How living near environ-
mental hazards contributes
to poorer health and dispro-
portionate health outcomes
is an ongoing concern. We
conducted a substantive re-
view and critique of the liter-
ature regarding residential
proximity to environmental
hazards and adverse preg-
nancy outcomes, childhood
cancer, cardiovascular and
respiratory illnesses, end-
stage renal disease, and di-
abetes.

Several studies have
found that living near haz-
ardous wastes sites, indus-
trial sites, cropland with
pesticide applications, highly
trafficked roads, nuclear
power plants, and gas sta-
tions or repair shops is re-
lated to an increased risk of
adverse health outcomes.

Government agencies
should consider these find-
ings in establishing rules
and permitting and enforce-
ment procedures to reduce
pollution from environ-
mentally burdensome fa-
cilitiesandlanduses.(Am J
Public Health.2011;101:
537-552.d0i:10.2105/AJPH.
2011.300183)
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CONCERNS ABOUT HEALTH
and environmental hazards tran-
scend the academic, scientific, and
regulatory worlds; they are also of
compelling interest to the public,
who often recognizes a relation-
ship between environmental haz-
ards and health. In a 1999 na-
tional telephone survey among US
voters,' 74% of respondents
thought that environmental fac-
tors had an important impact on
childhood cancer, and 73%
thought these factors had an im-
pact on birth defects. More than
50% of respondents felt that air
pollution, contaminated drinking
water, and toxic waste had a great
deal of impact on a person’s
health. These concerns often
resulted in public perceptions of
disease clusters near hazardous
waste sites, industrial facilities, and
other potential sources of chem-
ical releases. With the advent of
geographic information systems,
environmental scientists and pub-
lic health researchers have been
able to address these concerns
more comprehensively and objec-
tively with the use of various
proximity analyses.

We undertook a systematic re-
view of 94 studies that examined
residential proximity to environ-
mental hazards in relation to ad-
verse reproductive outcomes,
childhood cancer, respiratory and
cardiovascular conditions, or
other adverse health outcomes. In
our review, unlike in previously
published reviews, we focused on
a wide range of health outcomes
in relation to residential proximity
to multiple environmental haz-
ards and identified each study’s
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limitations. If the evidence indi-
cates that residential proximity is
associated with poorer health
outcomes, regulatory agencies
may need to factor in nearby
populations when siting industrial
facilities, municipal waste sites,
incinerators, and other potential
sources of emissions.

APPROACH

We identified studies of envi-
ronmental proximity analyses in
relation to health through the
National Library of Medicine's
PubMed, using search terms that
combined proximity to and ad-
verse pregnancy outcomes (birth
defects, fetal death, low birth
weight, preterm birth, and spon-
taneous abortion), childhood can-
cer, cardiovascular and respira-
tory illnesses, end-stage renal
disease, and diabetes. We also
identified additional relevant
studies in these studies’ bibliogra-
phies. With respect to cancer, we
focused our review primarily on
childhood cancers. Given the rel-
atively long induction and latent
period of solid tumors in adults,
studies would need to include
residential histories for as many as
15 to 30 years before a cancer
diagnosis to capture pertinent en-
vironmental exposures. Although
several recently published studies
have included extensive residen-
tial histories, 2 such studies are
scarce. Even though various re-
spiratory and cardiovascular con-
ditions may originate many years
before manifestation of overt dis-
ease, environmental exposures
to pollutants could have acute

effects, for example, precipitating
asthma attacks or myocardial in-
farction in susceptible individuals.

We summarized information
from each study regarding target
populations, type of study design
used, health outcomes included,
methods of proximity analyses
and exposure assessment, major
findings, and limitations. We also
examined study results for evi-
dence of racial or economic dis-
parities in health outcomes in re-
lation to residential proximity. In
addition to discussing overall
findings, we summarized the con-
clusions of studies that had mini-
mal limitations with respect to
exposure assessment and out-
come.

A wide variety of methods were
used in the reviewed studies to
examine the relation between
proximity to potential environ-
mental hazards and adverse
health outcomes, including spatial
coincidence analyses (e.g, resi-
dence in a zip code with =1 haz-
ardous waste sites), distance-based
analyses (e.g, residence <1 mile
of industrial facilities as defined
by a 1-mile buffer), and pollution
plume modeling (i.e., the disper-
sion footprint of the pollutant as
a proxy for exposure). The most
frequently used method was dis-
tance-based analysis.

ADVERSE PREGNANCY
OUTCOMES

We reviewed 49 studies that
examined the relation between
residential proximity to 1 or more
potential environmental hazards
and adverse pregnancy outcomes.
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Few studies specifically examined
health impacts in relation to race
or socioeconomic status (Table 1).
Those studies that did had mixed
conclusions regarding health im-
pacts on specific racial or income
groups. In a study of maternal
residential proximity to hazardous
waste sites and chromosomal
anomalies, increased risk of Kli-
nefelter variants was confined to
births to Hispanic women.® In the
same study population, however,
neural tube defects were associ-
ated with residential proximity
within 1 mile of an industrial fa-
cility only among non-Hispanic
White women."® Among the vari-
ous ethnic and racial groups stud-
ied, Orr et al.® noted the strongest
associations between maternal
residence in a census tract with 1
or more National Priorities List
hazardous waste sites and birth
defects among American Indians
and Alaska Natives. In Israel,
Bedouin populations showed in-
creased risk of major congenital
malformations and perinatal mor-
tality with residential proximity to
an industrial park, but Jewish
populations showed no increased
risk.>® In a Canadian population,
risks for preterm and low birth
weight births in relation to mater-
nal residential proximity to high-
ways were strongest among highly
educated women and women who
lived in wealthy neighborhoods.”
We summarize the findings of
studies, including limitations, that
examined the relation between
residential proximity to various
environmental hazards and ad-
verse pregnancy outcomes in a
supplemental table (available as
a supplement to the online version
of this article at http://www.ajph.
org). In several studies, investi-
gators noted positive associa-
tions between maternal residence
near waste sites and central ner-
vous system defects, > heart
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defects#'31519 gurgical correction
of gastroschisis and exomphalos,®®
hypospadias and epispadias,'®
and chromosomal anomalies in
offspring, 58421

Fewer studies explored the re-
lation between maternal residen-
tial proximity to waste sites and
adverse pregnancy outcomes
other than congenital malforma-
tions. Most of these studies
reported minimal or no associa-
tion except between maternal res-
idential proximity to pesticide-
contaminated waste sites and fetal
deaths,?? polychlorinated biphe-
nyl (PCB)-contaminated sites and
low birth weight among male
births,?* municipal solid waste
landfills and low birth weight or
small-for-gestational-age births,*
and any hazardous waste site and
low and very low birth weight.*°

In Europe and Japan, preg-
nancy outcomes were examined in
relation to maternal residential
proximity to incinerators or cre-
matoriums. Studies noted associa-
tions between these residential
characteristics and risk of neural
tube defects,?® heart defects,?
oral clefts,?® renal dysplasia,?®
stillbirths,?® and infant deaths.?”
However, Tango et al.*? found no
higher rate of deaths resulting
from congenital malformations
among births to mothers who
lived near municipal solid waste
incinerators in Japan.

In several populations, maternal
residential proximity to industrial
complexes was associated with in-
creased risk of adverse pregnancy
outcomes, including central ner-
vous system defects,>%2® oral
clefts,?® chromosomal anomalies,®
undescended testis,*® perinatal
mortality,® and low birth weight *!
Vinceti et al > noted that women
living in an industrial area con-
taminated with lead were more
likely to give birth to babies with
cardiovascular, musculoskeletal,
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and oral cleft defects than were
women living away from this area.

Increased risks for low birth
weight and preterm births were
noted among offspring of mothers
who resided near highways’ and
in areas with high traffic den-
sity,®* although no statistically
increased risk was noted for fetal
and early neonatal deaths with
this maternal residential charac-
teristic.3*

Mothers living near cornfields
at delivery were more likely to
give birth to babies with limb
me]formations,35 an association
that might be attributed to expo-
sure to pesticides used on this
crop. Rull et al.*® noted elevated
risks for neural tube defects
among offspring of women who
lived within 1000 meters of ap-
plications of pesticides classified as
amides, benzimidazole, methyl
carbamate, organophosphates,
benomyl, or methomyl. Bell
et al.3” found elevated risk of fetal
deaths from congenital malforma-
tions if mothers lived near areas of
pesticide application.

We expected that studies that
measured actual distances be-
tween the environmental hazard
of interest and individual maternal
residential addresses would have
less exposure misclassification.
With respect to congenital mal-
formations, we considered studies
that included fetal deaths or ter-
minations as well as live births and
that examined specific defects in-
stead of all malformations com-
bined as having stronger designs.
Eleven of the studies on congenital
malformations®10121318.2129.3035,38
and 6 of the studies on other adverse
reproductive outcomes” 223343739
met these criteria. In several of
these studies, adverse repro-
ductive outcomes were associ-
ated with maternal proximity to
waste sites, 282l industrial

sites, 230937 greas with pesticide

35,36,37

applications, roadways,”

and dense traffic.
CHILDHOOD CANCER

Most published studies of
childhood cancer and residential
proximity to potential environ-
mental hazards focused on leuke-
mia, brain cancer, or all childhood
cancers combined. We list the
characteristics, findings, and study
limitations of the 25 studies re-
viewed in Table 2.

Residential proximity to road-
ways and other indices of in-
creased exposure to traffic-related
pollution were associated with in-
creased risk of childhood leuke-
mia in a number of European
studies**** but were not noted
in several US study popula-
tions®®345382 o1 in g Danish
population.5? Crosignani et al *?
estimated traffic-related benzene
emissions by means of a Gaussian
diffusion model and observed an
odds ratio (OR) of 3.91 (95%
confidence interval [CI]=1.36,
11.27) for childhood leukemia
with benzene concentrations
higher than 10 micrograms per
cubic meter. Residential proximity
to roadways or traffic emissions
was also associated with Hodgkin's
lymphoma in Danish children.®?

