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Weston & Sampson: Resilient Design Standards and Agency 
Mandates Drive Climate Change Business

Design, engineering and environmental service firm Weston & Sampson (Reading, Mass.)
has a growing practice in climate change adaptation and resilience. With more than 500 employ-
ees working out of offices in the Northeast and Southeast, the firm performs climate vulnerability 
risk assessments and develops resiliency guidelines, design standards and project primarily for 
state and local governments. CCBJ spoke with Frank Ricciardi, Vice President and Discipline 
Leader for Environmental, Geotechnical and Energy and Indrani Ghosh, Resiliency Technical 
Leader. Ghosh joined the firm in July 2019 after almost nine years at Kleinfelder, where she led 
the climate change group.

CCBJ: What are the top three trends that 
you think will shape the market for your 
climate change adaptation and resilience 
services over the next five years?

Ricciardi and Ghosh: The three most 
significant trends we foresee shaping our 
business are: 

* Public infrastructure improvement 
projects as well as new private development 
and re-development projects are very likely 
to be designed and constructed based on 
design criteria that consider future climate 
change projections.

* Cities and towns, as well as state and 
federal agencies will adopt policies, regula-
tions and bylaws that consider future cli-
mate scenarios

* Public education and outreach efforts 
related to climate change adaptation and 
resiliency will increasingly rely on 3D visu-
alization and online/web-based tools that 
are able to translate complex information 
into graphics that can be easily understood 
by stakeholders.                

CCBJ: What percentage of your custom-
ers are in the private sector? Govern-
ment/public? NGO/institutional? How 
has this changed over the last few years 
and what are you anticipating in the fu-
ture in terms of client mix?

Ricciardi and Ghosh: Weston & Samp-
son clients are primarily public, municipal 
and state entities, with a smaller percentage 
of private clients. Based on recent years, 
that split may be 70% public, 30% private. 
We have built strong relationships with 
our public sector clients over the course of 
our 120 years of business and are comfort-
able with this work split. 

As we diversify our service offerings, 
we have seen an increase in private sec-
tor clients.  If the economy remains strong 
in the future, we anticipate private sec-
tor work may increase slightly. However, 
when the economy is not as robust, private 
sector work typically decreases so we feel 
comfortable maintaining our current client 
mix. 

CCBJ: What specific services and skills 
do you bring to this market. How have 
those skill sets and practices evolved over 
the last five years, e.g., have you brought 
on new staff and/or trained internal staff?

Ricciardi and Ghosh: Our team brings 
unique experience in developing first-of-
their-kind landmark projects and studies. 
These include the Statewide Resilience 
Master Plan (SRMP) for the Massachu-
setts Division of Capital Asset Manage-
ment and Maintenance, Boston Public 
Works Department’s Climate Resilient 

Design Standards and Guidelines, and a 
Climate Risk/Vulnerability Assessment 
for the Massachusetts Bay Transportation 
Authority Blue Line.

W&S has significant experience in de-
veloping comprehensive resiliency plans 
through our planning division, including 
developing resilient design guidelines and 
designing resiliency projects that incor-
porate extensive hydraulic, hydrology and 
heat modeling analyses. We also perform 
construction observation services includ-
ing project controls for schedule and bud-
get. Our team has significant expertise 
translating the uncertainties in climate 
change projections into engineering design 
criteria. 

In the past, climate change projections 
were not easily available for locations out-
side of major project areas. This is chang-
ing with the increasing availability of large 
data sets from the latest climate science 
developed by universities and national labs. 

W&S has developed vulnerability and 
risk assessment methodologies that priori-
tize infrastructure investments to increase 
resilience. These methodologies are scal-
able across geographies, asset types, and 
can link systems and assets in the built, 
natural and social environments. With the 
addition of Dr. Ghosh, our resiliency team 
has been implementing these methodolo-
gies in all of the regions we operate. 

Our Design/Landscape Architecture 
Division has been involved with the design 
of large recreational facilities and parks that 
abut the ocean or tidally influenced water 
bodies. Each of these projects incorporate 
climate projections for sea level rise, storm 
surge, extreme precipitation and heat ef-
fects. The features and amenities are then 
integrated into the overall vision for the 
park such that climate impacts are man-
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aged. We try to embrace water as part of 
the design such that the facility functions 
seamlessly for future generations to enjoy.

CCBJ: One of your clients is the Mas-
sachusetts Bay Transit Authority, which 
faces a growing flooding problem during 
king tides and storms. What were some 
of the major points in your flood vulner-
ability evaluation for MBTA’s Blue Line? 
Anything particularly innovative about 
your approach to the project?

Ricciardi and Ghosh: The MBTA is 
comprehensively addressing the state of 
repair for all of their assets including the 
Aquarium station which has seen signifi-
cant storm surge and sea level rise impacts 
recently. 

