 303(d) list of waters needing TMDLs .
It would be appropriate for a State to use the information on all waters from its long lists and
apply these data in developing the section 303(d) list of waters that still do not meet applicable
water quality standards . The short list (section 304(lX1)(B)) is a list of State waters that are not
expected to meet applicable standards after technology-based controls have been met, due
entirely or substantially to discharge of toxic pollutants from point sources . A fourth list is the
list of point source dischargers of priority toxic pollutants to waters listed under section 304(1) .

Section 319 -- Nonpoint Source Program

One key initiative of the 1987 Water Quality Act Amendments to the Clean Water Act was the
addition of section 319 which established a national program to control nonpoint source
pollution. Under this program, States are asked to assess their NPS pollution problems and
submit that assessment to EPA. These a

	

irx hide a list of "navigable waters within
the State w#ticb, moat additional action to too Dlatl W=souroes of pollution, cannot
reasonably be apecied to attain or maintain applkabk water quality standards or the goals
and requir

	

to of this Act." Other paragraphs of section 319 require the identification of
categories and subcategories of NPS pollution which contribute to the identification of
impaired waters; descriptions of the procedures for identifying and implementing BUN ;
control measures for reducing NPS pollution ; and descriptions of State and local programs
used to abate NPS pollution. Based upon the assts, State nonpoint source management
programs are prepared and presented to EPA for approval. Once these programs are approved,
grant funds are made available for the implementation of the program .

Section 319 a identify waters with "mpaino Idon ply to NPSs for which
TMDIs (mclading LAs) may need to be developed Io estsibfisli protection of water quality .
States are encouraged to use, these tools where appropriate to thieve or protect beoefrciai uses
of the wow

Section 314 - (Tear Lakes Program

Historically, the Clean Lakes Program has been active in awarding grants for the study and
restoration of publicly-owned lakes . Under this program, states are encouraged to develop



"aaFaaaaaaa as 11W . . W' . u\. ~.av}raaa~ tl.WUll\.dl .1U ULL 11ld&Glldl kC.J~., d La= dnQ t(esaVOIr
Restoration Guidance Manual).

Section 320 - National Estuary Program

Authorized by Congress in 1985, and formally established in 1987 by ammo to the
Clean Water Act, the National Estuary Program (NEP) builds upon the lessons of the
Chesapeake Bay, Great Lakes, and odu r earlier programs in a geographic, basin-wide
approach to environmental nhansg+echrat . The EPA Admia asta~oe adeds via far NEP

Among the environmental problems addressed in the NEP estuaries are the loss of aquatic
habitats, toxic contamination of estuarine sediments, increases in nutrient levels, bacterial
contamination, and hypoxia . As methods for assessing and successfully managing these
estuaries are developed, this national demonstration program aims to communicate its lessons
to the more than 150 estuaries located along our coasts .

For approved estuaries, the Administrator convenes management conf

	

, a grouping of
interested Federal, Regional, State, and local governments, affected industries, scientific and
academic institutions, and citizen organizations. Management conferences strive for an open,
consensus-building approach to defining program goals and objectives, identifying problems
to address, and designing pollution prevention/control and resource management strategies to
meet each objective . Management conferences are required to create and begin implementation
of a Comprehensive Conservation and Management Plan (CCMP) designed to protect and
restore the estuary .

Monitoring Program

Ambient water quality monitoring is a data gathering tool used for almost all water quality
assessment Monitoring programs serve to identify waters needing TMDLs, quantify loads,
verify models, and evaluate effectiveness of water quality controls (including BMP
effectiveness). Once TMDLs have been established for a given waterbody, follow-up
monitoring is recommended to document improvement or lack of imProveneaL Since the
TMDL process is iterative, monitoring data can prov

	

.'--- i °-and
revising curt TMDIs. Ambient monitoring is usedfor .dd pexmit conTions,
compliance, and enforcemeaht, and detecting new problems and trends .

Effluent Limitation Guidelines and Standards

EPA develops effluent limitation guidelines and new source performance standards for
industrial discharge=s. These are uniform technology-based limitations for industrial facilities
discharging directly into the nation's waters . EPA also develops pretreatment standards for
those facilities which discharge into Publicly Owned Treahnaett Wodts (P(YTWs4

During the effluent maidefim F m avulgation process, EPA develops & profile of the industry to

of complying with each technology option, and evaluates the regulatory options, both
technically and economically, to select a technology as the basis for the guidelines .

Effluent limitations, guidelines, and standards are established for three types ofindustrial

ion tluwgh State
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guidelines are determined using industry-specific production data and the treatability data for
the selected technology.

