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1.0	 EXECUTIVE	SUMMARY	
	
LE	Environmental	LLC	(LEE)	was	retained	by	the	Town	of	Brattleboro	to	perform	a	
Brownfields	Phase	II	Environmental	Site	Assessment	(ESA)	at	35	and	37-43	Main	
Street,	and	5	Arch	Street,	Brattleboro,	Vermont	(Site).	The	Site	is	Vermont	
Department	of	Environmental	Conservation	(DEC)	Site	#20184758.		The	Phase	II	
ESA	was	performed	as	specified	in	LEE’s	Site	Specific	Quality	Assurance	Project	Plan	
Addendum	(SSQAPP	Addendum),	approved	by	DEC	and	the	USEPA.	
	
The	Site	is	located	at	the	intersection	of	Main	and	Arch	Streets	in	downtown	
Brattleboro.	It	is	comprised	of	two	separate	parcels,	totaling	approximately	0.12	
acres	of	land,	and	is	known	as	the	“Barrows	Block.”	There	are	two	buildings	that	
adjoin	each	other	on	the	Site.	The	buildings	cover	nearly	the	entire	parcel	except	for	
approximately	5’	on	the	east	side	of	the	Site,	which	is	covered	by	a	sidewalk,	and	an	
irregularly	shaped	piece	of	land	(exposed	bedrock)	that	extends	along	the	river	
bank.		
	
LEE	performed	a	Phase	II	ESA	consisting	of	a	soil	and	soil	gas	evaluation.	No	on-Site	
releases	have	been	reported,	and	none	were	identified	during	this	Phase	II	ESA.	
Impacts	from	off-Site	activities	were	detected	in	the	soil	gas	results,	as	outlined	
below.	
	
The	results	of	the	laboratory	testing	of	soil	samples	were	that	there	were	no	
exceedences	of	regional	screening	levels	or	statewide	background	concentrations.	
No	volatile	organic	compounds	(VOCs)	were	detected	and	it	appears	that	the	soils	
have	not	been	impacted	by	on-Site	or	by	nearby	activities.	
	
LEE	performed	soil	gas	monitoring	using	the	three	installed	VAPOR	PINS®	and	
indoor	air	quality	monitoring	inside	the	crawl	space	below	35	Main	Street.		An	
outdoor	ambient	air	sample	was	collected	simultaneously	for	comparison.	The	soil	
gas	testing	results	indicate	none	of	the	reported	sub-slab	soil	gas	VOC	
concentrations	exceeded	soil	gas	screening	values	except	for	tetrachloroethene	
(PCE)	in	all	three	samples,	and	acrolein	in	two	samples.	The	estimated	acrolein	
concentration	in	SG-2	and	SG-3	exceeded	the	residential	sub-slab	soil	gas	screening	
value.		The	results	of	the	ambient	air	sampling	indicated	that	the	total	concentration	
of	VOCs	in	the	ambient	air	sample	was	about	2	orders	of	magnitude	below	those	in	
the	soil	gas	samples.	PCE	was	non-detectable	in	the	ambient	air	and	acrolein	was	
reported	at	a	concentration	that	was	comparable	to	the	sub-slab	soil	gas	results.	
	
The	results	of	the	crawl	space	air	sampling	indicated	that	the	total	concentration	of	
VOCs	in	the	crawl	space	sample	was	approximately	half	those	in	the	soil	gas	samples.	
PCE	was	reported	at	a	concentration	2-3	orders	of	magnitude	below	the	sub-slab	
soil	gas	results	and	below	the	indoor	air	residential	screening	level.	Acrolein	was	
reported	at	a	concentration	that	was	in	the	same	order	of	magnitude	as	the	sub-slab	
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soil	gas	results,	below	the	outdoor	air	concentration,	and	above	the	residential	and	
the	industrial	air	screening	levels.	
	
Several	petroleum-based	compounds	were	reported	in	the	crawl	space	sample,	
including	naphthalene,	benzene	toluene,	ethylbenzene,	xylenes,	trimethylbenzene	
and	butyl	benzene.	The	most	likely	source	for	these	detections	is	the	nearby	fuel	oil	
storage	tank	and	fuel	oil	boiler.	
	
Concentrations	of	chloroform	and	isopropanol	were	also	reported	in	the	crawl	
space	sample	above	the	residential	air	screening	levels.	There	is	no	apparent	source	
for	the	chloroform	in	the	crawl	space	air.		Slightly	higher	chloroform	concentrations	
were	reported	in	soil	gas	samples	SG-1	and	SG-2.	One	possible	source	for	
chloroform	in	the	environment	is	chlorination	of	drinking	water,	according	to	EPA.1		
It	is	also	present	near	pulp	and	paper	mills	due	to	chlorination.		There	are	municipal	
water	mains	nearby	the	Site	and	there	was	an	historic	paper	mill	upstream,	behind	
the	Latchis	Theater.		The	likely	source	of	the	isopropanol	is	relic	cleaning	residue	
from	the	laboratory	canister	cleaning	process.	
	
LEE	has	developed	the	following	recommendations	in	connection	with	this	Phase	II	
ESA.	
	

1. A	round	of	indoor	air	quality	testing	should	be	performed	in	the	lower	level	
of	the	37-43	Main	Street	building.	The	purpose	is	to	gauge	whether	PCE	
concentrations	in	the	indoor	air	have	been	impacted	by	the	sub-slab	vapor	
concentrations.			

2. If	indoor	air	quality	testing	documents	elevated	PCE	concentrations	above	
DEC	screening	levels	then	future	development	should	consider	incorporating	
a	sub-slab	depressurization	system	in	the	construction	to	minimize	impact.		

	
	 	

																																																								
1	https://www.epa.gov/sites/production/files/2016-09/documents/chloroform.pdf		
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2.0	 SITE	INFORMATION	
	
LE	Environmental	LLC	of	Waterbury,	Vermont	(LEE)	was	retained	by	the	Town	of	
Brattleboro	to	perform	a	Brownfields	Phase	II	Environmental	Site	Assessment	(ESA)	
at	35	and	37-43	Main	Street,	and	5	Arch	Street,	Brattleboro,	Vermont	(Site).		A	Site	
location	map	is	attached.	The	Site	is	Vermont	Department	of	Environmental	
Conservation	(DEC)	Site	#20184758.		The	Phase	II	ESA	was	performed	as	specified	
in	LEE’s	Site	Specific	Quality	Assurance	Project	Plan	Addendum	(SSQAPP	
Addendum)	dated	April	3,	2018,	amended	on	May	3,	2018.	The	amended	SSQAPP	
was	approved	by	DEC	Site	Manager	Kimberly	Caldwell	on	May	21,	2018	and	by	Nora	
Conlon	of	the	USEPA	Quality	Assurance	Unit	on	May	22,	2018.	
	
The	Site	is	located	at	the	intersection	of	Main	and	Arch	Streets	in	downtown	
Brattleboro.	It	is	comprised	of	two	separate	parcels,	totaling	approximately	0.12	
acres	of	land,	and	is	known	as	the	“Barrows	Block.”	There	are	two	buildings	that	
adjoin	each	other	on	the	Site,	and	the	buildings	cover	almost	all	of	the	land	
associated	with	the	Site.	A	description	of	the	Site’s	current	and	former	structures	is	
included	in	Section	5.	
	
