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Metalloid that is toxic when
inhaled or ingested.

Found naturally, as well as in
man-made products.

Short-term exposure:

* Vomiting, diarrhea, dehydration,
vertigo, cardiac problems, etc.

Long-term exposure:

e Skin changes, sensory and motor
nerve defects, cancer, etc.
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ARSENIC IS A GLOBAL CONCERN
China's arsenic cantamination risk js

as BREAKTHROUGH: Chinese government
s, g admits one-fifth of farm lands heavily

Scien| CON| . l .
- -4l Environmental catastrophe’ declared in
Chile as arsenic contamination detected in

fi water at up to 360 times accepted levels
. Contamination of drinking-water by arsenic

» in Bangladesh: a public health emergency

Allan H. Smith," Elena 0. Lingas,2 & Mahfuzar Rahman?
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ARSENIC OCCURRENCE IN THE U.S.
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HOME NEWS WEATHER TRAFFIC VIDEO

Traces of arsenic found in Lebanon school water Btl,)

Posted: Oct 31, 2013 11:48 AM EDT "4co, 'CO/]]
Updated: Nov 28, 2013 11:53 AM EST ¥

By Steven Yablonski, Managing Editor  CONNECT
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ARSENIC DISTRIBUTIONS IN CONNECTICUT

PRIVATE DRINKING WATER
<= INCONNECTICUT
Pnbhmrmn Neo. 3: Arsenic in Private Drinking Water Wells ”- ..drsenic can Iea Ch fro M SOl IS or

A e o sl . A oty s -== || Mineral deposits into groundwater.
kcnow that there ase private wells in locations actoss CT with hizh levels of . However’ the extent to WhiCh this
OCCUrs...is uncertain.”

arsenic. The only way to find out if your well has hizh arsenic is to test. We
recommend that homeownsrs test their private well ar least once for arsenic.
This fact sheet provides homeowners with information abeut the health effects
from arsenic, how o test well water for arsenic and what to do if your well
water has bigh levels of arsenic

ine Water & How Can I Find Qut If My Well I
Contaminated?
Depending on lacal environmental conditons, arsenic can leach fom soils or minaral
deposits into sroundwater. However, the extent o which this ecours in Commectiout

bedrock wells is uncerfain. A survey in Eastern Comnecticus’™ found that confamination is
not widespread, but alse, pot predictable. Therefore, the only way fo know if your well is
contamirated is o test the water.

: “..in Eastern Connecticut...
Rerdomspameieeaeie, moe= ||| contamination is not widespread,

cancer-causing agent. Fesearch indicates that people living in arsas where il
Wafer concentrations are very high ave more likely to have bladder, lmg, gr | I22sured munits of

. ) . . ir skin, and | ERilliETams per liter - ”
S e They oo iy o b ok i b ki g but also, not predictable.

effacts of arsenic exposure developed after many vears of exposire. equivalant to pans per
P P ¥} e million (ppm).
Crtherwize, the units may
How Much Arsenic I Safe To Drink” SR

The Federal government sefs safe drnking water standards for public water. gg-ﬂtmiﬁiﬂbﬂ?
Th.eEF'-L.nnkJ:ﬂnahas:udﬂrd for arsenic (Le.. the Maimum Comtamsirant nnglﬂl,:lﬁﬁmesluw:rp .
Lavel, or MCL) is 0.00 mg {10 ug’k; 10 ppb). The Department of Public tha

Health supports 001 m=1 as a health-based puideling for private wells. o ppm

i Frodhaced by The Staie of Comnecic Departrmenl of Pebhe Health Pl T
DPH Envinmsmenlal Health Sadan, Privale Wel Progren "EQEE'
450 Capitol Avenee, MSESIREC, PO B 340908, Flarthond, CT 06134 4
Fhons: BS0-509-7106 Fan: 360-500-T235 e o2 il

Pagw 8 of Pohlcene Mo % Ammic is Fross Denkisg Waie Walb
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LEBANON, CONNECTICUT

* Known for its unique role in the Revolutionary War.

e Characterized by extensive agricultural lands
(dominant economical activity).

e Bedroom community for Eastern and University of
Connecticut faculty, as well as workers from urban
centers such as Norwich, Willimantic, and Colchester.
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THEORIES OF ARSENIC IN THIS AREA
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FROM A HYDROGEOLOGIC PERSPECTIVE...
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* Local newspaper article

n oot ﬁ ot U Ao seeking volunteers for water
quality testing free of

charge.

Clean Water 2:18 Pm TuE

Have You Wondered How Arsenic Enters a o
Well? You're Not Alone * 100 well-distributed water

K Share ¥ Tweet | S+1 () E-mall é¢ 0Comments &@ Print Sa m p | es We re O bta i n e d
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across Lebanon and
analyzed at DPH.

* Well completion reports
were obtained from the
local health department to
determine groundwater flow
directions.

|
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METHODOLOGY

Connecticut Department
of Public Health
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USE OF GIS

* Wells analyzed for arsenic and flow conditions
were geocoded by address.

e Arsenic concentrations were interpolated to
observe distribution patterns.

e Distributions were analyzed as a function of:
— Type of well (dug well or bedrock well)
— Filtered or not filtered sample
— Lithology (rock type)
— Other constituents
— Groundwater flow

METHODOLOGY
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USE OF GIS — SAMPLE DISTRIBUTION
&\,

100 samples analyzed for
arsenic in 2014.

> 1,550 well completion
reports with depth to
water (when well was
drilled).

rsenic Data W Water Elevation Data N

0 1 2 4 Miles
[ l ! ! | ! l ! J

METHODOLOGY
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ARSENIC DISTRIBUTION

* 15% of samples tested
positive for arsenic.

