SCIENCE

WATERSHE BULLET

sps Journal of the Association of Watershed & Stormwater Professionals

1\ss()( IATION OF \\All FRSHED &

Srons iR orasmoNALS A program of the Center for Watershed Protection, Inc.
T

Total Maximum Daily Loads (TMD[SF

Innovations and Implementation ™
-



TABLE OF CONTENTS

FEATUREDCONTENT

Exploring Alternatives to Pollutant-Based TMDLs
Responding to the First Impervious Cover-based TMDL in the Nation /11
Chester L. Arnold, Christopher Bellucci, Kelly Collins, and Rich Claytor

TMDLs: Improving Stakeholder Acceptance with Science-based Allocations /19
Jason A. Hubbart, John Holmes, and Georganne Bowman

Integrating TMDLs and MS4 Permits

Collaboration, Clean Water Act Residual Designation Authority, and Collective Permitting:
A Case Study of Long Creek /25

Dave Owen, Curtis Bohlen, Peter Glaser, Zach Henderson, and Christopher Kilian

Tracking Watershed Restoration in Montgomery County, Maryland /35
Nick L. Lindow, Steven P. Shofar, and Meosotis C. Curtis

Adaptive Implementation of TMDLs
Adaptive Management and Effective Implementation of Sediment TMDLs in the Lake Tahoe Basin, USA /42
Mark E. Grismer, Kevin M. Drake, and Michael P Hogan

Center for Watershed Protection Feature
Monroe County, New York, Field Tests the Watershed Treatment Model 2010 Beta Edition /49
Paula Smith, Andy Sansone, and Deb Caraco

Vignettes

Reducing DDT and Sediment Loads in the Yakima River: A Success Story /55

Thermal Load Trdding in the Tualatin River Basin: A Watershed-based NPDES Permit /56

Optimizing Resources To Achieve Pollutant Reductions in Wisconsin /57

Lake Clarity Crediting Program for Lake Tahoe: An Adaptive Management Approach for Water Quality Credits /59

BULLETINDEPARTMENTS

Bulletin Board
From the Editor's Desk /5
Overview: The ABCs of TMDLs /7

Ask the Experts

Xavier Swamikannu, refired, chief of the Stormwater Permitting Program for the Los Angeles Regional VWater Board /61
Rick Parrish, senior attorney, Southern Environmental Law Center /63

Michael Bateman, deputy bureau chief, Resource Regulation, Northwest Florida Water Management District /65

Watershed Spotlight
AWSPs Photolog Contest Winner /34
Nominate a “Watershed Superstar” /66

Latest News from AWSPs
Membership Information /67
Next Issue /67

Upcoming Events /67
Sponsorship /67

Book Review
Up River: A Novel of Attempted Restoration by George Ivey /33



WATERSHED ;§!h¢

0y oo 2
SP5 Journal of the Association of Watershed & Stormwater Professionals
A program of the Center for Watershed Protection, Inc.

8390 Main St. 2nd Floor ®  Ellicott City, MD 21043 e 410-461-8323 (phone)

410-461-8324 (fax) e www.owsps.org @ Bulletin@awsps.org

Watershed Science Bulletin (ISSN: 2156-8545) is the journal of the Association of
Watershed and Stormwater Professionals (AWSPs), and is published semi-annually
by the Center for Watershed Protection, Inc. (CWP).

KEY CONTACTS:

Co-Editors-in-Chief
Karen Cappiella (kc@cwp.org)
Neely Law (nll@cwp.org)

Associate Editor
Lisa Fraley-McNeal (bulletin@awsps.org)

Sponsorship Coordinator
Erin Johnson (etj@cwp.org)

AWSPs Membership
(membership@awsps.org)

MISSION: The mission of the Watershed Science Bulletin (the Bulletin) is to synthesize
research and experience from the numerous disciplines that inform watershed management
and fransmit this valuable information to researchers, regulators, practitioners, managers,
and others working to profect and restore watersheds everywhere.

COPYRIGHT © 2010 by the Center for Watershed Protection, Inc.
All rights reserved. No part of this periodical may be reproduced or transmitted in any
form or by any means, electronic or mechanical, including photocopying, recording, or an
information storage and retrieval system, without written permission.

DISCLAIMER: Opinions and conclusions expressed by authors are their own and should not
be considered those of AWSPs or CWP or ifs staff, members, or sponsors. Sponsorships
in this publication do not constitute an endorsement of any product or service. Mention

of any frade name in the Watershed Science Bulletin does not constitute an endorsement
by AWSPs or CWP and does not imply its approval to the exclusion of other products or

services that may also be suitable.

POSTMASTER: Please send address changes to
the Watershed Science Bulletin address listed above.

SUBSCRIPTIONS AND BACK ISSUES: Subscription is included for AWSPs members as part
of member dues. The subscription rate for non-members is $89 /year. Single copies and
back issues can be purchased for $49 each. For a complete listing of back issues or to
purchase a subscription, please visit www.awsps.org.

