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Greenhouse Gases: 
A Global Perspective for  
Local Decisions

What exactly do you want to know?”  
These days, many of us want to do something 

about greenhouse gas emissions, but we realize that 
we need more information to guide our decisions. 
Whether you’re an individual making a purchase, a 
company refining its manufacturing process, part 
of a government agency, or a member of the public 
considering development choices or long-term plans 
for cities and towns—you want to make an informed 
decision. But what exactly do you need to know?

It sounds simple. “I want to know the amount of 
greenhouse gases that will result from Decision 
A versus Decision B.” The answer is not so easy. 
First, it is necessary to understand the full baseline 
of emissions, either over a wide area, such as a city 
or state, or those associated with an individual 
project. Many cities, counties, and states are now 
preparing inventories of greenhouse gas emissions 
associated with a full range of activities, and they 
are analyzing measures to reduce these emissions. 
Development planners are also beginning to analyze 
the emissions from their projects and are considering 
potential measures to reduce those emissions. For 
example, New York, Massachusetts, California, and 
Washington now require such analyses for certain 
environmental impact statements, and others will 
likely follow. Companies are assessing the emissions 
associated with their products. The application 
for federal stimulus dollars requires an analysis of 
greenhouse gas benefits, and in the future, the federal 
government may require cities and states to prepare 
plans for reducing greenhouse gas emissions.

However, the process for defining and reducing 
greenhouse gas emissions requires a new mindset. 
Unlike other air pollutants, a ton of greenhouse 
gases emitted to the atmosphere will have largely the 
same impact no matter where on Earth it is emitted. 

If we don’t account for the full life cycle impact of 
an action—from “cradle to grave”—we may make 
different decisions and miss greater opportunities.

For example, the use of steel or cement in a 
construction project does not emit any greenhouse 
gases at the construction site, but if the amount of 
steel or cement used were reduced or if recycled steel 
were substituted for new steel, or cement substitutes 
used, the decrease in greenhouse gas emissions 
from the manufacturing process might far outweigh 
the benefit of reducing emissions from, say, on-site 
construction equipment. So which is more important, 
using biofuel for bulldozers, or using recycled steel? 
And how much is emitted to produce those biofuels? 
Only a life cycle analysis will answer these questions. 
It is crucial, therefore, to identify all of the emissions 
associated with an action, including—in the example 
of a development project—production of building 
materials, the construction process, generation of 
energy and materials needed for project operations 
and maintenance over the life of the development, 
and disposal of construction and other wastes.

A life cycle analysis for a program assesses the up-
front investment, energy payback, maintenance, 
and changes in performance on the one hand, and 
the additional greenhouse gas emissions reduction, 
environmental benefits, and related issues, such 
as public support, on the other. When comparing 
various options, the bottom line may often be an 
estimate of cost effectiveness (dollars spent or saved 
per ton reduced).

These analyses offer an exciting new opportunity 
for a truly comprehensive decision-making process. 
AKRF has used these approaches to support 
grant applications, develop baseline greenhouse 
gas estimates, and undertake one of the largest 
cost-benefit analyses of potential greenhouse gas 
reduction programs for a state transportation 
agency. Given the stakes involved, AKRF is proud 
to be an industry leader in supporting public and 
private clients in this important endeavor. 

Understanding the Life Cycle of a Product:  
Portland Cement

Examples of Greenhouse Gas Emission Reduction Measures in the Transportation Sector

Energy input and greenhouse gas emissions 
occur at each step throughout the life cycle of cement, 
from extraction of the raw materials, to end-of-life 
disposal. Recycling the concrete and using post-
industrial by-products as cement replacements can 
significantly reduce that footprint.

Radical new ideas for GHG reduction are 
coming to light at a rapid pace. Recently, a new 
process has been introduced in which cement can be 
manufactured by combining the CO2 emitted from a 
power plant with seawater. If this process performs as 
predicted, it would result in a double benefit, because it 
would reduce GHGs associated with cement production 
and also sequester existing emissions.
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AN ENHANCED DESIGN & DEVELOPMENT PROCESSSUSTAINABLE SITE DESIGN

Many different terms come to mind when the 
word sustainability is used in the context of site 

design and development. Carbon footprint. LEED. 
Recycling. Conservation. Reuse. Environmentally-
friendly materials. The names may change but the 
underlying concepts are the same. As designers, 
what can we do to reduce a project’s impact on the 
environment? In the case of redevelopment projects, 
what can we do to retrofit and improve upon 
existing conditions? For any “green” design, these 
themes are the common thread. Today, designers are 
pushing the boundaries for architecture and building 
systems, as well as for site design. Sustainable site 
designers are rethinking each and every element 
of the design—including construction materials, 
stormwater management, green roofs, utility design, 
water collection and reuse, conservation, natural 
landscape, efficiency, and constructability—and 
ways to enhance performance while controlling 
costs and achieving design intent.