Risk of childhood cancer was
examined in relation to residential
proximity to cropland and pesti-
cide applications in US popula-
tions in California®*5557 and
Texas.*! A birth address within
1000 meters of cropland showed
some association with germ-cell
tumors, non-Hodgkin’s lym-
phoma, and Burkitt lymphoma,
although the elevated ORs were
based on a small number of
cases.*! Using an exposure metric
that consisted of residential prox-
imity within 0.5 mile of pesticide
applications (pounds per square
mile), Reynolds et al. %8 noted
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TABLE 1-Studies of Residential Proximity to Environmental Hazards and Adverse Pregnancy Outcomes With Reported Disparities
by Race and Ethnicity or Socioeconomic Status

Brender, 2008,
Texas

Live births and
fetal deaths,
1996-2000

Genereux, 2007, Canada Al live singleton
births, Montreal,
1997-2001

Live births and
fetal deaths,
1983-1988

Orr, 2002,
California

Saroy, 2008,°
Israel

Beersheba subdistrict,
1895-2000

Suarez, 20079
Texas

Live births and
fetal deaths,
1996-2000

into major congenital
anomalies of central
nenvous system,
chromosomal anomalies,
and other major congenital

Bedouin population
(permanent localities
and traditional tribal
settlements)

malformations

Chromosomal anomalies Race or ethnicity (non-Hispanic
combined and White, Hispanic,
categorized into African American, other)
9 categories

Preterm birth, low birth
weight, and SGA birth

Maternal education (<11y, 11y,
12-13y, >13y); census
tracts ranked into quintiles
according to neighborhood
poverty level

All congenital malformations
combined and
subcategorized into
9 defects or defect groups

Race and ethnicity (Hispanic or
Latino, Black or African American,
American Indian or Alaska
Native, Asian and Pacific Islander)

Perinatal mortality (fetal deaths,
intrapartum death, and
postpartum death within
28 d after delivery)

Neural tube defects

Stratified by ethnicity (Jews and
Bedouins) and by type of locality

Ethnicity (non-Hispanic
White, Hispanic)

First Author, Year, and Country Population Pregnancy Outcomes Disparities Examined Environmental Hazard and Disparities
Bentov, 2006, Beer-Sheva Major congenital malformations Jewish populations Residential proximity to a
Israel subdistrict, combined and (urban, urban satellite, regional industrial park
1995-2000 subcategorized and agricultural localities); was associated with

increased rates of major
congenital anomalies among
the Bedouin population

but not among the Jewish
population,

Hispanic women who lived near hazardous
waste sites were 7.9 times as likely
(95% Cl=1.1, 42.4) to have offspring
with Klinefelter variants.

Proximity to highways associated with
OR=1.58 for preterm birth, OR=1.81
for low birth weight, and OR = 1.32 for
SGA births among women living in the
most wealthy neighborhoods but not
associated with these outcomes in less
wealthy or poor areas; this residential
characteristic was associated with
preterm birth and low birth weight births
in the most highly educated women but
not in the less educated women,

Although the numbers of exposed cases
and controls were small, the strongest
association noted among American
Indians and Alaska Natives was
between a maternal residence in a
census tract with 1 or more National
Priority List hazardous waste sites and
birth defects.

Residential proximity to an industrial
park was assaciated with increased
rates of perinatal mortality among
Bedouins but not among Jews.

Maternal residential proximity (<1 mi) to 1
or more TRI industrial facilities
associated with neural tube defects in
births to White, non-Hispanic mothers
(OR=1.8; 95% Cl=1.1, 2.8)
but not with births to Hispanic
mothers {OR=1.1; 95% Cl=0.8, 1.4)
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Note. Ci= confidence interval; OR = odds ratio; SGA=small for gestational age; TRI = Toxic Release Inventory.
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slightly elevated ORs for leukemia
with birth addresses near applica-
tion of pesticides that were prob-
able or possible carcinogens and
nearby applications of organo-
chlorine or organophosphate pes-
ticides. Risk of acute lymphoblas-
tic leukemia was elevated in
children who lived within 0.5 mile
(lifetime residences) of applica-
tions of organophosphates, chlori-
nated phenols, and triazines and
pesticides classified as insecticides
or fumigants®’; acute lympho-
blastic leukemia risk was associ-
ated with moderate but not high
exposures.

Risk of childhood cancer was
examined in relation to residential
proximity to other sources of con-
taminants, including industries
reporting under the US Toxic Re-
lease Inventory, petrochemical
plants, gas stations, repair garages,
nuclear power plants, and landfill
sites and hazardous waste sites.
Increased risk of childhood leuke-
mia was found with residential
addresses near gas stations,**5%%3
repair garages,” and nuclear
power plants.*®%° Children whose
mothers lived near industries
covered under the Toxic Release
Inventory during pregnancy were
more likely to have brain cancer,
especially if the mother lived
within 1 mile of a facility with
carcinogen emissions.*?

We considered studies that ex-
amined incident cases of child-
hood cancer in relation to actual
measured distances between 1 or
more residences documented be-
fore diagnosis and the environ-
mental hazard of interest to be less
subject to exposure misclassifica-
tion and selection bias. Of the
reviewed studies, 10 met these
criteria #142.60,52,55-67,6162,64 R
idential addresses near cropland,
pesticide application,*®®” and in-
dustries**® and their associated

emissions®? were associated with
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childhood cancer in several of
these studies.

CARDIOVASCULAR,
RESPIRATORY, AND
OTHER DISEASES

We conducted a comprehen-
sive review of the literature to
examine the relation between
residential proximity to a wide
range of environmental hazards
and cardiovascular and respira-
tory disease, PCB toxicity, end-
stage renal disease, diabetes, and
adult cancers such as leukemia
and non-Hodgkin's lymphoma.
Online Supplemental Table 2
(available as a supplement to the
online version of this article at
http://www.ajph.org) summarizes
the 20 research studies reviewed
in this section, including limita-
tions.

The results of 12 studies on
respiratory illness suggested that
residential proximity to both sta-
tionary sources of air pollution
(industries covered under the
Toxic Release Inventory, National
Emission Inventory, hazardous air
pollutants, petroleum refineries,
etc), and, with a few exceptions,
heavily trafficked roads, was sig-
nificantly associated with asthma
hospitalizations.®*"5% An example
is the case-crossover study by
Smargiassi et al,% which exam-
ined the effects of residential
proximity to point-source air pol-
lution on asthma among children.
They collected asthma hospitali-
zation data for children aged 2 to
4 years and calculated the risk of
asthma episodes for residential
postal codes for the east end of
Montreal Island. Exposure was
estimated using the American
Meteorological Society—Environ-
mental Protection Agency Regu-
latory Model, an air dispersion
model, and sulfur dioxide emis-
sions data from 2 petroleum
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refineries and other point sources
measured via 2 fixed air-monitor-
ing sites. The model computed
estimations of daily sulfur dioxide
exposure at the centroid of each
postal code as well as average
hourly predictions and daily peaks.
Smargiassi et al.*® used logistic
regression to evaluate sulfur
dioxide exposure in relation to
asthma hospitalization days versus
control days using a time-stratified
approach. Results revealed that
short-term increases in sulfur di-
oxide were significantly associated
with a higher number of asthma-
related emergency department
visits and hospital admissions in
children residing near refineries.
In addition, several studies
found that exposure to mobile
sources of air pollution through
residential proximity to major
roadways increased the occur-
rence of chronic respiratory
symptoms by exacerbating asthma
or increasing self-reported chronic
respiratory symptoms such as
wheezing, pulmonary function, at-
tacks, and the use of respiratory
medicine.”® "3 Three other stud-
ies did not find a significant re-
lationship between proximity to
roads and asthma hospitalizations
among children,*7® although
English et al.”* reported that the
odds of residing in high traffic-flow
areas were significantly higher
for children experiencing more
than 1 asthma hospitalization per
year than for children having only
1 incident. Three studies on car-
diovascular disease®>”"7® also
suggested a significant association
between residential exposure to
combined sources of air pollution
and stroke mortality. For instance,
Hu et al.”” determined the ob-
served and expected stroke mor-
tality at the census tract-level for
counties in northwest Florida.
Air pollution was characterized
by the presence of Toxic Release

Inventory sites and other stationary
sources of air pollution (i.e., dry
cleaners, sewage treatment plants,
solid waste disposal, and Super-
fund sites), and roads with high
average vehicle traffic counts, Us-
ing location, Hu et al. calculated
air pollution density surfaces for
point sources and traffic and used
hierarchical logistic regression.
The mean age-adjusted stroke rate
in the study areas was more than 8
times the expected rate, and cen-
sus tracts with high levels of air
pollution had significantly ele-
vated risks of stroke mortality.
Maheswaran and Elliott” also
looked at relationship between
stroke mortality and residential
proximity to main roads at the
census enumeration district level
in England and Wales. They
evaluated mobile sources of air
pollution by using road network
data that characterized exposure
as distance categories from the
centroid of each census enumera-
tion district to the nearest main
road. Logistic regression control-
ling for age, gender, socioeco-
nomic deprivation, and urbaniza-
tion determined the associations
between stroke mortality and dis-
tance categories. Census enumer-
ation districts with distances of less
than 200 meters to main roads
had significantly higher stroke
mortality rates than those with
distances of more than 1000 me-
ters. This association held when
stratified by gender, and Mahes-
waran and Elliott determined

a significant dose—response rela-
tionship for distance categories.
Three studies using geographic
information science examined the
impact of residing near hazardous
wastes sites, although the health
outcomes of interest were differ-
ent: cord blood PCB level, end-
stage renal disease, and diabetes.
Kouznetsova et al.”® conducted an
ecological study to determine

American Journal of Public Health | Supplement 1, 2011, Vol 101, No. 81



| TOWARDS ENVIRONMENTAL JUSTICE AND HEALTH EQUITY |

EXHIBIT B

panuuo)