Site	Information	Table	
Site	Owner	Name:	 Brattleboro	Museum	and	Art	Center	
Site	Owner	Address	 10	Vernon	Street,	Brattleboro,	VT	05301	
Site	Owner	E-mail	 danny@brattleboromuseum.org		
Site	Owner	Phone		 (802)	257-0124	x	108	
	
	
3.0	 CURRENT	USE	OF	THE	SITE	
	
The	Site	includes	office/retail	space	in	two	connected	buildings	on	the	east	side	of	
Main	Street.	The	basement	for	35	Main	Street	extends	approximately	15’	beneath	37	
Main	Street,	and	there	is	a	dirt	floor	crawl	space	under	the	35	Main	Street	building	
that	houses	utilities.	The	building	at	37-43	Main	and	5	Arch	Street	has	a	walkout	
basement.		
	
The	buildings	cover	nearly	the	entire	parcel	except	for	approximately	5’	on	the	east	
side	of	the	Site,	which	is	covered	by	a	sidewalk,	and	an	irregularly	shaped	piece	of	
land	(exposed	bedrock)	that	extends	along	the	river	bank.		
	
The	35	Main	Street	portion	of	the	Site	includes	a	one-story	brick	building	with	a	
basement.	It	hosts	vacant	office/retail	space.	The	brick	building	was	built	in	the	
early	1920s.	It	has	been	recently	renovated	(2014).	The	37-43	Main	Street	and	5	
Arch	Street	portion	of	the	Site	hosts	a	nail	salon,	a	massage	parlor,	vacant	retail	
space,	and	a	restaurant.	The	building	was	constructed	in	1985,	approximately	eight	
years	after	a	fire	destroyed	the	previous	three-story	brick	building	at	this	address.		
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The	three-story	building	had	been	in	existence	since	at	least	1885.		It	hosted	retail	
stores,	restaurants,	offices	and	apartments.		
	
4.0	 CURRENT	ADJOINING	PROPERTY	USES	
	
Current	uses	of	adjoining	properties	are	as	follows,	past	uses	noted	as	known.	
	

• North:	51	Main	Street,	a	4-story	brick	building	with	retail	shops	on	the	
ground	level	and	residential	apartments	upstairs.	

• East:	11	Arch	Street	property,	a	vacant	brick	building	and	parking	lot	and	a	
former	electrical	power	plant	and	service	center.	

• South:	Whetstone	Brook,	Vermont	Route	119	(Bridge	Street),	Brattleboro	
Museum	and	Art	Center,	and	a	town	park.	The	Brattleboro	Museum	and	Art	
Center	building	is	a	former	train	station.	

• West:	Main	Street,	and	a	four-story	building	hosting	shops	and	apartments.	
	
5.0	 SITE	DESCRIPTION	
	
The	35	Main	Street	portion	of	the	Site	hosts	a	one-story	brick	building	with	a	
basement.	The	brick	building	was	built	in	the	early	1920s.	It	was	renovated	in	2014	
to	include	approximately	2,000	square	feet	of	finished	office	space,	and	is	currently	
vacant.	The	Site	also	includes	approximately	800	square	feet	of	finished	office	space	
in	the	basement	of	37	Main	Street.	This	portion	of	the	Site	was	constructed	in	1985.	
The	Site	is	served	by	the	municipal	water	and	sewer	systems.	
	
The	37-43	Main	Street	portion	of	the	Site	hosts	a	one-story	wood	building	with	a	
basement.	The	building	was	constructed	in	1985.		The	37-43	Main	Street	building	
does	not	include	the	basement	beneath	37	Main	Street,	which	was	deeded	to	the	
owner	of	the	35	Main	Street	Site	in	1986.2	
	
Current	uses	in	the	surrounding	area	are	a	mix	of	urban	commercial,	residential,	and	
industrial	development.		Much	of	the	area	is	currently	developed	with	3	and	4-story	
buildings	that	date	back	to	the	1800s	and	the	early	1900s.	There	are	many	retail	
stores	along	Main	Street,	a	theater,	offices,	and	residential	apartments.	Past	uses	in	
the	area	also	included	dry	cleaners,	a	paper	mill	and	printing	presses.	
	
The	overall	Site	setting	is	along	the	north	bank	of	Whetstone	Brook.		The	land	slopes	
sharply	southward	to	the	brook.	The	building	foundation	is	on	the	north	bank	of	
Whetstone	Brook.		There	are	extensive	bedrock	outcrops	in	the	brook	visible	from	
the	Site	and	the	adjoining	properties.	No	wetland	areas	were	observed.	Depth	to	
groundwater,	where	it	exists,	is	likely	to	be	10-15	feet	below	grade	(bg)	and	is	likely	
dependent	on	the	level	of	the	brook.	The	depth	to	groundwater	on	the	adjoining	

																																																								
2	Brattleboro	land	records	at	V.	188,	Pg.	241.	
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property	to	the	east	(11	Arch	Street)	was	measured	at	16.45’		bg	during	the	Phase	II	
ESA.3	The	groundwater	flow	direction	is	most	likely	toward	the	brook	during	times	
of	low	or	normal	brook	level,	and	possibly	away	from	the	brook	during	high	water	
events.	The	depth	to	groundwater	and	predicted	flow	direction	were	not	confirmed	
during	this	Phase	I	ESA.	
	
6.0	 LATITUDE/LONGITUDE	
	
The	Site	coordinates	are	42°	51’	4.25’’	north	latitude	and	72°	33’	26.44’’west	
longitude.4			
	
7.0	 PROPERTY	HISTORY	
	
35	Main	Street	
	

1. The	Site	was	undeveloped	until	between	1920	and	1925.	
2. A	one-story	brick	building	was	constructed	on	the	Site	between	1920	and	

1925.	The	building	was	used	as	a	barbershop	and	a	plumbing	and	heating	
business	from	the	1920s	to	1935,	and	then	as	offices	for	several	energy	
companies	from	1940	until	after	1989.			

3. A	fire	destroyed	the	adjoining	3-story	brick	building	to	the	north	in	January	
1977.	The	35	Main	Street	building	sustained	substantial	damage,	but	was	not	
destroyed.	

4. The	office	space	was	renovated	in	2014.	It	has	remained	vacant	since	then.	
	
37-43	Main	Street	and	5	Arch	Street	
	

1. The	Site	was	developed	with	a	3-story	brick	building	in	1885.		It	was	
originally	known	as	the	Tyler	Block,	then	the	Odd	Fellows	Block,	and	then	the	
Barrows	Block.	

2. The	3-story	building	remained	on	the	Site	until	January	1977,	when	a	fire	
destroyed	the	building.			

3. Uses	of	the	3-story	building	during	its	lifetime	included	retail	shops,	
restaurants,	and	offices	on	the	first	floor,	and	residential	apartments	on	the	
second	and	third	floors.	

4. After	the	fire,	the	building	was	demolished	and	the	Site	sat	vacant	and	
unused	from	1977	to	1985.	

5. In	1985,	the	current	1-story	wood	building	with	full	basement	was	built.		
6. Uses	of	the	building	since	1985	have	included	retail	shops,	salons,	and	

restaurants.	
	

