Analysis of Brownfields Cleanup Alternatives
South Norwalk Train Station
30 Monroe Street
Norwalk, Connecticut
I. Introduction & Background
This Analysis of Brownfields Cleanup Alternatives (ABCA) has been prepared to evaluate cleanup
alternatives for 30 Monroe Street in Norwalk, Connecticut (the Site). The ABCA is a condition of
the City of Norwalk’s application for a Brownfields Cleanup Grant provided by the United States
Environmental Protection Agency (EPA). The cleanup will be performed by the City of Norwalk
(the City) to make the property ready for sale and redevelopment as part of the City’s TransitOriented Development program.
The Site is subject to the Connecticut Department of Energy and Environmental Protection (CT
DEEP) Remediation Standard Regulation (RSRs) of the Regulations of Connecticut State
Agencies (RCSA) Section 22a-133k-1 through -3, inclusive. Groundwater at the Site is classified
as GB, and only the Surface Water Protection Criteria (SWPC) applies to groundwater analytical
results at the Site. The GB pollutant mobility criteria (GB PMC) will apply to the leachability of
chemicals from soil. The property is currently developed for Industrial/Commercial uses and the
Industrial/Commercial Direct Exposure Criteria (I/C DEC) could be compared to soil analytical
results. However, use of the I/C DEC would require that an Environmental Land Use Restriction
(ELUR) be applied for following remediation. To avoid the requirement for an ELUR, remediation
could be performed to achieve compliance with the Residential Direct Exposure Criteria (Res
DEC).
1.

Site Location

The Site, owned by the City of Norwalk (parcel 2-55-28-0), is currently used as a parking lot at
the South Norwalk Train Station with a platform with access to eastbound trains. The Site consists
of an irregularly-shaped parcel totaling 3.03 acres of land. The Site is improved with a singlestory 5,565 square foot train station building and covered platform. The remaining portions of the
Site exist as paved parking areas and driveways.
The Site is located east/southeast of the Metropolitan Transportation Authority (MTA) Metro-North
rail line. Access to the Site is available from Monroe Street, which forms the northern boundary,
and Henry Street, which forms the southern boundary. Industrial/Commercial properties are
located to the east of the Site.
2.

Forecasted Climate Conditions

EPA requires that the ABCA consider potential impacts due to climate concerns. Specifically this
discussion addresses observed and forecasted climate change conditions for the area of the
project and associated site specific risk factors. Norwalk, Connecticut is located on Long Island
Sound and additional portions of the City are located along tidal estuaries, including the Norwalk
River. The Site is located approximately 2,000 feet west from Norwalk Harbor and elevated
relative to the harbor.
The northeastern United States, including Norwalk, experiences warm and often humid summers
and cold winters. Rainfall can be severe with summer thunderstorms common and severe
weather resulting from regional nor’easter anticyclone storms and/or hurricanes. Winter

conditions can also be severe with ice storms and heavy snow common. Snowfalls of 2-3 feet in
one event are not uncommon. The Site is located outside the Norwalk Harbor 100-year flood
plain.
According
to
the
US
Global
Change
Research
Program
website
(http://www.globalchange.gov/explore/northeast), as a result of climate change, the northeast
region can expect increased temperatures and temperature variability and extreme precipitation
events. The website states that “Heat waves, coastal flooding, and river flooding will pose a
growing challenge to the region’s environmental, social, and economic systems. This will increase
the vulnerability of the region’s residents, especially its most disadvantaged populations.
Infrastructure will be increasingly compromised by climate-related hazards, including sea level
rise, coastal flooding, and intense precipitation events.” The State of Connecticut Climate Change
Summary is attached as Attachment A.
According to FEMA Flood Insurance Rate Map for the City of Norwalk, # 0900120007C, the Site
is located within “Zone C” indicating an area of minimal flooding (outside the 100-year floodplain).
Therefore, the biggest threat to this Site is from localized stormwater impacts from extreme
precipitation events. Other forecasted climate change factors such as sea level rise, storm surge
effects, and saltwater intrusion have limited potential to affect the Site in the future given its
geographic and topographic location, approximately 108 feet above sea level. According to the
forecasted coastal climate change assessments that have been conducted by the City of Norwalk,
the Site is not anticipated to be located in the 100-year flood zone by 2070. Ground thaw and
freezing and wildfires are also not anticipated to affect the Site.
3.

