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Executive summary
The supporting materials submitted as part of the 10 Norden Place Permit Application (the
“Application”) provide total air pollution estimates and traffic volume estimates. However, the analysis
provided by the Applicant’s team does not provide pollution as concentrations, account for spatial
heterogeneity, nor consider cumulative health and environmental effects with regard to background
concentrations, all resulting in an incomplete understanding of the effects of the proposed development
on the surrounding community. This report shows that existing airborne pollution concentrations in the
vicinity of 10 Norden place already reach or exceed air quality standard limits in an area with sensitive
population groups. The proposed development would significantly compound with this existing problem
and exacerbate health risks to nearby residents and pedestrians.
Based upon a review of the estimated emissions, this development is not recommended in such close
proximity to residential neighborhoods. The residential area surrounding this site in particular, is
currently subject to air quality that is compromised by proximity to I-95 and its tributaries. Moreover,
several other as-of-right industrial uses estimated to produce greater emissions, as referenced by the
Applicant, would be similarly inadvisable at this site. The sections that follow cover the considerations
below:
1. Air pollution estimates are provided in the Applicant’s materials in terms of mass/time
rather than concentration, mass/volume. This renders it challenging for reviewers such as
zoning officials and area residents to determine how the emissions impact public health.

2. The air pollution report does not consider the cumulative effects of pollution in the vicinity,
considering that which is already present at ambient levels in the Bridgeport-StamfordNorwalk region. This region is currently classified by the United States Department of
Environmental Protection (the”EPA”) as non-attainment for ground-level ozone, and
observed to have an air quality index (AQI) that crosses the moderate threshold on one (1)
day in every three to four (3-4) days of the year, on average, for combined particulate
matter (PM) as PM2.5 and Ozone, during which sensitive groups such as children and older
adults are advised to consider reducing exerting outdoors by the EPA.
3. The Applicant’s report does not consider the spatial heterogeneities of pollutants along the
proposed truck routes, and in East Norwalk overall. A line-source analysis shows that the
residential neighborhoods near Norden Place are in areas of Norwalk especially
compromised by I-95 emissions and traffic on tributary roads when compared to other
Norwalk locations. The Applicant also reports current and proposed truck volumes on local
roads in a manner which implies that they are of comparable size and emission rates, which
they are not. Further, the proposed development-related truck traffic volumes by time of
day presented by the Applicant’s supplemental materials are non-enforceable estimates,
resulting in a wide range of potential scenarios. A third-party consultant for this study
provided an actual worst-case truck volume of 405 trucks/day for a business-to-business
distribution center, significantly higher than the 198 trucks/day value provided in the
Application. The results show that the proposed development could double or triple the 1hour line-source estimate of local traffic-related airborne PM2.5 concentrations along the
likely primary truck route when averaging the added pollutants over large spatial scales. This
route includes residential streets (Norden Place, Strawberry Hill Avenue, Fitch Street, Etc.),
and a street proposed for outdoor dining and recreation in the Norwalk Transit-Oriented
Development (TOD) plan (East Ave).
4. While line-source models help us understand the spatial distribution of pollutants at citylevel scales, the predictive ability of the model reaches its limit at the scale of sidewalks and
front yards along truck routes. The actual concentrations of diesel exhaust measurable at
pedestrian-level are 1-2 orders of magnitude greater than line-source model results, as at
that scale the exhaust plume more closely resembles a point-source. Further, the linesource model averages concentrations over hourly or yearly intervals, obscuring shorter
durations of heightened concentrations, which are known to wield significant adverse
health effects. Thus, empirically obtained values from the literature must be referenced for
an accurate understanding of the effect of the proposed development upon homeowners
and pedestrians.
5. The population near the vicinity of the proposed development includes several vulnerable
demographic groups due to the number of schools and senior care facilities in the
neighborhood. The effects of the proposed emissions will cause greater harm to the health
of these individuals than that of the general population due to their age, and due to their
exposure to current elevated levels of pollution along the I-95 corridor. Further, 49% of

middle school students along one of the proposed trucking routes are from low-income
families, and thus more likely to have pre-existing health, dietary and insurance-related
vulnerabilities to the adverse effects of the proposed pollution.
6. The Application does not provide a mitigation strategy for the considerable additional
carbon emissions brought about by the development within city limits. In the coming
decades, this responsibility will eventually fall upon the City and its resident tax base.

1. Emission estimate data
Table 1 below, an excerpt from the Applicant’s Supplemental Materials Package (12-2-20), provides
pollution estimates in lbs/day, but not in terms of concentration at pedestrian level and upon
homeowners’ properties along proposed truck routes. This renders it challenging for recipients to
determine whether the emissions yield a direct impact on public health.
TABLE 1. EXCERPT FROM 12-2-20 NORDEN MATERIALS

In order to accurately estimate concentrations of pollutants along roadways, one can use a line-source
model to understand city-scale spatial patterns, and empirical data for pedestrian-scale effects. Linesource models are a mathematical method of analysis widely used in environmental engineering to
spatially characterize emissions from moving sources, and can be used to infer large-scale concentration
distributions, however they can underestimate shorter-distance and shorter-duration (<1hr)
concentrations at pedestrian-level from passing vehicles by 1-2 orders of magnitude. The long-term
concentrations, once estimated by line-source models, can be compared with Air Quality Index (AQI)
thresholds for various pollutants. The AQI is the EPA’s index for reporting air quality locally, and the
National Ambient Air Quality Standards (NAAQS) are the EPA standards for regulating air quality at large
scales. Both are important to consider when reviewing permit applications; the NAAQS delineate
federally regulated maxima (but do not guarantee safety), while the AQI communicates health hazard to
the public on the order of 1-24 hours. As there is no true safe level of pollution, these thresholds are
relative. Tables of NAAQS and AQI pollutant concentration thresholds are provided in section 1 of the
appendix, with an excerpt shown below.