Lz ‘9e T =10 %S6

‘T6'E =H0) (/BN QT < UOHERUBOUDD

QUAZUAQ YNM BIWBYNI] JO XSU ‘(japow

au) Ag pajewnsa se auazuag /3N T0>)

SUOISSIIB D1YeJ) PeO) 0} Pasda JOU alam
SBLOY 9SOUM UAIPIIUD 0) BAERY :SBUIpUI

'S3INS0dxa |euorjednado

Jeyuated wouy Suipunojuod [enpisal oy
lenuajod ‘elep ainsodya Jo Aiend ‘suoneywr

(28T 'S0T=19

%56 -ZL'T = HO) Suegourasea Buiseajal

Aynoey e Jo w TS Suinf pue (8y'g

T =12 %66 99T =H40) Al L

2 J0 W TS BUIN] SIAYI0W 10} PaNIBSGO

sisougelp je £ 6> pade uaipjiyo Suowe
JaUBD Ufelq JO ysu pasealou] : SuIpuly

Suipunojuoa [enpisal Joj [epualed pue
S3SBI PAsodXa JO JAQUNU |[BLLS :SUOREYIW

'S3SBD M3) UO paseq Sy( g ‘ewoydwd

noung pue ‘ewoydwk| uySpoy-uou

‘siowny |j82-WJa8 yIm uoneInosse

awos pamoys puejdosd Jeau aIudpIsal

Yuig  "pauiquod SI30UBD [[B pue asn

pue| [eimynauSe Jo w QQOT S SIUSPISaI
UMIQ B UIIMIAQ UOLID0SSE ON : SBulpulq

Bulpunojuod |enpisas Joy |enuajod

‘sisouelp Jo awy Je 30uaPISa) JO Aunod Jo
asn ‘foe(ej (e2180]099 J0j [ENUAI0G SUOREIWN

'SUBaqA0S pue ‘SJED 'LI0D LM SIIUNCD Ul

Pajou Sysl pajeAsfa yum ‘umold doso jo adf

£q paueA J32ued pooYp|IYd o} SBIBWNSS

¥sU “fyanoe |imynouge o sjand| ysiy Jo

WNIp3W Y} UONIO0SSE UB PaMOYS SISJUBD

Jyisads [BJaASS JO S3JBJ 3IUPIAU] SNUNOD

ul puejdosd jo agejuaiad yyM uoneIDoSSE
OU PIMOYS PauIGIOD SIBIUBD |1y : SBulpuly

[9pow uoISnYIp uelssneg

UM SUDNELUAIU0I BuSZUag

10 UonewWwNSa ‘eale Fuipunouns ul

SIIISUIP Juyer) 'SpeOl payalen

fluBiy woy sisougeip jo awn je

S3ssaIppe POOUPIIYD JO SIIUEISIP
ansodx3 :Ksuap den pue speoy

3SB3[A) JO SSEW (£J0)
pue uonewsoju! AIIX0} PaUIGWOI
1BY) Saseajal 1y Joj walshs Jumuel
aneiedwod B pue ‘papwa alam
SU3FOUIDIEY JayRYM (W ZS 10 TS)
foueudaid Buunp 1 03 Aiwixosd
[BRUSPIS3) ‘SUOISSIWA B Sanl|Ioey [Y)

2)JYIHAD YUIq Lo Pa}sI| 3auapIsal

UuIg woul pjay ydes o} aduejsip pue

(puejdoia) ease pue| ajelodioaul

0} pajeald Xapu| SSej pay

pue ejep afguespenb ojoydoyuo
[BVBIp WOl paynuap! spjad :puerdos)

50012 SN Buipes| g paullwexs os[e

{(uBy) auow Jo %09 pue ‘(wnipaw)

%09 > -%0Z ‘(uasajal) puedos

%0Z> OWI PApINP ‘nynaLiRy jo

SNSU3) SN /66T uo paseq ‘funoa
yoea Joj puejdoso jo afeusaiad :puejdos)

1661-816T
pasougelp sased
BluAna| pooyp|iu)

130UBD UleIg
Kewud Jo sased juapiay|

Kisigay Jaoue sexa) ayy 0}
£ 61> page uaipjiyo Suowe
pauodal 182UBd pooypjiy)

K $1-0 paBe uasp|yd Suowe
pasougelp SI30Ue iyvads
PUB PAUIGWIY SIAJUED ||y

S3SBD JAUBd SN Apmis [e2180(093

30UIN0I4 asaIBN
“pms |013u00-3589

paseq-uoie|ndog eAIB ‘PO0T ‘ueugisor)

sisougelp

12 ¥d 10 ‘(A1) 3i0x MaN
Buipnjoxa) AN ‘TN 14 Jo
SW3PIS3) pue J66T-E66T
Buunp sisoudep yo awn e
£ 01> pade sased pms

[04u00-858) paseq-uonendog 2 SPIEIS Paliun ‘900z "10y)

8661-066T wogq

$S|0JJU0D PUB S3SBD JAOURD

pooyp|iyd sexay Apns
1043u03-3580 paseq-uonejndod SIS paIUN '6O0T ‘Bzz0sE)

HOOWWN

U} Jo sauysidal Jaquiaw

0] payodal pue 100z pue

G661 Usamjaq pasougelp

K $1-0 pade uaipjiyo Ul
oS1EIS PAIUN 8OO ‘ezzoie)

suofewr] pue suipui

uonduasaq ainsodg
pue Jojedipu| [eJuaWUOIIALTY

papnjuy
SaWoANQ yiesH

uonduasaq (euoiday fiuno) pue ‘Iea)
‘uBisaq Apmig ‘Joyiny 38114

193uE) POOYPIIYD PUE SPIEZEH [EJUSWUOIALT [ERUSI04 0} AHUIX0L] [ENUSPISAY JO SAIPMS—Z T1GVL

Brender et al. | Peer Reviewed | Environmental Justice | S41

Supplement 1, 2011, Vol 101, No. S1 | American Journal of Public Health



| TOWARDS ENVIRONMENTAL JUSTICE AND HEALTH EQUITY |

EXHiBIT B

panunua)

ainsodxa ugisse 0} sisougelp jo
awn 18 ssaJppe pasn ‘Buipunajuod [enpisal
|eiuajod ‘3uoz Jayng 3y} apisING pue Jo uy §
UILIIM PBAI| QUM 3SOL) USIMIAQ PUB S[0IUCD
PUB S3SED U3aMJaq Sajes asuodsal (eljualayip
WOy JuIyNSal SeIG UOIIA[SS |eNUBI0G SUONENWI]
(16T = 1989)
B0UIPIYUOD %GE JIMO]) 6T°T =HO Ue yIm
PajeIoosse Sem wy 6 Auwixoid |enuapisal
!S|03U02 UBY} S3UIS 0) JASO PAAI| Sased
YoIym Ul Pajou Sem JJ3ya asuodsal-asop
e ‘pauiquiod Sased elwayna |[e Jod : SBuIpuly
fae|ley |e2150j093 10} [ENUalCd pue
S||4PUB] Ul S|BIIBYI O} LUONBILSSBIISIW
ainsoda o} [BUS)O4 :SUOIRYIWI

‘sliypue| Jo Jayng |W-Z S BNl
0} UOIB[3] Ul PUNO} SEM J3Iued Aue Jo
5590%3 OU ‘siSouse|p Jo Jeak pue Japuald
‘age 1o paysnipe soner ajer yum ssduipuiy
‘ansodxa ugisse 0} pasn
SISOUgeIp Jo aLuIy JB SasSAIppe pue Japuag o
afe Joj pajsnipe J0u SAJWNSI HSIY SUONEYW!]
'suoness seg 03 Muuixoud 1o} (€67
'G9°0=1) %S6) 8+'T pue speol 0}
Awxoid 4oy (ZL'T 'p2°0 =12 %S6)
97T = sisfleue }0yod woy sones
3ouapiou; Ajaaadsal ‘uone)s seg Jo
PEOJ UIRW B JO W 00T S Ul
10} (E%'S '€L°0 = 1D %G6) 66'T pue
(L8'T '06°0=10 %56) T9°T =S40
‘Apms |03u00-95€0 Woy4 : SFuipuld
aInsodxa ugisse 0y sisougelp Jo awpy je
Sassalppe pasn ‘(souapisal jo Ayjedigunw jo
SISEQ AU} UO PAUFISSe SNEIS JIWOUIAOII0S)
JudWaInseaw 0apadwy pue (uonednaoo
|eyuased) SI9PUNOJUOD PAINSBAWUN WOI
Suipunojuoa |enpisal 1o} [BIUBY04 ‘SuORENW]

wy 01>

pue wy G Ajwmoid [enuapisal

Aued Jeajnu 15aieau Ayl Jo fuwiyd

ay} woyy sisougelp Jo awy ayy 18
80uspisal J0 aoueysiq sjueld Jesjany

"SBOIR UDIAY3I 3U} IIM
layng wy-z apisino Suik| sapoa
|e1s04 ‘sanbiuyoay SI9 Buisn says
IUpUB] GIGE puNOIE SAUOZ Jayng

WY-Z PRIINASUD) :SBYS [IYPUE]

peol UlRW B WOl W 00T
30z & 10 uones sed woy w 00T S

SISougelp Jo awi ay) e ssaippe ue se

pauyap ainsodxg :SPeOI pue SUOjIeIS sen

fg> page

uaIpliy Uy pasougelp

9IaM Jey) SI3Jued
J9l}0 pue elwayna]

Jaaued
Keljgoieday pue ‘1oued

ulelq ‘132ue Jappe|q ynpe

‘BIWANNB| }NpE pue pooypliy)

7661 pue
066T Udamiaq pasougelp
S9SED BIWAYNS| POOYPIIL)

fuewuay usgisam Ul salis
weyd jamod 9T Jo AR
ay} ul $anunod Ty jo Apnis

|013u03-95ED paseq-uonejndod wqm:m_.Emw '800Z ‘uosieey

1667-€861
pasougelp $ased Jajued

papnjour Jeus fpnjs |eaido|oa3 o UIINg 18219 ‘2007 ‘dnser

Spue|pI 1Sam ‘sudisap Apms
LOY0I annoadsonal pue
|0J}U02-9SBD paseq-uonejndod

7 WOPAUIY payun
‘6661 ‘uoswen

panupuo)—g 18Vl

American Journal of Public Health | Supplement 1, 2011, Vol 101, No. S1

| Peer Reviewed | Brender et al.

