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Outstanding Titles from Cambridge

Green Governance

Ecological Survival, Human Rights, and
the Law of the Commons

Burns H. Weston, David Bollier
$99.00: Hb: 978-1-107-03436-5: 380 pp.

New Edition

Conservation

2" Edition

Clive Hambler, Susan M. Canney
$45.00: Pb: 978-0-521-18168-6: 432 pp.

Land Use and the Carbon Cycle

Advances in Integrated Science,
Management, and Policy

Edited by Daniel G. Brown,
Derek T. Robinson,
Nancy H. F. French, Bradley C. Reed

$150.00: Hb: 978-1-107-01124-3: 400 pp.
$75.00: Pb: 978-1-107-64835-7

Too Hot to Touch
The Problem of High-Level Nuclear Waste

William M. Alley, Rosemarie Alley
$29.99: Hb: 978-1-107-03011-4: 383 pp.

Sustainability Science
Bert J. M. de Vries

$120.00: Hb: 978-1-107-00588-4: 610 pp.
$50.00: Pb: 978-0-521-18470-0

Socioeconomic and
Environmental

Impacts of Biofuels
Evidence from Developing Nations

Edited by Alexandros Gasparatos,
Per Stromberg

$120.00: Hb: 978-1-107-00935-6: 389 pp.

Global Energy Assessment
Toward a Sustainable Future
GEA Writing Team

$300.00: Hb: 978-1-107-00519-8: 1,882 pp.
$150.00: Pb: 978-0-521-18293-5

New Reports from

the IPCC

Managing the Risks of

Extreme Events and Disasters
to Advance Climate Change
Adaptation

Special Report of the Intergovernmental
Panel on Climate Change

Christopher B. Field,

Vicente Barros, Thomas F. Stocker,
Qin Dahe

$170.00: Hb: 978-1-107-02506-6: 589 pp.
$85.00: Pb: 978-1-107-60780-4

Renewable Energy Sources and
Climate Change Mitigation

Special Report of the Intergovernmental
Panel on Climate Change

Ottmar Edenhofer,

Ramoén Pichs-Madruga,

Youba Sokona, Kristin Seyboth,
Susanne Kadner, Timm Zwickel,
Patrick Eickemeier, Gerrit Hansen,
Steffen Schlémer,

Christoph von Stechow,

Patrick Matschoss

$200.00: Hb: 978-1-107-02340-6: 1,088 pp.
$100.00: Pb: 978-1-107-60710-1

Understanding the Earth System
Global Change Science for Application

Edited by Sarah E. Cornell,
I. Colin Prentice, Joanna I. House,
Catherine J. Downy

$80.00: Hb: 978-1-107-00936-3: 294 pp.

Textbooks

New Edition

Climate Change

Biological and Human Aspects

2" Edition

Jonathan Cowie

$69.99: Pb: 978-1-107-60356-1: 560 pp.

Introduction to Modern
Climate Change
Andrew Dessler

$110.00: Hb: 978-1-107-00189-3: 252 pp.
$50.00: Pb: 978-0-521-17315-5

New Edition

Tropical Ecosystems and
Ecological Concepts

2nd Edition

Patrick L. Osborne

$65.00: Pb: 978-0-521-17734-4: 536 pp.

Reshaping Environments
An Interdisciplinary Approach to
Sustainability in a Complex World

Helena Bender
$65.00: Pb: 978-1-107-68866-7: 414 pp.

The Role of Biotechnology in
a Sustainable Food Supply
Edited by Jennie S. Popp,

Molly M. Jahn, Marty D. Matlock,
Nathan P. Kemper

$99.00: Hb: 978-0-521-19234-7: 296 pp.

Prices subject to change.