TABLE 2. DELINEATION BETWEEN GOOD, MODERATE AND UNHEALTHY FOR SENSITIVE GROUPS AQI THRESHOLDS.1

1

https://www.airnow.gov/sites/default/files/2020-05/aqi-technical-assistance-document-sept2018.pdf

2. Background air pollution
As part of Fairfield County (Connecticut Region 1), Norwalk is within a non-attainment zone of the
National Ambient Air Quality Standard for 8-hour ozone levels (moderate non-attainment), and
historical standard for 1-hour ozone levels (severe nonattainment).2 Ground-level ozone is created via
photochemical reactions between nitrogen oxides (NOx) and volatile organic compounds (VOCs)
emitted by gasoline and diesel vehicles. Further, the American Lung Association report rates Fairfield
County a grade F for ozone levels.3 The health effects of ground-level ozone include chest pain, throat
irritation, overall airway inflammation, and compromised lung function. Given that Norwalk is within an
area designated by the EPA as an area that currently does not meet national ground-level ozone
standards, the addition of NOx and VOC sources on residential streets is inadvisable. The proposed
development will further exacerbate currently failing county-level air quality in a town and
neighborhood with a significant number of highly sensitive individuals as defined by the EPA, discussed
further below.
Pertinent to the Application, there are at least three (3) senior care facilities and four (4) schools along
the proposed truck routes. Both children and older adults classify as sensitive demographics per the EPA
AQI system. It is important to note that Norwalk is also home to a population relatively diverse in
income and ethnicity, and therefore presents a greater number of individuals belonging to groups
statistically more likely to be sensitive to air pollution than in the immediately surrounding towns.
Amongst the three largest schools along or near proposed trucking routes: an elementary, middle, and
high school, 46%, 49% and 47% of students come from low-income backgrounds, respectively, a group
that is known to suffer from higher rates of asthma than the general population, making them more
vulnerable to the effects of increased air pollution.4 As diversity is a key strength of the city of Norwalk,
particular consideration of environmental justice is relevant, as areas with a greater numbers of
minority residents are disproportionately likely to be both low-income and subject to sources of zoningsanctioned air pollution, according to EPA and American Lung Association studies.5
The NAAQS for PM2.5 is marginally met by the annual average PM2.5 concentration in the BridgeportStamford-Norwalk metropolitan area (10μg/m3 vs. the 12 μg/m3 primary NAAQS annual standard in
Appendix 1)6, but it is not met every day of the year. To better understand the health effects of airborne
PM2.5 (a particulate pollutant) and Ozone (a gaseous pollutant), the AQI provides thresholds which
account for combined effects of multiple pollutants. The concentrations which correspond to these
thresholds are provided in Appendix 1. Below is a graph providing local AQI data from 2018, 2019, as
well as historical averages for combined ozone and PM2.5 ambient concentrations. The criteria pollutant
2

https://www3.epa.gov/airquality/greenbook/jbtc.html
https://www.stateoftheair.org/city-rankings/states/connecticut/
4 https://www.cdc.gov/mmwr/volumes/67/wr/pdfs/mm6705e1-H.pdf, https://www.greatschools.org/connecticut/norwalk
5 https://www.lung.org/clean-air/outdoors/who-is-at-risk/disparities
6 https://stateofhealth.ct.gov/AirQuality
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PM2.5, particulate matter with a diameter less than 2.5 micrometers, is produced during gasoline, diesel
and oil combustion. It is particularly hazardous due to its small size and tendency to remain in the lungs
long after inhalation. Health effects include bronchitis, asthma, reduced lung function growth amongst
children, and premature mortality across age groups.7 It is important to note that 90% of the PM2.5 in
diesel exhaust are further classified as “ultrafine” (<1 micron in diameter), which can pass through lung
tissue into the bloodstream, increasing the risk of blood clotting, stroke, and heart attacks. This is cause
for concern in any residential area, and particularly the Strawberry Hill/Boston Post Road neighborhoods
in East Norwalk due to the presence of senior care facilities along these roadways. Further discussion of
health effects is provided in section 5 of this report.8

FIGURE 1. AQI, NORWALK (REGIONAL), 2018 (TOP), 2019 (BOTTOM) AND HISTORICAL DATA9
The data above shows that in the Bridgeport-Stamford-Norwalk metropolitan area, the air quality index
for PM2.5/Ozone is above the moderate threshold approximately 30% of the days over the course of a
year, and above the unhealthy for sensitive groups threshold for 6% of the year based upon 2018 and
2019 data. Exceeding the “moderate” and “unhealthy for sensitive groups" AQI ratings means that
sensitive groups (i.e. children, older adults, people in outdoor essential labor occupations or with dietary
deficiencies), should consider reducing or reduce outdoor exertion, respectively. Thus, for one (1) in
every three to four (3-4) days in Norwalk, it is currently detrimental for children and older adults to
7

https://ww2.arb.ca.gov/resources/inhalable-particulate-matter-andhealth#:~:text=For%20PM2.,symptoms%2C%20and%20restricted%20activity%20days.
8 Wargo, J. Green Intelligence: Creating Environments That Protect Human Health. Yale University Press, 2009
9 https://www.epa.gov/outdoor-air-quality-data/air-data-daily-air-quality-tracker

engage in prolonged outdoor exercise, especially near busy roads, per EPA guidance. This statement
alludes to the fact that the data above is an underrepresentation of air pollutant concentrations in the
neighborhood near the proposed development at 10 Norden place due to proximity to I-95, East Avenue
and Strawberry Hill Ave., which will be examined in greater detail in the following section.

3. Spatial heterogeneity of pollutants
The Applicant’s submitted materials do not consider cumulative effects due to background pollution
levels, nor do they consider the additional effects of the proximity of this primarily residential area,
through which trucking routes are proposed, to existing elevated levels of pollution. The Application
Supplemental Materials also incorrectly equate single-unit trucks with five-axle tractor semi-trailers on
Truck Access Volume tables and figures when their emissions significantly differ. The results from linesource calculations below provide the spatial distribution of pollutant concentrations along truck routes
and in the neighborhood due to existing sources of pollution such as I-95 and its tributary roadways. This
analysis shows that the neighborhoods near 10 Norden Place are already in compromised air quality
areas of East Norwalk which itself falls within a larger NAAQS non-attainment zone, as discussed above.
Background (ambient) levels of pollution were obtained from the CT DEEP monitoring system to provide
context for the finer-scale spatial distribution patterns examined here. 10 These background airborne
pollutant concentrations are only shown on long-term annual average pollution simulation results, not
on short-term (one-hour) simulations, per C-LINE protocol. As mentioned, the results of a line-source
model will not calculate instantaneous pedestrian exposure concentrations and are meant for
understanding city-level spatial patterns only. The existing average daily traffic (ADT) used in these
calculations from CT DOT, consistent with the Norden Place Application materials, is provided below.
Note that ADT differs from AADT, the latter being Annual Average Daily Traffic.11

10
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https://business.ct.gov/-/media/DEEP/air_monitoring/Monitoring_Plans/CT2019NetworkPlanFinal.pdf
https://www.fhwa.dot.gov/policyinformation/pubs/pl18027_traffic_data_pocket_guide.pdf

FIGURE 2. ADT USED IN ANALYSIS, NORWALK ROADWAYS, CT DOT, HTTPS://PORTAL.CT.GOV//MEDIA/DOT/DOCUMENTS/DPOLICY/POLICYMAPS/ADT/2007-2014PDF/102ADT.PDF

