HAND DELIVERED

September 9, 2015
File Mo, 019003000

tr and Mrs. Richard D. Higgins
4 Rennie Bogd
Hanover, New Hampshire 03755

Ry Residential Water Supply Well Sampling
Hydrogeologic nvestigation
Bartmouth College, Rennde Farm Site
NHDES Site No. 201111109, DES Project No. 277737

Dear Mr. and Mrs. Higging:

Dartenouth College will be collecting samples of grounthwater from residential water supply wells
{deinking water wells] In the Bennie Hoad srea of Hanpver, Now Hampshire incleding the ares
Bear your property. We are sendiog vou Usls fetter to provide you with information regarding the
sampling program and 10 request access to VOUr property to collect sampdes of witer for
faboratory analysis,

The sampling 1s being performed due to the detection of 3 vodatile organic compound known 33
L4 divxane in groundwater samples collected at the Dantmouth College, Rennie Farm property
located at 572 Center Hanover Road. 1.4 dioxane is manmade and was praveily used in solvents,
fthas also been used in varnishes and paint strippers, and can be present in certain prrsonal care
products. We have attached summary sheets develnped by the United States Department of
Health and Human Services and the New Hampshire Departmemt of Ervironmental Services
{HRDES) that provide information regarding LA-dioxans.

The investigation of 1,4-dioxane in groundwater at the Rennie Farm property s being performed
by Dantmouth College in accordance with State of New Hampshire environmental regulations,
and under the guidance of the NHDES, Detection of this contaminant in groundwater samples
recently tollected from the Resnie Farm property prompted Dartmouth College to proactively
collect groundwater samples from residential water supply wells in the general vicinity of the
Renssie Farm praperty. Water guality samples collected from residential water supply wells will
be snalyzed by a laboratory for 1 4-dioxane. A summary of the history of the Renmie Farm
property relevant to the lnvestigation and a figure diustrating the locations of features referenced
in the history are attached,

Daryrmouth College has contracted GZA GeoEnvironmental, inc. (GZA) to perform the sampling. if
you agree 1o be included in Hwe sampling program, a GZA field technician will visit YO property
to coflect the sample. Sampling your well should take about éne-half hour, Sampling will involve
funning an putside spigot or faucet for about 20 minutes prior 1o sampling, and will require GZA
1o access the pressure tank for the well, which is usually located in the basement or attic,
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GIA will be vollecting two rounds of samples in your area, including an initial sample during
the week of September 7, and a second sample approximately 2 weeks later to confirm the results
of the initlal sample.

Laboratory analysis of the samples typically takes about I week, Following completion of
faboratory analysis of each of the samples, you would be provided with the results of analyses by
telephone and by letter. The letter will provide you with an explanation of the results of the
anabysis and applicable information regarding the use of water from your well, A copy of the letter
witl also be submitted to Dartmouth College and the NHDES. NHDES may also send you 2 copy of
the results and applicable information regarding the use of water from your well.

GZA will attemnpt to contact you 1o coordinate sampling your well, but would greatly appreciate
you contacting Mr. James M. Wieck GZA at (603} 232.8732 or jomes wieck@gra.com to set up a
time that would be convenient for you, If you have iy questions, please fesl free to contact
Or. Maureen O'leary, Director Environmental Health & Safety, Dartmouth College at
{603] 646-1762 or Mr. Wieck of GZA. We have attached a copy of an agreement that, if signed by
you, provides GZA with written authorization 1o aecess your property for the purpose of collecting
the samples of water from your well and describes GZA' obligations,

On behalf of Dartmouth College, we appreciate your review of this letter and would grestly
appreciate your cooperation in the samphing program.

Very truly yvours,

GZA GEOENVIRONMENTAL, INC.