																																																								
3	LEE,	2015a,	Page	14.	
4	EDR,	Environmental	Database	Radius	Report,	Page	3.	
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The	Phase	I	ESA	reports	completed	for	the	Site	in	2017	identified	the	following	
Recognized	Environmental	Condition	(REC)	as	defined	by	ASTM	E1527-13:	
Adjoining	and	nearby	Site	uses	including	dry	cleaning,	printing,	underground	
storage	tanks.	The	Site	is	downhill	of	much	of	the	downtown	Brattleboro	area.	There	
are	numerous	USTs,	RCRA	generators,	historic	and	recent	dry	cleaners	in	the	area.	
There	was	a	paper	mill	upstream	of	the	Site	shown	on	Sanborn	maps	from	1906	to	
1925.	The	ANR	inventoried	approximately	21	hazardous	sites	and	26	historic	dry	
cleaners	within	a	2-block	distance	from	the	Site.		
	
LEE	recommended	a	Phase	II	ESA	be	performed	to	evaluate	the	identified	RECs’	
potential	to	impact	the	proposed	future	use	of	the	Site.	In	particular,	the	Phase	II	
ESA	should	address	the	potential	for	soil	vapor	encroachment	onto	the	Site	and	
within	the	Site.	Soils	should	also	be	evaluated	to	the	extent	that	they	pose	a	potential	
exposure	risk	to	site	users	and/or	potential	issues	during	any	future	redevelopment	
and	excavation.		
	
8.0	 SITE	CONTAMINANT	BACKGROUND		
	
A.	 Release	Date	and	Description	
	
No	on-Site	releases	have	been	reported,	and	none	were	identified	during	this	Phase	
II	ESA.		The	following	listings	were	included	in	the	Phase	I	ESA	EDR	Report	for	
Barrows	Coal,	listed	at	35	Main	Street:	
	

• State	of	Vermont	Department	of	Environmental	Conservation	(DEC)	
underground	storage	tank	(UST)	and	above	ground	storage	tank	(AST)	
registry	listing;	

• DEC	hazardous	was	site	listing	and	Recovered	Government	Archive	(RGA)	
leaking	UST	registry	and	hazardous	waste	site;	

• Vermont	Tier	2	hazardous	materials	inventory	database	including	fuel	oil,	
kerosene	and	gasoline.	

	
However,	review	of	supplemental	information	and	the	fire	department	interview	
(Phase	I	ESA,	Section	7.3)	indicates	that	the	actual	location	of	the	Barrows	Coal	Site	
is	at	the	south	end	of	Depot	Street	in	Brattleboro,	approximately	1,200	feet	to	the	
south	of	the	Site.		
	
B.	 Release	Report	Date	
	
Not	applicable,	no	on-Site	releases	are	known	to	have	taken	place.	
	
C.	 Release	Response	Actions	
	
Not	applicable,	no	on-Site	releases	are	known	to	have	taken	place.	
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D.	 Previous	Environmental	Documents	
	
Phase	I	Environmental	Site	Assessment	
	
LEE	prepared	separate	Phase	I	ESAs	at	the	Site	in	December	2017.	5At	that	time,	the	
Site	was	owned	by	two	different	entities	and	the	Town	of	Brattleboro	identified	the	
Site	with	two	separate	tax	map	numbers.	The	Phase	I	ESAs	included	Tax	Parcel	
#00275480.100	(35	Main	Street),	and	Tax	Parcel	#00275480.210	(37-43	Main	
Street	and	5	Arch	Street),	Brattleboro,	Vermont.	
	
The	Phase	I	ESAs	were	conducted	for	the	Town	of	Brattleboro	on	behalf	of	the	
Brattleboro	Museum	and	Art	Center	(BMAC)	using	EPA	Brownfields	Assessment	
Grant	Funding	awarded	via	Grant	#BF-00A00112-0.		
	
The	Site	does	not	appear	on	the	environmental	databases	searched	during	the	Phase	
I	ESAs.	There	is	a	fuel	oil	AST	in	the	basement	and	two	propane	tanks	outside	the	
building.	Fuel	oil	is	used	to	heat	the	building,	and	propane	is	used	for	restaurant	
cooking.	
	
The	adjoining	property	to	the	east	(11	Arch	Street)	is	an	historic	machine	shop,	
leather	manufacturing	facility,	electrical	powerhouse,	and	substation.		Phase	I	and	
Phase	II	ESAs	were	performed	and	confirmed	that	the	11	Arch	Street	Site	contains	
tetrachloroethene	(PCE),	polycyclic	aromatic	hydrocarbons	(PAHs),	petroleum,	
arsenic,	lead	and	polychlorinated	biphenyl	compounds	(PCBs).		A	corrective	action	
plan	was	prepared.	
	
E.	 Copy	of	Previous	Environmental	Documents	
	
Both	of	the	referenced	prior	Phase	I	ESA	reports	are	on	file	with	the	DEC	in	
Montpelier,	Vermont.	
	
F.	 List	of	Governmental	Records	Reviewed	
	
LEE	reviewed	various	governmental	records	during	and	preceding	this	Phase	II	ESA,	
including	records	reviewed	during	the	Phase	I	ESA:	
	

• Town	of	Brattleboro	Land	Records		
• State	of	Vermont	Department	of	Environmental	Conservation	Hazardous	

Sites	List,	Solid	Waste	Facilities	list,	Leaking	UST	and	Above-ground	Storage	
Tank	database,	Brownfields	List	

																																																								
5	LEE,	Phase	I	Environmental	Site	Assessment	Reports,	KDC,	LLC	(35	Main	Street)	and	Brattleboro	
Real	Estate	Investments,	LP,	Brattleboro,	Vermont,	December	22,	2017.	
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• EPA	National	Priorities	List	(NPL),	Proposed	NPL,	Delisted	NPL,	CERCLIS,	
RCRA	CORRACTS,	RCRA	TSDF,	RCRA	Generators	database,	Institutional	
Controls	inventory,	Emergency	Response	Notification	System	

	
9.0	 WORK	PLAN	PROTOCOL	DEVIATIONS		
	
All	of	the	work	described	in	the	approved	SSQAPP	was	performed	as	described,	with	
no	deviation.		
	
10.0	 SAMPLE	COLLECTION	DEVIATIONS		
	
No	deviations	from	the	sample	collection	protocols	identified	in	the	approved	
SSQAPP	were	made.	
	
11.0	 CONTAMINATED	MEDIA	CHARACTERIZATION		
	
LEE	performed	a	Phase	II	ESA	consisting	of	a	soil	and	soil	gas	evaluation.	The	future	
plans	for	development	of	the	Site	include	residential	uses;	therefore,	all	laboratory	
analytical	data	have	been	evaluated	in	the	context	of	state	and	federal	residential	
Site	thresholds	for	contaminated	media.	Photos	showing	the	investigation	locations	
are	in	Appendix	A.	
	
A.	 Soil	
	
LEE	performed	a	soil	boring	investigation	of	the	Site	as	described	in	the	approved	
SSQAPP	addendum.		Three	borings	were	advanced	through	the	cement	basement	
floor	of	the	building	and	soil	samples	were	extracted	using	hand	tools.	A	Site	Map	
depicting	the	locations	of	the	sampling	is	attached.		
	