NPDES Permits and Individual Control Strategies

All discrete sources of wastewater must obtain a National Pollutant Discharge Elimination
System (NPDES) permit that regulates the facility's dischar of pollutants. The approach to
oontroling and eliminating water pollution is focused on the pollutants determined to be
harmfril to receiving waters and on the sources of~~L

	

r,~irissue -
NPDES permits is dished under section 402 o CWL Po sources are godly
divided into two types : 'industrial" and "municipal' Nationwide, there are approximately
50,000 industrial sources which include c ommacW and

	

• g f ciilties. Mwicipal
sources, also known as POTWs, number about 15,700 nationwide. Wastewater from municipal
sources results from domestic wastewater discharged to POTWs as well as the "indirect"
discharge of industrial wastes to sewers.

Section 304(IX 1)(I)) required, at a minimum, the development of individual control strategies
(ICSs) for point source discharges of priority toxic pollutants to waters identified on the short
list. (11e short list is composed of State waters for which applicable section 307(a) priority
pollutant standards are not expected to be achieved after technology-based controls have been
met, due entirely or substantially to point sources .) An ICS consists of NPDES permit
limitations and schedules for achieving established limitations, along with other
documentation to demonstrate that the controls selected are appropriate and adequate . -1

Marine and .Estuarine Waters

In January 1990, EPA published its National Coastal and Marine Policy, which establishes
EPA's goals for coastal and marine protection. They include :

•

	

Recover full use of the nation's shores, beaches, and water .

•

	

Restore the nation's shell fisheries and salt-water fisheries .

•

	

Minimize the use of coastal and marine water for waste disposal

•

	

hope ve and expand coastal science .

•

	

Support international efforts to protect coastal and marine resources .

EPA's programs to protect. ocean and coastal waters and the Great Lakes from nutrient and
toxic pollutants emanating from point and nonpoint sources are implemented under the Clean
Water Act and the Marine Protection, Research, and Sanctuaries Act (Ocean Dumping Act) .

Marine and estuarine waters are, in many cases, the ultimate sink for pollutants which emanate
from upland souaoes. Esdaaine and marine waters are particularly complex and it is ohm
dif5cuh to predict po&OW fate and tramport. To add a the in ceased oompiezity aad erect
on aquatic life waft quality management effbrts must mcreue accordingly. TMDLs can be a
usefi d tool for

	

of marine and estaarine ei Tabaieal yxWm t b ewranay
being revised to support estuarine modeling.

Groundwater

Contaminated ground water discharge to surface water may be a source of

	

in



ground water discharge, accounted for as much as 90°/9 or more of stream flow in humid
regions. Therefore, the potential pollutant contributions from ground water to surface waters
should be investigated when developing TMDLs . Additional information is available from the
EPA Office of Ground 'Water Protection .

CERCI A

The Comprelensive Enviroenmental Response, Compextsation, and Liability Act (CERCLA) or
provides broad federal aaThocity to

	

! . '
releases cf~zrrdons sobstaooeL This law also~N tar di CI=

	

've cc
abandoned hazardous waste sites. Under CERCLA, EPA assesses the : nature and extent of
coatamirw on at a sue, determines the public hem go -Ig ri

	

1104 sleek posed by a site,
analyzes the potential cleanup alternatives, and takes action to clean u p the site. In instances
where a CERCLA site has impact on a nearby waterbody, the level of cleanup needed to
maintain water quality standards of surface waters should have a direct relationship to the
TMDL for the affected surface waters . As part of the CERCLA process, all "applicable or
relevant and appropriate requirements" of statutes such as the CWA must be followed Load
allocations developed pursuant to section 303(d) may, in appropriate circumstances, be
"applicable or relevant and appropriate"

POTWs that discharge CERCLA hazardous substances in effluent at levels that equal or
exceed NPDES permit limitations, or for which no specific limitations exist, or in spills or
other releases, may be subject to the notification requirements and liability provisions under
CERCLA. In addition, POTWs that disposed of sludge in impoundments or landfills that are
Superfund sites may be required to pay for cleanup of those sites. At times, POTWs may be
requested to accept wastewaters from Superfund cleanup activities . If discharge of CERCLA
wastewaters to a POTW is deemed appropriate, the discharger must ensure compliance with
substantive and procedural requirements of the national pretreatment program and all local
pretreatment regulations before discharging wastewater to the POTW .

The provisions of CERCLA extend well beyond the regulation of POTW discharges. The most
common types of Superfund sites governed by CERCLA include abandoned hazardous waste
sites and inactive mines, many of which do not discharge to POTWs .