S42 | Environmental Justice



| TOWARDS ENVIRONMENTAL JUSTICE AND HEALTH EQUITY |

EXHIBIT B

panugue)

'3p02 aum AQ Papunojuod Sem
puas Sy} ‘pual) Jeaul| B pasagEns
BILUBNN3| JO YSU pue Aysuap Juyes)

Jo ajnuinb uaamzaq uonefR) Ay}
Jo sy pajsnipeun yanouyy :sBuipuiy
$9SBD JU3pIOU JO
Pealsul SYjeap Jadued pazkjeue
‘19puag 1o age Jo} Juawisnipe ou
‘S3OUBISIP SNOLIEA 1B PA)RIALINUD
100 ¥su Je uoie|ndog :suoneywr)
'S3SSAUPPE yuIq 0} payiLl| Sem
1088 Muuixosd U3 ‘nieap pue yuig
U333 PanoW Oym uaIp|Iyo Suowe
1595S3Uppe y)eap o} uey) Jaguons
a19M S3SSRIPPE YMIg Jo} sannwxoid
piezey sioquey pue ‘skemiojow
‘skemjres ‘spjaiyi(e pue sausnpul
10 KjauieA B 0 3S0JD SIUAPISA)
UM PUNOJ 3JaM SIOWN} PIOS pue
BILIDYNA] JO $3SS30X AMefaY : SBuIpuly
"$8S80 JUaPIaU JO Peajsul Sijeap
130UBD Pasn 'SpIBZey [BIUSWUOIIALS JAYI0 0)
Kuwixoid Jo sIsualdRIRYY J1ydeiFowap Joj
[023u02 10 dnoJ3 [0NUOI [BLIAXS ON SUORENLWI
‘Speol pue ‘skemjiel
‘SaLI3) ‘suonels Aemies
‘suoness snq 0} Awxoid
[enuapisal Joy pajou (yjeap
18 30U Inq yuIg Je Auwixoid
|erjuapIsal 350]2) SaLlaWwAse
uonesFiw JUeayIugIS :,sauIpuly
"Pasn aIam SASed JUIPIIU JO PeaIsul
SYeap 'SpIEZRY [RIUSWUOCIIAUR JAI0 0}
fwixosd Jo sansuslaRIeyd d1ydesdowsp oy
1023u02 J0 dnoJ3 [0ALOD [BLIAXS ON SUOHENW!]

SI0JRJ3UIDUI [e)dSOY pue [edidiunw o) 850

sage|dyuig woyy Aeme suoneiFiw Jo Jagunu
jueayiudis Ausiy S9Ys ||upue| Joj pajou

sauBwwise uoneidiw anews)sks oy :s3uipuiy

"uoReINp 1538U0| JO 3dUAPISAI

ay} Jo} pandwod sem Ausuap

lyes) pajysiam-aoue)sip
pajeifayu| :Qisuap el

SI0QJBY PUB ‘SplaIe

‘skemiojow ‘sauy| Aemiies

‘saLnsnpul Buipnjau ‘spiezey

[enuzjod woy (yyeap pue yuiq)

$3p03 |eysod SsaIppe awoy

§0 S30UBISIP [BIPRY SNV
paje|a:-uonepodsues) pue sausnpu|

'Sassaippe yleap pue yuig

10 saujawWwAse uonesgiw pue

SI3AU PUE ‘S|euBd ‘Speol ‘skemjies

‘sleuiwa) Auay ‘suonels sng ‘suoiels

AeM|IE1 JO UOIRIO| 0} PaYul| S3SSAIPPR

Uleap pue yuiq pauiwex3 saniue
pale|al-uoneuodsues} Jaylo pue speoy

SAYIS [[YPUB| puB SIOJRIAUIIU] BYSEM
|eydsoy pue [edigiunw o) $3sSaIppe
853y} Jo Mwixeld pue sassaippe
U1eap pue yuig Jo saujauwwise
UONEIFI S3YIS ||YPUB] pUB SIOJRIUIIY|

£ 01-0 page

ualp|Iya Fuowe y8ET-8/6T

Buunp pasouelp ejwaxna|
PoOYP|IUD JO SBSED JUBPIdU|

SIB0UBD POOYPIIYD

J9Y)0 pue BlWIyNa| Woy syiea(q

'sadfyqns apsoudelp Of
OJul PaIJISSE|D 3JaM Siown)

‘sdnosg 17
0)Ul PALISSEID B13M SI0WN)

Y2 ‘Auno)
sajeguy so7 ul Apms
|01Ju02-3sBI paseg-uonejndog

osSSIBIS payun
‘Z00Z ‘zIouue]

SI18JURd

JaUl0 pue elwayns| Jo
paip oy £ GT-( page
UIpIIYD 4o (sessaippe
LMIq BlgelieAe pue)
Uleap 1e sassaippe
8t 2T uim Apms

10Y0d aApads0NaY o, UIEWIE 18319 JGGT “Xouy

086T-£G6T ‘9T 958
810J3q J3JURD WOJ) PAIP oYM

UBIPIIYY £995 J0 Apmis UONBIZIN g,UIEIIG 18219 ‘9007 Youy

086T-£S6T ‘9T a5
210J9q IIIUED WO P3IP OYM

UBIp|IYY GBEY J0 Apnis uoneFIN L UIBIUG 18319 ‘000 “ouy

panunuo)—g 318Vl

Brender et al. | Peer Reviewed | Environmental Justice | $43

Supplement 1, 2011, Vol 101, No. S1 | American Journal of Public Health



| TOWARDS ENVIRONMENTAL JUSTICE AND HEALTH EQUITY |

EXHIBIT B

panunue)

(ET°T '08'0 =10 %56 ‘660 = ¥y) pauiquiod
J130UBd pooyp|iyd Jo sadk e pue ajpuadad
4106 < suadousnie ajqeqoid Se paysse
sapransad Jo fisuap agesn uaamaq pajou
UoeI20sse OU H(€T°Z '€0'T = 10 %G6) 87’1
sem agesn a)iBiedosd yM PaIRI0SSE YY Ay
‘efwayna) yum Q"7 papnjaul |3 %G6) ST'T
sem agesn a)idiedosd Y31y yim sdnosd yojg
10} ¥y BY) 'PaUIGUIOD SIBIUED |e 104  SRUIPUIY
mwmh_mcm QU] ul JUNOJJE DUl UaYE}
Jou :G_umq_._uun_ _mu:Emn ‘[BWIUIW SuoneNw]
(0°9Z LT =10 %G6 29 =¥0)
apixop uagoau pue (¢'7T 'S T=1)
%G6 ‘€' = 40) AUAZUaQ 0) aInsodxa
1O S9U03R1RD 1S3USIY Yl pajeidosse
ewoydws| suKSpoH J0 ¥SU Sajewnse
3pOIp UAZ0AIU JO JUAZUAQ 0] AINsodxa 0}
Payul| J0U PaUIGIOD SJAIUBD PAYIIRSs ||
pue ‘SIOWN) SN ‘BILAYNG| 0 SYSIY : SBUIpULY
"UJBAp PUB YUIQ UBBMIAQ SAIUBPISAI
Pagueya oym SISED 10} JUBASJAI 3q JouU few
SSAIpPE 1Eap ‘UONEIYISSE|ISIW aInsodxa
Suonpoxul Aqassyy ‘Ansnpul woyy aauelsIp
[ENpINIpUI Jo peajsul Kjediolunw uo paseq
JLjAW aInsodxe 'sIaaUBD UIRIQ JNBISEIPW
woy Aewud ysinBuisip 0} 3|qe|ieAe lam
BJEP JaYaYM JBA|D 10U 1S3SBD JUapIaUl Jo
peaJSul SYJEap JAIUBI UIRIG P3SN SUOKBYIWIT
(10" > puas 4) uonnjjod Jie |eaIWayd0aduou
pue ‘30UapISal JO [9A3| uONezZIuegIn apuag
‘95e o} Juawnsnipe LM (€2 ‘0T =19 %66
‘59'T = HO) Ja2UED UIBIq oY 3eap Joy
40 s3y31y AJueayudis e pey (Juasepl se
AI[Lia) JSaMO| 3y} YuM) 913} 1sayB1y auy
ul ajdoad ‘sa|iua) OJuI PAPIIP BqELEA
101E21pUI [BDIWAYD011Ad BYY UM - SAuIpUI4
‘¥861-8L6T Suunp
_ummocmm_e 9IoMm SaSEI Seasaym .#gﬂngmﬁ
J0} paulelqo alam Sjunod Jiyes) asnedsq
uoiedyisse|asiw ainsodxa |enualod :suonewn

sappansad

[BNPINPUI } PUB 'S3SSEID [BJIWAYD

‘sdnos3 93010201  Joj Juwi/g) ul

Kysuap asn apionsad pajewnsa ‘dnos

%20|q YB3 10j ‘SISOUBRIP 1@ SAIUIPISA)

ased 0} sdnos3 ¥o0jq SNSuad paudissy
‘eaJe pue| JUadRIPE Ul asn apiIsad

'J00p Juoy s3uljjamp

al} e apixoip udSoIu pue auszuaq

10 SUONEAUaIL0D FRIBAE 0} S|01JU0I

Paydlew ay} Joj 3}ep JejiWIS 10 JIUB)