The	interior	boreholes	were	advanced	to	6-12”	below	the	base	of	the	cement	floor	
slab.		Soils	encountered	in	the	interior	borings	generally	consisted	of	dry	and	loose	
sand	with	gravel.		Groundwater	and	wet	soils	were	not	encountered.	Refusal	of	the	
sampling	tools	on	apparent	bedrock	was	noted	at	SB-1	and	SB-2.		Soil	samples	were	
screened	for	the	presence	of	volatile	organic	compounds	(VOCs)	using	a	portable	
photoionization	device	(PID)	with	a	10.6	eV	bulb.	PID	readings	were	0.0	parts	per	
million	(ppm)	in	the	soil	samples.	No	odors	or	staining	were	observed.		
	
Three	soil	samples	were	collected	for	laboratory	testing.	The	soil	samples,	identified	
as	SS-1	through	SS-3	were	analyzed	for	VOCs	via	EPA	Method	8260C	with	Method	
5035	methanol	preservation,	PP13	Metals	via	EPA	Method	6020,	and	for	PAHs	via	
EPA	Method	8270D.	Each	soil	sample	was	submitted	to	EAI	for	analysis.		
	
The	results	of	the	laboratory	testing	of	soil	samples	are	summarized	in	Appendix	C	
and	the	laboratory	report	is	in	Appendix	D.		



	 	 Brownfields	Phase	II	ESA	Report	 	 	
	 	 	 Barrows	Block	Brattleboro,	Vermont	

July	20,	2018	 	 	 	 	 	 																																													Page	11	
	 	

	
• No	detectable	VOCs	were	reported	in	soil	samples	SS-1	through	SS-3	except	a	

trace	concentration	of	styrene	was	reported	in	SS-1	(0.38	milligrams	per	
kilogram	(mg/kg)),	well	below	the	residential	screening	level	of	6,000	
mg/kg.		

• PAHs	were	present	above	reporting	limits	in	one	of	the	three	soil	samples	
(SS-3).	None	of	the	reported	PAH	concentrations	or	the	calculated	toxicity	
equivalency	quotient	as	Benzo-a-Pyrene	(TEQ	B[a]P)	exceeded	state	or	
federal	industrial	site	soil	screening	values.	No	PAHs	above	detection	limits	
were	reported	in	SS-1	or	SS-2.	

• Arsenic	was	not	reported	at	concentrations	above	statewide	background	
concentrations.	None	of	the	other	13	PP	Metals	tested	for	during	the	Phase	II	
ESA	were	reported	at	concentrations	above	regional	screening	levels	or	
Vermont	residential	screening	levels.	

	
B.	 Groundwater	
	
Groundwater	was	not	investigated	due	to	the	presence	of	bedrock	outcrops	near	the	
Site,	and	the	Site	is	covered	with	the	buildings	and	bedrock	outcrops,	thus	it	appears	
unlikely	there	would	be	sufficient	groundwater	on	the	Site	to	sample.	While	
occasional	small	quantities	of	groundwater	may	be	present	and	could	have	
contributed	to	contaminant	migration	onto	the	Site,	the	groundwater	column	is	
likely	not	sufficient	to	collect	samples.	
	
C.	 Drinking	Water	
	
The	Site	and	nearby	properties	are	served	by	the	Town	of	Brattleboro	municipal	
water	system.		No	drinking	water	wells	are	nearby,	and	no	drinking	water	wells	
were	tested	during	the	Phase	II	ESA.	The	closest	known	water	supply	wells	are	
located	approximately	15,000	feet	to	the	west	of	the	Site	according	to	the	DEC’s	on	
line	water	supply	well	locator.6		
	
D.	 Surface	Water		
	
The	Vermont	Natural	Resources	Atlas	does	not	depict	Class	1	or	Class	2	Wetlands	or	
Wetlands	Advisory	areas	on	or	in	the	vicinity	of	the	Site.		The	Whetstone	Brook	
abuts	the	Site	on	its	south	side.		However,	it	does	not	seem	likely	that	the	brook	
would	be	detectably	impacted	by	contamination	observed	on	the	Site.	Soil	
contamination	and	groundwater	contamination	were	not	identified	on	the	Site.	Lead	
was	identified	as	a	groundwater	contaminant	on	the	adjoining	property	to	the	east	
(11	Arch	Street).		
	

																																																								
6	Vermont	Agency	of	Natural	Resources	Private	Well	Locator	
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E.	 Sediment	
	
Sediment	was	not	evaluated	during	the	Phase	II	ESA	because	there	is	no	sediment	
on	the	Site.		Sediment	in	the	adjoining	Whetstone	Brook	was	not	evaluated.	Soil	
contamination	was	not	found	on	Site.	Contamination,	if	present	in	the	sediment,	
could	have	come	from	a	wide	variety	of	sources	proximal	to	the	brook	and	would	
not	likely	reflect	contributions	from	the	Site.	
	
F.	 Soil	Gas	and	Indoor	Air	
	
Three	soil	gas	samples,	an	outdoor	ambient	air	sample,	and	a	crawl	space	indoor	air	
sample	during	the	Phase	II	ESA.	The	locations	are	shown	on	the	attached	Site	Map.	
	
Soil	Gas	Testing	
	
On	June	7,	2018,	three	VAPOR	PINS®	were	installed	in	5/8”	penetrations	of	the	
basement	floor	slab.	The	penetrations	were	made	by	LEE	using	an	electric	rotary	
hammer	drill	and	5/8”	masonry	drill	bit.	The	VAPOR	PINS®	allow	collection	of	
representative	soil	gas	samples	from	soils	below	the	bottom	of	the	building’s	
foundation.	The	VAPOR	PINS®	consist	of	¼”	ID	x	3”	brass	fitting	with	a	silicon	seal.	
The	VAPOR	PINS®	were	pressed	into	the	5/8”	hole	to	create	a	tight	seal	around	the	
pin.	The	VAPOR	PINS®	were	water	tested	following	installation	to	insure	that	no	
leakage	was	taking	place	around	the	pin.	
	
On	June	7,	2018,	LEE	performed	soil	gas	monitoring	using	the	three	installed	VAPOR	
PINS®.	An	outdoor	ambient	air	sample	was	collected	simultaneously	for	
comparison.	The	ambient	air	sample	was	collected	from	a	point	on	the	east	side	of	
the	building,	along	the	rear	sidewalk.		
	
Approximately	1	liter	of	air	was	purged	from	each	VAPOR	PIN®	prior	to	sampling	
using	a	calibrated	air	pump	at	200	ml/min.	The	soil	gas	wells	were	screened	prior	to	
sampling	with	a	PID	and	readings	of	1.3,	2.6,	and	2.5	ppm	were	obtained	from	SG-1,	
SG-2	and	SG-3,	respectively.	
	
Following	successful	QAQC	tests,	soil	gas	samples	and	the	ambient	air	sample	were	
collected	into	1.4-liter	stainless	steel	Summa	canisters	with	2-hour	regulators.		The	
post-sampling	PID	readings	collected	from	each	well	were	0.3,	0.6,	and	0.1	ppm	
from	SG-1,	2	and	3,	respectively.		
	