Our multi-disciplinary team of engi-
neers conducted a station inspection dur-
ing a storm and identified that groundwa-
ter entered the station through subgrade 
walls and directly through the station ac-
cess. The hydraulic model we developed 
revealed that the station and its associ-
ated tunnel flood very quickly once critical 
above- and below-ground water elevations 
are exceeded. 

The vulnerability evaluation identi-
fied numerous specific points of ingress 
for flood waters associated with subgrade 
penetrations, walls and conduits, and it 
also modeled future flood elevations con-
sidering climate projections. A three-di-
mensional point model of the tunnel was 
conducted through survey as well as an 
infrared video to identify areas that may be 
leaking water.  

CCBJ: On that project, you worked with 
Arup, Woods Hole Group, other firms 
and a technical advisory group from local 

universities. What drove the decisions 
about whom to involve in that team?

Ricciardi and Ghosh: We wanted to as-
semble a team with leading expertise in the 
greater Boston area in terms of the MB-
TA’s infrastructure and operations, easy ac-
cess to latest climate change science, and 
sophisticated risk-based modeling that 
would help prioritize infrastructure invest-
ments for the Blue Line.

CCBJ: What firms would you identify as 
your most worthy competitors for adap-
tation and resiliency work for local gov-
ernments? How do you differentiate from 
or collaborate with such firms?

Ricciardi and Ghosh:: The competition 
in resiliency work for local governments is 
quite strong in the New England region. 
We think that a lot of firms are doing in-
teresting and innovative work in this area, 
and we look for opportunities to collabo-
rate with different firms to put forth the 
best teams with complementary skills that 
meet proposal requirements. We also look 
for collaborators with prior in-depth un-
derstanding of a particular project and/or 
client. 

CCBJ: Your firm does a lot of planning 
for Massachusetts municipalities. In this 
context, how do you work with clients to 
integrate concepts like low-impact de-
velopment and green infrastructure with 
resiliency to extreme weather and climate 
change?

Ricciardi and Ghosh: We always look 
for innovative ways to integrate low-im-
pact development in all our projects. For 
example, most of our park design projects, 
including Moakley, McConnell, Prescott 
and Draw 7 are based on resiliency de-
sign principles and objectives that include 
green infrastructure and LID. 

Since green infrastructure has multiple 
benefits in terms of flood reduction, urban 
heat island mitigation, water quality im-
provements and aesthetics, we are able to 

This reprint was excerpted from an article pub-
lished in the ”Climate Change Consulting 2019” 
edition of CCBJ and reprinted with permission 
from Environmental Business International Inc. All 
rights reserved. © 2019 EBI Inc., www.ebionline.
org
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quantify most of these benefits and dem-
onstrate how these can serve as effective 
tools to increase the parks’ resiliency to ex-
treme weather and climate change. 

CCBJ: For the City of Waltham, Weston 
& Sampson prepared a Hazard Mitiga-
tion Plan and a Municipal Vulnerability 
Preparedness Plan. Can you describe how 
these types of plans are different, similar 
or integrated?

Ricciardi and Ghosh: These types of 
integrated vulnerability preparedness and 
hazard mitigation planning efforts are be-
coming more common. Massachusetts is 
the first state in the nation to develop a 
joint Hazard Mitigation & Climate Adap-
tation Plan, which has set a precedent for 
other states. Since then the Massachusetts 
Executive Office of Energy and Environ-
mental Affairs has established a Cross-
walk reference that provides guidance for 
communities to conduct integrated hazard 
mitigation plan updates along with their 
vulnerability assessment and climate pre-
paredness planning efforts. 

Waltham’s plan describes the multiple 
natural hazards potentially affecting the 
community, including: flooding, winter 
storms, high winds, fires and geologic haz-
ards. It also considers how the effects of 
climate change will intensify these hazards 
through more extreme precipitation, more 
droughts, extreme weather events and in-
creased temperatures. 

The plan identifies critical features of 
the city most at risk—including criti-
cal infrastructure, vulnerable populations 
and natural resources—and it assesses the 
vulnerabilities of these features to natural 
hazards and climate change. It also identi-
fies and analyzes a comprehensive range of 
specific mitigation actions and includes a 
list of prioritized hazard mitigation proj-
ects that best meet the City of Waltham’s 
needs for multiple hazard damage reduc-
tion.

CCBJ: Many of your projects that address 
resiliency and adaptation for local gov-
ernments are funded at least in part by 
federal agencies, especially FEMA and 
EPA. What are some significant trends 
or developments you’re seeing with this 
type of funding?

Ricciardi and Ghosh: Federal funding 
has slowed down in the last few years but 
regional and state funds, particularly in 
Massachusetts, have been very significant 
in the last two to three years after Execu-
tive Order 569 establishing a state climate 
change strategy was enacted. Grants for 
Municipal Vulnerability Planning have in-
creased every year, growing to $10 million 
so far in 2019.