Previous Site Use(s) and Any Previous Cleanup / Remediation

Historical filling activities are suspected to have occurred at the Site and it is listed as a suspected
hazardous waste site for dumping of solvents. The Site area was historically developed (circa
1920s to 1960s) with manufacturing facilities, including the South Norwalk Electric Works Facility
which is an existing power generating facility located potentially upgradient of the Site.
The property to the north of the Site (along the rail line) was the subject of a large-scale
assessment and remediation project funded through the Connecticut Brownfields Program.
Incinerator ash from nearby manufacturing facilities had been used to fill this property and it had
been used as a rail yard and subsequent staging area for rail cars. The property to the north has
been subsequently developed as a police station.
Historical sources also identified a property abutting the Site to the southwest as a former hat
manufacturer (circa 1884). A second property also abutting the Site to the southwest was
identified on a 1957 Sanborn map as a dry cleaner. A review of available city directories from
this time period could not confirm the existence of the dry clean operation but rather identified the
business located at 9 Mulvoy Street as a “cleaner and dyer.” Historical sources also identify
Corday Tie, a textile manufacturer, located to the east of the Site.
Three (3) areas of the Site, designated as remedial areas 1A, AB, and 2, were previously
remediated by the City by soil excavation and off-site disposal in November 2012.
▪

Remedial Area 1A: Approximately 940 tons of soil impacted with arsenic and PAHs were
removed and disposed offsite. Post excavation confirmatory samples were collected, and
remedial goals were achieved. The excavation was backfilled following the receipt of
confirmatory sample results.

▪

Remedial Area 1B: Approximately 388 tons of soil impacted with arsenic and PAHs were
removed and disposed offsite. Post excavation confirmatory samples were collected, and
remedial goals were achieved. The excavation was backfilled following the receipt of
confirmatory sample results.

▪

Remedial Area 2: Approximately 405 tons of soil impacted with arsenic and PAHs were
removed and disposed offsite. Post excavation confirmatory samples were collected, and
remedial goals were achieved. The excavation was backfilled following the receipt of
confirmatory sample results.

II. Site Assessment Findings
1.

Phase I Environmental Site Assessment (ESA), Vanasse Hangen Brusltin
(VHB), July 2008

The Phase I investigation completed by VHB identified the following environmental concerns for
the Site:
▪

Historical and Current Site Operations. Historical uses of the Site raise the potential for
on-Site contamination. Historical railroad operations may have included the handling and
potential disposal, dumping, or releases of petroleum, solvents, coal, ash, and other
potentially hazardous materials. Reviewed Sanborn Fire Insurance Maps indicate that
portions of the Site may have included hat manufacturing. Inorganic chemicals of concern
(COCs) associated with historic Site operations include lead, arsenic, chromium,
cadmium, mercury, and other metals. Organic COCs include petroleum hydrocarbons,
volatile organic compounds, and polynuclear aromatic hydrocarbons (PAHs).

▪

Potential Filling of the Former On-Site Pond. Historical maps indicate the presence of a
former pond that was filled circa 1889. Fill materials may have been impacted with lead,
arsenic, mercury, petroleum hydrocarbons, or PAHs.

▪

Potential Demolition and Filling of Former On-Site Residential Structures. Historical maps
indicate the presence of residential structures on the south of the property. These
properties were demolished and there is potential for cellars of these structures to have
been filled. Fill materials may have been impacted with lead, arsenic, mercury, petroleum
hydrocarbons, or PAHs.

▪

Potential Off-Site Sources. Soil and groundwater impacts have been documented at the
South Norwalk Electrics property to the west of the Site and the remediated site to the
north. Identified impacts included metals associated with fill materials (e.g., ash, coal, and
slag) and petroleum and solvent releases.

2.

Phase II ESA, VHB, November 2008

The Phase II investigation consisted of advancing eleven soil boring and the construction of three
permanent groundwater monitoring wells. Samples were analyzed for VOCs, PAHs, metals, and
extractable total petroleum hydrocarbons (ETPH). Based upon the findings of the Phase II
investigation, five release areas were identified on Site. These release areas are described as
follows:

▪

Release Area 1: Concentrations of PAHs, arsenic, and ETPH were reported exceeding
applicable remedial criteria in two shallow soil samples. Reported PAH concentrations
exceeded the GB PMC, Res DEC, and I/C DEC, reported arsenic concentrations
exceeded the Res DEC and I/C DEC and reported ETPH concentrations exceeded the
Res DEC. As described above, the two areas of identified soil impacts were remediated
as Remediation Areas 1A, 1B, and 2.