SARA

The Superimd Amendments and Reauthorization Act (SARA, Hotline 800-535-0202), which
amended CERCLA, also established in Title M a new program to increase the public's
knowledge of and access to information on the presence of hazardous chemicals in their
communities and releases of these chemicals into the environment . Title III (Community Right
to Know Program) requires facilities to notify State and local officials if they have extremely
hazardous substances present at their facilities in amounts exceeding certain "threshold
ping quantities." Ifappropriate, the facility must also provide material safety data sheets
on hazardous chemicals stored at their facilities, or lists ofchemicalss for which these data
sheets are mabtained, and report annually an the inv atry of see dtntaiieals used at tbrsr
facility. Ties law may do require fialitin 1o submit iehmation each yaw on the amount of
toxic chemicals released by tie facilitiess to all media (ag, ws*u , - lsoAif$toy fill within
Stsmdards b1'- rial G'fassiflcatioa Codes 20 to 39 sbd meet -- - ' 6mp)dUM

28 - USEPA. 1989. Guidelines for the Preparation of the 1990 State Water Quality
Assessment (section 305(b) Report). OW/OWRS. Washingto n, D.C. agd
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30 - USEPA. 1989. Overview of selected EPA Regulations and Guidance Affecting POTW
Management. OW/OMPC, EPA 440/69-89/008 . Washington, D .C. (Hotline: 800-4249346)
Back

31 -USEPA. 1987. Permit Writer's Guide to Water Quality-based Permitting for Toxic
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APPENDIX C

SCREENING CATEGORIES

This list of screening categories is based on categories promulgated as the minimum data set a
State should consider when developing their list of impaired waters pursuant to section 304(1)
of the Clean Water Act When developing lists pursuant to this guidance and to meet the
requirements of section 303(d), a State should, at a minimum, use these categories to identify
their water quality-limited waters . States should also consider additional information, such as
TRI data, streamflow information collected by USGS, locally available data, and public
comments on proposed 303(d) lists .

1 . Waters where fishing or shellfish bans and/or advisories are currently in effect or are
anticipated.

2. Waters where there have been repeated fishkills or where abnormalities (cancers,
lesions, tumors, etc .) have been observed in fish or other aquatic life during the last ten
years .

3 . Waters where dire are restrictions on water >

	

orteaeabon d ca lwL

4. Waters identified by the State in its most recent State section 305(b) report as either
"partially achieving" or "not achieving" designated uses .

5. Waters listed under sections 304(1) and 319 of the CWA .

6. Waters identified by the State as priority waterbodies. (State Water Quality Management
plans often include priority waterbody lists which are those waters that most need water
pollution control decisions to achieve water quality standards or goais .)

7. Waters where t data indicate potential or actual a xceedanaes of water quality
criteria due to toxic pollutants from an industry classified as a primary industry in
Appendix A of 40 CPR Part 122.

8. Waters for which effluent toxicity test results indicate possible or actual exceedances of
State water quality standards, including narrative "flex from" water quality criteria or
EPA water quality criteria where State criteria are not available.

t

9. Waters with nrimarv industrial maior diw-harQere where dilation analvsee indicate



criteria where state standards are not available) for toxic pollutants, ammonia, or
chlorine. These dilution analyses must be based on estimates ofdischarge levels derived
from effluent guidelines development documents, NPDES permits or permit application
data (e.g., Form 2C), Discharge Monitoring Reports (DMRs), or other available
information.

10. Waters with POTW dischargers requiring local pretreatment programs where dilution
analyses iadicae a xceedances of State water quality criteria (or EPA water quality
criteria where State water quality criteria a e not mra

	

e) far toxicpaw,
amaa~ia, or chiariu. These eh7a ion

	

a' n'NPDS
pamrits orpewit a Vhcabaus (e g., Form 2C))

	

Mm&ftR* *ft (Dmts),
or other available information.

11 . Waters with facilities not included in the previous two categories such as major POT Ws,
and industrial minor dischargers where dilution analyses indicate exceedances of
numeric or narrative State water quality criteria (or EPA water quality criteria where
State water quality criteria are not available) for toxic pollutants, ammonia, or chlorine .
These dilution analyses must be based upon estimates ofdischarge levels derived from
effluent guideline development documents, NPDES permits or permit application data,
Discharge Monitoring Reports (DMRs), or other available information .