ALS	of	Simi	Valley,	California	analyzed	the	soil	gas	samples	via	EPA	Method	TO-15.		
A	summary	of	the	soil	gas	results	is	included	in	Appendix	C,	and	the	laboratory	
analytical	report	is	included	in	Appendix	D.		Detected	compounds	are	presented	for	
reference	in	this	summary	table	along	with	the	Vapor	Intrusion	(VI)	residential	
screening	values	for	sub-slab	soil	gas.		
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The	soil	gas	testing	results	indicate	approximately	equal	numbers	of	detected	VOCs	
in	each	soil	gas	sample	(32	VOCs	in	soil	gas	sample	SG-1,	28	VOCs	in	soil	gas	sample	
SG-2,	and	31	VOCs	in	soil	gas	sample	SG-3).	The	VOCs	included	petroleum,	
chlorinated	solvents	(PCE	and	trichloroethene),	alcohols	(isopropyl	alcohol,	
ethanol),	Freon,	and	ketones	(acetone,	2-Hexanone,	MIBK,	MEK).		
	
Total	reported	VOC	concentrations	were	1,488	ug/m3	in	SG-1,	1,660	ug/m3	in	SG-2,	
and	1,553	ug/m3	in	SG-3.	Alcohols	and	acetone	appear	to	comprise	the	majority	of	
the	reported	VOC	concentrations	in	all	of	the	samples.	These	compounds	are	used	in	
laboratories	to	clean	the	soil	gas	canisters,	and	their	presence	may	not	represent	
actual	subsurface	conditions.	
	
None	of	the	reported	VOC	concentrations	exceeded	VI	residential	sub-slab	soil	gas	
screening	values	except	for	PCE	in	all	three	samples,	and	acrolein	in	SG-2	and	SG-3.		
The	reported	PCE	concentration	in	SG-3	(200	micrograms	per	cubic	meter	(ug/m3))	
also	exceeded	the	industrial	sub-slab	soil	gas	screening	value	(170	ug/m3).	The	
estimated	acrolein	concentration	in	SG-2	and	SG-3	(1.6	ug/m3	and	0.98	ug/m3)	
exceeded	the	VI	residential	sub-slab	soil	gas	screening	value	(0.7	ug/m3)	but	did	not	
exceed	the	industrial	sub-slab	soil	gas	screening	value	(2.9	ug/m3).		
	
The	results	of	the	ambient	air	sampling	indicated	that	a	slightly	larger	number	of	
VOCs	(36)	were	present	in	the	ambient	air	and	the	total	concentration	of	VOCs	in	the	
ambient	air	sample	was	about	2	orders	of	magnitude	below	those	in	the	soil	gas	
samples	(43	ug/m3).	PCE	was	non-detectable	in	the	ambient	air	sample,	and	
acrolein	was	reported	at	a	concentration	(1.0	ug/m3),	which	was	comparable	to	the	
sub-slab	soil	gas	results.	Acrolein,	benzene,	and	trichloroethene	were	reported	at	
concentrations	above	the	residential	air	screening	levels	in	the	outdoor	air	sample.	
	
Crawl	Space	Air	Sample	
	
On	June	7,	2018,	LEE	performed	indoor	air	quality	monitoring	inside	the	crawl	
space	below	35	Main	Street.		Weather	conditions	during	the	IAQ	testing	were	sunny	
and	little	wind,	with	outdoor	temperatures	ranging	from	65-75	degrees	F.	The	
indoor	temperatures	in	both	the	basement	crawl	space	and	first	floor	were	
comparable.	The	basement	crawl	space	is	not	normally	occupied	and	was	
unoccupied	during	the	testing.	The	trap	door	to	the	crawl	space	was	closed	except	
for	incidental	entry	and	exit	for	test	monitoring	purposes.		
	
ALS	analyzed	the	crawl	space	sample	via	EPA	Method	TO-15.		A	summary	of	the	
crawl	space	results	is	included	in	Appendix	C,	and	the	laboratory	analytical	report	is	
included	in	Appendix	D.		Detected	compounds	are	presented	for	reference	in	this	
summary	table	along	with	the	I-Rule	air	screening	values.		
	
The	results	of	the	crawl	space	air	sampling	indicated	that	51	VOCs	were	present	in	
the	crawl	space	sample,	and	the	total	concentration	of	VOCs	in	the	crawl	space	
sample	was	approximately	half	those	in	the	soil	gas	samples	(873	ug/m3).	PCE	was	
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reported	at	a	concentration	(0.20	ug/m3)	approximately	2-3	orders	of	magnitude	
below	the	sub-slab	soil	gas	results	and	below	the	indoor	air	residential	screening	
level.	Acrolein	was	reported	at	a	concentration	(0.22	ug/m3),	which	was	in	the	same	
order	of	magnitude	as	the	sub-slab	soil	gas	results,	below	the	outdoor	ambient	air	
concentration,	and	above	the	residential	and	the	industrial	air	screening	levels.	
	
A	concentration	of	naphthalene	was	reported	in	the	crawl	space	sample	(0.28	
ug/m3)	that	exceeded	the	residential	and	industrial	indoor	air	screening	levels.	A	
concentration	of	benzene	was	reported	in	the	crawl	space	sample	(0.56	ug/m3)	that	
exceeded	the	residential	but	not	the	industrial	indoor	air	screening	level.		Several	
other	petroleum-based	compounds	were	also	reported	in	the	crawl	space	sample,	
which	were	below	the	residential	indoor	air	screening	levels,	including	toluene,	
ethylbenzene,	xylenes,	trimethylbenzene	and	butyl	benzene.	The	most	likely	source	
of	these	detections	is	the	nearby	presence	of	the	fuel	oil	storage	tank	and	fuel	oil	
boiler.	
	
Concentrations	of	chloroform	and	isopropanol	were	also	reported	in	the	crawl	
space	sample	above	the	residential	air	screening	levels.	There	is	no	obvious	source	
for	the	chloroform	in	the	crawl	space	air.		Slightly	higher	chloroform	concentrations	
were	also	reported	in	soil	gas	samples	SG-1	and	SG-2.	One	possible	source	for	
chloroform	in	the	environment	is	chlorination	of	drinking	water,	wastewater,	and	
swimming	pools	according	to	EPA.7		It	is	also	present	near	pulp	and	paper	mills	due	
to	chlorination.		There	are	municipal	water	mains	nearby	the	Site	and	there	was	an	
historic	paper	mill	upstream,	behind	the	Latchis	Theater.		The	likely	source	of	the	
isopropanol	is	relic	cleaning	residue	from	the	laboratory	canister	cleaning	process.	
	
G.	 Site-Specific	Values	
	
No	site-specific	values	were	proposed	or	generated	during	this	ISI.	
	
12.0	 SITE-SPECIFIC	RISK	ASSESSMENT		
	
No	site-specific	risk	assessment	was	proposed	or	generated	during	this	ISI.	
	
13.0	 MAPS	
 
A	Site	location	map,	Site	Map,	Air	Contaminant	Map,	and	a	current	ANR	Natural	
Resources	Atlas	map	are	attached.			
	