▪

Release Area 2: Concentrations below applicable remedial criteria of VOCs, PAHs,
ETPH, and metals were identified during the Phase II investigation at depths of 12 to 16
feet below grade. Identified impacts appear to be related to historical filling of the former
pond. Remediation of this Release Area is not required to comply with applicable remedial
criteria.

▪

Release Area 3: Concentrations below applicable remedial criteria of VOCs and metals
were identified during the Phase II investigation. A potential source was not identified but
remediation of this Release Area is not required to comply with applicable remedial
criteria.

▪

Release Area 4: PAH and metals impacts were identified in the southern portion of the
Site. Reported concentrations of copper and arsenic were reported at levels exceeding
the GB PMC and Res DEC in shallow soil. Four separate areas are designated for
remediation.

▪

Release Area 5: Levels of VOCs below applicable remedial criteria were reported in
groundwater. A potential source was not identified but remediation of this Release Area
is not required to comply with applicable remedial criteria.

3.

Targeted Brownfields Assessment (TBA), Advanced Environmental Solutions,
December 2009

The TBA investigation consisted of advancing twenty-nine soil borings and the construction of
seven groundwater monitoring wells. The purpose of the TBA was to more completely delineate
the horizontal and vertical extent of the release areas identified in the Phase II ESA. The
conclusions of the TBA are summarized as follows:
▪

Field observations and laboratory analytical results indicate that Release Areas 1, 2, and
5 have been impacted by COCs.

▪

Concentrations of VOCs in groundwater did not exceed applicable remedial criteria.

▪

Trace amounts of ash-like material were observed in Release Area 4 in soil borings from
approximately 2 feet below grade.

III. Project Goal
As part of the City’s ongoing Transit-Oriented Development Program, 30 Monroe Street will be
remediated to comply with CT DEEP residential standards. Following the completion of cleanup
activities, the property is anticipated to be sold to for reuse and redeveloped by a third party. The
cleanup and redevelopment of the Site will revive the neighborhood, invigorate the local economy,
provide near-term and long-term employment opportunities, utilize sustainability in its cleanup

and redevelopment, and remove human health and environmental impacts due to contamination
of soil at the Site.
IV. Applicable Regulations and Cleanup Standards
1.

Cleanup Oversight Responsibility

The City of Norwalk, as the current property owner, will undertake responsibility to remediate
contaminated soil prior to the sale of the property. Remedial activities will be overseen by a
qualified environmental professional (QEP) who will be responsible for collection of excavation
confirmatory samples, reviewing analytical results, and evaluation of backfill analytical data to
determine that it complies with the requirements of CT DEEP.

2.

Cleanup Standards

The CT DEEP is the state authority that regulates remediation of sites in the State of Connecticut.
The Site is not currently regulated by CT DEEP because it is not currently entered within the
Property Transfer Program (per Sections 22a-134 through -134e of the Connecticut General
Statutes (CGS)) or the Voluntary Remediation Program (per Sections 22a-133x or 22a-133y of
the CGS). However, remediation of sites to comply with the RSRs is required by CT DEEP if
remedial actions are performed. The remedial goal for the Site is to comply with residential
criteria. Remediation will be performed to remove soil impacted with chemicals that exceed the
Res DEC and GB PMC.
3.

Laws and Regulations

The primary regulation for the remediation to comply with is Section 22a-133k-1 through -3,
inclusive, of the RCSA. Additional applicable local, state and federal regulatory requirements will
also be adhered to during the performance of the remediation.

V. Evaluation of Cleanup Alternatives
1.

Cleanup Up Alternatives Considered

EPA requires that this ABCA includes the evaluation of three (3) remedial alternatives. To
address the remediation of impacted soil at the Site, the following three (3) alternatives were
considered, including:

2.

▪

Alternative #1: No Action

▪

Alternative #2: Capping

▪

Alternative #3: Excavation/Off-Site Disposal
Cost Estimate of Cleanup Up Alternatives

To satisfy EPA requirements, the effectiveness, implementability, and cost of each alternative
must be considered prior to selecting a recommended cleanup alternative.