FIGURE 3. ADDITIONAL VOLUME CONSIDERED IN THIS ANALYSIS. EXCERPT, ESTIMATED TRUCK ROUTES AND ADDITIONAL
VOLUMES, NORDEN-PLACE_12_7_20_PUBLIC-HEARING-PPT-PRESENTATION.12 NOTE THAT TRAFFIC DATA FROM 2020
IS USED IN THE APPLICATION EXCERPT ABOVE, WHICH IS NOT RECOMMENDED BY CT DOT FOR PLANNING PURPOSES.
Examining figure 3, it should be noted that the city has no regulatory means of preventing a greater
amount of truck traffic than that considered, nor prevent truck operators from taking alternate routes,
nor does the Applicant know exactly how much traffic could be generated by the development as
discussed during the 12-7-20 Application Public Hearing. It is also incorrect to assume that the truck
operators will reliably and consistently follow the tiered truck route recommendations presented above.
Further, it is unlikely that truck drivers would preferentially follow the route highlighted in green in
figure 3, as the client’s team suggests in the 12/7/20 image, when the route labeled “secondary” (shown
in yellow in figure 3) is significantly shorter. It is for this reason that the chosen area of study in this
report is the yellow route, specifically focusing on Strawberry Hill Ave between I-95 (and Fitch st.) as it is
a residential street often used by pedestrians such as schoolchildren and train commuters, and East Ave,
as it has implications for the Norwalk TOD plan. If all trucks chose to follow the yellow route via
Strawberry Hill Avenue into and out of Norden Place on a given day, it would seemingly increase truck
traffic on that road by 70% (289 existing trucks, 198 additional trucks) per Applicant data. However, the
pollution emitted by the traffic would increase by significantly more than 70% due to the type of truck

12

https://www.norwalkct.org/2021/10-Norden-Place

that serves a distribution center (see Applicant renderings in Appendix 2), and the types of trucks
currently tabulated on the residential roads highlighted above by Connecticut Department of
Transportation (CT DOT) and Bureau of Transportation Statistics (BTS) data.
TABLE 3. ADDITIONAL VEHICLE VOLUMES INCURRED BY PROPOSED DEVELOPMENT. EXCERPT, NORDEN_12_2_20SUPPLEMENTAL-MATERIALS, ADDITIONAL VEHICULAR TRAFFIC AND NORDEN PL 17-07-20 PRESENTATION

TABLE 4. TOTAL ESTIMATED TRUCK VOLUME INCURRED BY PROPOSED DEVELOPMENT. EXCERPT, NORDEN_12_2_20SUPPLEMENTAL-MATERIALS, ADDITIONAL VEHICULAR TRAFFIC AND NORDEN PL 17-07-20 PRESENTATION

In the data presented in “Truck Access Volumes” (12-7-20), the Applicant states that the estimated
number of trucks that will take Strawberry Hill Ave. to Fitch St. and East Ave to I-95 (hereafter referred
to as “yellow route”) is lower than the current truck volume existing on those roadways. However, the
CT DOT data cited as “existing” truck volumes on the figure refer to a class of single-unit trucks which
per the DOT includes minivans, SUVs, pickup trucks, ambulances, and other light-duty three-axel trucks
such as those used locally for landscaping and personal household moves (class 3, 5, 6 and 7 vehicles per
the FHA). The vehicles shown on the architectural drawings and rendering provided by the Applicant for
the proposed distribution center, however, are class 9, five (5) axle tractor semi-trailers.

FIGURE 4. EXCERPT FROM APPLICATION RENDERINGS PRIMARILY SHOWING 5-AXLE TRACTOR SEMI-TRAILERS, WHICH
DIFFER FROM SINGLE-UNIT TRUCKS PER THE FEDERAL HIGHWAY ADMINISTRATION AND BUREAU OF TRANSPORTATION
STATISTICS.13 14

FIGURE 5. CT DOT DATA15 16 CORRESPONDING TO VALUES REFERENCED BY THE APPLICANT. NOTE THE CT DOT
ADVISORY ON COVID-19 ERA DATA. THE VALUE USED BY THE APPLICANT IN “TRUCK ACCESS VOLUMES” 12-7-20 IS THE
SINGLE-UNIT TRUCK VOLUME IN THE TABLE ABOVE. NOTE THIS VALUE VARIES SLIGHTLY DEPENDING ON THE DAY THE
DATABASE IS QUERIED.

13

https://www.fhwa.dot.gov/policyinformation/tmguide/tmg_2013/vehicle-types.cfm
https://www.bts.gov/content/estimated-national-average-vehicle-emissions-rates-vehicle-vehicle-type-using-gasoline-and
15 https://tminfo-dot.ct.gov/TMINFO/reparse?wgid=reposerv115,f=CLASS
16 https://tminfo-dot.ct.gov/TMINFO/reparse?wgid=reposerv116,f=CLASS
14

FIGURE 6. BOXED IN GREEN ARE VEHICLES CLASSIFIED BY THE FEDERAL HIGHWAY ADMINISTRATION (FHA) AS SINGLEUNIT TRUCKS.17 BOXED IN RED ARE THE VEHICLES SHOWN ON PROPOSED PROJECT RENDERINGS.

The implication in the Application Supplemental Materials that class 9 vehicles are comparable, thus
would wield the same impact upon air quality and noise as single-unit trucks is highly misleading when
presented as shown in Figure 3. In table 5, below, the emissions from single-unit trucks and heavy-duty
vehicles (such as 5-axle trucks) are compared, using data from the Bureau of Transportation Statistics.18
From table 5, we can see that the exhaust PM2.5 from diesel five-axle tractor semi-trailers is 5 to 22
times greater than that of single-unit diesel and gasoline trucks.