CCBJ: Are you aware of municipal gov-
ernments or infrastructure managers 
having issues with their credit ratings 
due to climate change risks?

Ricciardi and Ghosh: Yes, we are aware 
that this is a key issue for local govern-
ments and infrastructure agencies, increas-
ing their incentives to engage in climate 
risk and resiliency planning and imple-
mentation efforts. 

CCBJ: A key barrier to greater public 
investment in resiliency and adaptation 
projects is the difficulty in monetizing 
the future costs that such investments 
would allow the project sponsor (e.g., a 
town government) to avoid. Some advo-
cate a “resilience bond” that would use 

Massachusetts Funds Municipal Vulnerability Preparedness Program
In June 2019, the Commonwealth of Massachusetts announced the awarding of 

$12 million in grants to municipalities across the state to plan for and implement 
climate change resilience projects through the Municipal Vulnerability Prepared-
ness (MVP) Program. The MVP program implements Executive Order 569, which 
established an integrated strategy for climate change adaptation across the Com-
monwealth. Local climate change vulnerabilities and actions identified through the 
MVP program inform the Statewide Hazard Mitigation and Adaptation Plan – a 
blueprint to protect residents, communities, and local economies.

In the MVP program $1.7 million was awarded to 65 communities to pursue a 
community-led planning process to identify vulnerabilities to climate change and pri-
ority actions. Awards ranged from $15,000 to $102,000 with an average of $26,000. 
The remaining $10.3 million was awarded to 34 communities that had completed 
the planning process and are ready to implement projects that build local resilience 
to climate change impacts.  Awards ranged from $46,000 to $1,300,000 with an 
average of $304,000. 

“Massachusetts has been a national leader in addressing climate change, and these 
grants represent the Commonwealth’s largest funding commitment yet to improv-
ing community resilience to climate change impacts,” said Governor Charlie Baker. 
“Mitigating climate change and adapting to reduce risk and build resilience will fos-
ter stronger communities, protect residents and natural resources, and contribute to 
strong economic growth and innovation throughout the Commonwealth.”

The Executive Office of Energy and Environmental Affairs’ MVP grant and des-
ignation program, which builds on Governor Baker’s Executive Order 569 as well 
as other administration-led state and local partnerships, provides communities with 
technical support, climate change data and planning tools to identify hazards and 
develop strategies to improve resilience. This funding is part of the largest release of 
climate change resilience funding for Massachusetts communities in state history.
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a catastrophe bond structure with a “re-
bate” in the form of lower premiums for 
resilient infrastructure, but that concept 
hasn’t gone anywhere. Any thoughts on 
how this challenge can be met?

Ricciardi and Ghosh: Massachusetts 
Governor Charlie Baker earlier this year 
discussed a plan to increase local aid to cit-
ies and towns by $30 million. He also indi-
cated that he hopes to raise $1 billion over 
the next 10 years to help Massachusetts 
communities fund climate change mitiga-
tion projects. This would be achieved by a 
0.2 percent tax increase to the deeds ex-
cise tax which is paid at the time a piece 
of property changes hands, with the hope 
that the funds would be used to protect 
property and infrastructure. 

However, as with any new tax, the pro-
posal is being debated as some regulators 
fear that this may widen the gap between 
rich and poor since more money would go 
towards higher priced properties. In addi-
tion, affordable housing has been brought 
up as another worthy cause for the in-
creased taxes. 

Any solution to fund these projects 
must evaluate sources of private funding 
for the public amenity that mitigates cli-
mate risk, damage to private property, and 
the cost of business interruption. Perhaps 
insurance companies would provide fund-
ing for solutions that protect their insured 
assets and limit claims. We feel that this 
topic will be explored fully as we gain a 
better understanding of the potential for 
future impacts and damages. 

CCBJ: In your work with the real estate 
sector, how are you seeing climate change 
risks integrated into projects like drain-
age and water infrastructure?

Ricciardi and Ghosh: Revised design 
criteria that factor future climate scenarios 
are being considered in drainage and wa-
ter infrastructure projects. For example, in 
assessing level of service (LOS) require-
ments for these infrastructure, in the past 

we only had looked at historic events that 
were based on stationarity in climate. 

This is rapidly changing as both cli-
ents and practitioners are determining to 
what extent LOS will not be met in the 
future within the useful lifespan of that in-
frastructure, and what incremental design 
recommendations can be considered to ap-
propriately address benefit/cost analysis as 
well as increase its resilience. 

We are training our infrastructure en-
gineers to collaborate with our resiliency 
team and incorporate climate projections 
and climate impacts into our designs such 
that the desired LOS is achieved well into 
the future. R