View our full earth and environmental sciences catalog at
www.cambridge.org/us/earth
W @CambUP_earthsci
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NAEP Membership Application

(Please Print)

Title First Name MI Last Name Suffix(es)

(Dr/Mr/Mrs/Ms/Miss)

I prefer to receive mailings at: Q Home — Q Office

Home Address: Office Address:

Street Title

City State Zip Code Employer

Telephone Street

e-mail City State Zip Code
Telephone Fax
e-mail

NAEP periodically publishes a membership directory. This directory is distributed to NAEP members free of charge and sold to non-members for a nominal fee. If you do
not want to be included in a directory published in paper or electronic form, check bere. o

NAEP membership is open to persons engaged in all aspects of the environmental professions in one of the following categories:

General Membership O $150.00 / year
General membership is open to individuals who have earned an undergraduate or graduate degree and have at least three years
experience working in the environmental field. General members may vote and hold office.

College or University Specialties
Degree(s) Years of experience
Associate Member QO $125.00 / year

Associate membership is open to individuals who do not meet the requirements for general membership.

Student Membership Q $40.00 / year
Student membership is limited to full-time students pursuing an environmental degree. A copy of a current transcript and college ID

is required and must accompany the application.

Date entered current degree program: Expected graduation date
Anticipated degree College or University. Program/Majot
Senior Membership QO $75.00 / year
Corporate Membership O $750.00 / year (Primary Office) Corporate Branch Membership Q $375.00 / year
FEES METHOD OF PAYMENT
Membership Dues $ O Check/money order for § payable to NAEP
Chapter Dues $ National Association of Environmental Professionals
Additional mailing fee $ QO Charge $ to my Visa, Mastercard, Discover
or American Express card.
Card Type:
Card No. Exp. Date_
Total Amount Due $ Signature

Security Code

Please be sure to read the information on the last page and sign this application.
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To Help Us
Serve You Better

Practice Setting
(Circle One)
Academe
Consulting
Contracting
Government
Industry
Military
National Lab
Nonprofit
Private Sector
Utility

Other

Discipline
(Circle one or two)
Administrator
Architect
Engineer
Faculty
Lawyer
Manager
Planner
Student
Scientist
Other

Sébecz'a@/ Area

(Circle one or two)

Audit

Compliance

Impact Assessment

Monitoring

Erotelcti_on/P .
egulation/Polic

Reggarch Y

Resource Management

Technology & Design

Other

Focus

(Circle one or two)
Air

Ecolo

NEP

Noise
Socioeconomic
Soil

Water
Waste
Wetlands
Other

How Many Years in the Field?

0-2 6-10 16+
3-5 11-15

NAEP Chapters

In addition to membership in the national Association, NAEP maintains a network of
regional, state, local and student chapters that offer additional opportunities for professional
growth. Check below if you would like to join one of the chapters and include applicable
dues in addition to the amount for NAEP membership.

State/Local Chapters
QO Alaska $25/year
QO  Arizona $30/year
Q California $150/year
O Florida $30/year
O  Georgia $20/year
QO Hawaii $30/year
Q Illinois $35/year
O Mid-America (IA, KS, MO, NE) $15/year
O Mid-Atlantic (DC, MD, VA) $40/year
O North Carolina $30/year
O Northwest (OR & WA) $25/year
O Rocky Mountain (CO, ID, MT $50/year
NV, UT, WY)
QO Texas (select one)
O North Texas $35/year
Q Texas $50/year

Membership is individual (not your company’s) and non-transferable. Corporate
memberships are available; please contact the national office for more information.

Your national dues (see page 1) include a subscription to our journal, Environmental Practice.
Chapter dues are collected by NAEP on behalf of the affiliated chapters and passed to them
along with your name and address. Some chapters are more active than others.

Send the completed application to:

NAEP Tel: 856-283-7816

PO Box 460

Collingswood, NJ 08108 Fax: 856-210-1619
Email:  naep@naep.org
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WHAT: 2013 Annual NAEP/AEP Conference

WHEN: April 1-4, 2013
WHERE: Los Angeles, CA
WEBSITE: www.n-aep2013.0rg

Register now and get the early rate for this great conference.