J0 SiSoufielp 0} yuiq aJ0jaq oW § Wwol

Sossalppe pajull ‘|BPOI asn uonnjiod

193115 [euonesadg Buisn :apioip
uagoniu puB UAZUAQ JO SUDNEIUIIU0D Iy

"yJeap Je aduapisal Je
SUOISSIWA JIB [EdjWayIonad jo
10]B2IpUI SB pasn sem Kisnpul

|eajwaydonad ul pafojdwa
uoiiendod |30} S ANjediaunw

Jo uoipodolq :Ansnpui |eawayICnEg

7661-8861

Buunp £ GT> pode

UaIp|Iy2 Ul pasougelp
J30UBD BAISEAU] JO S3SE)

£ GgT> page uaipiyd ul
pasougelp ewoydwd|
jueudiiew ‘SN

a3y} Jo siown) ‘ejWwayNa]

*suofjealdwod
Kioyesdsal yym saseasip
pue Jadued uey) Jaylo
SASNED ||B WOy} SYyeap
papnjau; sjonuod A gz-0
page ajdoad ui Buwnaoo
Sansnels (el Jo neaing
woJy Syeap Jaoued ulelg

wu

Sa]el aJuaploul J3Jued

pooupIyd ¥66T-886T
Fuisn fpms |e2ig0j003

uIpIyd

|00 pue TEET-896T

SIIURY PAIBPS YIm

pasoudelp £ GT> pade

UBIpJIya ysiueq jo

Apnjs [o1u0o-ase2
paseg-uone|ndod

sanedunw
ueme] 9zz jo Apms
|0}U02-9SED paseq-uonejndogd

SIS pajlun
‘20T ‘spioukay

LSHewuag 100z
‘Uas|aIN-noyaseey

sUBMEL '800Z NN

panufuo)—g 318vl

American Journal of Public Health | Supplement 1, 2011, Vol 101, No. S1

S44 | Environmental Justice | Peer Reviewed | Brender et al.



| TOWARDS ENVIRONMENTAL JUSTICE AND HEALTH EQUITY |

EXHIBIT B

panuNLoY

uIq je aouspisal 0} pajlwi|
ainsodya J0 JuaWuBISSY :SUOHBIWI
o1 '180=1
%G6) ZZ'T =40 Sown)
SNO J0j usnowne ‘fisuap aiyen
UMM puno} aiam SYQ JBIWIS “(EF°T
'G20=1) %56) €0'T =40 ‘siown
SND 104 pue (T0°T ‘490 =13
%G6) 08°0 =Y0 ‘BIWayNg|
10} (Q°T "GL0 =10 %G6) 18°0=40
159m0| yym pasedwod Kiodajen
aunsodxa Kysuap peos 1s3aysiy
10} ‘pAUIGWIOD SI30UED [|B 104 :sFuipulq
"SJuapIsal paBueyD oym
U3IP|IYa 1o} JUBABJAI Bq J0U
WBIW yam ‘ainsodxs
ugisse 0} sISougelp Je aouapisal
pasn ‘si030e} Jupunojuoa
[enuajod uo elep paxoe|
“foe[e} 1821801099 [RNUSI04 SUORENWIT
"PaNIASHO J0U Sem waped
asuodsal-asop e Ing ‘ewoydwé| s,undpoy
pue QISusp ales) USAMIAY LONBIJOSSE
Ue JO 3A)Sa3ENns alem S)nsal ‘KyIsuap peol
10 2j21yan By pw sdnosd %20/ Snsuad
Ul SI3IUBD 3S3Y) U] SADUAIAYIP a1el
JO 30UBPIAD OU JO [BWIUIW ‘SeWOI(F Jo}
(St'T '06°0 =10 %S6) ¥1'T pue ‘enuaynal
10} (L€'T 260 = 1) %S6) ST'T ‘pauiguod
SI3aUB2 Pooyp|yd 1e 40} (0Z'T ‘860 =1
%G6) 80'T am Ayisusp awen jo
a|nusad yIDg au) 1e sonel ajey supuly
ainsodxa ugisse 0}
SISOUBEI 1& 30UaPISal JO asn
3NSN|2%a pue ‘Buipunojucd
|enpisas 1oy |eiyusod ‘foeyey
182180]093 JO} [B1URJ04 ‘SUONEYIWI]

"30UPISAL JO SNIpeL
U-006 U1 Ausuap auen pue peol
0} payui| 1anap je ssaippe
[BIUAPISA) [BUIAICW [0AJLOI

pue ase7) :Asuap Jujes) pue speoy

“UPRING-E'T
PUE ‘3UazUaq ‘OTNd ‘apixolp uagosu
‘BPIXOUOLL UOGIED JO SHUBWAINSEAL
JUSIQWE YIM PIIRJAL0D BIBM SIUIBW €
8say) ‘Qisuap e pue ‘peos ‘YA
10} padofanap SaAJBWNSD HiOMIaU
PeoJ & Y1IM S3SSUppe YJjew 0} §i9
pasn pue SiSOUgeIp e SaupISal
asea 0} sdnoJg ¥20jq Snsuad

pougissy :Aysusp e} pue Speoy

fg> page

UBIPIIYY Ul pasougelp

siown) SN pue

‘SEIWIBYNG| ‘PaUIGUIOd
130UBY pooypiIY)

AG1> page

ua1p|Iyd 1 pasougelp

(180ue UleIg) SEWOIE

'BIWIAYNI| pAUIQWOI
SI3IUEd POOYPIIYD (1Y

apImaless v
fpnis |onu0d-asED «SAIEIS pajun
paseg-uone|ndog ‘Y00z ‘spioufay
Y0 Ul sajel

30UspIdUI J3JUE

pooupIiuY ¥66T-886T
Buisn Apms |e2i30(003

cSAIBIS pajun
‘Z00Z ‘sploufay

panupuo)—g 119Vl

Brender et al. | Peer Reviewed | Environmental Justice | S45

Supplement 1, 2011, Vol 101, No. S1 | American Journal of Public Health



| TOWARDS ENVIRONMENTAL JUSTICE AND HEALTH EQUITY |

EXHIBIT B

panuguo)

(16T =10 %56
papis-8u0 Jano| ‘§T°Z = 40)
RIWSYN3| PUB BUOZ WY-G JAuul
au} ul BuIN| US3MIQ UOHRIJOSSE
aU3 Joj 1dadxa 153pow S103Y3 : SBuIpUIY
pasn sisougelp
18 9JUaPISal ‘SI0JIB} Bulpunojued
|enuajod UO UORBULIOJUI [EWIUI SUORENWI]
‘(66°T = 011eJ pajoadxa 0} paniasqo)
pajoadxs uey) panAsqo Sased alow
fqewaidde pey ays 1 Auo seys Jeajonu
puno.e pajou ewoydwd| s unSpoy-uou
pue elwayna| pooypjiyd Jo aduapiaul
pasesiaul |esauad Jo sauspiAl ON SBuIpUlY
‘PAIIPISUOD JOU SUOIYIPLOD
QNeWI[9 'S|0NU0I puR $3sEI
pasodia Jo SIaquinu [[BWS SuoReywr
‘Sainsodxa Yy Lyym Jualsisuod
10U YSU PaleAdd ‘syueging
PUE S3PIJNIBSUI SB PANISSe[
Sapnsad M pue ssuizel}
pue ‘sjousyd pajeulojyd
‘sajeydsoydouegio jo suonedidde
apionsad 03 ainsodxa a)elapow
AWIBY| Yum elwsyna| ansejqoyduwA|
2In2e J0 ysl pasealou| ;,SEuIpUId
UONeAYSSRIOSIW AInsodxa
[enuajod ‘ssaippe yuiq 0}
pajoulsal JUSWSSAsSe AINsodxs
‘sease asn-ygiy o) pasodxa
UBIPIIYD Jo siaquinu |[ews suoneywr
'sajeydsoydouegio Jo sauuojydouesio
JO 35N Yym pue suagourued
a|gissod pue 3jgeqoid asam Jey)
Saplansad Yim pajeraosse elwayng|
1o} sy pajeaspd Appw ysnoye
pajou swianed ysy Jea|a o :sfuipuiy

'S3U0Z J3IN0 SNSIAA $AU0Z
WY-QT PUB -G Jo Sashjeue
|eauogaled Mwixeid Jo ainsealw
Se pasn (wy ul 3duelsp)/1

10 ouRW Swued samod Jeajany

'Pasn spoulaw [eansnels
eaJe-||ews Ajajesedas
DPauILEeX3 3)Is Jeajanu yoea
‘wy 67’5 ploauad uoieindod e
YHM PaJonIISu0d auoz Apnis

‘3Yis Jeajanu yoea Jod :Sayis Jeajany

‘5351 Jo s)sad jadiey pue ‘safuadoid
[e21W3Y202ISAYd ‘S10aYa |B2(B0j0IMN0}
fq pazuodalea sapionsad w g0
B3JE pUB| U0 pasn sapiansad
0] Payul| S33UapIsal 3jl|-J0-1eak-1s]
PUE 3wIjay| 013U0 pue ase)

:Baje pue| Juadefpe ul asn apiansad

*30UapIsal Jo
W g0 (Jw/q)) ease pug|
U0 pasn sapiansad 03 payul|
yuIq Je sassaippe |eRUIpISal
[BUJJEW [OAUOD pUB 35E)

:eale pue| Juadelpe uj asn apionsad

£002-086T Suunp
£ g page uaipjya
Ul pasougelp siowny
SNJ ‘swuoy aoads
Buipnjour ewayna]

K G1> page

uaip[iya u1 ewoydwd|

S,UIYSpOH-uou pue
BIWAYNS| JO SASED Juapiou]