12. Waters classified for uses that will not support the 'fishablelswimmable" goals of the
Clean Water Act .

13. Waters where ambient toxicity or adverse water quality conditions have been reported
by local, State, EPA, or other Federal agencies, the private sector, public interest groups,
or universities. 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 National Oceanic and Atmospheric
Administration, the United States Geological Survey, and the United States Fish and
Wildlife Service are good sources of field data and research.

14. Waters identified by the State as impaired in its most recent Clean Lake Assessments
conducted under section 314 of the Clean Water Act.

15. Waters identified as impaired by nonpoint sources in ANeriea`a Cleat water. T e
Stakes' Netsalstt Sauce Assessments1985, (Aasoeistioo of 9p~e an MCIStmte Water
Pollution Control Administrators (ASIWPCA)) or waters identified as impaired or
threatened in a nonpoint source assessment submitted by the State to EPA under section
319 of the Clean Water Act .

16. Surface waters impaired by pollutants from hazardous waste sites on the National
Priority List prepared under section 105(8XA) of CERCLA.
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APPENDIX D

SELECTED TECHNICAL CONSIDERATIONS

Design Conditions

When developing a TMDL, design conditions are those critical conditions that must be
specified in order to determine attainment of water quality standards . In specifying conditions
in the waterbody, an attempt is made to use a reasonable "worst case" condition. For example,
stream analysis often uses a low flow (e.g ., 7-day low flow, once in I G-years commonly known
as 7Q 10 or biologically-based 4-day 3-year flows) high temperature design condition .

In situations where nonpoint source loadings at wet weather flow conditions are more
significant than the point source loadings, the use of low flow-related design conditions is
inappropriate. Wet weather flow conditions may be appropriate for analysis of nonpoint and
intermittent point source discharges such as storm sewers . Other factors such as rainfall
intensity and duration, time since previous rainfall, pollutant accumulation rates, and stream
flow previous to rainfall should be considered in selecting design eao

	

for nonpoint
soorce analysis& hi soma

	

(e.g., carcinogenic

	

), it is appropriate to use the
harmonic mean flow to estimate loading capacity . .

Often conditions of best management practices may be specified for factors other than physical
conditions. For example, assumptions about cropping patterns, logging ;rates, or grazing
practices may be necessary to determine the pollution loading estimates of a waterbody .
Design conditions are less standardized for these factors and a reasonable worst case condition
often must be developed on a case-by-case basis.

In ga cral, for point sources, continuous discharges pr+esp It the gr+ealert muss under low flow,
dry weather coothtioos. Far ;pollute z trap orted in rmt>t$ cd" cootttioos well be
rainfall-related, but may oocw under a variety of flow cooditiaoe. For NPSe or' I r Shat
point sources, gonemlly, high flow, wet weather

	

e=dtsbes sated. For
carcinog, c poI atnts, harmonic mean flows maybe

	

Mditiesal details forz
selecting design conditions are provided in technical gaidanee.

Mathematicaal Models
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Li uju ivioucLmng kl,.rHLV1) are summanzea In Appendix h. While it IS
beyond the scope of this guidance to provide a detailed rationale for model selection, the
following briefly presents a discussion on model characteristics and selection .

Model characteristics

Models can be characterized in numerous ways such as by their data requirements, case of
application, etc . This section

	

models based on four catqOrie s: teporal
characteristics, spatial clrarac eristic s, specific constituents, and,pmo

	

, and

•

	

Te nil characteristics - This includes whether the mold is sk*1yate(mots and
outputs constant over time), time-averaged (w ==Pie ti&ft.

	

,or dynamic.
If the model is dynamic, an appropriate time step nerds to be selected. For example,
streams may require short time steps (hourly or less) while lakes, which typically have
residence times in excess of weeks, can generally be modeled with longer time steps -
(e.g ., daily or more). Similarly, loads from NPS models are often lumped together into
event or annual loadings .

•

	

SD1Iiat china Pip 4sd , - This includes the number of boas simulated and the
degree of spatial resolution . In most stream models,

	

onal models are used
since typically vertical and horizontal gradients are small . For large lakes and estuaries,
two- or three-dimensional models may be more appropriate because both vertical and
horizontal concentration gradients commonly occur . Segmented or multiple catchment
models may be more appropriate for heterogeneous watersheds, whereas, lumped
single-catchment models are more appropriate for homogeneous or less complex
situations.

•

	

Specific constituents and Processes simulated, - Models vary in the types of
constituents and processes simulated and in the complexity of the formulations used to
represent each process. For example, simple DO models include only reae ation and
BOD decay while more complex models include other processes such as nitrification,
photosynthesis, and algal respiration .