NEPA BASICS WORKSHOP
Monday, April 1+ 9:00 am - 3:00 pm

This workshop will cover the basics of NEPA, including the policies, procedures and environmental documents
necessary for successful compliance. It is primarily designed for new and mid-level NEPA practitioners and
will inform agency staff, consultants, regulators,

applicants, and other interested professionals on best NEPA practices. NEPA is a far reaching law applying to
virtually all federal agencies and most of their activities that affect the environment. Additionally, many state,
local, and private undertakings must be evaluated under

NEPA if they receive federal funding, require federal permits or would take place on federal land. The key to
successfully implementing NEPA is attaining a working knowledge of the regulations, legal interpretations, and
typical federal agency practices.

Lunch will be provided and Nicholas Yost will be the featured keynote speaker. Formerly general counsel of the
President’s Council on Environmental Quality (CEQ) during the Carter Administration, Mr. Yost was the lead
draftsperson of the CEQ NEPA regulations. He is currently a partner at the law firm of SNR Denton in San
Francisco, CA.

THE CLIMATE CHANGE SYMPOSIUM
Monday, April 1+ 9:00 am - 3:00 pm

The Climate Change Symposium will cover the latest science supporting climate change including revised
forecasts on climate change consequences and recent guideline changes from CEQ, federal, and state agencies
on addressing climate change impacts. It is designed to inform

agency staff, consultants, regulators, applicants, and other interested professionals in analyzing and addressing
climate change impacts in NEPA and CEQA review, and best practices for infrastructure and facility design to
adapt to climate change consequences..Recent CEQ guidance directs federal agencies to review potential
climate change impacts and provide climate change adaptation of infrastructure and facilities during NEPA
review. Additionally, many federal

agencies are reviewing potential climate change impacts and implementing best practices in climate change
adaptation for new facilities and retrofits of existing facilities.

Lunch will be provided and Dr. William (Bill) Patzert will be the featured keynote speaker. Dr. Patzert is a lead
scientist at the NASA Jet Propulsion Laboratory. His research is focused on the application of NASA satellite
data to improve our understanding of our planet’s climate and environmental problems

ranging from more accurate long-term climate forecasts to monitoring the health Nicholas Yost of the oceans.
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SEVEN (7) CONCURRENT TRACKS
Tuesday, April 2 — Thursday, April 4

AIR/CLIMATE PUBLIC AGENCIES
CEQA PUBLIC INVOLVEMENT
CULTURAL RESOURCES TRANSPORTATION
ENERGY WETLANDS

LAND MGMT & WATER SUPPLY VISUAL RESOURCES
NEPA WILDLIFE

Annual NEPA Update
Thursday, April 4

Although NEPA and CEQ's NEPA regulations have remained stable for many years, NEPA's
implementation by federal agencies is constantly changing. The federal courts regularly hand
down new decisions that influence day-to-day NEPA practice. Additionally, CEQ and the U.S.
EPA occasionally develop guidance designed to improve NEPA compliance. Although rare,
Congress sometimes amends NEPA as it did recently for transportation projects. This session
will provide participants with a comprehensive update of the latest developments in NEPA case
law, including decisions focusing on alternatives, cumulative impacts, and climate change. The
session will also provide an update on the latest NEPA-related legislation as well as initiatives
from CEQ (which will be presented by Horst Greczmiel, CEQ Associate Director for NEPA
Oversight), EPA, and other federal agencies.

Annual CEQA Update
Thursday, April 4

The California Environmental Quality Act is constantly evolving. With new judicial
interpretations handed down each year, California's Legislature adopting new statutes each year,
and new amendments to the State CEQA Guidelines, it's important for every CEQA practitioner
to keep up with the latest changes. This session gives you the opportunity to hear a panel of
CEQA experts discuss what's new with California’s most important environmental law. Topics
will include: 2012 CEQA legislation; the key court cases of the past year; the revisions to the
State CEQA Guidelines encouraging infill development; and practical advice on how to comply
with CEQA in light of these developments.
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The objectives of Environmental Professionals are to
conduct their personal and professional lives and ac-
tivities in an ethical manner. Honesty, justice and cour-
tesy form moral philosophy which, associated with a
mutual interest among people, constitute the founda-
tion of ethics. Environmental Professionals should rec-
ognize such a standard, not in passive observance, but
as a set of dynamic principles guiding their conduct and
way of life. It is their duty to practice their profession
according to this Code of Ethics.