Effectiveness
▪

Alternative #1: “No Action” is not effective in controlling or preventing the exposure of
potential receptors to contamination at the Site.

▪

Alternative #2: Capping is effective in controlling the exposure of potential receptors
to contamination at the Site. However, this alternative will not achieve remedial goals
established for the Site if chemicals are left on-site at concentrations exceed
residential criteria. In addition, this alternative requires filing an ELUR with the CT
DEEP to restrict future site use to Industrial/Commercial purposes.

▪

Alternative #3: Excavation with off-site disposal of impacted soil followed by backfilling
excavations with clean materials is effective in preventing the exposure of potential
receptors to contamination at the Site and also meets remedial goals established for
the Site.

Implementability
▪

Alternative #1: “No Action” is easy to implement, since no actions will be conducted.

▪

Alternative #2: Capping of impacted soil followed by backfilling excavations with clean
materials is implementable but does not meet remedial goals established for the Site.

▪

Alternative #3: Excavation with off-site disposal of impacted soil followed by backfilling
excavations with clean materials is implementable and also meets remedial goals
established for the Site.

Cost

3.

▪

Alternative #1: There are no costs associated with this alternative.

▪

Alternative #2: Capping is performed to minimize risk posed by impacted soil. This
alternative involves removal of pavement and excavation to a depth of 27 inches. The
site is then restored with 24 inches of clean backfill material and paved with a minimum
of three inches of asphalt. Impacted soil beneath the 27-inch cap is rendered
“inaccessible” as defined in the RSRs. However, to implement this option and then to
redevelop the Site for Industrial/Commercial uses, the property will need to be entered
into a Voluntary Remediation Program so that an ELUR can be filed. The approximate
cost of implementing this alternative ranges from $371,000 - $474,000.

▪

Alternative #3 The approximate cost to perform excavation of impacted soil to the
extent needed to comply with residential standards in the RSRs, backfilling the
excavations with clean materials, and then restoring the surface with asphalt ranges
from approximately $547,000 to $687,000.
Recommended Cleanup Up Alternatives

The recommended cleanup alternative is Alternative #3: Excavation/Off-Site Disposal.
Alternative #1: No Action, cannot be recommended because it does not address Site risk and
does not achieve remedial goals established for the Site. Alternative #2: Capping, while effective

in limiting exposure to site receptors, is not considered to be feasible because it will not achieve
residential criteria remedial goals established for the Site.
Additionally, Alternative #3 will utilize opportunities for achieving green remediation goals by using
cleaner fuels, diesel emission controls, and/or other emission reduction practices for construction
vehicles and other equipment in line with EPA’s Clean and Green Cleanup guidelines.
Therefore, Alternative #3: Excavation/Off-Site Disposal is the most cost effective alternative
capable of completely removing risk and most feasible option as this remedial option will make
site redevelopment easier without the ELUR. In addition, Alternative #3 will utilize opportunities
to implement and achieve green remediation goal in accordance with EPA’s Clean and Green
Cleanup Guidelines. For these reasons, the recommended cleanup alternative is Alternative #3:
Excavation/Off-Site Disposal.
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What Climate Change
Means for

EPA 430-F-16-009

Connecticut

Connecticut’s climate is changing. The state has warmed two
to three degrees (F) in the last century. Throughout the northeastern United States, spring is arriving earlier and bringing more
precipitation, heavy rainstorms are more frequent, and summers
are hotter and drier. Sea level is rising, and severe storms increasingly cause floods that damage property and infrastructure.
In the coming decades, changing the climate is likely to increase
flooding, harm ecosystems, disrupt farming, and increase some
risks to human health.
Our climate is changing because the earth is warming. Since
the late 1700s, people have increased the amount of carbon
dioxide in the air by 40 percent. Other heat-trapping greenhouse gases are also increasing. These gases have warmed
the surface and lower atmosphere of our planet about one
degree during the last 50 years. Evaporation increases as the
atmosphere warms, which increases humidity, average rainfall,
and the frequency of heavy rainstorms in many places—but
contributes to drought in others.

Increasing Temperature and Changing
Precipitation Patterns
Rising temperatures and shifting rainfall patterns are likely to
increase the intensity of both floods and droughts. Average
annual precipitation in the Northeast increased 10 percent
from 1895 to 2011, and precipitation from extremely heavy
storms has increased 70 percent since 1958. During the
next century, average annual precipitation and the frequency
of heavy downpours are likely to keep rising. Average
precipitation is likely to increase during winter and spring,
but not change significantly during summer and fall. Rising
temperatures will melt snow earlier in spring and increase
evaporation, and thereby dry the soil during summer and fall.
So flooding is likely to be worse during winter and spring, and
droughts worse during summer and fall.