•

	

Transport vrotesses - These include advection, dispersion, runoffs intatiow, ground
water interactions, and the effects of stratificedon an tbeaspsoaeftsm, Most river models
are concerned only with downstream dvectio andfta~. am aid estuary models
may include advection and dispersion in one or more dimensions, as well as the effects
of density stratification . For toxic modeling, it may be important to use models which
account for near-field mixing since many of these pollutants may exert maximum
toxicity close to the point of discharge . To incorporate both point and nonpoint sources
into TMDLs, it will be important to consider integrated watershed models .

Model selection

A model should be selected based an its adequacy for the inieoded Use, for the specific
watabody, and for the: critical conditions occurring at tint watabody. While fife selection of
an appropriate model :herald be made by a water qua* seekit is as&W for proasm
managers to be familiar with the decisions which nswt be made . Four brtic steps have beat
identified dud an analyst would go

	

to select an appropriate mode

•

	

Identify models applicable to the situation.

•

	

Define the appropriate level of analysis .



Identify models apoiicableto the situation . An obvious choice for narrowing the selection
of an appropriate model is based on the waterbody type (river, estuary, or lake) and the type of
analysis (BOD/DO, toxics, etc .) A preliminary list of models may also be screened by
selecting models which consider the appropriate constituents and processes that am important
for the pollutant being studied .

Detiae te a o r type of a idleis . Four two of models a e

•	 - These includes
3fieslet4

	

egnsfoers and modificatioare

	

a

	

i sohrtions to transport
equations, steady-state nutrient loading models,

reWWOM
aaodels, and other simplified

modeling procedures that can be performedee~dakalstors.

•

	

Steady state computer models - These models compute average spatial profiles of
constituents along a river or estuary assuming everything remains constant with time,
including loadings, upstream water quality conditions, stream flow rates, meteorological
conditions, etc .

•

	

Orlansi-dyaanrie - These models are a compcomiae bdween steady-state models
and dynamic modes. Quasi-dynamic models assume most of the above factors remain
constant, but allow one or more of them to vary with time, for example waste loading
rates or stream flow rates . Some of the models hold the waste loading and flow rates
constant, but predict effects such as the diurnal variations in dissolved oxygen due to
algal photosynthesis and respiration .

•

	

Dynamicmodels, - These models predict temporal and spatial variations in water quality
due to varied loadings, flow conditions, meteorological conditions, and internal
processes within the watershed or waterbody. Dynamic models are useful for analyzing
transient events (e.g., storms and long term seasonal cycles) such as those important in
lake eutrophication analyses .

The above model types are listed in order of increasing complexity, data requirements, and
cost of application. In addition, lognormal probabilistic models and Monte Carlo simulation
techniques have been used to modify some of the above approaches. Probabilistic models use
lognormal probability distr>titrtions of model inputst ~ of
model oo ut Sloe this method does not incorporik Mille andtransport processes, "o can only
be used to predict the concentration of a substance after complete mixing and before decay or
transformation significantly alters the concentration. Monte Carlo simulations combine
probabilistic inputs with deterministic models . A fate and transport model is run a large
number of times based on randomly selected input values . The output from these models are
then rank ordered to produce a frequency distribution. These frequency distributions may then
be compared to instream criteria (e.g., criteria maximum concentration (CMC) and criteria
continuous c~onceatration (CCC)) to determine if water quality standards are met

IacoroorMe meet al constraints. In general, the a alyA mould =wider the data
for etch leMe , ofanalysis, the availabiliity of id dita, the modeling effort

required for each level of analysis, and available t~povrot s Availability of historical data for
calibration and verification is one ofthe key cost sa odtIkraNdons.

Select a sosdfe 111P" The analyst should consider model fanullarity, technical support and
model availability, documentation quality, application ease, and professional recognition and
acceptance of a model.

Pnllnta,et Allnrsv irn. .C,'hemac
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specify that a particular method be used . Methods of allocating loads have been historically
applied to point sources . Application of these methodologies to nonpoint sources has not been
well studied to date. Three common methods for allocating loads (equal percent removal,
equal effluent concentrations, and a hybrid method) are discussed below. Other methods are
detailed in another EPA docaa d Tire first method is equal percent removal and exists in
two forms. In one, the overall removal efficiencies of the sources are set so they are all equal.
In the latter, the iac:aeaotal removal efficiencies beyond the cmrrnt

	

a are equal. This
method is appropriate when the incremental removal effa=s

	

small, coo.that
tee necessary imp~amtrot in won gee*can be

	

(at~ 'r-
tr stn

	

at each point ar1ve, at little coat .

