.ﬁﬁﬁ#&#ﬁ?f#ﬂ =
ﬁ»ﬁﬁﬁﬂ” e o

NN | | S
ZNAANNANRE | -inh I

S URAARARRRARRN | A ——

AR

ALALEREEE i ﬂu-n.-...;

ff#..fﬁ.‘?ﬁ.f#ﬁ#; Wiy

1
ENGIN

P—

)

MERICAN I T

5]

il

Y =
e
cal
L _._..|-I.. = :

rolire =N

Chte

e

L

SOCIETYIOFA

My




Contents

i

-
]

By

Sustainability: 62-74

Main Theme:
Sustainability

62 Striking Gold at Fort Carson

The U.S. Army’s first LEED Gold
facility

69 Sustainable Remediation

Incorporating sustainability and
environmental cleanup

65 Environmental Management 71 BIM for LEED
in Contingency Operations

Prioritizing environmental
programs in wartime

Predicting future performance
through technology

73 Lifecycle Costing

Considering initial and future costs
of green buildings

67 Sustainable Stormwater
Management

New legislation raises the bar of
water management design

Special Report:
Engineering Service FY10 Programs

85 USAF: Enabling Air Force
Priorities

76 Meet the Engineering Service
Chiefs

78 Meet the Senior NCO Leaders 88 USPHS: Fighting a Silent War

79 USACE: Building Strong 91 USCG: Modernizing the Coast
Guard
82 NAVFAC: Maximizing

Readiness

Special Insert: 49-54

Highlights of the SAME Medal & Award Recipients

1ME

The Military Engineer

May-June 2009 ® Volume 101, Number 659

www.same.org/TME

On the Cover:

The Environmental Pro-
~| tection Agency’s Region
8 headquarters building
in Denver, Colo., includes
one of the first green
roofs of its kind in the
state. The roof provides
air and water quality
benefits and reduces
building heating and
cooling needs.

Photo courtesy EPA

Exclusively in The Military Engineer Online

* Read about how a design-build team at
Scott Air Force Base, lll., delivered a new
high-performance logistics facility meeting
Department of Defense security standards
in “Expedited LEED Construction,” by Craig
L. Shumate, PMP, and Douglas M. Brown,
P.E., PMP, LEED AP, M.SAME;

* learn firsthand how one SAME Sustain-
ing Member Company has adapted to the
green building movement in “Incorporating
Sustainability,” by Thomas A. Womeldurf,
AlA, LEED AP, M.SAME; and

e Examine the limitations of short-term,
projectbased international infrastructure
programs with two former Peace Corps
volunteer engineers in “Sustainable Interna-
tional Development,” by Lt. Kevin R.
Bingley, P.E., M.SAME, USPHS, and Lt.
Ryan J. Gross, P.E., M.SAME, USPHS;

..only at www.same.org/TME

A IPRINTED WITH|
@ SOY INK



94 8
Engineering collaboration with foreign
partners 18
36
101
Analyzing the suitability of our neighbors 56
in 1961
96
97
ADVERTISING INDEX McDonough Bolyard Peck Inc. 56
MEGADOOR 33
ADT 23  Michael Baker Corp. 5
AECOM C2  MOCA Systems 40
AMEC 15 MWH Americas (]
Aerotek, Inc. 35 PARSONS 10
Ameristar Fence Products 28  Parsons Brinckerhoff 31
Bentley Systems Inc. 93 PBS&J 20
Black & Veatch 25  Perini Corp. 19
Bobcat 27 Pond & Co. 42
Borbas Surveying RBF Consulting 26
& Mapping LLC 56 RS&H 38
Burns & McDonnell C4  Southern Methodist Univ. 1
CDM 18  SAIC 21
Carbis 30,32 SAME 34,40, 58,60
Caterpillar Inc. 13  SKE Group 24
Centennial 22  Siemens Airfield Solutions 39
Concentric Security 36 SolarOne Solutions, Inc. 41
EMCOR Group Inc. 17  Sprung Instant Structures 55
EYP Architecture & Sundt Construction Inc. 14
Engineering PC 26 Tapco 61
GEL Laboratories LLC 48 TetraTech 7
Gannett Fleming Inc. 48 The Conti Group Inc. 11
Hankins and Anderson 37 The Shaw Group Inc. 43
Harris & Assoc. 45  The Warrior Group 34
HDR 16  University of North Dakota 75
HNTB 29  URS Corp. 47
Kalwall Corp. 46  USACE Infrastructure Systems
KBR 9 Conference 100
Kiewit 8 US.GSA 57
MacDonald-Bedford LLC 42  University of Florida 59
Malcolm Pirnie Inc. 12 Walbridge 44
Mason Hanger Group 38 Weston Solutions Inc. 2

