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What i1s a TMDL?

= Required by 1972 Clean Water Act — Section
303(d)

= The maximum amount of pollutant that can enter a
water body without negatively affecting Its
beneficial uses

= Fishing, swimming, wildlife habitat, aquatic life, shellfish habitat

TMDL = point sources + nonpoint sources + margin of safety

= WLA + LA + MOS
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What does developing a TMDL involve?

= |dentifying and quantifying pollutant
sources, accounting for temporal and

spatial distribution
= Existing and future conditions

= Linking pollutant sources with in-stream WQ

= Defining maximum allowable pollutant load
(TMDL)

= Developing pollutant allocation scenarios
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Top Sources of Water Quality Impairment

Streams and Rivers Lakes Estuaries
Agriculture Agriculture Urban Runoff
Point Sources Point Sources Point Sources

Habitat Modification Urban Runoff Agriculture

EPA Fact sheet No. 841-F-96-004A

Top Causes of Impairments
on Streams & Rivers in Virginia
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1999 Consent Decree
TMDL Development
Schedule
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Biennial TMDL Schedule by Rlver Basm
River Basin 2000 | 2002 | 2004 | 2006 | 2008 | 2010 | Totals
James 0 5 5 §) 26 12 54

Chowan & Dismal Swamp
Tennessee & Big Sandy

Bepll Coastal & Chesapeake
York

Totals 13 30 47 59 68 30 247

Based on 1998 303d list and 1999 Consent Decree




EPA Estimated TMDL Funding Needs (aug. o1)

= Total; $16 to $66 billion thru 2015

= Required monitoring: $17 million per year

= TMDL Development: $1 billion over 15 years
(for known impairments)

= TMDL Implementation: $1 to 4.4 billion per year

Source: "The National Costs of the Total Maximum Daily Load Program (Draft Report)"
http://www.epa.gov/owow/tmdl/coststudy/costfact.html
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Center for

and Watershed Studles

Mission Statement

To conduct interdisciplinary research, teaching, and outreach
to improve the integrity of the Nation’s waters and
watersheds by advancing the science, tools, and expertise
available for developing, evaluating, and implementing

watershed planning and management processes.



Objectives

= Address watershed management and
planning Issues by

= conducting basic and applied research to improve the
science and procedures for developing, evaluating, and
iImplementing watershed management plans,

= providing training in the development and implementation
of accurate, effective, achievable TMDLs, and

« facilitating participation in the TMDL process by
Increasing awareness and understanding of NPS pollution
and water guality issues.
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Targeted clientele

= Policy and decision makers
= Sclentists and engineers

= Consulting professionals

s Stakeholders
s Students

National and international opportunities
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Services and products

The Center’s services and products reflect
the Land-Grant missions

= Teaching
s Research

s Extension/Outreach




Teaching

s Graduate level course
= BSE 5324 — TMDL Development and Implementation

= Goals

Educate engineering students in the basic technical
skills/knowledge

Educate non-engineers about components/process

= Course delivery:
On campus — Fall semesters
Via distance learning outlets — beginning 2005
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Teaching cont.

= Graduate students
= MS, PhD, and postdoc
= Project funded

= Undergrad internships (Center Fellows)
= Computer Science
= Engineering

= English — technical writing




Actively developing TMDLs

= Developed 25 TMDLs, currently developing 16

= Biological and benthic impairments
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Research

= Improve watershed and water quality modeling

= Improve information on BMP effectiveness and
related process of aquatic ecosystem recovery

= Improve monitoring systems and technology
= Provide technical support and information transfer

= Develop web-based national TMDL knowledgebase
Clearinghouse
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Software created to assist in developing TMDLs

E Microsoft Excel - BacteriaWorkbook [Read-Only]

File Edit View Insert Format Tools Data Window Help

DEHa SRY 2B - @5 L2710 @How -7
R6IC21 =

MNew Watershed

COpen Existing
Watershed

Skip to
ACCUM/SQOLIM
Table Creation
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Software created to assist in developing TMDLs
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Outreach

= Develop and deliver educational programs
= \Workshops

= Short courses

= Conferences

= Develop resource materials:

= Fact sheets
= Multi-media resource materials
= Web-based resources

= Scholarly publications
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Outreach programs

= Educational Programs
= “ABC’s of TMDLs”
=« “TMDL Modeling Workshop”
= “TMDLs: What, Why, and How”
= TMDL Public Meetings

= Audiences
= Professional conferences — academics, practioners
« State and federal agency staff
= Civic organizations
= Local — Soil and Water Conservation Districts
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Example Virginia Cooperative Extension Publications