Senior Project Manager

teven R, Lamb, PG, LG WP
Principal
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Attachments:  US. Department of Health and Mumnan Services Eact Sheet
New Hampshire Department of Environmental Services Fact Sheet
Rennie Farm Site History
Site/Site Vicinity Plan
Aocess Agreement

£ Maureen O'leary, PhD, MBA, CBSE — Dartmouth College
Mr. Paul Rydel, P.G. — NHDES Hazardous Waste Remediation Bureay
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CAS #123-91-1

This fact sheet prswess the most frequently asked health questions BAOs) about 14-dicxane. For more infarsation, call the

L4

H tedormation Cemter 31 1800 232 4636, This fact shwet is aoe i 3 seriey of sumemariss sbout Basrdous substances and

their health effects. U important you undesstand this information because this substance may harm you, The effects of
LR 10 any Bazantous substance depend o the dose, the dumtion, bow you ate e, personal treits and habits, and

whpthey other chemicals are presor,

Pad-Dioxane 15 8 Cear Bguid that easlly dissodves iy water
1t s waed primarily 359 sobvent in the manufactore of
chemicals and as a laboratory seagent, 1 4-Dioane s 2
trate Comtaminand of some chemicals wied In cosrmetios,
detorgents, and shampous. Howeves, manofaciurers now
rgfuce 1A -diowane from these chemicals to low levelsy
betore these chemicals are mads into producs used in

& when it

3.4-Diane can be released o the air water, and
sl ot plades where i s proaduced orused a3

2 sodvent,

Iy a3 4-diowane rapidly breaks down intd
different compourds

Ivwater, T 4-dioxane 1§ Yable and does not
break down,

i il LA-dioxane does nat stick 1o soll particles, so
i1 con mowve from oi Into groundwater,

Fish and plams will not accumulate 1 4-dioxsne in
thelr Hasurs

> 1A dinnane?

Breathing au, deinking waters, or eating foods that
cortain 4-deoxane. During showering, bathing, or
lsundering, L 4-dioxsne in tap water may volatilize
arud you can be expoaed o L A4-dinwane vapors,

Your shin may contact Ld-dinsane when you use
cosmptics, ditergents, bubble baths, and shampoos
contalning 4dioxane

wrs A diorane

s
s

Few studies are available that prowide information sbout
the efects of Ld-dioxane in homans, Exposure to very
high levels of 1 4-divsane can seult in liver and kidney
damage and death. Eye and nose irrization was seported
by people inhaling low levels of 1 4-dioxane vapos for
short periods iminutes 1o hours),

Studieg in ardemals have shown that breathing vapors

of 14-dioxane affects mainly the rasal cavity, liver, and
Kidewrys, Ingesting 1 4-thoxane or having skin cordacs with
1 4-dioxarse also affects the bver and kidneys,

Sy

How likely is 1,4-¢

The limited number of ludies peailable does not show
whpther 1A-dioxane cauies concer in humans. Laboratory
rats that breathed vapors of Lé-diocane during most

of thelr lives developed Canger inside the nose and
abdomingl Cadity, Laboratory rats and nice that drank
wiater comaining 1 4-diovane during most of thede fives
developed lver cancer the rats alo developed cancer
inssicde the nose, Stientists are debating the degres 1o
wibtich the fadings in a1 and mice apply 10 exposure
shuations commonly encountered by peaple,

The (DMH5] US Departmaent of Health and Human
Services considers L 4-dioxane as reasonably antivipsted
1 be & human carcnogen.




There are no studies of children exposed 1o 1 A-dioxane,
Howeser, thildren might experience health problems
simiilar 10 thote in sduls of they were exposed to high

concentrations of 14 dioeany,

Scientists do not know whether exposure of pregnant
women 1o Ud-diorare can harm the unborn child,

W
L

1A-Dionne may be 3 contaminant in cosmelics,
detergents, bath products, shamgpoos, and sorme
pharmaceutivals, 1A-Dioxare s not intentionally added,
bt may ocdur as an unintentional byproduct inosome
ingredients that may be Bsted on the product label,
including: PEG, poiyethylene, polyethylene glycol,
polyethueyethylene,eth or -oxynol . Many products on the
mirket today toods, pharmaceuticaly, cosmatic peothucts,
ditergents, et contaln 14-disare in very small amounts,
Honwever, ot cosmetics, detergents, and shampons may
comian L A-dissane at lovels higher than recommended
by tha FOA for other products. Families wishing to avoild
Cosmetics contairing the ingrediems listed above may do
0 by teviewing the ingredient statement that i requiced
1o appesr on e cuter comtamey label of cosmetics efiered
for revadd sale,