AKRF’s sustainable design work starts with a clear 
understanding of the project’s goals, coordinating 
face-to-face with key team members, collaborating 
on how to achieve system integration, and 
understanding initial and long-term costs. Our 

strategy is centered around a creative approach 
to the traditional practices of site design and civil 
engineering. AKRF’s sustainable site designs have 
been incorporated into municipal, residential, 
commercial, park, and transportation projects. 

One of our key focus areas is sustainable stormwater 
management. In sensitive areas, whether in the New 
York City watershed or communities with overtaxed 
sewer infrastructure or stream channels, we have 
been able to match and even reduce runoff rate 
and volume from pre-development conditions 
by incorporating sustainable practices into our 
site design work. Our engineers have designed 
sustainable stormwater treatment systems— 
including underground infiltration units, sand 
filter units, and wetlands and bioswale treatment 
practices—to improve stormwater runoff quality 
for both new construction and redevelopment. 
To manage stormwater runoff volume, we have 
specified alternative site materials such as permeable 
pavers and porous asphalt to reduce the amount 
of impervious land coverage. As the sustainable 
design world evolves, we see great opportunities 
not only for sustainable building design but for the 
“greening” of the entire site envelope. 
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Philadelphia Stormwater
New Programs Aim to Stimulate Private 
Investment in Water Improvements

The City of Philadelphia has focused on stormwater 
management as a way to improve water quality and 

promote sustainable development. This requires public 
investment in the City’s stormwater systems. To generate 
funds for these upgrades, the City has implemented 
a new system to collect stormwater fees from private 
properties that account for the stormwater generated. 
Moreover, because private properties generate most 
of the stormwater, this program is inducing property 
owners to upgrade their stormwater systems.

Under the Philadelphia Water Department’s (PWD) new 
billing structure the message is simple: generate more 
stormwater, pay higher stormwater fees. For many 
commercial property owners, the new fee structure 
makes implementing green stormwater retrofits that 
reduce stormwater volumes—and therefore fees—a 
financially attractive option. One cost-effective retrofit 
is a bioretention system, which uses vegetation to filter 
and treat stormwater runoff, and can earn property 
owners credit against stormwater billing through a 
companion credit system.

Still, such systems are new to most owners, who may be 
concerned about construction feasibility and return on 
investment. To help stimulate private investment and 
clarify the financial implications of retrofit projects, 
AKRF’s water resources practice is helping the PWD 
pilot a design assistance program for commercial and 
industrial property owners who face stiff increases in 
stormwater fees. The program offers owners design 
concepts for green stormwater retrofits and provides 
a comprehensive cost/benefit analysis for various 
investment levels. Although it has just begun, PWD 
and AKRF are hopeful that this market-based program 
will engage the City’s business sector in turning the 
City’s gray stormwater systems green.

Proposed stormwater retrofits at Pennypack Woods, a Philadelphia 
condominium community, provide a means to beautify private 
properties and reduce stormwater bills.

A KRF will present “Sustainable Stormwater 
 Management” which focuses on design techniques to 

incorporate sustainable stormwater management practices 
into various types of developments. The presentation covers 
examples throughout the New York City metropolitan 
area and includes practices that can be utilized in urban 
environments as well as more pristine areas, such as the New 
York City watershed. AKRF anticipates accreditation of the 
presentation through the American Institute of Architects 
Continuing Education System (AIA/CES) for one learning 
unit. Please contact Karen Franz at kfranz@akrf.com for 
details on scheduling a presentation at your firm or event.

Stormwater Management Presentation

Stormwater management, Somers, NY

AKRF is assisting the Westchester County Soil  
and Water Conservation District/Department 

of Planning in a one-day workshop on December 
2, 2009 at the Westchester County Center in White 
Plains. The workshop, “Sustainable Strategies for 
Stormwater Planning and Design,” will focus on the 
development of sustainable stormwater management 
practices, with an emphasis on both water quantity 
and water quality in regional urban and suburban 
environments. AKRF is helping to organize the 
event and will participate in the panel discussions.

The conference program will include a keynote 
speaker, a policy and planning panel, and a design 
panel. The panelists will deliver coordinated 
presentations on developing and implementing 
creative sustainable designs to manage stormwater 
effectively, with a focus on local projects. This 
workshop will benefit government- and private-
sector planners, engineers, landscape architects, 
environmental scientists, municipal officials, and 
other professionals. For more information, please 
contact Marc Godick at mgodick@akrf.com.

December 2nd Stormwater Workshop 

AKRF Events
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From the President

One of AKRF’s strengths has 
been our ability to broaden 

the range of our disciplines. 
When we began 28 years ago, our 
practice was generally limited to 
environmental review. Over the 
years, we expanded our capabilities 

into related areas, including hazardous materials, 
engineering, environmental permitting, cultural 
resources, acoustics, and more. Most recently, 
we’ve developed new services in the evolving 
sector known as sustainability, focusing on four 
major areas: climate change; sustainable site design; 
sustainable water resources; and sustainable 
planning and development. Notable examples of 
our recent work in these areas include greenhouse 
gas mitigation analyses for government agencies to 
identify ways to reduce pollutant emissions; LEED-
rated sustainable site designs for private developers 
to conserve water and energy; pioneering 
brownfield cleanup techniques that facilitate 
redevelopment within the urban core; and analysis 
of the consistency of development projects with the 
principles and goals outlined in local climate action 
plans. Looking to the future, we see more and more 
public and private entities embracing sustainable 
development practices and conducting climate 
change planning, either on a voluntary basis or in 
response to new federal, state, and local regulations 
and financial incentives. 