Greenhouse gases are also changing the world’s oceans and ice
cover. Carbon dioxide reacts with water to form carbonic acid, so
the oceans are becoming more acidic. The surface of the ocean
has warmed about one degree during the last 80 years. Warming
is causing snow to melt earlier in spring, and mountain glaciers
are retreating. Even the great ice sheets on Greenland and
Antarctica are shrinking. Thus the sea is rising at an increasing
rate.

Temperature change (°F):
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Rising temperatures in the last century. Connecticut has warmed
twice as much as the rest of the contiguous 48 states. Source: EPA,
Climate Change Indicators in the United States.

In 2011, Hurricane Irene filled the Connecticut River with
muddy sediment as a result of erosion upstream. Heavy storms
are becoming more common as a result of climate change.
Credit: NASA.

Sea Level Rise, Wetland Loss, and Coastal
Flooding
Rising sea level erodes wetlands and beaches and increases
damage from coastal storms. Tidal wetlands are inherently
vulnerable because of their low elevations, and shoreline development prevents them from migrating inland onto higher ground.
Human activities such as filling wetlands have destroyed about
one third of New England’s coastal wetlands since the early
1800s. Wetlands provide habitat for many bird species, such as
osprey and heron, as well as several fish species. Losing coastal
wetlands would harm coastal ecosystems and remove an important line of defense against coastal flooding.
Coastal cities and towns will become more vulnerable to storms
in the coming century as sea level rises, shorelines erode,
and storm surges become higher. Storms can destroy coastal
homes, wash out highways and rail lines, and damage essential
communication, energy, and wastewater management infrastructure.

Coastal marshes in Old Saybrook and nearby properties are at risk from
sea level rise. © James G. Titus; used by permission.

Ecosystems and Agriculture
Changing the climate threatens ecosystems by disrupting
relationships between species. Wildflowers and woody
perennials are blooming—and migratory birds are arriving—
sooner in spring. Not all species adjust in the same way,

however, so the food that one species needs may no longer be
available when that species arrives on its migration. Warmer
temperatures allow deer populations to increase, leading to a
loss of forest underbrush, which makes some animals more
vulnerable to predators. Rising temperatures also enable
invasive species to move into areas that were previously too
cold.
Climate change may also pose challenges for agriculture:
Warmer temperatures cause cows to eat less and produce less
milk. That could reduce the output of Connecticut’s $70-million
dairy industry, which provides 13 percent of the state’s farm
revenue. Some farms may be harmed if more hot days and
droughts reduce crop yields, or if more flooding and wetter
springs delay their planting dates. Other farms may benefit from
a longer growing season and the fertilizing effect of carbon
dioxide.

Human Health
Changes in temperature and precipitation could increase the
incidence of acute and chronic respiratory conditions such as
asthma. Higher temperatures can increase the formation of
ground-level ozone (smog), a pollutant that can contribute to
respiratory problems. Rising temperatures may also increase
the length and severity of the pollen season for plants such as
ragweed—which has already been observed in other regions.
Certain people are especially vulnerable, including children, the
elderly, the sick, and the poor.
The risk of some diseases carried by insects may also increase.
The ticks that transmit Lyme disease are active when temperatures are above 45°F, so warmer winters could lengthen the
season during which ticks can become infected or people can
be exposed to the ticks. Higher temperatures would also make
more of New England warm enough for the Asian tiger mosquito,
a common carrier of West Nile virus. The number of cases may
or may not increase, depending on what people do to control
insect populations and avoid insect bites.

The sources of information about climate and the impacts of climate change in this publication are: the national climate assessments by the U.S. Global Change
Research Program, synthesis and assessment products by the U.S. Climate Change Science Program, assessment reports by the Intergovernmental Panel on Climate
Change, and EPA’s Climate Change Indicators in the United States. Mention of a particular season, location, species, or any other aspect of an impact does not imply
anything about the likelihood or importance of aspects that are not mentioned. For more information about climate change science, impacts, responses, and what you
can do, visit EPA’s Climate Change website at www.epa.gov/climatechange.