TaA-Dioxane has been detected in some deinking

water supplies. Bottled water may be less hely 1o be
contamingted with 1 4-dinzane, snd consumers should
contacs the bottler with specific guestions on

pstential contaminants,

A Hirp

is there a mes
whether I/

1A4-Dioxane and 13 beeakdown prodducts can be measured
in your blood and unine, and positive results Indicate you
have been exposed to 1 4-dioxane. These tests do not
prodict whether exposure 1o 1.4 dioxane will produce
harmiful health effects. The tests are not routinely available
&1 your doctor's office because they require special
eguipment, hut the doctor can colleet the sarmples snd
serd them 1o 3 speciad laboratory, The tests need 10

be conducted within days after the exposure because
Va-dioxane and its breskdown products leave the body
fuirly rapidiy.

EPA bas determined that exposure to 1 d-dioxane in
drinking water al concentrations of 4 milligrams per liter
{8 mag/Ll for one day or 04 mg/L foe 10 davs s not
expected WO Caue any sdverse effects in children,

The Qczupational Safety and Health Adminisiration
[O5HA} has set a limit for of 100 parts Lé-dioxane per
1 miftlion parts of air (100 pom) in the warkplace,

Heterances

Agency forToxks Substances and Disease Beghtry IATSDRL
2312 Yoxicological Profile for 1.4-Dioxane. Alants, GA- UL,
Departrment of Health and Hurvan Services,

Pubslic Health Service.
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FA4-Dioxane: Health Information Summary

A-Dioxane is a clear hguid with a stight, ether-like odor. At one time, it was added 1o
chlorinated solvents as a subilizer, but that use has been discontinued. Current uses of 14
dioxane are as a solvent in paints, varnishes, adhesives, detergent and cleaning preparations,
cosmetics and pesticides. It is also used during the production of flame retardant chemicals,
phurmaceuticals and magnetic wpe. 14-Dioxane can be found in antifrecze from the breakdown
of common antifreeze compounds. 1,4-Dioxane may be produced as a contaminant during the
manufacture of chemicals commonly added o many consumer products, including cosmetics,
soaps, shampoo and bubble bath.

Low levels of T.4-dioxane exist in ambient air, but it is degraded within a few dayvs. 1 4-Dioxune
15 resistant to degradation in soil and binds only weakly to it L4-Dioxane will readily migrate 1o
groundwater where it is likely to persist. It is completely soluble in water, 1.4-Dioxane does not
aecumulate in plants or animals, Therefore, consuming home produced vegetables, fruit or meat
s not likely to be a significant source of exposure.

LA-Dioxane is an “emerging comaminant,” meaning i has recently been recognized as o
potential or actual threat 10 the environment and human health, Until fairly recently, it was not
possible to detect it at the low concentrations usually present in the environment. Because of the
improved ability 1o detect | 4-dioxane at lower levels, environmental officials have increased
sampling ¢fforts to determine how widespread its presence is in soil and groundwater,

Health Eifects

Exposure and Meatabolism

In human and animal studies of how 1 4-dioxane is absorbed into the body, almost all of 1,4~
dioxane that is ingested is absorbed. Approximately 80 percent of what is breathed in is absorbed
and less than 1 percent of what comes in contact with the skin is absorbed, Both human and
animal studies indicate that after exposure, 1 4-dioxane and its metabolites rapidly leave the
body, with almaost all of it eliminated within one day after EXPOSUre CLases.

Short-Term {Acute) Effects

There are few studies available that provide information about the health effects of 1 4-dioxane
in humans. Accidental exposure to extremely high levels of 1 4-dioxane in the workplace has
resulted in deaths due to liver and kidney damage. Studies on animals have shown that exposures




tusther frons the excavation in the direction of groundwater flow. DES approved the work plan
and the proposed wells were drilled during Spring 2015,

Samples collected this summer, from the newly drifled spring 2005 well sites, showed ome
sample point with 1 4-dioxane at levels in excess of the NH Groundwater Standard. fn order 1o
easure the safety of our neighbors, and in consultation with DES, we are sweking penmission to
sample private water supply wells of neighbors in the vicinity of the Rennie Farm premises,
Doing so will aid in the development of immediate and long-term groundwater management
phans,