As the keystone of professional conduct is integrity, Envi-
ronmental Professionals will discharge their duties with
fidelity to the public, their employers, clients, and
with fairness and impartiality to all. It is their duty to in-
terest themselves in public welfare, and to be ready to
apply their special knowledge for the benefit of mankind
and their environment.

Creed
The objectives of an Environmental Professional are:

1. to recognize and attempt to reconcile societal and in-
dividual human needs with responsibility for physical,
natural, and cultural systems.

2. to promote and develop policies, plans, activities, and
projects that achieve complementary and mutual sup-
port between natural and man-made, and present and
future components of the physical, natural and cul-
tural environment.

Ethics
As an Environmental Professional | will:

1. be personally responsible for the validity of all data
collected, analyses performed, or plans developed by
me or under my direction. | will be responsible and
ethical in my professional activities.

2. encourage research, planning, design, management
and review of activities in a scientifically and tech-
nically objective manner. | will incorporate the best
principles of the environmental sciences for the mit-
igation of environmental harm and enhancement of
environmental quality.

3. not condone misrepresentation of work | have per-
formed or that was performed under my direction.
4. examine all of my relationships or actions that could
be legitimately interpreted as a conflict of interest by
clients, officials, the public or peers. In any instance
where | have a financial or personal interest in the
activities with which they are directly or indirectly
involved, | will make a full disclosure of that interest

to my employer, client, or other affected parties.

5. not engage in conduct involving dishonesty, fraud,
deceit, or misrepresentation or discrimination.

National Association of Environmental Professionals
Code of Ethics and Standards of Practice For Environmental Professionals

6. not accept fees wholly or partially contingent on the

client’s desired result where that desired result con-
flicts with my professional judgement.

Guidance for Practice as an Environmental Professional
As an Environmental Professional | will:

1.

2.

encourage environmental planning to begin in the
earliest stages of project conceptualization.
recognize that total environmental management in-
volves the consideration of all environmental factors
including: technical, economic, ecological, and so-
ciopolitical and their relationships.

. incorporate the best principle of design and environ-

mental planning when recommending measures to
reduce environmental harm and enhance environ-
mental quality.

.conduct my analysis, planning, design and review

activities primarily in subject areas for which | am
qualified, and shall encourage and recognize the
participation of other professionals in subject areas
where | am less experienced. | shall utilize and
participate in interdisciplinary teams wherever prac-
tical to determine impacts, define and evaluate all
reasonable alternatives to proposed actions, and as-
sess short-term versus long-term productivity with
and without the project or action.

. seek common, adequate, and sound technical grounds

for communication with and respect for the contri-
butions of other professionals in developing and re-
viewing policies, plans, activities, and projects.

. determine that the policies, plans, activities or pro-

jects in which | am involved are consistent with all
governing laws, ordinances, guidelines, plans, and
policies, to the best of my knowledge and ability.

. encourage public participation at the earliest feasible

time in an open and productive atmosphere.

. conduct my professional activities in a manner that

ensures consideration of technically and economi-
cally feasible alternatives.

Encourage Development of the Profession
As an Environmental Professional | will:

1.

2

assist in maintaining the integrity and competence of
my profession.

. encourage education and research, and the develop-

ment of useful technical information relating to the
environmental field.

. be prohibited from lobbying in the name of the Na-

tional Association of Environmental Professionals.