C00Z-566T

£ 61> pafe uaipjya

Ul pasougelp elwayna| ansejgoydwi] aynae
PoOYP|IYd JO S3SED JUIPIDU|

£ 6> pade uasppyd

u pasougelp siown}

SND pUE ‘Seiwayna|
‘PauIqWoa J30UBI PoOYP(IYY

sjueyd Jamod Jeajnu
Jofew 97 ||e punoe
Apms |01u02-358I

paseq-uone|ndog <UBWIY ‘00T dS

£66T-896T1
'sayis Jeajonu
Jeau suonejndod

J0 fpms [eaigojon3 ggPUBN0IS ‘9661 'deug

¥) Wayyou
Ul SanuUNod pajds|as
Apms |01u02-358D

paseq-uone|ndog 1cSOVEIS payun ‘600T ‘Iny

APIMAEIS )
fpnis j0Au0d-ased
paseq-uoneindog

cSBIS payun
‘500 ‘sploukay

panuuo)—g 318vL

American Journal of Public Health | Supplement 1, 2011, Vol 101, No. S1

5§46 | Environmental Justice | Peer Reviewed | Brender et al.



| TOWARDS ENVIRONMENTAL JUSTICE AND HEALTH EQUITY |

EXHIBIT B

panupue)

S3I|ILU.) 3SeD uey)
SAWOIUI PloyYasNoY JauglY Suiey saljiwey
[04U02 L3I ‘SBIQ UONIIIS [ENUI0G ISUOREHIN
‘isusp duyesy awnay| sfelsme
104 (20°C 'SL°0 =12 %G6) ¥T'T = Y0 pue
‘UHIg e 39uapisal 1o} (81T ‘0L°0 =12
%G6) TT°T=HO ‘sisouselp je aouapisa)
1o} (juasagal se Aysuap auen () auaciad
WGL < Aysuap owen [eRuapisal
yum elwaxna| anfooydwé| aynae Joy
(18'T '92°0 =10 %S6) LT'T =40 :sBupuiy
Sajym ueyj ajediopied
Jou 0} h_B___ 3J0W SUBILIBWY UBdLLY Ulim
'SBIQ UONI3IIS |eNUI0d pue S|0AU0d pue
$35eI Pasodxa JO SAqUWNU ||BWS :suoneywn
'30uapisal |ewsjed
10} P3jou UONBIJOSSE OU YuIq AJojaq
A 7 Buunp aus 1517 sanuouy [euoney jo
IW TS 80U3PIS3I B YIM (86°0 ‘9T0=1)
%G6) 6£°0 = Y0 “fouevgaid Buunp ays
1877 Sanuolq [BUONEN JO IW T 5 30UIpISA)
|EURJBW B UM JoWN) S SWIM J0}
(66°0 'TT°0 =12 %G6) GE'0 - YO :sduipuly
'S3)eWnsa YU Pajeyul pue selq |jesal
Paonponul arey pINod ydium ‘podal-jjes
£q pauieyadse spiezey 0} QIWIX0 Suonewr]

(EVE LT =1) %56

‘"1 =¥0) elwayna| ankoydwijuou synae

Joj Ja3uons sem (€01 'GT=1D

%G6 ‘0% =40) BIWaYN3| PoOYPIIYD JO

%SU pue pooupiyd Suunp agesed

Jiedas Jo uoness sef e 0} Awixosd
[BIUSPISA! UIINIDY UONLIDOSSY : SFUIpUI4

‘ainsodxa udisse 0y sisouselp

1B 30UBPIS3I Pasn ‘SIBPUN0JU0I

painseawun |enuajod ‘10}

PaJUN0JJE J0U 3INSodxa UOHRIPe!
[enualod J0 $30IN0S J3YYQ SUOnENWI

‘agesone
awsy| pue ‘yuig ‘sisoudelp je
SS3IPPE 4IP3 Jo} paulLalap
J3yng snipes-y-00S >

Kisuap ouyel) :Ausuap auygel)

"MaINYUI |ejuased E paullRlep
Aioysiy [enuapisa) ‘ypig spIY 8y}
ai04eq pouad £-g ay) BuLnp 3ys 3s1]
SaNuoLg [euolieN e 0} Awixosd
8S0j2 Ul Sassalppe [ewsajed

PUB [BLIA)RY SOYS 3)SEM SNOpIEZRH

‘uonedn20 [ejualed Jnoge UONBLLICHUI
PauleIqo os|e MaAIABI uosiad-ul Aq
pauleyqo uoneuuoul Ajwixosd (sjoijuoa)
MaInB)ul 10 (s3sed) SISOUSeIp Jo 31ep 0]
uondauod Jo ajep wouy (uonels
sef ‘ageied liedal Jed ‘skempeos 0}
fywixosd |epuapisal) suogieaoiphy
0} aunsodxa Jo AI0)SIH :suonels

sed pue ‘sofeied Jiedal ‘skempeoy

Z00Z-G66T Suunp
£ 61> pade uaip|iyo ul
pasougeip elwayna]

G66T-2661 Buunp £ 6
aie yanoayy uaipjya i
pasougelp Jown) S,SWiIM

£1-0 page
UAIP[Iyd Ul BILAYNA| 3INdY

S9[UN0Y
¥ Laypou uf
Kpnjs jou00-ased
paseg-uonejndog

LSS panun
800Z ‘Ua143g Lo

Vd Pue *IN ‘IN ‘TN
W ¥ Jo sjuapisal Jo
fpn3s jonu0d-ased SIS pajun
paseq-uoiendog ‘9007 ‘tesy

6661-G66T BuLinp
$ased pasouselp
Kimau Jo (s1ayuad )
fpms jonuoa-ased

‘paseq-jeydsoy ‘yuaninpy os®UBH 007 'UBHRIS

panupuoy—g 318v1L

Brender et al. | Peer Reviewed | Environmental Justice | $47

Supplement 1, 2011, Vol 101, No. S1 | American Journal of Public Health



TOWARDS ENVIRONMENTAL JUSTICE AND HEALTH EQUITY 1

EXHIBIT B

whether exposure to persistent
organic pollutants (POPs) found
near hazardous waste sites was
associated with diabetes risk in
New York. They used state hospi-
talization data to calculate diabetes
hospitalization rates in patients aged
25 to 74 years by zip code, con-
trolling for age, gender, race, in-
come, and urban or rural popula-
tion density. Hazardous waste sites
were grouped into exposure cate-
gories by zip code: POP sites (di-
oxins and furans, PCBs, persistent
pesticides), non-POP sites (volatile
organics and metals, etc), and clean
sites. They found significantly
higher diabetes hospitalization rates
in POP zip codes versus both clean
and non-POP sites. With stratifica-
tion, the rate ratios were highest for
Blacks and older age groups.
Some evidence has linked resi-
dential proximity to hazardous
waste sites and adverse health
impacts,"®® but the dearth of
literature makes cross-study com-
parisons difficult. Although expo-
sure to hazardous waste sites may

cases of leukemia; exposure classification
on 2008 data, which might have introduced

exposure misclassification; potential for

residual confounding.
Findings®; No overall association noted with

C1=0.89, 1.65); positive association seen
between residential petrochemical
log-transformed exposure score: OR = 1.54;
between case and control participants.

95% Cl=1.14, 2.09).
Limitations: Potential for selection bias

restricted to municipality of residence at
death; gas station density metric based
aged 0-19 y who had a higher exposure

opportunity score (OR=1.21; 95%
exposure and leukemia among people

aged 20-29 y (1 unit increase in
because of differential participation

highest gas station density; a significant
acute lymphocytic leukemia in the group

trend was noted between increasing gas
station density and risk of death

from childhood leukemia.
Limitations: Used deaths instead of incident

2.82) for leukemia (death) associated
with living in municipalities with the

Findings™: AOR = 1.91 (95% Cl = 1.29,

on residences <2 years before birth,

that took into account residential

mobility, length of stay in each

residence, distance to petrochemical plants,
monthly prevailing wind

direction, and multiple petrochemical

pollution sources.

municipalities in which the residents

lived at the time of death
opportunity score assigned, based

Gas stations: Gas station density in
Petrochemical plants: Exposure

Note. AOR = adjusted odds ratio; Cl=confidence interval; CNS = central nervous system; GIS = geographic information system; NAACCR = North American Association of Central Cancer Registries; OR = odds ratio; PM10 = particulate
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pesticide- and fertilizer-producing
Pan Britannica Industries Plant.
Although they found significant
differences between observed and
expected rates of cancer incidence
and mortality for distances from
0 to 1 kilometers and O to 7.5
kilometers around the plant, evi-
dence of a dose-response rela-
tionship was mixed, and the rate
ratios were within the range for the
region, although the observed in-
cidence of melanoma and cancers
of the lung, pancreas, and stomach
was significantly higher than ex-
pected values. Another study®*
found significant associations be-
tween other industrial plants and
some cancers; for instance, non-
Hodgkin's lymphoma was signifi-
cantly associated with proximity
to a copper smelter and sulfite
pulp mill.

Similar to the hazardous waste
site studies, studies assessing can-
cer risk from exposure to various
environmental hazards suffered
from comparability problems.
Residential proximity to certain
industrial plants appears to be
linked to cancer risk, although the
significance of the results depends
on the specific type of plant, pop-
ulation subgroup, and cancer
types.

We would expect studies that
measured the distance between
the environmental hazard of in-
terest and individual residential
addresses to have fewer exposure
misclassifications and therefore
stronger designs. Of the 20 studies
we considered, 11 met that cri-
terion.ﬁf’—ﬂ&?{),71474‘80—82,64 In9
of these 11 studies, residential
proximity to roads®®7%7% to
cokeworks, copper smelters, refin-
eries, nuclear power plants, or other
stationary point sources of air pollu-
ﬁ0n65,67,68.82.84; or to hazardous
waste sites® were associated with
asthma, respiratory illnesses, heart
disease, non-Hodgkin's lymphoma,

TOWARDS ENVIRONMENTAL JUSTICE AND HEALTH EQUITY
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end-stage renal disease, or adult
leukemia

LIMITATIONS OF
EVIDENCE

Without exception, the studies
included in this review had 1 or
more limitations that should be
considered in the interpretation of
results and implications for envi-
ronmental and public health. Sev-
eral studies used an ecological
approach in which the investiga-
tors compared rates of adverse
health outcomes with census-de-
fined or administrative boundaries
(e.g., zip code) as a proxy for
residential location when individ-
ual addresses were unknown. This
approach, in which exposure is
assigned on the basis of whether
a specific environmental hazard is
present within a particular unit of
aggregation® (called a container
approach or spatial coincidence
analysis), implies that all residents
within a particular boundary are
equally affected by the hazard of
interest without accurate assess-
ment of individual exposure.®® For
example, a case participant may
live next to a particular hazard of
interest, but if the hazard is located
outside the researcher’s unit of
analysis (e.g, zip code), then that
case participant would not be de-
fined as exposed. Such a design
can lead to an ecological bias in
which associations at an aggregate
level do not represent exposures at
the individual level among people
with and without adverse health
outcomes.®% In general, the larger
the unit of spatial aggregation is,
the more likely it is that bias will
be introduced as a result of het-
erogeneity across and within these
units,®® and ecological fallacy may
result.