The Military Engineer (ISSN 0026-3982) is published bi-monthly by the Society of American Military Engineers (SAME), 607 Prince
St., Alexandria, VA 22314-3117; Tel: 703-549-3800; editorial, ext. 141; advertising, ext. 144. © 2007 The Society of American Military
Engineers. All rights reserved; reproduction of articles prohibited without written permission. Periodicals postage paid at Alexandria, Va.,
and at additional mailing offices. Rates: Single copy: Member, $3; Non-member (U.S.), $15; foreign, $30. One-year subscription $88 in
the United States and Canada; $168 elsewhere. Two-year subscription $168 in the United States and Canada; $316 elsewhere. Three-year
subscription $210 in the United States and Canada; $435 elsewhere. Agency discount available; Air Mail extra. For details go to www.
same.org/subscribe. Annual subscription rate for SAME members is $15 and is included in dues. Address Changes: Send mailing label
with changes to The Military Engineer Circulation Department, 607 Prince St., Alexandria, VA 22314-3117; allow 60 days for change to
take affect. Article Submittals: We invite and encourage manuscript submissions for possible inclusion in The Military Engineer. TME
editors consider each manuscript on the basis of techn accuracy, usefulness to readers, timeliness and quality of writing. SAME reserves
the right to edit all manuscripts. Before submitting an article, please read the Writers’ Guidelines at www.same.org/tme. Submission of
an article does not guarantee publication; unsolicited manuscripts will not be returned. Disclaimer: Statements and opinions
expressed herein are those of the authors and do not reflect official SAME or TME policy unless so stated. Publication of ad-
vertisements does not constitute official SAME endorsement of products or services. Postmaster: Send address changes to The
Military Engineer Circulation, 607 Prince St., Alexandria, VA 22314-3117.

ABC

The Military Engineer

EDITORIAL OFFICE
607 Prince Street
Alexandria, VA 22314-3117
703-549-3800 plus ext.
Fax: 703-548-6153
www.same.org

EDITOR IN CHIEF
L. Eileen Erickson
Ext. 140; erickson@same.org

EDITOR
John M. Nank
Ext. 141; jnank@same.org

GRAPHIC DESIGNER
Kizita A. Awuakye
Ext. 142; kawuakye@same.org

ADVERTISING COORDINATOR
Heather R. Alexander
Ext. 145; halexander@same.org

MARKETING COMMUNICATIONS

SPECIALIST
Stephanie Murillo
Ext. 144; smurillo@same.org

WEB MANAGER
Josef Scarantino
Ext. 143; jscarantino@same.org

CONTRIBUTING EDITORS

Meighan Altwies, M.SAME
milnews@same.org

David E. Ott, RE., M.SAME
environews@same.org

Mayj. Paul E. Patterson, PE., M.SAME, USA
technews@same.org

ADVERTISING
REPRESENTATIVES

Mid Atlantic/Northeast
Dick Busch
508-817-6512
e-mail: rbusch@comcast.net

North Central/West
Rosemarie Calvert
304-892-3811; Fax -3883
e-mail: rcalvert@extllc.net

South/Southeast
Beverly Ellis
407-654-5311; Fax -5322
e-mail: ellispubrp@aol.com

REPRINTS
Hope Robinson, Sheridan Reprints
717-632-8448, ext. 8167
e-mail: hrobinson@tsp.sheridan.com