. advertise and present my services in a manner that

avoids the use of material and methods that may
bring discredit to the profession.

https://doi.org/10.1017/51466046612000592 Published online by Cambridge University Press



https://doi.org/10.1017/S1466046612000592

CJO Mobile (CJOm) is a streamlined
Cambridge Journals Online (CJO)
for smartphones and other
small mobile devices

Use CJOm to access all journal
content including FirstView
articles which are published
online ahead of print

Access quickly and easily thanks
to simplified design and low
resolution images

Register for content alerts or
save searches and articles —
they will be available on both
CJO and CJOm

Your device will be detected and
automatically directed to CJOm
via: journals.cambridge.org
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NATIONAL ASSOCIATION OF ENVIRONMENTAL PROFESSIONALS BOARD OF DIRECTORS

Committed to achieving the highest standards of ethics and competence within the environmental professions

PRESIDENT
Paul Looney, CEP, CSE, PWS

Volkert & Associates, Inc.

VICE PRESIDENT
Harold Draper, D.Sc., CEP
Burns & McDonnell

TREASURER
Crystal Lawson, REM
Chromalloy

SECRETARY
Robert P. Morris, Jr., PE
US Army Corps of Engineers

IMMEDIATE PAST PRESIDENT
Ron Deverman
HNTB

ELECTED BOARD MEMBERS
Courtney Arena
Stanley Consultants, Inc.

Marie Campbell

Sapphos Environmental

David Dickson
Cardno ENTRIX

Wendy Haydon
CH2M Hill

Brock A. Hoegh, CEP
HNTB

Gary F. Kelman, MS, CEP

Maryland Department of the Environment

Ronald Lamb, CEP
US Marine Corps

Jim Melton
Melton Environmental Consulting

William M. Plumpton
CEP Gannett Fleming, Inc.

DIRECTORS REPRESENTING CHAPTERS
Anna Kohl, CET-IT - Alaska
HDR Alaska, Inc.

Ali Fakih - Arizona
Sustainability Engineering Group, LLC

Gene Talmadge - California
Talmadge Associates

Kristin Bennett - Florida
Tetra tech EC, Inc.

Bruce Hasbrouck - Florida
Faller, Davis & Associates, Inc.

Josh Earhart - Georgia
Edwards-Pitman Environmental, Inc.

Dennis Peters, REM - Hawaii
CH2M Hill

Gregory Merritt - lllinois
ERM

Harold Draper, D.Sc., CEP - Mid America
Burns & McDonnell

Carolyn Henn - Mid Atlantic
Apex Companies LLC

John Jamison - North Carolina
HDR, Inc.

Brad Thoms, PE - Northwest
Altus Environmental, LLC

Ruth Gaulke, MAS, MA - Rocky Mountain
Rebel Writer

Jim Dobberstine, MS - Texas
Lee College

Crystal Lawson, REM - North Texas
Chromalloy

EX-OFFICIO:

ACADEMY OF BOARD CERTIFIED
ENVIRONMENTAL PROFESSIONALS
BOARD REPRESENTATIVE

James Yawn, CEP

Walt Disney Imagineering

EX-OFFICIO:

CERTIFICATION REVIEW BOARD CHAIR
Robert A. Michaels, PhD, CEP

RAM TRAC Corporation

EX-OFFICIO:
ENVIRONMENTAL PRACTICE
Kelly Tzoumis, PhD

James A. Montgomery, PhD
DePaul University

PARLIAMENTARIAN AND RECORDER
Norman Arnold
Independent Consultant

NATIONAL OFFICE

Tim Bower, CAE

PO Box 460

Collingswood, NJ 08108

(phone) 856-283-7816

(fax) 856-210-1619

(email) naep@bowermanagementservices.com

CONFERENCE COORDINATOR
Donna Carter

1049 Sunset Drive

Lake Wales, FL 33853-4226
(phone) 863-679-3852

(fax) 501-423-1701

(email) naepfl@verizon.net

For more information about the NAEP, please visit the association’s Web site at www.naep.org.
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INCLUDED IN THIS