Distance-based methods greatly
improve on this approach by
measuring the actual distance

Supplement 1, 2011, Vol 101, No. S1 | American Journal of Public Health

between residential addresses and
environmental hazards. However,
residential exposure to site con-
taminants, industrial emissions,
traffic emissions, and pesticide
applications will also vary by the
climatic and topographic charac-
teristics of the geographic area.
The distance-based studies we
reviewed rarely considered these
conditions; the exceptions were
those by Crosignani et al,*?
Goldberg et al,?* Maantay et al %8
Raaschou-Nielsen et al.,52 Vinceti
et al,*®*7 Wilhem and Ritz,”® and
Yu et al.** Residential proximity to
environmental hazards can only
serve as a crude proxy for expo-
sure and does not accurately rep-
resent individual exposure to am-
bient conditions or body or target
organ dose. However, pollution
plume modeling, a method that
combines data on chemical emis-
sions and local meteorological con-
ditions to model the environmental
fate and dispersion of pollut-
ants, can more accurately pre-
dict exposures in the ambient
environment.

With respect to residential
proximity and adverse pregnancy
outcomes, many studies used ma-
ternal address at delivery to assign
exposure rather than address
around conception and during the
first trimester. Although address
at delivery might be relevant for
some adverse pregnancy out-
comes, it can be problematic for
assigning exposure in studies of
chromosomal and nonchromo-
somal congenital malformations,
for which the time around
conception and earlier or in the
first trimester of pregnancy are,
respectively, the most relevant.
The estimated percentage of
women who change addresses be-
tween the time of conception and
delivery has ranged between 12%
and 33% depending on the ma-
ternal population examined.5%-!

Childhood cancer studies fre-
quently based exposure assign-
ment on 1 address such as address
at birth, diagnosis, or death, which
potentially introduced exposure
misclassification by not accounting
for residential mobility. In a Cali-
fornia study of childhood leuke-
mia,*? 65.8% of the study chil-
dren moved between birth and
date of diagnosis, with more than
one third of those who moved
living in at least 1 residence out-
side of the county of birth.

Residual confounding can also
be an issue; information regarding
factors that are related to both
exposure and outcome are mea-
sured imprecisely or are not
available. Residential addresses of
mothers, children, and adults are
not randomly distributed; rather,
they depend on several factors
such as socioeconomic status, pa-
rental occupation, and race or
ethnicity. These same factors may
also increase or decrease the like-
lihood of living near potential en-
vironmental hazards. For instance,
race and ethnicity,”>°° maternal
education,®® and maternal occu-
pation®® have been associated with
maternal residential proximity to
sources of pollution. These factors
are also risk factors for several
adverse pregnancy outcomes.

CONCLUSIONS AND
RECOMMENDATIONS

Research using geographic in-
formation science and other geo-
spatial techniques to explore the
public health burdens of residential
proximity to environmental haz-
ards is in its infancy. We investi-
gated the associations between
only a few environmental expo-
sures and health outcomes, and
our review is not by any means
meant to be considered exhaus-
tive. In addition, differences in
study design and methodology
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may result in a lack of consistency
across studies. Although their re-
sults are mixed, many studies
found significant relationships be-
tween residential proximity to en-
vironmental hazards and adverse
health outcomes, such as adverse
pregnancy outcomes (including
increased risks for central nervous
system defects, congenital heart
defects, oral clefts, renal dysplasia,
limb malformations, chromosomal
anomalies, preterm births, low
birth weight, small-for-gestational-
age births, fetal deaths, and infant
deaths), childhood cancers (in-
cluding leukemia, brain cancer,
germ-cell tumors, non-Hodgkin's
lymphoma, and Burkitt lym-
phoma), asthma hospitalizations
and chronic respiratory symp-
toms, stroke mortality, PCB toxic-
ity, end-stage renal disease, and
diabetes. Although populations
living close to environmental haz-
ards appear more likely to have
adverse health outcomes, proxim-
ity does not necessarily equate to
individual-level exposure. Few
studies have examined whether
such exposures are more or less
likely to increase risk of adverse
health outcomes among minority
and lower-income populations.
This dearth of studies is possibly
the result of a limitation of the
available health data, which often
do not accurately or completely
report race and ethnicity for the
health outcome cases.

Given these conclusions, which
are based on previous evidence of
disparities by race and income in
relation to proximity to environ-
mental hazards,>" % the adverse
health outcomes for populations in
close proximity to environmental
hazards, and acknowledgment of
the health disparities experienced
in general by communities of color
and lower-income communities,
we suggest that government
agencies consider these findings in

TOWARDS ENVIRONMENTAL JUSTICE AND HEALTH EQUITY
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siting of environmentally burden-
some facilities and land uses, in
regulatory and enforcement ef-
forts concerning pollution, and in
the active promotion of environ-
mental health justice and envi-
ronmental health protection.

The evidence at this time is
sufficient to justify the application
of the precautionary principle to
protect people from the deleteri-
ous effects of living near environ-
mental hazards. Even in the ab-
sence of complete scientific proof,
enough evidence of potential
harm being done exists to justify
taking steps to rectify the problem
and to protect the public from
potentially harmful exposures
when all available evidence points
to plausible risk. Although eco-
nomic and political forces will
likely require stringent proof that
specific recommendations (e.g.,
establishment of protective buffer
zones around noxious land uses)
will be effective, some practical
applications should be obvious.
For example, prohibiting the siting
of schools near highways and be-
ing cognizant of pesticide drift
when planning residential locations
or other sensitive land uses, fall into
the category of commonsense
guidelines and constitute ap-
proaches that would be difficult to

argue against.
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Planning and Zoning Committee meeting 11/9/2021
RE: 25 Talbot Lane
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Steve Grech

Primary residence

155 Judy Lane

South Windsor CT 06074
Single dad 2 kids

Profession:

EAS 23 of The Executive Branch of the United States Government.

Since as early as 1986 | have been deemed an expert in Logistics/Freight, by several Federal Agencies & Law
Enforcement agencies

In 2004 deemed an expert in additional disciplines by The United States Court system, The US Attorneys
Office, The United States Postal Inspection Service & additional Federal Law Enforcement agencies.

Tonight,
| am here as a tax paying resident and a father. | have been following most of the statements being made by
residents, interveners, and the developers’ teams.

| have noted several inaccuracies in some of the testimony and would like to bring forth irreputable data, to
prove otherwise.

The 1%t item:
| would like to address is the short term and long-term health risks that this facility would bring to the

community that each of you is in service of.
For the record, here are 3 copies of a published findings by the National Institute of Health/Dept. of Health &

Human Services.

Residential Proximity to Environmental Hazards and Adverse
Health Outcomes

For the sake of time, | am not going to go through this extensive report but will supply copies to the committee

Abstract

How living near environmental hazards contributes to poorer health and disproportionate health outcomes is an
ongoing concern. We conducted a substantive review and critique of the literature regarding residential
proximity to environmental hazards and adverse pregnancy outcomes, childhood cancer, cardiovascular and
respiratory illnesses, end-stage renal disease, and diabetes.

Several studies have found that living near hazardous wastes sites, industrial sites, cropland with pesticide
applications, highly trafficked roads, nuclear power plants, and gas stations or repair shops is related to an
increased risk of adverse health outcomes.

Government agencies should consider these findings in establishing rules and permitting and enforcement
procedures to reduce pollution from environmentally burdensome facilities and land uses.

https://www.ncbi.nim.nih.gov/pmc/articles/PMC3222489/



The 2 Item EXHIBIT B
Disclosure of the property inhabitant in discussion.

The developer and team have stated that they cannot divulge who the end user of the real estate would be.
One would think this is deliberately interfering with the committee’s ability to do, due diligence for many
different areas: Safety, Environmental impact, Roads, etc...

With a project of this size, it is highly unlikely that a developer will procure, all the services, that they have at
this point, based on pure speculation, that they will be able to get a tenant after the build out.

It is part of the responsibility of the Planning and Zoning committee, which represent the taxpayers, to make
sure that all aspects of this project are within all boundaries for which they will be ruling on. It would be
unheard of for them to make a decision based on not knowing who or what type of business will be located
there.

If competitiveness is a concern, of the soon to be tenant, a simple Non-Disclosure agreement can be executed
between both party's legal representation.

| am not sure how this application can even be legally reviewed without knowing who the end user will be.

The 3" item:

Wildlife specialist from the developer. 10/26/2021 Planning Zoning Meeting minutes

Emily Perko, Consultant and Certified Soil Scientist with GEI, reviewed the Wildlife and Habitat Assessment.
Ms. Perko reviewed her assessment along the proposed water courses, where she looked for signs of natural
drainage features and commented that none were observed. Ms. Perko commented that given TOWN OF
SOUTH WINDSOR PLANNING & ZONING COMMISSION DRAFT MINUTES -3- OCTOBER 26, 2021 the
current condition of the site, turtles and frogs could not currently habitat this site. Ms. Peko reviewed her
assessment of the site and summarized that the proposed water basin has potential to serve as an aquatic
habitat for these species. Ms. Perko commented on the concerns of a pathway for other wildlife, stating the
addition of the landscape berm, 50 ft. vegetative buffer, the 50 ft. planted buffer adjacent to Cody Circle and
the neighboring open space, would all provide an adequate pathway for local and migratory wildlife. Ms. Perko
commented on various site visits made to the property for review of endangered species and rare plants. Ms.
Perko briefly reviewed Jim McManus’ soil delineation and the third party soil report.