7% of samples had
arsenic concentrations
exceeding the EPA
Drinking Water Standard

(10 pg/L).

* Lebanon Elementary
School is located in an
area expected to have
arsenic based on results |
from summer 2014. 8! DcfeoteRélowiclion Ceael )i/

@ Detected Above Action Level (>10 ng/L)

.« @

Lebanon Elementary School

° ? o B e
O e

0 1 2 4 Miles

RESULTS
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ARSENIC DISTRIBUTION — TYPE OF WELLS

Private Dug Well
Arsenic Concentrations

® None Detected

O Detected Below Action Level (10 ug/L)

@ None Detected
O Detected Below Action Level (10 pg/L)

@ Detected Above Action Level (>10 ug/L) N @ Detected Above Action Level (>10 ng/L)

4 Miles
| l ! J

4 Miles
| ! J
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ARSENIC DISTRIBUTION — FILTERED SAMPLE
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* 66% of samples were
NOT filtered.

— 11% of samples were
not filtered and tested
positive for arsenic.

— 5% of samples were not
filtered and had arsenic
concentrations

exceeding the EPA
Drinking Water Standard

(10 pg/L).. ¢

) Unfiltered Sample
Arsenic Concentrations
©  None Detected

Filtered Sample

O Detected Below Action Level (10 ug/L)
@ Detected Above Action Level (>10 ng/L)

0 1 2 4 Miles
[ l ! ! | l ! J

RESULTS
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ARSENIC DISTRIBUTION — FILTERED SAMPLE

a Filtered ® Non-Filtered
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ARSENIC DISTRIBUTION — LITHOLOGY
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ARSENIC DISTRIBUTION — PH, ALKALINITY

<20 mg/L
20 - 35 mg/L

35-50 mg/L

pH
Alkalinity

50 - 65 mg/L

> 65 mg/L
Arsenic Concentrations

® None Detected

O Detected Below Action Level (10 ug/L)

@ Detected Above Action Level (>10 ng/L)

Arsenic Concentrations
® None Detected
O Detected Below Action Level (10 ug/L)
@ Detected Above Action Level (>10 pg/L)
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ARSENIC DISTRIBUTION — PH, ALKALINITY
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ARSENIC DISTRIBUTION — GROUNDWATER
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Agricultural Land
Arsenic Concentrations
© None Detected

O Detected Below Action Level (10 ug/L)
@ Detected Above Action Level (>10 pg/L)

Arsenic Concentrations
None Detected

Detected Below Action Level (10 pg/L)
@ Detected Above Action Level (>10 pg/L)
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ARSENIC DISTRIBUTION — PESTICIDES

<10 pug/L <10 mg/L

10 - 20 ug/L 10 - 20 mg/L

20 - 30 pug/L 20 - 30 mg/L

30 - 40 pg/L 30 - 40 mg/L

Copper (ug/L)
Calcium (mg/L)

> 40 ug/L > 40 mg/L

Arsenic Concentrations
©  None Detected

O Detected Below Action Level (10 ug/L)
N @ Detected Above Action Level (>10 ng/L)

Arsenic Concentrations
®  None Detected

O Detected Below Action Level (10 ug/L)
@ Detected Above Action Level (>10 pg/L)
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URANIUM & ARSENIC DISTRIBUTION
URANIUM URANIUM & ARSENIC
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o o
5l ng/L 5l pg/L
1-30 L 1-30 L

g ug/ § ug/

g > 30 ug/L g > 30 pg/L
= Uranium Concentrations ~ Arsenic Concentrations

® None Detected ® None Detected

O Detected Below Action Level (30 pg/L) O Detected Below Action Level (10 pg/L)
@ Detected Above Action Level (>30 ng/L) N . Detected Above Action Level ( >10 ng/L) N
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ARSENIC DISTRIBUTION — MANGANESE
p )

[ < 0.04 mg/1.

0.04 - 0.05 mg/L
[ 10.05 - 0.10 mg/L
110.10 - 0.20 mg/L
0.20 - 0.30 mg/L
L > 0.30 mg/L

Arsenic Concentrations
® None Detected

O Detected Below Action Level (10 pg/L)
@ Detected Above Action Level (>10 ng/L)

None Detected

[ Detected Below

Recommended Maximum
(0.05 mg/1)

Detected Above

Recommended Maximum
(> 0.05 mg/L)

Arsenic Concentrations
©  None Detected

O Detected Below Action Level (10 pg/L)
@ Detected Above Action Level (>10 pg/L)

Manganese (mg/L)
Manganese (mg/L)
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WHAT DOES IT MEAN FOR LEBANON?

* Arsenic occurs in dug wells and bedrock wells.
— Multiple sources of arsenic contamination.
— Cross contamination.

e Arsenic occurs in the Brimfield Schist, Scotland \l
Schist, and the Lebanon Gabbro.

) 4
4

— Multiple sources of arsenic contamination. Y}/

* Groundwater flow and water quality
indicate arsenic concentrations are not -'
likely due to the former landfill.

* High As in areas of high pH and low Mn
suggest that arsenic complexation may be
occurring, groundwater is aged, and/or wel
are intersecting calc-silicate rocks.

CONCLUSIONS
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WHAT’S NEXT

 3-Dimensional evaluation of wells,
rock types, and arsenic.

Several homes will be visited to
analyze for additional parameters:

— Dissolved oxygen, Oxidation-
Reduction Potential, etc.

Installation of bedrock wells.
Installation of piezometer clusters.

Water quality of homes, bedrock
wells, and clusters monitored
temporally.
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