The second common allocation method specifies equal alfbfcat Lanc i - 1 1' ,, a& We is
to equal percent removal if influent concentrations at all sources are approximately the same.
However, if one source has substantially higher influent levels, then equal effluent
concentrations will require higher overall treatment levels than the equal percent removal
approach-

The third commonly used method of allocating loads can be termed a hybrid method. With this
method, the criteria for waste reduction may not be the sore firm one source to the next. One
source nosy be allowed b operate unchanged while another may be required to provide the
cadre load reduction . More generally, a proportionality rule may be assigned that requires the
percent removal to be proportional to the input source loading or flow rate .

Multiple Discharges

TMDLs are particularly critical for waterbodies when the effect from multiple pollution
sources overlap . The key concern associated with multiple point or nonpoint pollution sources
is the potential for combined impacts . To perform this analysis, it may be necessary to apply
near-field mixing models (mixing zone analysis) in addition to a far-field model which
considers pollutants from numerous point or nonpoint sources (after the mixing zone) . A
recommended procedure for evaluating toxicity from multiple discharges is summarized in
EPA guidance.35

Aloe Lion Tradeoffs

Where appropriate and technically feasible, certain cost-effective benefits may be gained by
making tradeoffs among wasteload allocations. Such a practice is similar to what would be
done during the initial considerations of tradeoffs of loads between point and nonpoint
sources. In the case of watershed or estuary management, this may be particularly useful to
achieve pollution reduction in the most cost-effective manner possible .

The incentive for trading load allocations is to achieve the required level of control by
choosing to control one pollutant source over another. Technological feasibility, economic
issues, and regulatory audwd y we all factors to Xidex when ttadi g allocations. For
exaaaple; to reduce neat loads to a receiving water, noopoiat s xcc controls that can be
adequately maintained and enforced, may be much mace cost effective than increasing the
lewd of control on a point source

	

.

Pollutant trades are mod Likely to occur between point and monpoint sources . However, where
e

	

from different point source dischargers are comparable, trades may be acceptable so
long as water quality standards (including amtidegradation regulations, acrd policies) and
minimum applicable technology-based controls are met. Similarly, tradeoffs between nonpoint
sources are also acceptable.



phosphorus load tradeoff's . In this example, the cost associated with point source reduction was
$1 .5 million per year, whereas the cost associated with NPS controls was $0 .2 to $1 .0 million
per year. Because of this cost differential, tradeoffs allowed publicly-owned treatment works
to achieve reductions in phosphorus loads to the Dillon Reservoir by controlling NPSs rather
than expanding the sewage treatment system .

Persistent and/or Highly Bisaccumulative Toxic Polluterw

Pervideot -bioaeenmulak,iiva 111xic

	

she

	

s eas of
toxicity Mid ''fl )L deveiepmeat . 'The pauury

	

arttm~ jw rie Ed s& a
watatbody at levels 69 are non-toxic in the water co

	

may accumulate in sedimrnt or
aquatic life. These pobatants may thm adversely ptTict. sdusticahtrr'idlik etr p a>ft*
humans by exposue to hazardous chemicals thmag ooosuoaption of oontamriaat~ed fish or
shellfish. Chemicals that bioaecumulate at high rates include some metals, organic
compounds, and organometallic compounds . Current technical guidance for wasteload
allocation (see Apvendix A) summarize a number of models which are appropriate for
modeling the fate and transport of toxics in streamstrivers, lakes, and estuaries . Additional
details for assessing and controlling risk have been addressed in technical support
documentation.

Use of Two-member Criteria

Because of inherent variation in effluent and receiving water flows and pollutant
concentrations, specifying a concentration that must not be exceeded at any time or place may
not be appropriate for the protection of aquatic life . The format usually selected for expressing
water quality criteria to protect aquatic life consists of recommendations concerning
concentration magnitudes, duration of averaging periods, and average frequencies of allowed
excursions. Use of this magnitude-duration-frequency format allows water quality criteria for
aquatic life to be adequately protective without being as overprotective as if criteria were
expressed using a simpler format. In many cases, these considerations are evaluated during the
standards setting process and TMDLs are used to develop controls that result in attainment of
applicable water quality standards .