17
18

https://www.fhwa.dot.gov/policyinformation/tmguide/tmg_2013/vehicle-types.cfm
https://www.bts.gov/content/estimated-national-average-vehicle-emissions-rates-vehicle-vehicle-type-using-gasoline-and

TABLE 5. COMPARISON OF EMISSIONS BETWEEN SINGLE-UNIT TRUCKS AND 5-AXLE, CLASS 9 TRUCKS. COMPILED USING
DATA FROM BTS.19

To determine exactly which factor best approximates the increase in truck-related emissions on
Strawberry Hill Avenue due to the proposed development, the current split in single-unit trucks between
diesel and gasoline is needed. For this, the Vehicle Inventory and Use Survey (VIUS) from the Bureau of
Transportation Statistics, can be used, which provides the following information about single-unit trucks
in Connecticut. 20
TABLE 6. BTS VIUS SINGLE-UNIT TRUCK CATEGORY COMPOSITION, CONNECTICUT, FROM SURVEY DATA, 2002.
HTTPS://WWW2.CENSUS.GOV/LIBRARY/PUBLICATIONS/ECONOMIC-CENSUS/2002/VEHICLE-INVENTORY-AND-USESURVEY/EC02TV-CT.PDF

19
20

https://www.bts.gov/content/estimated-national-average-vehicle-emissions-rates-vehicle-vehicle-type-using-gasoline-and
https://www.bts.gov/vius#

What we can glean from the above data, is that pickup trucks, minivans, light vans, and large SUVs
comprise the majority ([250+126+313.6+51.5]/790.8 = 94%) of what the BTS and CT DOT classify as
single-unit trucks in traffic count data. According to the BTS VIUS for Connecticut, 2002, these
subcategories of single-unit trucks are typically gasoline vehicles, thus we can assume that 6% of these
vehicles utilize diesel.21 Thus, to estimate a factor of increase between emissions from the existing
single-unit trucks to include the proposed volume of five axle trucks on a unit basis, we can take the
weighted average ([0.94*22+0.06*5]=21). Therefore, considering the scenario that the yellow route in
figure 3 could see 100% of the 10 Norden Pl proposed truck traffic on a given day, the increase in diesel
truck-generated PM2.5 emissions along Strawberry Hill Avenue between Norden Pl. and Fitch St., and
East Ave, are as calculated below.
Strawberry Hill Ave:
198 new heavy diesel trucks/289 existing single-unit trucks=0.7
1existing diesel single-unit truck emissions +0.7factor increase in truck count*(21 heavy diesel truck emissions /1 existing single-unit truck emissions)
= 15.4, the factor of PM2.5 truck emissions increase along Strawberry Hill Ave
Gasoline vehicle emissions multiplier: 376 new / 8802 exist = 1.04
East Ave:
198 new heavy diesel trucks/1235 existing single-unit trucks=0.2
1existing diesel single-unit truck emissions +0.2factor increase in truck count*(21 heavy diesel truck emissions /1 existing single-unit truck emissions)
= 4.4, the factor of PM2.5 truck emissions increase along East Ave
Gasoline vehicle emissions multiplier: 376 new / 16598 exist = 1.02
According to a third-party traffic analysis conducted for this study, the worst-case truck volume estimate
from 10 Norden Pl. per the ITE Trip Generation Manual, 10th Ed. and 9th Ed. for fulfillment centers and
warehouse distribution centers are 237 to 405 daily truck trips as opposed to 198. In the worst-case
scenario that 405 daily truck trips fall on the shortest (“yellow”) route from 10 Norden Pl. to I-95, the
factor increase of truck-related PM2.5 emissions along these routes are as follows.
Strawberry Hill Ave:
405 new heavy diesel trucks/289 existing single-unit trucks=1.4
1existing diesel single-unit truck emissions +1.4factor increase in truck count*(21 heavy diesel truck emissions /1 existing single-unit truck emissions)
= 30.4, the factor of PM2.5 truck emissions increase along Strawberry Hill Ave
East Ave:
198 new heavy diesel trucks/1235 existing single-unit trucks=0.33
1existing diesel single-unit truck emissions +0.33factor increase in truck count*(21 heavy diesel truck emissions /1 existing single-unit truck emissions)
= 7.9, the factor of PM2.5 truck emissions increase along East Ave
21

https://www.bts.gov/vius#

From the back-of-envelope calculations above, we can understand that the effect of the additional
trucks upon local roads is significantly greater than its proportionality with existing truck volumes due to
differing truck type. On Strawberry Hill Ave, the post-development scenario is not 1.7x the truck-related
PM2.5 emissions, it may be up to 30.4x the existing truck-related PM2.5 emissions, as shown above. To
understand how these increases in distribution center truck emissions affect the airborne pollutant
concentrations in the neighborhood, a line-source emissions model can be used. The C-LINE model used
is based upon the dispersion routines provided in R-Line: A Line Source Dispersion Model for NearSurface Releases (Snyder & Venkataram, 2013). The C-Line tool is developed for the public by the Center
for Environmental Modeling and Policy Development at the University of North Carolina, Chapel Hill at
the request of the US EPA.22 23 If using C-LINE, the emissions increase factors are calculated internally to
the software, thus we are able to use the following multipliers consistent with assumed vehicle mix data
for the area.24 Strawberry Hill Ave AADT increase factor: 1.07, Diesel truck increase factor: 2.6-3, based
upon the assumption that 5-axle or larger diesel trucks comprise 0.9% or less of the default vehicle mix
in the program, per vehicle mix data provided in the Connecticut MOVES On-Road Modeling
Documentation from CT DOT.25 East Ave AADT increase factor: 1.04, Diesel truck increase factor: 1.4-2,
based upon the same assumption and data sources. If considering the third-party consultant calculated
worst-case truck volume of 405, then the diesel truck emissions increase factors on Strawberry Hill Ave
and East Ave would be up to 5.3 and 2.8, respectively, based upon the ranges of annual ADT values on
those roadways of 8800-9600 and 16598-20400, respectively.
This study focuses upon the PM2.5 concentrations along Strawberry Hill Avenue and East Avenue as an
example case. The reasons indicating that these two roads are critical include the following: 1) they are
likely to serve as the preferred truck operator route, 2) Strawberry Hill Ave. is residential, and host to
highly-sensitive groups, and 3) East Avenue has been slated for a Transit-Oriented Development, the
preliminary plans for which include recreation space and outdoor dining along the roadway.26 Section
3.3 of the submitted 10 Norden Place Traffic Impact Study (2020-06-01) acknowledges that queueing
and idling will increase as a result of the development, so this analysis will be an underestimate of actual
pollutant concentrations from that respect as well, as currently only non-idling traffic emissions are
modeled. Note that increased idling will compound with the significant existing, non-pandemic-era
queuing and idling on East Ave. near I-95. Background values of PM2.5 pollution for Norwalk are

22

https://www.cmascenter.org/other/about.cfm
https://www.researchgate.net/publication/260727770_RLINE_A_line_source_dispersion_model_for_near-surface_releases
24 https://portal.ct.gov//media/DEEP/air/particulate_matter/pm25planning/Final_PM25_Redesignation/AppendixIConnecticutMOVESDocumentationp
df.pdf
25 https://portal.ct.gov//media/DEEP/air/particulate_matter/pm25planning/Final_PM25_Redesignation/AppendixIConnecticutMOVESDocumentationp
df.pdf
26 https://www.norwalkct.org/1279/Transit-Oriented-Development
23

provided below for context, and must be considered in addition to the line-source results for an
understanding of total PM2.5 levels, as they are not included in short-term (1-hr) pollution simulations
in C-LINE, only long-term simulations.