ISSUE:

Paul B. Looney

Tamara Gagnolet ¢ Scott Bearer

James Montgomery

FEATURES

Corrie E. Clark, Andrew J. Burnham
Christopher B. Harto &
Robert M. Horner

Joel Gehman, Diego Mastroianni,
Angela Grant & Dror Etzion

Kelly O. Maloney & David A. Yoxtheimer

Jessica M. Wilson ¢ Jeanne M. VanBriesen

Dave Yoxtheimer, Seth Blumsack &
Tom Murphy

Scott Bearer, Emily Nicholas
Tamara Gagnolet, Michele DePhilip
Tara Moberg ¢ Nels Johnson

Jennifer L. Gillen ¢ Erik Kiviat

Bonita Kolb ¢ Jonathan Williamson

Samantha Malone, Matthew Kelso
Drew Michanowicz, Kyle Ferrar
Kyra Naumoff Shields ¢

Jill Kriesky

Simona L. Perry

David R. Smith, Craig D. Snyder
Nathaniel P. Hitt, John A. Young &
Stephen P. Faulkner

Richard C. Stedman, Jeffrey B. Jacquet,
Matthew R. Filteau, Fern K. Willits,
Kathryn J. Brasier ¢ Diane K. McLaughlin

POINTS OF VIEW

Patrick J. Drohan, James C. Finley
Paul Roth, Thomas M. Schuler
Susan L. Stout,

Margaret C. Brittingham &

Nels C. Johnson

PRESIDENT’S MESSAGE: Coming Full Circle: NAEP Providing Value to Environmental
Professionals

LETTER FROM THE GUEST EDITORS: Hydrofracturing Special Issue of Environmental
Practice

LETTER FROM THE EDITOR

INTRODUCTION: The Technology and Policy of Hydraulic Fracturing and Potential
Environmental Impacts of Shale Gas Development

RESEARCH ARTICLES: An Analysis of Unconventional Gas Well Reporting under
Pennsylvania’s Act 13 of 2012

RESEARCH ARTICLES: Production and Disposal of Waste Materials from Gas and Oil
Extraction from the Marcellus Shale Play in Pennsylvania

RESEARCH ARTICLES: Oil and Gas Produced Water Management and Surface Drinking Water
Sources in Pennsylvania

RESEARCH ARTICLES: The Decision to Use Acidic Coal-Mine Drainage for Hydraulic
Fracturing of Unconventional Shale-Gas Wells

ENVIRONMENTAL REVIEWS AND CASE STUDIES: Evaluating the Scientific Support of
Conservation Best Management Practices for Shale Gas Extraction in the Appalachian Basin

ENVIRONMENTAL REVIEWS AND CASE STUDIES: Hydraulic Fracturing Threats to Species
with Restricted Geographic Ranges in the Eastern United States

ENVIRONMENTAL REVIEWS AND CASE STUDIES: Water and Sewer Infrastructure
Challenges as a Barrier to Housing Development in the Marcellus Shale Region

ENVIRONMENTAL REVIEWS AND CASE STUDIES: FracTracker Survey and Case Studies:
Application for Participatory GIS in Unconventional Natural Gas Development

ENVIRONMENTAL REVIEWS AND CASE STUDIES: Addressing the Societal Costs of
Unconventional Oil and Gas Exploration and Production: A Framework for Evaluating
Short-Term, Future, and Cumulative Risks and Uncertainties of Hydrofracking

ENVIRONMENTAL REVIEWS AND CASE STUDIES: Shale Gas Development and Brook
Trout: Scaling Best Management Practices to Anticipate Cumulative Effects

ENVIRONMENTAL REVIEWS AND CASE STUDIES: Marcellus Shale Gas Development and
New Boomtown Research: Views of New York and Pennsylvania Residents

PERSPECTIVES FROM THE FIELD: Oil and Gas Impacts on Forest Ecosystems: Findings
Gleaned from the 2012 Goddard Forum at Penn State University
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