Duration of exposure considers the amount of time organisms will be exposed to toxicants. It
is c prsased as that period, of time over ortti~ch they '

	

is avecagd for
oompsrisoo w criletia

	

PtocN

	

=

	

as how often expowue s than
exceed the criteria can occur during a given period of time (e.g., once every three years)
without unacceptably affecting the community . To account for acute toxic effects, States may
adopt acute criteria expressed as the criteria maximum concentration (CMC) occurring in a
one-hour averaging period. Similarly, chronic criteria expressed as the criteria continuous
concentration (CCC) should be developed as toxicant concentrations which should not be
exceeded over longer periods of time. For the purposes of modeling, the ambient concentration
should not exceed the CMC more than once every three years . (If the biological community is
under stress because ofspills, multiple discharges, or has a low recovery potential, or if a
local species is very important, the frequency should be de wd-)

Although dmc criteria are mostly used for applieadon to low Sow conditions, the
Mir*wj ----aI basis for the criteria is equally valid f

	

flow condition. It is important for
States to protect dedpiated water uses durio~ an

	

-

	

1660-
criteria

		

time-mmnber
should be used for all flow conditions unlessseparate guidance for adopting wet

weather criteria is available . However, States should apply duration and frequency parameters
to account for the high flow, intermittent nature ofnonpoint source loadings.

Vaili .I M# 7c	e
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Draft (clean) sediment criteria have been developed in Idaho that include turbidity, inter-gravel
dissolved oxygen, and cobble embeddedness. The criteria developed may be most appropriate
for salmonid streams, but the framework may have wide application. The major concerns
regarding contaminated sediment are pollutant releases to the water column, bioaccumulation,
and biomaguification. Sediment criteria being developed by EPA have dared an evaluating
and developing an wxkrttanding of the principal factors that influence the
sediment/contaminant interactions with the water columngad ri® Partitioning
Approach). (The Science Advisory Board will be review

	

tlar establishing sediment
criteria for mead aoiitanWaoft sodpiooeduccs far

	

it
1991.) Tlo.i"'M

	

6 W. evo ure

	

aegamsmdt can
be made. Cheaoie water quality criteria, or possibty

	

mts, can then be
used to predict potential biological effects.

In some cases, sediment criteria alone would be sufficient to identify and to establish clean up
levels for contaminated sediments. In other cases, the sediment criteria should be
supplemented with biological or other types of analysis before clean-up decisions can be made.
Additionally, ground water inputs through sediments should be distinguished from inputs from
the sediment alone, so that proper control measures are implemented ..

33 .USEPA. 1985. Technical Support Document for Water Qualitybased Toxics Control .
OW/OWEP and OWRS, EPA 440/485-032. Washington, D.C. A revised draft (April 23,
1990) is available and will replace the 1985 Guidance when finalized. Back.

34.USEPA. 1985. Technical Support Document for Water Quality-based Toxics Control .
OW/OWEP and OWRS, EPA 440/4-85-032 . Washington, D.C. A revised draft (April 23,
1990) is available and will replace the 1985 Guidance when fnli7td. Back.

35.USEPA. 1985. Techical Support Document for Water Quality-based Toxics Control .
OW/OWEP and OWRS, EPA 440/4-85-032 . Washington, D.C. A revised draft (April 23,
1990) is available and will replace the 1985 Guidance when finalized. Back.
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APPENDIX E

MATHEMATICAL MODEL SUPPORT

The Center for Exposure Assessment Modeling (CEAM) was established in July, 1987 to meet
the water quality and exposure modeling needs of States and EPA program and Regional
offices. CEAM provides exposure assessment technology, training, and consultation for
analysts and decisions-makers operating under various legislative mandates, including the
Clean Water Act.

With support and resources from the Monitoring Branch in the Assessment and Watershed
Protection Division, Office of Water Regulations and Standards, CEAM maintains a
distribution center for water quality models and databases for the user community . Users are
kept up to date through user group meetings, a newsletter, and an electronic bulletin board . For
the major wasteload allocations models, CEAM offers 2- to 5-day training courses at EPA
Headquarters, Regional sites, and the Athens Environmental Research Laboratory facility .
Longer-term "on-the-job" training at CEAM for individuals is also available. Technical
assistance and review are provided by CEAM scientists and engineers, as well as by affiliated
academics and eonsukanta. Exposure calculations ad assessments for especiaft difficult or
unusual discharge situations can be arranged as resources allow .

The center currently distributes 21 simulation models and databases . These can be applied to
urban runoff (SWMM4, HSPF9), leaching and runoff from soils (PRZM, HSPF9), transport
through soil and, ground water (MULTI ED, RUSTIC), conventional pollution of streams
(QUAL2E, HSPF9, WASP4), toxic pollution of streams (HSPF9, WASP4, EXAMS2,
DYNTOX), toxic pollution of lakes and estuaries (WASP4, EXAMS2), conventional pollution
of lakes and estuaries (WASP4), near-field mixing and dilution in rivers, lakes, estuaries, and
oceans (CORMIXI), cohesive sediment transport (SED2D-V), river and tidal hydrodynamics
(DYNHYD5, HYDRO2D-V, HYDR03D), geodteesical egmllbrinm OANTBQA3), aed
a pane food drain biaeea nulation QMM Software and databaseswed to aid in
data analysis include ANNIE-IDE, DBAPE, and the CLC Database. Ca rid y available
models we niumasiacd below. Those with no version number are av

	

04 code, and
will be routinelywed when filly tested .