TABLE 7. BACKGROUND DESIGN VALUES OF POLLUTION FOR PM2.5. TABLES FOR ALL CRITERIA POLLUTANTS AVAILABLE FROM CT
DEPARTMENT OF ENERGY AND ENVIRONMENTAL PROTECTION (DEEP) AT:
HTTPS://BUSINESS.CT.GOV/-/MEDIA/DEEP/AIR_MONITORING/MONITORING_PLANS/CT2019NETWORKPLANFINAL.PDF

In table 7 above, the average daily value for PM2.5 in the Stamford-Norwalk-Bridgeport area is 20
micrograms/m3, while this is compliant with the NAAQS, it is within the moderate AQI range, which
indicates that background levels of pollution in the area likely due to the I-95 corridor, proximity to New

York City, and local industrial point sources, are not considered healthy for sensitive groups such as
children and seniors, even without additional development in the study area. Figure 7, the existing
conditions for annual average PM2.5 simulated in C-LINE, provides insight into localized areas of East
Norwalk with levels of PM2.5 elevated beyond the background concentration and EPA primary annual
NAAQ Standard of PM2.5 (12µg/m3), however adverse health effects are observed below the standard
as detailed in section 5. What the control concentrations show is that the modeled PM2.5
concentrations in the area near 10 Norden Pl and the surrounding residential neighborhood are already
exceeding the NAAQ standard. The neighborhoods along proposed trucking routes are just below the
NAAQS annual average limit pre-development.

FIGURE 7. EXISTING PM2.5 LONG-TERM (ANNUAL AVERAGE) CONCENTRATIONS IN THE AREA PER C-LINE SIMULATION
INCLUDING THE ANNUAL BACKGROUND PM2.5 DESIGN VALUE FOR NORWALK OF 8.1 MICROGRAMS/M3. PLEASE NOTE THAT
SIMILAR SPATIAL DISTRIBUTIONS OF OTHER CRITERIA POLLUTANTS AND CARCINOGENS FROM LOCAL SOURCES OF POLLUTION SUCH
AS VEHICULAR TRAFFIC ARE EXPECTED BUT ARE NOT INCLUDED HERE FOR BREVITY.

FIGURE 8. MODEL ESTIMATE OF POST-DEVELOPMENT PM2.5 LONG-TERM (ANNUAL AVERAGE) CONCENTRATIONS IN THE AREA
PER C-LINE SIMULATION INCLUDING THE ANNUAL BACKGROUND PM2.5. NOTE THAT THESE ARE AVERAGES OVER LARGE
DISTANCES AND TIME SCALES, AND THUS ARE ONE ORDER OF MAGNITUDE LOWER THAN CONCENTRATIONS TYPICALLY
EXPERIENCED AT THE PEDESTRIAN-LEVEL, DISCUSSED IN SECTION 4.
From the above long-term annual average model of post-development PM2.5, we can see that the
annual average PM2.5 concentration along residential Strawberry Hill Ave. are 30% closer to exceeding
the annual primary NAAQS, and the annual average PM2.5 concentration at the Nordel PL./Strawberry
Hill Ave. intersection is exceeding the standard. This is simply a first step in quantifying effects upon
residents as actual concentrations will be an order of magnitude higher when experienced by
pedestrians (such as school children, senior care facility residents, and commuters), and at shorter timescales than one year, as they pass by heavy diesel truck traffic on an hourly and daily basis. Therefore,
empirical data must be used at that scale as presented in section 4 rather than line-source models
designed to estimate averages over longer time periods and distances.
The control-case short-term spatial concentration maps of PM2.5, NOx and benzene generated using
the C-LINE model, in figure 9-10 below, show the distribution patterns of these pollutants in East
Norwalk at average hourly levels without additional industrial development (such as 10 Norden Pl.) and
without background airborne pollution levels. These maps are provided to illustrate the patterns of
spatial pollution distribution across pollutants and seasons. OSHA thresholds for benzene exposure are
provided in Appendix 1, for reference. Visible in the spatial concentration maps sans development are
heightened concentrations of airborne pollutants along I-95 and tributary roads, such as Strawberry Hill
and East Avenue. The results below were generated for AM peak hours, but similar spatial patterns can
be observed during other time frames.

These maps indicate that airborne pollutant concentrations are significantly higher on the properties
near major roadways, such as I-95, than on properties even a half-mile away. Thus, if measured
background concentrations are in the good AQI range for a 24-hour period, with PM2.5 below 12.1
µg/m3, it is possible that air quality at residences and sidewalks between Strawberry Hill Ave and I-95
could fall into the moderate category, and when background PM2.5 levels are moderate, as is often the
case in Norwalk given background pollution levels, these areas may fall into the unhealthy for sensitive
groups category. The conclusion that can be drawn from the control scenarios is that the air quality in
the residential areas bordering the major roadways and tributary roads proposed as distribution center
truck routes, is in need of municipal pollution mitigation efforts, not additional sources of pollution from
industrial land uses.
The Applicant’s Supplemental Materials Package (12-2-20) states: “the facility and surrounding
neighborhoods are located immediately adjacent to I-95, which as described earlier, subjects the project
area to, at minimum, 15 times the air emissions impacts from any of the proposed or approved
operating scenarios.” While mathematically correct, this problematic line of reasoning does not
acknowledge that most residences in the neighborhoods along I-95 significantly predate the Interstate,
which was constructed in 1958, and their inability to prevent this development should not be used as a
justification to further degrade the air quality in their vicinity. The statement also obfuscates the ethics
that it is irresponsible to increase airborne pollutant concentrations in a residential area that is already
compromised.

FIGURE 9. STUDY AREA AND SCALE

FIGURE 10.
SUMMER AND WINTER CONTROL
(EXISTING) CONDITIONS FOR SHORTTERM AIRBORNE BENZENE, NOX,
AND PM2.5 DURING AM PEAK
HOURS IN EAST NORWALK NEAR 10
NORDEN PL PER C-LINE ESTIMATE.
MAPS PROVIDED TO INDICATE
SPATIAL PATTERNS ONLY,
BACKGROUND CONCENTRATIONS
AND PEDESTRIAN-SCALE
CONCENTRATIONS NOT MODELED IN
THIS SIMULATION.