AKRF is proud to play a leading role in developing 
valuable services in this emerging area, and to help 
our clients design and build projects that meet the 
objectives of long-term environmental stewardship. 

As part of our continuing effort to provide 
innovative services to our clients, AKRF has 

established an interdisciplinary water resources 
practice. Headed by Technical Director Shandor 
Szalay, the practice draws on AKRF’s broad water 
resources experience and expertise across a number 
of our departments, including GIS, Economics, 
Hazardous Materials, Planning, Landscape Arch-
itecture, Natural Resources, and Engineering.

AKRF’s approach to water resources management 
has been one of bringing together these various 
disciplines to help communities restore, manage, and 
protect their rivers, estuaries, wetlands, and lakes. As 
communities increasingly recognize the multiple 
functions of water resources (rivers, for example, can 
be productive fisheries, flood conveyance systems, 
scenic resources, navigation routes, and drinking 
water sources), AKRF has expanded our services to 
better help our clients. From controlling flooding in 
Westchester County with non-structural measures 
to maintaining and monitoring green infrastructure 
projects in Philadelphia to analyzing stormwater 
management practices in Maryland, AKRF is playing 
a key role in water resources management initiatives 
throughout the Northeast and Mid-Atlantic.

Mr. Szalay has extensive design and project 
management experience relating to sustainable 
water resources and infrastructure management.  
He also teaches at Villanova University’s Department 
of Civil and Environmental Engineering and has 
developed design guidance for water resources 
technical manuals for public agencies. For 
more information, please contact Mr. Szalay at  
sszalay@akrf.com.
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L  ess than three years since its release on Earth Day in 2007,  
“PlaNYC: A Greener, Greater New York” has already 

begun to exert a major influence on New York City’s built 
environment. Through the New York City Office of Long-Term 
Planning and Sustainability (established in 2008 by Local 
Law 17), PlaNYC has become the comprehensive, long-term 
sustainability plan for the City. And as a City-wide public 
policy, it is a strong factor in the City’s environmental quality 
review of major development proposals. 

PlaNYC addresses three key challenges facing the City over 
the next twenty years: (1) population growth; (2) aging 
infrastructure; and (3) global climate change. Elements 
of the plan are organized into six categories—land, water, 
transportation, energy, air, and climate change—with 
corresponding goals and initiatives. For the Western Rail Yard 
project, sponsored jointly by the Hudson Yards Development 
Corporation and the Metropolitan Transportation Authority, 
PlaNYC’s insertion into the environmental review process 
during preparation of the environmental impact statement 
(EIS) led to several commitments to sustainable initiatives as 
part of the project’s six-million-square-foot development plans.

While the majority of the PlaNYC initiatives are targeted for 
City agencies to implement, the policy objectives cover a broad 

range of environmental considerations applicable to a specific 
project. These were analyzed throughout the technical chapters 
of the Western Rail Yard EIS. In response to PlaNYC’s City-wide 
goal to reduce global warming, the EIS estimated the project’s 
greenhouse gas emissions and analyzed a tri-generation (power 
and heat cogeneration, plus cooling) energy supply alternative 
that could further reduce greenhouse gas emissions. The project 
committed to exceeding the building energy performance 
required by the New York City Building Code by at least 14 
percent and to seeking LEED Silver certification for all new 
buildings, which would yield at least a 20 percent reduction 
in water usage compared with a standard building. With these 
and other sustainability commitments, the project overall was 
determined to be consistent with PlaNYC.

We don’t know now which of these sustainable practices, if any, 
will become standard requirements. However, Local Law 17 
requires that the City’s sustainability plan be updated by April 
2011 and every four years thereafter. In the short term, the City will 
most likely focus on large public and public-private partnership 
projects such as Western Rail Yard to further sustainability goals. 
Going forward, we can expect the City to establish thresholds and 
metrics that will apply more broadly to environmental review 
and, over the long term, to code changes that will implement 
sustainable development practices for all projects.

Stream restoration and wetland design, Wises Mill, PA

PlaNYC and the Western Rail Yard Project
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AKRF is a leading full-service Environmental, Planning, and Engineering firm. With 

an outstanding record of projects successfully completed throughout the Northeast 

and Mid-Atlantic, we have the expertise to manage projects through planning, 

development, regulatory approval, and construction. Offering a cost-efficient, 

single source for projects of any size or complexity, our team of experts will work in 

partnership with you to meet your vision. 
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