What Ms. Perko conveniently does not discuss is the current wildlife that inhabits that parcel of land.

Within in the past 30 days:

Coyote

Deer

Red Tail Hawks

Turkey

Turkey Vultures and Black Vultures
Bald Eagle

Owls

Brown bats

Garter snakes

Black racer snakes

Bobcat

Fisher cats

Numerous migratory bird species

2018:
Female black bear with cubs
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In all actuality Ms. Perko’s total on the job experience is approximately 2-3 years. Which can hardly be
qualified as an expert in the subject matter.

4" Item:

There is literally, 0 benefit to the community. In all actuality, the project will cause more harm to the
environment, financial strain on existing road maintenance budgets, health of the immediate residents in the
area, devaluation of residential homes in the area, O revenue for 7-10 years and liability for the town.
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November 8, 2021

EXHIBIT C

TO: South Windsor Planning and Zoning Commission

FROM: Brian Wylie
954 Main St.

South Windsor, CT 06074

RE: Storm Water Drainage in Newberry Brook due to PZC Application 21-36P

Dear Commission Members:

I am writing to express my concern with the Stormwater Management Report (the Report) for the

proposed project at 25 Talbot Lane, initially submitted on July 2, 2021, and revised on October 15, 2021.
Specifically, while the report focuses on maintaining the peak flow of storm water to each of the four
discharge locations, it pays little attention to the quantity of storm water which would be redirected to

Newberry Brook if the proposed project is completed.

Report Summary

A review of the Report reveals the following significant changes in the flow of storm water:

1. The amount of land on the parcel discharging into Newberry Brook would nearly double, from

14.3 acres to 27.4 acres.

2. Due to the amount of hard surface, the runoff per acre also would significantly increase. In the
case of a 3.15 inch rain event (a 2 year event), water runoff per acre increases from 0.04 acre
feet/acre to 0.15 af/acre. This represents a 343% increase in runoff per acre.

3. Taken together, the runoff into Newberry Brook from a 3.15 inch rain event is projected to

increase by 656%, from 0.64 af to 4.21 af.

The following table shows the increase in runoff which would go into Newberry Brook for various rain

events:
Event Total Rainfall Current Runoff Projected Runoff Change
2 yr storm 3.15in 0.64 af 4.21 af +3.57 af
25 yr storm 6.13in 2.82 af 10.22 af +7.40 af
100 yr storm 7.9in 4.43 af 13.98 af +9.55 af

In addition to increasing the amount of runoff, the Report reveals that there would be high levels of

runoff for a much longer time under the proposal. For the 3.15 inch (2 year) case, the current

stormwater flow drops off quickly, returning to less than half of peak within 2 hours, and to less than
10% of peak after 12 hours (see Figure 1). By comparison, after the project, flow would take nearly 24

hours to drop to half of the peak flow, and more than 48 hours to get to 10% of peak flow (see Figure 2).
In fact, the proposed flow would not have returned to normal at the end of the hydrograph in the
report, which represents 2.5 days of projected flow.




EXHIBIT C
Impact to Newberry Brook
The report does not address any downstream effects for Newberry Brook as a result of the increase in
storm discharge from the proposed project. However, the capacity of Newberry Brook is already a
source of concern without these proposed changes.

On 8/19/2021, a strong storm dropped over 4 inches of rain on South Windsor in the early morning. The
storm water discharge ran over Newberry Road and backed up behind the culvert under Main Street.
The resulting backup was over four feet deep, and nearly reached the foundation of the residence at
954 Main St. It also nearly rose to the level of Main St. itself. Figures 3 through 6 show the impact of that
storm where Newberry Brook crosses Newberry Road and Main St.

On 8/23/2021, the remnants of Tropical Storm Henri dropped over 3 inches of rain on South Windsor. In
this instance, the water again backed up behind the Main Street culvert, but flooding was less extensive
than on 8/19.

The culvert under Main St. is significantly under water even at low water conditions. Figures 7 and 8
show views of the culvert on 11/8/2021, after several days without rain. The pipes are barely visible on
the upstream side, and are completely submerged on the downstream side.

All of the Newberry basin to the east of Main St. drains through this culvert. The following is an estimate
of the increase in discharge under Main St. which would result from this proposed project.

* Using maps from South Windsor Stormwater Reports (see figures 9 and 10), the area of the
basin East of Main St. is estimated to be approximately 700 acres.

¢ 20% of total rainfall is estimated to become stormwater for the 3.15 inch (2 year) case, yielding
a total runoff of 36 af in Newberry Brook east of Main St.

¢ The project would add an additional 3.6 af to the runoff, for a total of 42.6 af. This is an increase
of 10% into a culvert which is already straining to drain all of the required flow.

Conclusions/Summary
The Stormwater Management Report for this project states:

The proposed stormwater management system as discussed herein and shown on the referenced
plans is appropriate for the proposed development on the subject site and should not pose any
detrimental impacts to the environment. (Report, page 4)

However, this statement appears to only be focused on the peak flow amounts, and does not address
the significantly increased total flow to Newberry Brook. The increased total flow may in fact
detrimentally affect the environment, and so calls the report’s conclusions into question.

The Report does not address the impact of multiple storms within a few days of each other, as
happened in August 2021, when South Windsor received over 4 inches of rain on 8/19, and over 3
inches on 8/23. According to the Report, the project might still be draining from the first storm when the
second one hit. This may affect the peak flow for the second or subsequent storms, and is a shortfall
which should be addressed.

The Report also does not address the downstream effects of increasing the discharge into Newberry
Brook for property owners along this stream, nor the effects on the culvert under Main St. These effects

I
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could be significant, as demonstrated by the storms in August 2021, and by an estimate of total drainage
for the Newberry Brook basin. Additional work is required to assess the effect on properties abutting
Newberry Brook, as well as whether the culvert under Main St. can accommodate the increased runoff
from this project.

For all these reasons, | respectfully request that the Planning and Zoning Commission re-evaluate this
project, and disapprove it if these impacts cannot be effectively mitigated.

Sincerely,

Brian Wylie
wyliescout@gmail.com

Attachments:

Figures 1-10

References:

Stormwater Management Report for 25 Talbot Lane, https://www.southwindsor-
ct.gov/sites/g/files/vyhlif3831/f/uploads/25 talbot lane stamped stormwater management report t
hu oct 21 2021 11-30-47.pdf

Connecticut Stormwater Quality Manual, https://portal.ct.gov/-
/media/DEEP/water regulating and discharges/stormwater/manual/StormwaterManualCompletepdf.

pdf

South Windsor Stormwater Management Plan Annual Report, 2015-2016, https://www.southwindsor-
ct.gov/sites/g/files/vyhlif3831/f/uploads/swmp 2015-2016 annual report - south windsor O.pdf

South Windsor Stormwater Management Plan Annual Report, 2020, https://www.southwindsor-
ct.gov/sites/g/files/vyhlif3831/f/uploads/town of south windsor 2020 annual report.pdf
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Existing Condition

1976.U Hydrocad Type Il 24-hr 2-yr Rainfall=3.15"
Prepared by Design Professionals, Inc. Printed 6/30/2021
HydroCAD® 10.00-25 s/n 09320 @ 2019 HydroCAD Soltware Solutions LLC Page 8

Subcatchment E1: Existing E1 (DP1)
Hydrograph

Type Il 24-hr

2-yr Rainfall=3.15"
Runoff Area=14.370 ac
Runoff Volume=0.642 af
Runoff Depth=0.54"
Flow Length=1,260"
Tc=72.1 min

CN=64

Fiow {c1s}

12 14 16 18 20 22 24 26 23
Time (hours)

Figure 1: from Report, Appendix A

Proposed Conditions

1976.U Hydrocad Type lit 24-hr 2-yr Rainfall=3.15"
Prepared by Design Professionals. Inc. Printed 10/15/2021
HydroCAO® 10.00-25 51109320 @ 2019 HydroCAD Soflware Solutons LLC Page 26

Summary for Link DP1: DP1
Inflow Area - 27.383 ac. 65.04% Impervious, Inflow Depth = 1.85" for 2-yr event
Inflow = 231 cts @ 1257 hws. Volume= 4.212 at
Primary = 231 cls @ 12.57 his. Volume= 4212 al, Atten= 0%, Lag- 0.0 min

Primary outfiow = Inflow. Time Span~ 0.00-60.00 hrs. dit= 0.01 hrs

Link DP1: DP1
Hydrograph

B | Inflow Area=27.383 ac

Flow (s

€ 2 4 & 3 10 12 14 16 38 20 22 24 25 25 30 32 M 36 38 40 52 44 45 48 50 52 54 56 3B &0
Time (hours)

Figure 2: from Report, Appendix B
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Figure 4: View from 954 Main 5t looking east, 8/19/2021 approx. 10 am




EXHIBIT ¢

after water had

12:00 noon,

8/19/2021 approx

St looking southwest,
receded.

n

from 954 Ma

iew

v

Figure 5




EXHIBIT C

Figure 6: Newberry Rd looking east, 8/19/2021 approx. 9 am




Figure 7: Newberry Brook culvert under Main St looking south, 11/8/2021. The tops of the two drainage
pipes are just visible above the water level on the upstream side.

Figure 8: Newberry Brook culvert under Main St looking north, 11/8/2021. The two drainage pipes are
completely beneath the water level on the downstream side.
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QUADRANGLE MAP #33—MANCHESTER
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Figure 9: Map from South Windsor Storm Water report showing drainage basins
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