Short-term simulations to determine the effects of increased diesel truck traffic upon pollutant
concentrations along Strawberry Hill Ave. and East Ave. as a result of all truck traffic following the
“yellow route,” for the worst-case of 405 trucks/day, were conducted without background
concentrations or calculation of shorter duration empirical side-walk level concentrations. Note that
these results will significantly underestimate actual pollutant concentrations experienced by
pedestrians, vehicular commuters and homeowners along routes due to the limitations of line-source
models at small length and time scales, and are thus only provided to compare neighborhood-level
patterns of spatial heterogeneity amongst diesel exhaust pollutants such as PM2.5. For information on
actual concentrations expected at pedestrian-level due to increased diesel truck traffic, we must take a
step further in resolution and examine empirical data that are referenced in Section 4 of this report.
TABLE 8. SHORT-TERM (1-HOUR) C-LINE PM2.5 RESULTS DUE TO WORST-CASE SCENARIO OF 405 DAILY TRUCK TRIPS ALONG
"YELLOW" ROUTE. UNITLESS FACTORS OF INCREASE BETWEEN EXISTING AND POTENTIAL VALUES CALCULATED WITHOUT
BACKGROUND CONCENTRATIONS TO PROVIDE COMPARISON BETWEEN EXISTING AND APPLICATION-PROPOSED TRAFFIC ON
STRAWBERRY HILL AVE AND EAST AVE ONLY.
Short-term (1-hour) peak AM C-LINE local road PM2.5
emissions increases, in the winter (controlling)
season, normalized to existing values.
Strawberry Hill

East Ave

Existing

1.0

1.0

With Distribution Center

3.0

2.6

The results show a significant increase in the vehicular emissions generated by these roadways after the
additional heavy diesel traffic is included. Similar increases in NOx and benzene concentrations along the
roadway were also observed in simulations after increasing truck volumes along Strawberry Hill Ave. and
East Ave. in the scenario detailed above. A key characteristic of line-source emission analysis is that
vehicular pollution concentrations increase non-linearly with increasing proximity to major roadways,
such as I-95. An average pollutant concentration, such as the ambient design value discussed in the
previous section, measured at city-levels can thus only be used as a minimum estimate of background
air pollution, with additional roadway sources increasing it at a finer scale. Corroborating this
observation, a California Air Resources Board study measured that exhaust-related pollutants are often
2-10 times higher on roadways than at the monitoring site collecting background pollution data.27 These
calculations are an indication that the air quality in the residential areas that would see additional air
pollution from the proposed development, are already compromised and in need of remediation. The
percentage of days per year when the AQI is moderate or unhealthy in this localized area in the
residential neighborhoods near Norden Place likely exceed those presented in the previous section for
the Bridgeport-Stamford-Norwalk region as a whole for PM2.5, NOx, Benzene, and other criteria
pollutants. This presents a challenge in an area with several schools and senior care facilities, and is a
27

Wargo, J. Green Intelligence: Creating Environments That Protect Human Health. Yale University Press, 2009

problem common to many southern Connecticut residential towns along the interstate, not solely
Norwalk. Due to the walkability of the neighborhood, proximity to public transit, quality of homes,
historical, and cultural factors, it has been, and is likely to continue to be, a highly attractive
neighborhood in which to live. Thus, pollution mitigation efforts in this and similar residential
neighborhoods throughout Fairfield County are strongly recommended; and permitting additional
significant sources of harmful pollutants would be counter to these efforts.
It is notable that the train routes adjacent to the highway utilize mostly electric trains to transport a high
density of commuters with dramatically lower local effects on air quality than the interstate. This shows
that investment in electric rail-centered development is significantly healthier for residential
communities (such as Norwalk, Westport, Darien, etc.) with high connectivity to metropolitan centers.
Pollution mitigation measures along interstates and their tributary roadways should include
development which proactively shifts transportation patterns away from vehicular travel, towards
electric train or electric bus travel. In the meantime, properly designed vegetated buffers, such as native
forest, between busy roadways and residential land uses is an additional means of pollution mitigation
from existing sources such as I-95.28

4. Pedestrian-level effects
Diesel truck exhaust experienced at sidewalk-scale is well-documented to be orders of magnitude
greater than the concentrations calculated from a line-source model, as line-source models average
concentrations that vary significantly over short spatial and temporal scales, thereby obscuring the
experienced maximum concentrations, which are known to wield significant health impacts. The plume
consisting of particulate and gaseous material can more accurately resemble a moving point source at
that granularity, and the best means of estimating these concentrations is using measured data from
similar scenarios.
Per the measurements presented in studies such as Buzzard et al (2009)29, 264 average drive-by
incidents of even a small pickup truck increased the particulate matter inhaled by a child and adult in
front yard/sidewalk scenarios along a roadway by 42% and 116%, respectively. The inhalation of
particulates by a child was observed to be greater than an adult’s to the location of the exhaust pipe on
the pickup truck considered in the experiment. The data collected at pedestrian-level on a sidewalk from
the experiment are provided below, which are also a significant underestimate of the concentrations
expected from 5-axle, class 9 diesel trucks proposed for use at 10 Norden Pl., as PM2.5 emissions from
those trucks are at least 5 times higher than the light truck used in this experiment as discussed in
Section 3, table 5.

28
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TABLE 9. EXCERPT FROM BUZZARD ET AL. (2009), MEASURED PM2.5 CALCULATIONS AT PEDESTRIAN-LEVEL ADJACENT
TO PASSING DIESEL PICKUP (LIGHT) TRUCK.

Some cities and research institutions have collected city-scale temporal and spatial PM2.5 data which
convey fine-scale truck traffic effects upon residents. A study from Bereitschaft (2014) provides data on
the short-term exposure of pedestrians in a low-density suburban area to various transient sources at
neighborhood scales.30 We can see from this study that an idling pickup truck (which if a gasoline truck,
is a lower source of emissions by a factor of 22 than the five (5) axle trucks of the development
proposed, as discussed above) exposes a pedestrian to 350-400 µg/m3 of airborne PM2.5.

FIGURE 11. EXCERPT FROM BEREITSCHAFT (2014) PROVIDING THE PM2.5 AIRBORNE CONCENTRATIONS AT PEDESTRIAN
LEVEL AT A REPRESENTATIVE LOW-DENSITY SUBURBAN INTERSECTION. THE PICKUP TRUCK EXHAUST CONSIDERED IN THIS
EXPERIMENT IS A FACTOR OF 5 TO 22 LOWER THAN THAT OF THE CLASS 9 HEAVY DIESEL TRUCKS PROPOSED AT 10
NORDEN PL.
30https://reader.elsevier.com/reader/sd/pii/S221067071400136X?token=6D7780F1CAB4CD2C924FE9BB2B392A0A60700D3707

C4B26E39D86D78ADB4F2B6557B808C967EF548725DC8D5DCAE17DC

This is well beyond the AQI threshold of hazardous to all population groups, as defined by the EPA, as
seen in Appendix 1, and endangers those on sidewalks and front yards as the volume and vehicle size of
truck traffic increases. Per Buzzard (2009), it has been noted that acute health effects are observed at
these airborne concentrations, but unfortunately not regulated by the federal government at durations
less than one (1) hour. Thus, pedestrians such as children walking to school, and residents in front yards
along routes would be exposed to harmful levels of pollution from increased diesel truck traffic, but
challenged in legally addressing them.