Table E-1 CEAM Supported Models
Model Name

	

V_srsioe NQL



Center for Exposure Assessment Modeling
U.S. EPA
College Station Road
Athens, GA 30613

Via email : ceazn@M&&qv
Web site : http://www.epa.gov/CEAM

OWOW ErIMEnt I WstcrAcd Anne" FMM
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HSPF 9.01

M[NTEQA3/PRODEFA3 3.00
PRZM 1.00
QUAL2E-UNCAS 3.11
wMM 3 .3

-WASMITKOMMEDUTPRICO 4.22

DYH

1.10

FGETS 1 .00

CORMIXl 1 .00

!ANNIE-IDE 1 .11

1 .05DBAPE
CLC Database 2.00

RUSTIC -
EMULTMM . . . .. . . . .
HYDRO2D-V
SED2D-V
HYDR03D
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APPENDIX F

GENERAL EPA/STATE AGREEMENT OUTLINE FOR
DEVELOPMENT OF TMDLs

Since conditions, procedures, and methodologies may vary between EPA Regions and their
States, a general outline of an example agreement is provided. This outline can be used in
conjunction with the referenced technical guidance documents to prepare EPA/State
Agreements .

I. General

A. Purpose, Scope, and Authority
B. Statement of Policy

IL Water Quality Standards Considerations

A. General
B. Type of Stream Classifications

III. Allocation Procedures and Policies

A. Basic Approach for Establishing Boundaries for TMDL
Development
B. Determination of TMDL, WLA, and LA Using Water Quality
Models
C. Determination of TMDL, WLA, and LA Using Other Analytical
Tools
D. Special Case Policies

IV. Public Participation Process

V. Approval of TMDL, WLA, and LA

VL Incorporation of Allocations into NPDES Permits

A. General
B. Priority Considerations

a
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APPENDIX G

CAUSES AND SOURCES OF POLLUTION

Causes and Sources: Sectum 305(b) Waterbody System Uses Guide, Third Edition (Version
2.0), August 1989, USEPA, Office of Water, Assessment and Watershed Protection Division,
pages A-27 through A-3 1 .

	 Causes	Sources

	

_

Causes are the pollutants or

	

Sources are the point and

conditions that are causing or

	

nonpoint sources of the

expected to cause exceedances of pollution categories that are
water quality standards . One or listed as causes identified
more of the following categories =above

. One or more of the
following categories should be

should be used to identify causes used to identify sources of
of impairment:

	

-
_

	

rnpainne nt :
unlaiown lorganic-- source
;toxicity '

	

t/DO

P cides ! mtyMS/chlon
unicipalI

	

point
point sources sources

combined '
priority thermal modifications 'sewer

	

agriculture
organics

overflow
nonpnority
.ory 1

other habitat

	

1 ff/storm
~ ~ -. 1 -wits

on

1 • i 1 1 cafion

other
. Y:11

-'I and grease

	

0 her categories :

nutrients and odor

	

111 .
•

. .
•

1
tank leaks



pH

siltation

11 4 w ay
suspended solids

	

naintcnancdspills
	runoff	

noxious aquatic plants',

	

naturallace
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LIST OF~~l~ ACRONYMS

~~~~~~TMDL Process

CEAM/BBS Center forExposure Assessment Modeling(Electronic Bulletin Boani Symn
CERCIAComprehensive Envirommental Response, Compensation, and Liability Act	

CLP

	

!Clean Lakes Program
TUC

	

Iona Maximum (Danowmation

:CSO

	

jCombined Sewer Overflow
ICWA

	

'Clean Water Act
DO

	

Dissolved Oxygen
EPA Envirownental Protection Agency

atev
LAA Allocatton

_:LC 22tc-q0;~ad

admonma Comw and Maine Policy
Eshm

POW PubUdy COW 11vahmant Works

BW WaNpunentBest

	

Prmctioe
BOD5 ~

	

~B~m~wmn~xal

	

Demand_________
~~ Best Professional Judgement
BPT
CCC

Best Practicable Control Technology -
Criteria Continuous

-_



~
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