On September 2. an additional work-plan for the sapling of 9 drinking water well locations in
the vicinity of the site was submitied to DES. These locations have beent selected in congert with
DES 1o ensure protection of public health in light of observed groundwater smmpling resuits and
groundwater fSoves in this area

Praor to swmpling drinking water wells, site access requests will be delivered and discussed with
property owners during the week of Seprember 8. Representatives Tram Dartmouth and GZA
Geobnvironmental, Inc (GZA), its environmental consultant, will answer guestions and reguess
property owner permission to sample the sclected water supply wells for | d-dioxane. Results of
the anafvsis are anticipated approximately one week after sample collection and will be
communicaied 1o property owners by phone and mail upon receipt. Owners can expeit a letter
from NH Health and Human Servives as well o communicate test results and appropriate
aciums

Should dninking water sampling results indicate the presence of | 4-dioxase, Dartmouth wili
provide a replacement drinking water supply. Danmeouth and GZA will return 1o sarnple the
drinking water wells approsimately two weeks afler the first sammple date to perform a
comfirmsatony fest,

Dartmouth will continue monitoring existing groundwater wells and selected drinking water
supply wells under a Groundwater Management Permit {GMP) 1o be issued by the DES.  The
groundwater managemeént permit will outline the scope and interval of groundwater and drinking
water testing. Permits are issued with S-yvear terms but can be modified or extended based on
testing duta,

Please feel free to contset the Environmental Health & Safety (EHS) Office mt Dartmouth
College with any guestions, 603-636-1762.




SITE/SITE VICINITY PLAN
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RENNIE FARM SITE HISTORY




Da rtmouth {:ﬁﬁﬁg{} PANGVYER » NEW [TAMPSTERY » 755
37 Dewey Fiold R, Sutte 8218 « Teb {803) 8461762 « Fax B48.9627
ENVIHOMMENT AL HEALTH AND SATETY
Hipf Poewew daslmnuth edud ~obed

Renmee Faon Site Histery

Historic Sife Use. Sipce 1963, Dartmouth has owned the 223%-acre Rennie Farm in bBiag, NH
From the mud 196075 until 1978, a % acre area on the property was used by Dartmouth s a State
tiwensed burial site for animal carcasses from medical and other research.

Initid Site Cleanup. Plans for excavation and remedistion of the site begas in 2010, Site
rernediation was approved by the New Hampshire Department of Healih and Human Services,
Radiclogieal Health Section (RHS) and began in late October 2011, In November 2011,
upexpected hazardous chemical waste was encountered. Dartmouth notified the New Hampshire
Diepantment of Eovironmental Services (DEST and removed the contaminated materials,

Searce removal and remediation continued through December 2011, Prior to undertaking the
remediation and theoughout the excavation, numerous soil and groundwater samples were
collected and analyzed, consistent with State regulations and with State oversight, for purposes
of site closure. After analyzing samples taken from the site, RHS deemed the site free of
radiological contamination and safe for unrestricted use.

Growtdwater. The foces of Dartmouth’s work with DES has been related to groundwater
contamination beneath the Rennie Farm in the ares near the excavation, Prior to site excavation,
four groundwater monitoring wells were installed and have been regulacly sampled for
radiological and chemical contaminams. In April 2012, for the first time, groundwater sample
analysis a1 Rennie Farm detected | 4-dioxane (2 volatile organic compound [VOC] used in
hotatories) at concentrations exeeeding the New Hampshire groundwater standard.  No other
confansinants have been discovered in excess of NH Groundwater Standards,

Phased  Iovestigation. Since the detection of Ld-dioxans in provndwater, Dartmouth has
continued to monitor groundwater quality and has conducted 2 phased vestigation consistent
with State environmental requirements. Results have indicated decreasing concentrations of 1,4
dioxane near the excavation ares, but some testing results indicate that concentrations are not vet
befow the NH Groundwater Standard throughout the Rennie Fanm site.