Virginia
Cooperative
Extension

2002

Biological Systems
Engineering
PUBLICATION 442-550

TMDLs [Total Maximum Daily Loads) -
Terms and Definitions

Hran Benham, Keve Brannan, Theo Dillaha, Saed Mosaghen, and rene Yagow®

The e Fmatems of TH D -relsted ferms presented hers ane imended to provide the resder with 2 working knowledge of frms hat amly
to Virginia's TMDL program. This is fhe first in 2 series of Virgins Cooperstive Extnsion publications that deal specifically with
TMOLa The lederal Clean Wister Act requires Stakes to develop TMDLs Tor sinsas, rivers, lakes and estuanes that do med or ane oot
expected to meet spplicable water quality stmdands. This glssry s destigmed w0 ss the resder in unde ritanding and interpreting
TMDL related informsaton that may come rom sounces & vared & governmental spencies, envinonmental groups, consulting linms,

or lhe news media,

Glossary of Terms

A

Acute exposure - 2 single expasure o & foxic sulstance that
fesnlts in severe biologesl hamm or desth. Acife expoiunes e
nsually charsctenyed as lating oo longer than a day. Longer-
e Jower kvel exposuns e rel ermed o &8 chronie exposire.

Acute GGty - an advense eflect that usually oocuns shomtly
alter exposune W@ pollutant. Lethality todn ofgamam i the wual
meaure of scuke toxcity, Where desth 15 not esily dedecisd,
bl waton 1 coensxlered equivalent to desth.

Algas - suabc onEmiEns, Eging in swe Irom angle-celkd
lorme to the gizm kelp.

Alpcations — bes eshmstes o curnent and litore pollant s
(hoth nenpaoint and point sounces ) entering 2 waterhady. Pollutant
lonadl et Gam ramge (rom sz sonahly sccursle mess urements
Ly goies estun sk, depending on the & valsnliy of dats, and he
techmigques used for predicting specilic bads, (see Load
Allocsten and Wiste Losd Allocston)

ABocaton Scenard — propoded combinstion of pant sounc e and
nempennt sounce pollitznt ksds being oomsidened to meet 2 water
quality poal.

Ambsent water qualty — level of water quality comnsfiiuenis col

lected = pant ol & rontine moniknng program.

Ammons — (NH3) @n mosgamc niogen compound. In water,
armmenia kvels in exces of the recemmended lmns msy harm
ajustc hle,

Anthropogensc - invwlving the impact of hurems on natwre;
apecilically dems or schom mduesd, cnsed, or altersd by the

presence and achvities of hirnans.

Antiklegradation policy - Virginia's anfidegadstion policy pro-
tects witer quality &t Goee levels or “tiers.” Ther 1 apecilies that
exising mstremn water nas and the level of water quahty to pro-
tect the existing uses shall be meamaned and profected. This
e s thasl, &5 @ munaum, &1 wskens should el adogied water
quahty stmdards. Ter 2 pridects water that & hefler than apaci-
led waster quality standerds, Ounly in hmted coomn smoss may
wisler quality be lowensd in tese wakss, Ter 3 ane elcepional
walerds whene oo new, additienzl or menssmed discharge o
sewage, industnal wastes or oder polluion ane allwed. Thes
wiaters mnst be apeci lcally listed in Vigguma's water qualify stan-
dards regulstion.

Aguatss ecosystem — he living and tonliving components of 2
waer hady, 1.2, 16 phyacal, chenocal, and hological components.

Assmiative capaaty — 3 messune of the shilty of & natural
hady ol water %o ellectively degrade adior dispenie chenuesl
suhstances. Assimilstive capacily B med do delme dhe shality of
a walerhady W natwally asuilste a substanc: wilhow o
mg water quality or depraling the aquatic ecosysedm.
Mumenically, it is the sount of pollota tat can be dicharged
tor @ specilic walerhody wathoul exceading wakesr quality stan
dards, (e Losding Capaciy)

* Ao pwamt Professor and Exession Specalis; Beseasd Associaie; Professor, Professor; Reseaxch Scentes; Viogimia Tedy, respecavely
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Virginia
Cooperative
Extension
2003

Biological Systems
Engineering
PUBLICATION 442-556

TMDLs [Total Maximum Daily Loads)
for Benthic Impairments

Bran L. Beaham, Jane i Walker, and {ene Xageo®

What is a benthic impairment?
“Benthic” refers to the aquatic arganisms living in or
aon the bottom of a body of water. Benthic organisms
inchude crayfish, aquafic snails, clams, leeches, aquat-
ic worms, cerfain insecti larvas and nymphs {eg..
mayflies, dragonflies), and adult aquatic insects (eg.,
riffle heetles). Changes in water guality generally
result in changes in the types, nunthers, or diversity of
the henthic conmunity.