5. Health effects
As discussed above, the health effects of heavy diesel truck exhaust are widely known to be hazardous
to the health of all population groups. Please see section 2 for the respiratory system health effects of
PM2.5 and ground-level Ozone. In this proposed development, the additional diesel exhaust would be
emitted in an area with highly sensitive population groups (seniors, and school children—about 50% of
whom are low-income), and currently compromised air quality due to the I-95 corridor. The following
information, highly relevant to this scenario, is provided in the California EPA Air Resources Board (Cal.
ARB) document, “Air Quality and Land Use Handbook: A Community Health Perspective.”31:
1) “Reduced lung function in children was associated with traffic density, especially trucks, within
1,000 feet and the association was strongest within 300 feet.”- Cal. ARB from Brunekreef 199732
2) “Increased asthma hospitalizations were associated with living within 650 feet of heavy traffic
and heavy truck volume.” – Cal. ARB from Lin, 2002.33
3) “Diesel PM has been identified by ARB as a toxic air contaminant and represents 70 percent of
the known potential cancer risk from air toxics in California. Particulate matter exposure is
associated with premature mortality and health effects such as asthma exacerbation and
hospitalization due to aggravating heart and lung disease.”- Cal. ARB34
4) The Application estimates that it will generate 198 truck trips per day, and a third-party traffic
consultant for the Sasqua Hills Neighborhood Assoc. estimated it could be as high as 405 truck
trips/day. The Cal. ARB calculated that a distribution center that serves as few as 40 trucks per
day can cause an elevated cancer risk in the general population in a radius up to 1000ft around
the distribution center.35
While this study focused upon PM2.5, similar in-depth studies can and should be conducted for the
gaseous carbon dioxide, nitrogen oxides, carbon monoxide, sulfur oxides, and polycyclic aromatic
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1997; 8:298-303
33 Lin, S. et al. “Childhood asthma hospitalization and residential exposure to state route traffic.” Environ Res. 2002;88:73-81
34 https://ww3.arb.ca.gov/ch/handbook.pdf
35 https://ww3.arb.ca.gov/ch/handbook.pdf
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hydrocarbons (PAHs) emitted due to the proposed distribution center, as well as those currently present
in this compromised area. The particulate component of diesel truck exhaust also includes traces of
metallic compounds and PAHs.36 The US EPA, the World Health Organization, the National Toxicology
Program, and National Institute for Occupational Safety and Health all recognize diesel exhaust as a
carcinogen. According to the American Cancer Association, the cancers thought to be linked to diesel
exhaust are lung cancer, and studies have shown links to bladder, esophagus, larynx, stomach and
pancreatic cancers as well. 37 The CDC states that the most significant endpoint of PAH toxicity is cancer,
and is a known mutagen.38 Per research conducted and reviewed by the State of California, diesel
exhaust has been classified as a known carcinogen in the state. The State of California Scientific Review
Panel on Diesel Exhaust has stated that “A level of diesel exhaust exposure below which no carcinogenic
effects are anticipated has not been identified,” and the California Scientific Review Panel has ranked
diesel exhaust the sixth most potent carcinogen known, following benzo(a)pyrene, inorganic arsenic,
cadmium, hexavalent chromium and dioxins.39
As the location of the proposed distribution center and trucking routes is close to several schools, past
research on pediatric health effects of airborne pollution at the levels we will expect must be
considered. Several studies have found that children living in areas that are non-attainment for EPA
NAAQS, such as Norwalk in the case of ozone, and those living near high-traffic volume roads, are more
likely to experience severe asthma than those in areas meeting the standard, resulting in more
emergency-room visits. Further, as discussed earlier, economically disadvantaged children have been
found to have higher levels of pre-existing health conditions such as asthma as found by the CDC. As
diesel PM2.5 is 90% “ultrafine” as defined in section 1, it is more likely to cause asthma than other
sources of PM2.5 and is associated with its most severe symptoms. Studies have also found
relationships between incidence of certain childhood cancers and the proximity of the child’s home to
heavy vehicular traffic. Another component of diesel fuel exhaust is 1,3-butadiene, which has been
found to be toxic to bronchial epithelial cells in the lungs.40 This is of particular concern with regards to
children as they have greater lung surface to body weight ratios, and developing lung tissue.41 Further,
there have been studies in the US and abroad that have identified that high short-term PM exposures on
the order of hours to be equally if not more hazardous to health than those averaged over 24-hours
with respect to asthma.42
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It is not only pedestrians that will be affected by additional heavy diesel traffic. A study conducted by
Wargo, Brown and Alderman43 simultaneously measured intravenous carbon in and ambient volatile
organic compound (VOC) concentrations around children traveling to and from school in buses. They
found that students are already exposed to elevated levels of particulate, PAH, benzene and NOx due to
diesel used in school buses, which then can compound with additional heavy diesel traffic emissions
along the same bus routes. Considering the excerpt provided above from Bereitschaft (2014), this would
have the effect of superposition of the passing bus and passing truck peak concentrations, keeping in
mind that the proposed trucks at 10 Norden Pl. are significantly larger than present in the experiment.
Considering existing diesel exhaust exposures on schoolchildren traveling in school busses, even without
the additional development, we see from the excerpt below that their exposures are already elevated
compared to background design concentrations meant to approximate the average exposure of the
general population. This places East Norwalk school children in several sensitive population groups- one
that is at higher risk for respiratory damage due to developing lung tissue, another that is at higher risk
due to elevated existing levels of exposure due to the I-95 corridor with background PM2.5
concentrations that often reach or exceed the NAAQS, and a third that is at higher risk due to the
significant percentage of these children which are from low-income families and may have comorbidities or nutritional deficiencies. As discussed in section 3, it has been found by studies that
elevated PM-10 levels at hourly and shorter timeframes had an detrimental effect upon asthmatic
symptoms in children and allergy responses, in cases more than if the pollutants had been inhaled over
24-hours. Studies also found that immune system response to respiratory infections in children was
compromised by elevated diesel PM, particularly in those with pre-existing asthma.44