PUBLISHER
Dr. Robert D. Wolff, PE., ESAME

The Military Engineer ¢ May-June ¢ 2009




Sustainability

Sustainable Stormwater
Management

By Steven P. Roy, LEED AR M.SAME, Ganesh Krishnan, PE., CPESC, M.SAME, Russell R. Adams, M.SAME, and Robert Goo

The Energy Independence and Se-

curity Act of 2007 (EISA). The law
includes numerous provisions related
to energy efficiency, fuel economy stan-
dards and renewable energy as well as
an important stormwater-related pro-
vision titled “Storm Water Runoff Re-
quirements for Federal Development
Projects.” This one paragraph, Section
438, has the potential to change signifi-
cantly the way stormwater is managed
at federal facilities.

EISA Section 438 requires that “the
sponsor of any development or redevel-
opment project involving a Federal fa-
cility with a footprint that exceeds 5,000
square feet shall use site planning, de-
sign, construction, and maintenance
strategies for the property to maintain
or restore, to the maximum extent tech-
nically feasible, the predevelopment
hydrology of the property with regard
to the temperature, rate, volume, and
duration of flow.”

There are several significant aspects of
this section that should be noted. First,
the law applies to all federal facilities

In December 2007, Congress passed

with a development or redevelopment
footprint of more than 5,000-ft?, includ-
ing all Department of Defense (DOD) fa-
cilities, General Services Administration
(GSA) facilities and facilities operated or
owned by other federal departments or
agencies. Second, it is assumed that the
provision will be self-implemented by
each agency, as no enforcement or com-
pliance authority was specified. Third,
the law requires facilities to implement
the provision to the maximum extent
technically feasible, definition guidance
for which was not provided. Finally, the
predevelopment hydrology of the prop-
erty must be maintained as specified;
again no interpretation was provided
regarding how to define and implement
the terms used.

Low-Impact Development
Techniques

Because predevelopment of sites can-
not be maintained or restored without
the use of green infrastructure or low-
impact development (LID) techniques,
the provisions of Section 438 seem to
imply the use of such practices to meet

Recently enacted legislation
has the potential to impact
greatly the management of
stormwater at federal facilities

across the country.

The green roof of EPA’s Denver building, which
overlooks the city’s skyline, is one example of
low-impact stormwater design techniques being
used at federal facilities across the country.
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the requirements of the act.

The primary goal of LID practices is
to mimic the predevelopment site hy-
drology by using site design techniques
that store, infiltrate, evaporate and de-
tain runoff. Use of these techniques
helps reduce off-site runoff and ensure
adequate groundwater recharge. There
are many examples around the country
of federal buildings and military instal-
lations that have incorporated green
stormwater design and LID stormwater
features such as green roofs, permeable
surfaces, bioretention, rain gardens,
constructed wetlands, and rainwater
capture and reuse, among others.

The general movement of progressive
stormwater managers and designers is
to manage stormwater on site as much
as possible and move away from the
conventional stormwater management
approach of collecting, conveying and
discharging stormwater off site. Thus,
using LID approaches, stormwater engi-
neers and designers are using site design
techniques to reduce the generation
of stormwater at the source, minimize
impervious surfaces, disconnect flow
paths and distribute stormwater across
the site. These practices can be selected
and designed with the intent to slow the
velocity of the runoff and to infiltrate or
evapotranspirate as much rainwater on
the facility property as possible.

Green stormwater technology can be
used almost anywhere soil and vegeta-
tion can be incorporated into the hard-
scape. DOD facilities tend to have a sig-
nificant amount of hardscape surfaces
such as buildings, parking, runways
and equipment storage areas. There
are many green techniques that can
be used to break up large impervious
surfaces and infiltrate runoff through
engineered systems or other green
spaces. Green infrastructure also can
include rainwater harvesting and reuse
techniques such as rain barrels and cis-
terns that can be used to capture and
reuse rainfall for landscape irrigation or
flushing toilets.