In general, a water quality “impairment” exists if a
heady of water does not suppon its designared nses.
{Ttalicized terms are defined in the hoxes at the bottom
of sach page. See also TMDLs (Toral Mavmum Daily
Laoads): Terms and Defininons, VCE publication 442-
550, http:ffwww extovted pubathee/d4 2- 550/442-
5500.ml.) Virginia’s water quality standards specify
that surface waters are designated for the following
uses: “recreational use” (e.g., swimming, fishing, and
hoating) and “aquatic life use™ {e.g.. viahle fish popu-
lations). Warer quality criferia proect these uses. The
aquatic life wse & potected by a general namative
water quality crierion: “All state waters ... shall he
froe from substances .. [which] interfere directly or
indirectly with designated wses ... or are harmful to
human, anineal, plant, or aguatic life” Waters in which
the henthic commumity is degraded violate this standard
and are considensd to have a “henthic impairment.”

How are benthic impairments

determined?

The benthic macroinieriebrare community present in a
heody of water iz periedically evaliated to determine if
a benthic impairment exists. Benthic macroinverte-
hrates {macm—organisms that are large enough to see
with the naked eye; inverfehbrate—lacking a backhone)
are “living recorders” of past and present water guality
conditions. The Virginia Depanment of Environmental
Quality (DEQ) cumently wses U5, Environmental
Protection Agency {EPA) appmoved methods & evalu-
ate the benthic macroinverehrate community in fresh-
water sreams and rivers to determine complianc: with
the aquatic life use criterion. DED hiologists determine
if the body of water is impaired hy taking henthic
macroinvenehrate surveys in the hody of water in
question and comparing them & benthic macmo inverte-
hrate surveys from a reference site. The reference site
has characteristics {eg., similar location, elevation,
geology, and hydmlogy) similar o the body of water
being evaluated, and the DE(Q) has defermined thaf it
suppaorts a viahle, diverse hbenthic macminyerghrate
community. For more information on the pmcedunes
used to assess the henthic macroinvenebrae communi-
ty zoe the EPA's Rapid Bioassessment Protocols for
Tse in Wadeahle Streams and Rivers: Periphyton,
Benthic Macroinvertebrates and Fish,

proatect desgnated B

seope (macra] and lack backbones (vemsbraes]

designated uses - uses apecfied n waber qualty standards for each body of water in the state.

water qualty criterss - numencd and narradive entera thae, taken together, desenbe the wabs qualily necaasary ta

benthsc macromvertebrate - angansms ing in o on the battam of & wabe body that are vabie without a micro-
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Animated multi-media education modules

@Home @ iniroduction @ Objectives @ Sources and Distribution @ 8MP

Fate and Transport of Fecal Bacteria
in the Environment

Brian Benham @ Home @ Intraduction
Rebeccn T wipild EMP-Livestock-Pasture
Department of £ ns
Bacieria Sources: @ Livestock @ Humansand Pats
LML Fate and Transport: Pasture @ Croptand @ Direct Daposit

3 Learning Fac
Matural Resource:
lga:|Er".-'.l'|r'|:5.u£l:

@ Objeciives @ Sources and Distribution @ EMF

@ Home @ introduction ) Objectives @) Sources and Distriguticn @ eMP
Freini:
Vig 1T BMP-Livestock-Pasture
. — " | _ Bacieria Sources: @ Uvestock @ Humans and Pets
neity JC . | Fate and Transport: B Cropland @ Direcl Deposit
al Agricullure ang E ; ; l
h

Fate and Transpcrt uf Fecal ﬂatterla in

g I . View Animalion Again
Fate and Transpnrt .:.r Fe-:al Ea:terla In the Envirnn.ment
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Center membership

= Faculty from four colleges at Virginia Tech
= College of Agriculture and Life Sciences
= College of Engineering

= College of Natural Resources

= College of Architecture & Urban Studies

= More than a dozen disciplines

= University of Virginia, West Virginia University, and
Penn State involved in ongoing Center projects.
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VB Tech

Requirements for 319 funding
mirror TMDL process

Identify the sources of pollutants

Estimate load reductions
expected to achieve WQS

Describe NPS management
measures to achieve load
reductions

Estimate the amounts of technical
and financial assistance needed

Provide information component

Encourage public participation

Provide a schedule for
iImplementing the NPS
management measures

Describe interim, measurable
milestones to assess
iImplementation progress

Identify a set of criteria for
determining if loading reductions
are being achieved

Establish a monitoring component
to evaluate implementation efforts

Addressing ambient water quality will

iInvolve TMDL or similar watershed
planning process for the foreseeable future
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Brian Benham 209 Seitz Hall, Virginia Tech
voice: 540.231.5705, www.tmdl.net

Virginia Biological Systems
mTech @ Engineering
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