																																																								
7	https://www.epa.gov/sites/production/files/2016-09/documents/chloroform.pdf		
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14.0	 DISCUSSION	
	
The	soils	data	collected	during	this	Phase	II	ESA	suggest	that	soils	beneath	the	
building	do	not	contain	levels	of	VOCs,	metals,	or	PAHs	that	would	suggest	the	
presence	of	urban	soils	or	other	on-Site	contamination.	It	appears	there	is	very	little	
soil	at	the	Site,	and	that	bedrock	is	close	to	the	bottom	of	the	building.	There	are	
bedrock	outcrops	along	the	south	side	of	the	building,	near	Whetstone	Brook.	
	
The	soil	gas	data	suggest	that	PCE	is	present	at	concentrations	above	DEC	screening	
values	for	vapor	intrusion	into	structures.		The	concentrations	at	all	three	soil	gas	
sampling	locations	exceeded	the	residential	vapor	intrusion	threshold,	while	the	
concentration	at	SG-3	exceeded	the	residential	and	industrial	vapor	intrusion	
thresholds.		The	ambient	air	sample	did	not	contain	a	detectable	concentration	of	
PCE.	Therefore,	it	appears	that	it	is	present	in	soil	gas	due	to	sub-surface	conditions,	
and	not	as	a	result	of	infiltration	from	the	outdoor	air	due	to	nearby	activities.	
	
The	crawl	space	sample	contained	PCE	at	a	concentration	below	the	residential	air	
screening	threshold.	This	suggests	that	soil	gas	not	trapped	beneath	the	cement	
floor	slab	is	diffusing	into	the	building’s	air	space	and	is	diluted.	The	crawl	space	is	a	
closed	section	of	the	35	Main	Street	building	surrounded	by	foundation	walls	with	
no	windows	or	doors	except	for	the	18”	square	trap	door	in	the	first	floor.	There	
was	minimal	disturbance	during	the	sampling,	and	therefore,	the	reported	
concentration	of	PCE	in	the	crawl	space	air	most	likely	represents	close	to	
equilibrium	conditions	for	the	soil	gas	to	indoor	air	transfer.	Since	the	reported	
concentration	was	below	the	residential	air	screening	level,	it	appears	unlikely	that	
the	indoor	air	in	the	basement	and	first	floor	of	35	Main	Street	would	be	impacted	
with	PCE	at	concentrations	over	the	residential	air	screening	level.	
	
The	PCE	concentrations	in	soil	gas	beneath	the	37-43	Main	Street	building	suggest	
that	indoor	air	could	be	impacted	with	PCE	above	residential	screening	levels.	The	
35	Main	Street	crawl	space	air	testing	data	are	not	directly	comparable	with	the	37-
43	Main	Street	indoor	air	environment	because	of	differences	in	the	way	the	
buildings	were	constructed.	The	foundation	at	35	Main	Street	is	brick	and	stone	
with	a	dirt	floor	crawl	space	built	in	the	1920s	while	the	foundation	at	37-43	Main	
Street	is	a	poured	concrete	foundation	built	in	the	1970’s.		The	two	foundations	are	
separated	by	cement	walls.	
	
Acrolein	was	found	in	soil	gas	at	concentrations	above	residential	sub-slab	soil	
screening	values.	Acrolein	was	also	found	in	the	outdoor	air	at	comparable	
concentrations	and	in	the	crawl	space	air.	These	observations	suggest	that	there	is	
an	area	wide	source	of	acrolein	and	that	it	could	be	transmitted	through	outdoor	air.	
According	to	an	EPA	summary,	acrolein	is	primarily	used	as	an	intermediate	in	
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chemical	synthesis,	and	as	a	biocide.	It	also	forms	from	the	breakdown	of	outdoor	
air	pollutants	and	from	burning	of	organic	matter	such	as	tobacco	or	petroleum.8	
	
Updated	Site	Conceptual	Model	
	
The	Site	consists	of	an	approximately	0.12	acre	parcel	on	the	east	side	of	Main	Street	
in	downtown	Brattleboro.	Current	uses	in	the	surrounding	area	are	a	mix	of	urban	
commercial,	residential,	and	industrial	development.		Much	of	the	area	is	currently	
developed	with	3	and	4-story	buildings	that	date	back	to	the	1800s	and	the	early	
1900s.	There	are	many	retail	stores	along	Main	Street,	a	theater,	offices,	and	
residential	apartments.	Past	uses	in	the	area	also	included	dry	cleaners,	a	paper	mill	
and	printing	presses.	
	
The	overall	Site	setting	is	along	the	north	bank	of	Whetstone	Brook.		The	land	slopes	
sharply	southward	to	the	brook.	The	building	foundation	is	on	the	north	bank	of	
Whetstone	Brook.		There	are	extensive	bedrock	outcrops	in	the	brook	visible	from	
the	Site	and	the	adjoining	properties.	No	wetland	areas	were	observed.		
	
Bedrock	in	the	vicinity	of	the	Site	consists	of	phyllite,	slate	and	quartzite	of	the	
Devonian-aged	Waits	River	Formation.	The	overburden	deposits	in	the	area	of	the	
Site	are	mapped	as	glacial	lake	sand	deposits	associated	with	the	most	recent	
Pleistocene	ice	age.9		Soil	boring	data	suggests	that	the	soils	on	the	Site	are	not	
native	and	that	either	there	were	no	native	soils	(e.g.,	the	site	was	exposed	bedrock),	
or	the	native	soils	were	removed	during	development,	and	later	replaced	with	fill	
soils.	
	
Geologically,	the	site	is	in	the	Connecticut	River	Valley	with	was	formerly	occupied	
by	the	postglacial	Connecticut	Valley	Lake,	also	known	as	Lake	Hitchcock.10		The	
regional	shallow	overburden	in	the	valley	is	comprised	dominantly	of	Pleistocene,	
glaciolacustrine	littoral	sediments;	well-sorted	littoral	sands	are	deposited	over	the	
bedrock	and	are	overlain	by	horizontally	bedded	littoral	sands	and	gravel	deposited	
by	the	shoaling	lake.11	The	regional	overburden	aquifer	is	not	continuous,	but	
occupies	the	buried	valleys	in	the	bedrock.	
	
	 Potential	Sources	
	
The	potential	source(s)	of	contamination	at	the	Site	are	adjoining	and	nearby	
current	and	historic	property	uses	including	dry	cleaning,	printing,	paper	mills,	and	
underground	storage	tanks.	No	other	potential	sources	are	known	at	this	time.	
	

																																																								
8	https://www.epa.gov/sites/production/files/2016-08/documents/acrolein.pdf				
9	ANR	Natural	Resources	Atlas.	
10	Stewart	and	MacClintock,	1969	
11	Doll,	1970.	
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	 Potential	Receptors	
	
Buildings	in	the	Vicinity	

	
Based	on	the	results	of	the	Phase	II	ESA,	it	does	not	appear	that	the	Site	poses	an	
environmental	risk	to	nearby	buildings,	although	nearby	buildings	could	be	
susceptible	to	the	same	area-wide	soil	gas	concerns	that	appear	to	be	present	at	the	
Site.		
	
Utility	Corridors	
	
Utility	corridors	in	the	vicinity	of	the	Site	include	buried	water,	sewer	and	storm	
drain	lines.	Based	on	the	results	of	the	Phase	II	ESA,	it	does	not	appear	that	the	Site	
poses	an	environmental	risk	to	nearby	utility	lines.	
	