SUBMISSION: To submit an article, please visit www.awsps.org.
Graphic Design by Down to Earth Design, LLC (d2edesign.com)
Copyediting by Elizabeth Stallman Brown

Printed by the YGS Group, York, PA.

Cover photo courtesy of Bryan Seipp (www.btseippphotography.com),
Watershed Manager, Center for Watershed Protection
This photo was taken along Pocono Creek in Monroe County, PA, near Camelback Mountain. Like
many streams in Pennsylvania, it is dominated by o forested watershed and provides crifical habitat
for trout populations. Some tributaries in the Pocono Creek watershed qualify for the highest level
of water quality protection under Pennsylvania regulations. Population growth and the resulting
urbanization and hydrologic changes are a threat to the health of the watershed.

EDITORIAL COMMITTEE

Chester Arnold
Water Quality Educator and Associate Director
University of Connecticut Center for Land Use Education and Research

Roger Bannerman
Water Resources Management Specialist
Wisconsin Department of Natural Resources

Derek B. Booth, Ph.D., PE, PG
President (Stillwater) and Affiliate Professor (UW)
Stillwater Sciences and University of Washington

Eric Eckl
Environmental Communication Consulfant
Water Words that Work, LLC

Bill Frost, PE, D.WRE
Senior Associate
KCl Technologies, Inc., Water Resources Practice

Bill Hunt, Ph.D., PE
Assistant Professor and Extension Specialist
North Carolina State University

Joseph MacDonald, Ph.D., AICP
Program Development Senior Associate
American Planning Association

Tracie-Lynn Nadeau, Ph.D.
Environmental Scientist
U.S. Environmental Protection Agency, Region 10

Bill Selbig
Hydrologist
U.S. Geological Survey, Wisconsin Water Science Center

Kevin Sellner, Ph.D.
Executive Director
Chesapeake Research Consortium

Neal Shapiro, MMP
Watershed Section Supervisor and Watershed Management Coordinator
(ity of Santa Monica Office of Sustainability and the Environment

Lisa Shipek
Executive Director
Watershed Management Group, AZ

Don Waye
Nonpoint Source Coordinator, Outreach and (ZARA
U.S. Environmental Protection Agency Office of Wetlands, Oceans, and Watersheds

GUEST REVIEWERS
Helen Rueda
U.S. Environmental Protection Agency, Region 10

CENTER FOR WATERSHED PROTECTION STAFF CONTRIBUTORS
Hye Yeong Kwon, Executive Director
Sadie Drescher, Watershed Planner
Dave Hirschman, Program Director
Laurel Woodworth, Stormwater and Watershed Planner



Optimization modeling has provided important informa-
fion regarding the feasibility and costs of meeting the TMDL
goals to guide local decisions about how to effectively tar
get implementation funds. Getting the right combination of
practices and costs, however, is only one part of the imple-
mentation equation. Achieving the restoration goals also
requires a commitment by individuals and organizations fo
implement practices and change behaviors. The TMDL Out-
reach Team for the LFRB and Green Bay engages in exfen-
sive efforts to keep the community informed about the TMDL
and to provide opportunities for input. Two mailin surveys
have helped focus outreach efforts by generating a greater
understanding of pollutant sources and by developing mes-
saging as part of implementation. The TMDL Outreach Team
developed the two surveys and mailed them to 600 dairy
farmers throughout the basin and 640 urban residents in the
East River subwatershed. The response rate was 58% and
49% for the farming and urban surveys, respectively. The
results informed the TMDL Outreach Team that, in general,
extensive education and outreach is needed to better inform

the public about the pollutants of concern, their contribut-
ing sources, and practices that could be implemented fo
improve water quality in the LFRB and Green Bay.

For More Information

For more information, visit http://dnr.wi.gov/org/water/
wm/wags/303d/FoxRiverTMDL/ or hitp://basineduca-
fion.uwex.edu,/lowerfox,/tmd|_outreach.html or confact Ni-
cole Clayton, Water Quality Specialist, Wisconsin Depart-
ment of Natural Resources, af nicole.clayton@wisconsin.
gov, or Laura Blake, Senior Associate, The Cadmus Group,
Inc. at Iblake@cadmusgroup.com.

Case Study Contributors

Contfributors to this case study include Neely Law, Center for
Watershed Protection; Nicole Clayton, Wisconsin Depart-
ment of Natural Resources: and laura Blake, The Cadmus
Group, Inc.