The New Stormwater Standard
The most important aspect of Section
438 is the new standard for stormwater
management that is specified by the
use of the term “to the maximum extent

68

technically feasible” (METF). EISA has
raised the bar for stormwater manage-
ment at federal facilities; however, how
high the bar has been raised is yet to be
determined.

Meeting METF will require site engi-
neers to approach stormwater manage-
ment in a completely different fashion
than in the past. In addition to existing
stormwater requirements to design fa-
cilities to control flooding and peak dis-
charges, this new law requires the facil-
ity developer and designer to consider
temperature, rate, volume and dura-
tion of flow in their design. To achieve
these performance measures, storm-
water control practices that reduce the
volume of stormwater discharge must
be used to achieve the stated goals of
preserving or restoring site hydrology
during both the development and rede-
velopment processes. It can be inferred
that this requirement is intended to
achieve the following goals: reduce the
energy and infrastructure needed to
manage stormwater, combined sewer
overflows and drinking water systems;
protect drinking water supplies and
recharge drinking water aquifers; main-
tain or restore stream flows (rates and
volumes) to ensure channel stability;
and manage water temperatures that
are protective of aquatic biota.

Engineers, hydrologists, scientists,
planners and architects have improved
their ability to design better stormwater
management facilities. New approaches
to stormwater management—includ-
ing LID techniques—have changed the
way stormwater is treated. Stormwater
is now viewed as a resource to manage
and protect—not just an annoyance to
move off a site and discharge into the
nearest stream, lake, or wetland.

Will an LID stormwater design meet
this new standard of “maximum extent
technically feasible?” It depends on a
number of factors, including site use
and site conditions that may constrain
the use of specific practices or dictate
a specific use of the space on site. Even
given these uncertainties, stormwater
management practitioners have quite a
distance to go before they can be con-
fident stormwater has been managed
to the maximum extent technically
feasible. Often, limits on budgets, avail-

able space and conflicts with planned
development create impediments to
achieving the optimum management of
stormwater. Federal facilities must now
use all known, available and reasonable
methods of stormwater retention and
reuse to prevent the discharge of storm-
water runoff in a manner consistent
with METE

Interagency Sustainability
Working Group

A small subcommittee of The Inter-
agency Sustainability Working Group
(ISWG) is developing a guidance docu-
ment detailing recommendations
for compliance with Section 438. The
ISWG was established in September
2001 in response to Executive Order
(E.O.) 13123-Greening the Government
Through Efficient Energy Management.
Under E.O. 13423-Strengthening Federal
Environmental, Energy and Transporta-
tion Management, issued January 2007,
ISWG was charged with providing inter-
agency assistance for implementing the
E.O. 13423 sustainable building design
requirements. According to the draft
guidance, compliance with METF can be
achieved by either managing all storm
events up to the 95th percentile rainfall
event, or conducting a full hydrologic
analysis to determine the pre-develop-
ment runoff conditions and then design
the stormwater controls to match this
condition across all rainfall events: 1-, 2-,
10-, 25-, 50- and 100-year storms.

The final guidance document was
planned for release by April 2009 and
will meet its intended purpose as a
framework for designers and engineers
working on federal projects to use in se-
lecting and designing effective storm-
water management systems as part of
overall facility designs.

Steven P Roy, LEED AR M.SAME, and Ganesh
Krishnan, PE., CPESC, M.SAME, are Associates,
Geosyntec Consultants. They can be reached
at 978-263-9588, or sroy@geosyntec.com, and
678-202-9526, or gkrishnan@geosyntec.com,
respectively.

Russell R. Adams, M.SAME, is Water Quality
Program Manager, Robins Air Force Base; 478-
327-8304, or russell.adams3@robins.af. mil.

Robert Goo, Office of Oceans, Wetlands & Wa-
tersheds, Environmental Protection Agency;
202-566-120, or goo.robert@epamail.epa.gov.

The Military Engineer ¢ May-June ¢ 2009