Wetlands	and	Surface	Water	Bodies	
	
The	Vermont	Natural	Resources	Atlas	does	not	depict	Class	1	or	Class	2	Wetlands	or	
Wetlands	Advisory	areas	on	or	in	the	vicinity	of	the	site.		The	Whetstone	Brook	
abuts	the	Site	on	its	east	side.		Based	on	the	results	of	the	Phase	II	ESA,	it	does	not	
appear	that	the	Site	poses	an	environmental	risk	to	the	brook.	
	
Public	and	Private	Water	Supplies	
	
The	Site	and	surrounding	area	is	served	by	a	municipal	water	system.		The	closest	
known	water	supply	wells	is	located	approximately	15,000	feet	to	the	west	of	the	
Site	according	to	the	DEC’s	on	line	water	supply	well	locator.12		Based	on	the	results	
of	the	Phase	II	ESA,	the	Site	does	not	pose	risk	to	water	supplies.	
	
Site	Users	
	
The	Site	is	currently	used	by	commercial	businesses.	There	is	no	known	impact	to	
Site	users	at	this	time.	The	crawl	space	data	indicate	that	tenants	at	35	Main	Street	
do	not	appear	to	be	at	risk	due	to	PCE	contamination	below	the	building.	The	sub-
slab	soil	gas	data	indicate	that	tenants	at	37-43	Main	Street	could	be	at	risk	due	to	
PCE	contamination	below	the	building.		
	
15.0	 DATA	PRESENTATION	
	
LEE	compiled	current	and	previous	analytical	data	for	the	Site	in	tabular	format	
with	comparisons	to	the	current	state	and	federal	soil	screening	values	presented	in	
the	I-Rule.		These	tables	are	included	in	Appendix	C,	with	the	supporting	laboratory	

																																																								
12	Vermont	Agency	of	Natural	Resources	Private	Well	Locator	
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data	in	Appendix	D.		Observations	regarding	the	data	and	comparison	to	current	
screening	values	are	presented	in	Section	11.		
	
16.0	 QA/QC	SAMPLE	RESULTS	
	
LEE’s	quality	assurance	officer	for	the	Site	performed	data	validation	per	
requirements	of	LEE’s	Generic	QAPP	document,	Sections	Q,	R,	and	S.		The	review	
included	field	and	laboratory	data.	All	data	were	determined	to	be	acceptable	
without	condition	for	the	purposes	of	the	Phase	II	ESA.		The	data	validation	report	
and	calculations	spreadsheet	are	included	in	Appendix	E.	
	
17.0	 INVESTIGATION	DERIVED	WASTE	
	
Investigation-derived	waste	associated	with	this	investigation	included	small	
amounts	of	concrete	and	soils	generated	during	drilling.		All	of	the	drill	cuttings	
were	returned	to	the	boreholes	that	they	were	generated	from.		No	investigation-
derived	waste	was	left	on	Site	pending	testing	or	disposal.		
	
18.0	 CONCLUSIONS	AND	RECOMMENDATIONS	
	
LEE	has	developed	the	following	conclusions	following	completion	of	this	
investigation.	
	
1. LEE	was	retained	by	the	Town	of	Brattleboro	to	perform	a	Brownfields	Phase	II	

at	the	Site.	The	Phase	II	ESA	was	performed	as	specified	in	LEE’s	Site	SSQAPP	
Addendum	dated	April	3,	2018,	amended	on	May	3,	2018.	The	amended	SSQAPP	
was	approved	by	DEC	on	May	21,	2018	and	by	USEPA	on	May	22,	2018.	

2. No	on-Site	releases	have	been	reported,	and	none	were	identified	during	this	
Phase	II	ESA.			

3. The	results	of	the	laboratory	testing	of	soil	samples	were	that	no	detectable	
VOCs	were	reported	in	soil	samples	SS-1	through	SS-3	except	a	trace	
concentration	of	styrene	was	reported	in	SS-1,	well	below	the	residential	
screening	level.	PAHs	were	present	above	reporting	limits	in	one	of	the	three	soil	
samples	(SS-3).	None	of	the	reported	PAH	concentrations	or	the	calculated	TEQ	
B[a]P	exceeded	state	or	federal	industrial	site	soil	screening	values.	Arsenic	was	
not	reported	at	concentrations	above	statewide	background	concentrations.	
None	of	the	other	13	PP	Metals	tested	for	during	the	Phase	II	ESA	were	reported	
at	concentrations	above	regional	screening	levels	or	Vermont	residential	
screening	levels.	

4. LEE	performed	soil	gas	monitoring	using	the	three	installed	VAPOR	PINS®	and	
indoor	air	quality	monitoring	inside	the	crawl	space	below	35	Main	Street.		An	
outdoor	ambient	air	sample	was	collected	simultaneously	for	comparison.	The	
soil	gas	testing	results	indicate	approximately	equal	numbers	of	detected	VOCs	
in	each	soil	gas	sample.	Alcohols	and	acetone	comprise	the	majority	of	the	
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reported	VOC	concentrations	in	all	of	the	samples.	These	compounds	are	used	in	
laboratories	to	clean	the	soil	gas	canisters,	and	their	presence	may	not	represent	
actual	subsurface	conditions.	None	of	the	reported	sub-slab	soil	gas	VOC	
concentrations	exceeded	VI	residential	sub-slab	soil	gas	screening	values	except	
for	PCE	in	all	three	samples,	and	acrolein	in	SG-2	and	SG-3.		The	reported	PCE	
concentration	in	SG-3	also	exceeded	the	industrial	sub-slab	soil	gas	screening	
value.	The	estimated	acrolein	concentration	in	SG-2	and	SG-3	exceeded	the	VI	
residential	sub-slab	soil	gas	screening	value	but	did	not	exceed	the	industrial	
sub-slab	soil	gas	screening	value.			

5. The	results	of	the	ambient	air	sampling	indicated	that	the	total	concentration	of	
VOCs	in	the	ambient	air	sample	was	about	2	orders	of	magnitude	below	those	in	
the	soil	gas	samples.	PCE	was	non-detectable	in	the	ambient	air	and	acrolein	was	
reported	at	a	concentration	that	was	comparable	to	the	sub-slab	soil	gas	results.	

6. The	results	of	the	crawl	space	air	sampling	indicated	that	the	total	concentration	
of	VOCs	in	the	crawl	space	sample	was	approximately	half	those	in	the	soil	gas	
samples.	PCE	was	reported	at	a	concentration	2-3	orders	of	magnitude	below	the	
sub-slab	soil	gas	results	and	below	the	indoor	air	residential	screening	level.	
Acrolein	was	reported	at	a	concentration	that	was	in	the	same	order	of	
magnitude	as	the	sub-slab	soil	gas	results,	below	the	outdoor	air	concentration,	
and	above	the	residential	and	the	industrial	air	screening	levels.	