FIGURE 12. EXCERPT FROM WARGO AND BROWN STUDY, PROVIDED IN WARGO (2009). MEASURED PM EXPOSURE IN
CHILDREN TRAVELING TO AND FROM SCHOOL IN SCHOOL BUSES. NOTE THAT PM-10 IS MEASURED, HOWEVER 90% OF
DIESEL EXHAUST PARTICLES ARE KNOWN TO BE <1 MICRON IN DIAMETER, AND CLASSIFIED AS PM2.5. 45
As discussed below, the NAAQS standards do not necessarily guarantee safety, as adverse health effects
are observed at much lower levels of airborne pollutant concentrations of PM2.5, ozone, and NOx- and
43
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Wargo (2009),
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there are components of diesel exhaust that are not regulated by the NAAQS. In all population groups,
ozone (for which Norwalk exceeds the NAAQS) has been shown to depress immune response to
respiratory infection, which is of particular concern during the coronavirus pandemic, a key concern with
regards to the residential location and demographic makeup of the population surrounding the
proposed development, per conversation with Prof. John Wargo during the development of this report
(Yale University, Environmental Health); additional information provided in his book, Green
Intelligence.46
Given the number of senior care facilities in the area, it is important to take a closer look at how current
and potential levels of PM2.5 affect the health of this sensitive group. It has been found that the risk of
mortality from a heart-related illness increases by 12% for every 10 μg/m3 increase in PM2.5.47 A study
in the New England Journal of Medicine (NEJM) showed that with each additional 10 μg/m3 of ambient
PM2.5, there is a 7.3% increase in mortality amongst Medicare beneficiaries as a whole (sample size >60
million persons). Given that current PM2.5 levels shown in section 3 are often over 20 μg/m3, further
exacerbated by the proposed development, addition of airborne pollution in this area, would patently
be irresponsible and injurious to the health of these residents. The NEJM article also provides a
discussion on the effects of ground-level ozone on the cohort’s mortality (Di, 2017).48 Quan Di, MS, lead
author of the study and researcher at Harvard University, advises: "There was no appreciable level
below which mortality risk tapered off, and thus no 'safe' level of PM2.5. More importantly, we found
significant harmful effects of air pollution below the current National Ambient Air Quality Standards for
PM2.5."49
Based upon this review, in light of the current and proposed additional airborne pollution, it is highly
recommended to avoid the addition of the industrial-scale distribution center to this residential
neighborhood, as well as other as-of-right uses listed in the Applicant’s Supplemental Materials, shown
in section 2, producing greater emissions. As is apparent in this exercise, 10 Norden Place is an
inherently problematic site to be zoned for industrial uses. It is in a zone between the interstate and
residential neighborhoods that instead of being a highly impervious, industrial and non-vegetated site as
it is currently, it should favor lower-intensity commercial activities and ideally a densely vegetated
buffer to mitigate I-95 emissions and reduce their mobility towards housing.50 To improve the currently
compromised air quality and reduce adverse effects upon resident health, it is strongly recommended
that proactive air quality remediation efforts are initiated by the City of Norwalk. Remediation efforts
can include development which will increase electric public transit ridership and decrease local gasoline
and diesel vehicular traffic, increase vegetative cover and create dense vegetated native-species buffers
between busy roadways and residences (see “USDA air quality buffers”, referenced below), and
46 Wargo (2009)
47 American Heart Association, “Air Pollution, Heart Disease, and Stroke: Exposure to Air Pollution Contributes to the
Development of Cardiovascular Diseases, Nov. 2005
48 Di et al. Air Pollution and Mortality in the Medicare Population. N Engl J Med 2017; 376:2513-2522
49 https://www.medpagetoday.org/publichealthpolicy/environmentalhealth/66330?vpass=1
50 https://www.fs.usda.gov/nac/buffers/guidelines/6_aesthetics/3.html

investment in local renewable energy such as wind and solar to reduce local built environment reliance
on oil and gas combustion. In sum, it can be understood from this study and referenced public health
and medical research that there is no truly safe level of exposure to pollution. Thus, no residential area,
with either low or high existing concentrations of airborne pollutants, is a suitable host for certain
industrial uses such as the distribution facility proposed at 10 Norden Place.

6. Greenhouse gases
There are many measures of environmental health which should be considered with regard to sources
of airborne pollution; a particularly critical one is the global climate emergency.51 The Applicant
estimates 1,500 lb/day of CO2 released to the environment as a result of this proposed project, which
translates to 547,500 lb CO2/year. To meet IPCC targets to avoid catastrophic effects of climate change,
including extreme weather events and coastal flooding in communities such as Norwalk, it has been
calculated that cities must reduce their carbon emissions by at least 50% by 2030 and 100% by 2050.52 If
this project operates for thirty (30) years, it would emit over sixteen million (16,000,000) pounds of
carbon dioxide to the atmosphere, rendering it difficult for Norwalk to meet global and national carbon
reduction targets in the necessary timeframe. As a standard of comparison, we can calculate the rough
area of forest required to sequester this mass of carbon dioxide by considering the sequestration
potential of a twenty five (25) year old northeast maple-beech-birch forest, which is approximately
2000lb CO2/acre/year.53 54 Note that the carbon sequestration potential of a forest can decrease with
time due to the timeline of maturing biogeochemical forest cycles which include decomposition, and
varies by tree species. The carbon emissions of this proposed project would require over two hundred
fifty (250) acres of forest to offset, resulting in a significant setback in any efforts to reduce current
Norwalk carbon emissions.
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Appendix 1. AQI and NAAQS Information
EPA AIR QUALITY INDICES, HTTPS://WWW.AIRNOW.GOV/SITES/DEFAULT/FILES/2020-05/AQI-TECHNICALASSISTANCE-DOCUMENT-SEPT2018.PDF

EPA NATIONAL AMBIENT AIR QUALITY STANDARDS (NAAQS) FOR CRITERIA POLLUTANTS,
HTTPS://WWW.EPA.GOV/CRITERIA-AIR-POLLUTANTS/NAAQS-TABLE

OSHA STANDARD FOR BENZENE, HTTPS://WWW.OSHA.GOV/LAWS-REGS/REGULATIONS/STANDARDNUMBER/1910

Appendix 2. 10 Norden Pl Permit App. Excerpts
Below are observed traffic composition data, excerpts from the Applicant’s 2020-06-01 Traffic Impact
Study.

FIGURE 12. PROPOSED SINGLE-UNIT TRUCKS ARE MAY BE LARGER THAN THOSE CURRENTLY OBSERVED ON PROPOSED
ROUTES. RENDERING FROM 12-7-20 10 NORDEN PL PUBLIC HEARING PRESENTATION.