Lake Clarity Crediting Program for Lake Tahoe:
An Adaptive Management Approach for Water

Quality Crediting

Lake Tahoe is prized by both residents and visitors for its re-
markably clear blue water. This famed lake clarity, however,
has been in decline for decades. The Lake Tahoe total maxi-
mum daily load (TMDL) , currently being adopted, identifies
urban stormwater as the source of 72% of fine sediment
(the primary pollutant of concem), 38% of phosphorus, and
16% of nitrogen pollutant loading (California Water Boards
and Nevada Division of Environmental Protection, 2010].
However, after investing some $500 million in water qual-
ity resforation, stormwater managers and regulators do not
have an understanding of the benefits from the pollutant con-
frols implemented. The Tahoe basin is experiencing what a
National Research Council (2008, 2) report, Urban Storm-
water in the United States, had found across the nation: “the
stormwater program has suffered from poor accountability
and uncertain effectiveness at improving the quality of the
nation’s waters.”

With this knowledge—and funding from a US Environmental
Protection Agency Targefed Watershed Initiative Grant—the
California Water Quality Confrol Board, Nevada Division
of Environmental Protection, and Tahoe Regional Planning
Agency focused on the development of a flexible storm-
water program that rewards prioritization, innovation, and

multijurisdictional cooperation. The lake Clarity Crediting
Program (Crediting Program) establishes the framework that
connects onthe-ground actions fo the goal of restoring Lake
Tahoe clarity. It defines a comprehensive TMDL accounting
system o frack and report pollutant load reductions using
lake Clarity Credits that are a function of the impact of
fine sediment, phosphorus, and nitrogen on clarity. Annu-
ally increasing credit targets in National Pollutant Discharge
Elimination System stormwater permits and memoranda of
agreement are used fo define achievable goals and drive
accountability.

Stormwater managers and maintenance personnel make the
fronfline decisions that prevent pollutants from entfering the
loke. Therefore, the Crediting Program puts an infegrated
sef of modeling and condition assessment tools in the hands
of engineers and field staff. The program awards credifs
fo jurisdictions that implement and maintain sfructural and
nonstructural pollutant controls where they are most effective.
It also allows jurisdictions to distribute credits awarded for
load reductions in specific urban catchments to any other
jurisdiction in the Lake Tohoe basin, enabling cooperation
and water quality frading.

FALL2010
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Like typical ecosystem services accounting and water quality
frading programs, the Crediting Program defines the credit
by (1) using available scientific information to relate restora-
fion actions to environmental goals and (2] embodying this
scientific understanding in reasonably easy-to-use tools that
generate consistent results. The resulting load reduction esti-
mates provide an ideal hypothesis of expected environmen-
fal outcomes that can be tested by monitoring to improve
the credit definition and the calibration of load reduction
esftimation fools.

In many programs, changing credit definitions and credit
caleulation tools can create regulatory compliance compli-
cations and financial ramifications for regulated entities. This
uncertainty leads to a reluctance to invest resources in resto-
rafion actions and can stifle adaptive management. Without
active adaptive management, the credit definition does not
accurately reflect the best understanding of environmental
reality over time; this ultimately undermines the program
overall.

The Crediting Program enables adaptive management and
continual improvement by employing a unique accounting
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and reporting sfructure and by esfablishing a fransparent
and predicfable management system. A parallel load reduc-
fion and credit accounting structure creates a selfcorrecting
mechanism whereby the credit definition and load reduction
esfimation tools can change without immediately changing
the number of credits awarded for previously verified ac-
fions. The management system defines an annual schedule
for reporting results, defining scientific and operational im-
provements, and updating fools and protocols. By eliminat-
ing uncertainty related to nearterm regulatory compliance,
stormwater managers and project developers can innovate
and invest resources fo achieve load reductions with confi-
dence, and the Crediting Program can ensure that it is mo-
fivating effective actions to improve lake clarity over time.

The Crediting Program models crifical features that should
be included in any watershed-based ecosystem services or
water quality accounting program in which (1) science and
monitoring findings can improve resforation effectiveness,
(2) significant public or private dollars are being invested,
(3) innovation and flexibility can reduce costs, and (4] stake-
holder atfention requires clear reporting of results. The Lake
Clarity Crediting Program ensures that credits can be trusted
fo reflect the best understanding of the environmental sys-
tem and inspires conservation, innovation, and investment to
achieve environmental goals.

List of Sources

California Water Boards and Nevada Division of Environ-
mental Protection. 2010. lake Tahoe total maximum daily
load technical report. June 2010 California Water Boards
and Nevada Division of Environmental Protection.

National Research Council. 2008. Urban stormwater man-
agement in the United States. Washington, DC: The Na-
tional Academies Press.

For More Information

To find more information, including the Lake Clarity Cred-
iting Program Handbook and  associated  fools,  visit
www.Envirolncentives.com or contact Jeremy Sokulsky, PE,
MBA, President, Environmental Incentives, LLC, at jsokulsky@
enviroincentives.com or 530-541-2980.

Case Study Contributors

This case study was written by Jeremy Sokulsky of Environ-
mental Incentives, LLC.
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