The movement of water and 1. 4-dioxane below ground at the Resnie Farm site is complex, For
complex sites like Rennie Farm, investigations to determine the arca where contaminants are
present are oflen completed in phases in accordance with State regulations. The results of eich
phase are used to design the next phase of work to ultimately determine the area impacted by the
contaminant.  Work by Dartmouth at the Rennie Farm site has included additional groundwater
momtoring, geologie mapping and evaluation, sampling of a total of 17 groundwater sample
points, and surface water sampling,

Five out of the total 17 groundwater sampling points were installed during 2014, Resulis from
those samples indicated 1. 4-dioxane was present in groundwater at the Rennie Farm site beyond
the excavation aren, but within Dartmouth property boundaries. The results of the sampling and
analyses were presented to DES along with a work plan proposing the installation of eight
addsional sample pomts 8t Rennde Farm in locations within Dartmouth propenty houndaries




ToxFAQs tor | 4-Dioxane. Agency for Toxic Substances and Discase Registry (ATSDRY,
Atlanta, Ga. Seprember, 2007, AU htpwww atsdrede govidacs 187 himl

Toxicological Profile for 1.4-Dioxane (Draft Update), Agency for Toxic Substances and Disease
Registry (ATSDR). Atlanta, Ga. September, 2007, At
Brp wweoasdecde govaoxprofiles m 1 87 b

Toxicological information for 1 4-dioxane. Integrated Risk Information System (IRIS). USEPA,
(Hfice of Health and Environmental Assessment. Last revision - August, 2010, A
hupsivww epa,povirssubst/ 0326, bom |

Voluntary Children’s Chemical Evaloation Program (VCCEP). Tiers 1, 2 and 3. Pilot Submission
tor 1 4-Droxane. Sponsor: Ferro Corporation. Cleveland, Ohio. Author: The Sapphire Group Inc.
March, 2007, At Jiip: wwwepa.soviopplvecen pubs/chem 16 htm |




to Ld-dioxane affects the liver and kidneys. 1t should be noted that levels of Fa-dioxane that are
normally found in the environment or in consumer products ure generally much lower than levels
used i laboratory studies of animals.

Long-Term (Chronic) Fiffects

Exposure 1o 1 4-dioxane in animals for the majority of their lifespan has caused toxic effects to
the liver and kidney such as swelling, degenerative changes, cell death, and lesions. The lowest
concentration in animals that caused any of these toxic effects would be cquivalent to a human
exposed to L d-dioxane in drinking water ot a concentration of approximately 3 million parts per
billion (ppb. which is equal to micrograms per liter of water or ug/l).
Carcinogenic (Cancer-Causing) Effocts

There are limited studies of humans exposed o 1 4-dioxane in the workplace relative w iis
ability to couse canver. Several kinds of animals exposed to 1 4-dioxane in drinking water had
increases in bver cancer. The US. Eavironmental Protection Agency bas classified 1 d-dioxane
as Tikely o be carcinogenic to humans based on the evidence from animal studies.

Reproductive/Developmental Effects

No studies are known regarding reproductive or developmental effects in humans. In the only
Knaown study specifically conducted to assess the reproductive and developmental effects of 1,4-
dioxane, pregnant rats given very large amounts of the compound had some offspring with
reduced body weight and minor bone malformations.

Health Standards and Criteris
Phe New Hampshire Ambient Groundwater Quality Standard (AGQS) for 1 4-dioxane is 3.0
ug'h At the AGOS, there is @ one-in-one-million increase in the risk of cancer for each 10 vears
of exposure assuming 2 liters of water are consumed daily. No non-cancer health effects are
expected at T4-dioxane drinking water concentrations below 200 ug/l.

The Occupational Safety and Health Administeation has developed a permissible exposure limit
or PEL for Ld-dioxane in workplace air of 100 parts per million (ppm) averaged over cight
hours,

The Food and Drug Administration allows up t 10 ppm of 1.4-dioxane in the food supply for
specitic purposes where exposure is likely to be minimal, such as in some components of dictary
supplement tablets and for adhesives used in food packaging.

For more information, please contact the DES Environmental Health Program, 29 Haven Drive,
Concord, NH 03302-00495; (603) 2714608, or go on-line a1
Bupdes.nh posy organizationydivisions‘air pehb/chs/ehp/indes b

Suggested Reading and References

Casarett and Doall's Toxicology: The Basic Science of Polsons, Sixth Edition. Klaassen, C.D.
ed. MeGraw-Hill Publishing Co. Inc., New York, 2001,
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