7. A	concentration	of	naphthalene	was	reported	in	the	crawl	space	sample	that	
exceeded	the	residential	and	industrial	indoor	air	screening	levels.	A	
concentration	of	benzene	was	reported	in	the	crawl	space	sample	that	exceeded	
the	residential	but	not	the	industrial	indoor	air	screening	level.		Several	other	
petroleum-based	compounds	were	also	reported	in	the	crawl	space	sample,	the	
concentrations	of	which	were	below	the	residential	indoor	air	screening	levels,	
including	toluene,	ethylbenzene,	xylenes,	trimethylbenzene	and	butyl	benzene.	
The	most	likely	explanation	for	these	detections	is	the	nearby	presence	of	the	
fuel	oil	storage	tank	and	fuel	oil	boiler.	

8. Concentrations	of	chloroform	and	isopropanol	were	also	reported	in	the	crawl	
space	sample	above	the	residential	air	screening	levels.	There	is	no	obvious	
source	for	the	chloroform	in	the	crawl	space	air.		Slightly	higher	chloroform	
concentrations	were	reported	in	soil	gas	samples	SG-1	and	SG-2.	One	possible	
source	for	chloroform	in	the	environment	is	chlorination	of	drinking	water,	
wastewater	and	swimming	pools	according	to	EPA.13		It	is	also	present	near	pulp	
and	paper	mills	due	to	chlorination.		There	are	municipal	water	mains	nearby	
the	Site	and	there	was	an	historic	paper	mill	upstream,	behind	the	Latchis	
Theater.		The	likely	source	of	the	isopropanol	is	relic	cleaning	residue	from	the	
laboratory	canister	cleaning	process.	

	
LEE	has	developed	the	following	recommendations	in	connection	with	this	Phase	II	
ESA.	
	

																																																								
13	https://www.epa.gov/sites/production/files/2016-09/documents/chloroform.pdf		
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1. A	round	of	indoor	air	quality	testing	should	be	performed	in	the	lower	level	
of	the	37-43	Main	Street	building.	The	purpose	is	to	gauge	whether	PCE	
concentrations	in	the	indoor	air	have	been	impacted	by	the	sub-slab	vapor	
concentrations.			

2. If	indoor	air	quality	testing	documents	elevated	PCE	concentrations	above	
DEC	screening	levels	then	future	development	should	consider	incorporating	
a	sub-slab	depressurization	system	in	the	construction	to	minimize	impact.		

	
19.0	 SIGNATURE	AND	CERTIFICATION	
	
“I	certify	under	penalty	of	perjury	that	I	am	an	environmental	professional	and	that	
all	content	contained	within	this	deliverable	is	to	the	best	of	my	knowledge	true	and	
correct.”	

	
_____________________________________________	
Alan	Liptak,	Environmental	Professional	
	
	
20.0	 STANDARD	OPERATING	PROCEDURES	
	
A	list	of	consultant	standard	operating	procedures	(SOPs)	that	were	used	during	site	
investigation	shall	be	listed	in	the	report	and	provided	to	the	Secretary	upon	request.		
	
A	list	of	SOPs	was	included	in	the	approved	SSQAPP	Addendum.		

	
21.0	 MAPS	AND	APPENDICIES	
	
MAPS	

A. Site	Location	Map	
B. Site	Map	
C. Air	Contaminant	Map	
D. ANR	Atlas	Map	

	
APPENDIX	

A. Photographic	Documentation	
B. Field	Notes	
C. Tabular	Summary	of	Assessment	Data	
D. Laboratory	Analytical	Reports	
E. Data	Validation	Report	
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Photograph ID: 001
Date: June 7 2018
Location:
Soil gas sample SG-1

Direction:
Looking west
Comments:

Showing collection of SG-1 from
the VAPOR Pin at SB-1. 

Photograph ID: 002
Date: June 7 2018
Location: 
Restaurant storeroom, location of 
SB-2, SS-2 and SG-2
Direction: 
Looking west
Comments:

Showing the area where SB-2
was advanced.

Photographic Documentation
Phase II Environmental Site Assessment

Barrows Block
35-43 Main Street and 5 Arch Street 

LEE #17-103



Photograph ID: 003
Date: June 7 2018
Location:
Boiler room closet, location of 
SB-3, SS-3 and SG-3.
Direction:
Looking north
Comments:

Showing the closet where SB-3
was advanced.

Photograph ID: 004
Date: June 7 2018
Location:
Crawl space

Direction: 
Looking east
Comments:

Showing the location of the crawl
space indoor air sampling. 

Phase II Environmental Site Assessment
Barrows Block

35-43 Main Street and 5 Arch Street 
LEE #17-103

Photographic Documentation
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Tabular	Summary	of	Laboratory	Results	
	
	
	
	
	
	
	

	 	



Soil	Sample SS-1 SS-2 SS-3 Duplicate
Locations SG-1/5	Arch	St. SG-2/Storage SG-3/Storage SG-2
PID	reading	(ppm) 0.0 0.0 0.0 0.0
Sample	Date 6/7/18 6/7/18 6/7/18 6/7/18
VOCs,	EPA	Method	8260C	(mg/kg)
Dichlorodifluoromethane	 ND<0.1 ND<0.1 ND<0.1 ND<0.1 87 370 NA
Chloromethane	 ND<0.1 ND<0.1 ND<0.1 ND<0.1 110 460 NA
Vinyl	Chloride ND<0.1 ND<0.1 ND<0.1 ND<0.1 0.059 1.7 NA
Bromomethane	 ND<0.2 ND<0.2 ND<0.2 ND<0.2 6.8 30 NA
Chloroethane	(ethyl	chloride) ND<0.1 ND<0.1 ND<0.1 ND<0.1 14,000 57,000 NA
Trichlorofluoromethane	 ND<0.1 ND<0.1 ND<0.1 ND<0.1 23,000 350,000 NA
Diethyl	Ether ND<0.05 ND<0.05 ND<0.05 ND<0.05 NA NA NA
Acetone	 ND<2 ND<2 ND<2 ND<2 NA 670,000 NA
1	,1-Dichloroethene	 ND<0.05 ND<0.05 ND<0.05 ND<0.05 230 1,000 NA
Methylene	chloride	 ND<0.1 ND<0.1 ND<0.1 ND<0.1 57 1,000 NA
Carbon	disulfide	 ND<0.1 ND<0.1 ND<0.1 ND<0.1 770 3,500 NA
MTBE ND<0.1 ND<0.1 ND<0.1 ND<0.1 47 210 647
trans-1,2-Dichloroethene ND<0.05 ND<0.05 ND<0.05 ND<0.05 NA 23,000 150
1,1-Dichloroethane ND<0.05 ND<0.05 ND<0.05 ND<0.05 3.6 16 NA
2,2-Dichloropropane	 ND<0.05 ND<0.05 ND<0.05 ND<0.05 NA NA NA
cis-1,2-Dichloroethene ND<0.05 ND<0.05 ND<0.05 ND<0.05 NA 2,300 135
2-Butanone(MEK)	 ND<0.5 ND<0.5 ND<0.5 ND<0.5 NA 190,000 26000
Bromochloromethane	 ND<0.05 ND<0.05 ND<0.05 ND<0.05 NA 630 129
Tetrahydrofuran(THF)	 ND<0.5 ND<0.5 ND<0.5 ND<0.5 NA NA NA
Chloroform ND<0.05 ND<0.05 ND<0.05 ND<0.05 0.32 1.4 NA
1,1,1-Trichloroethane	 ND<0.05 ND<0.05 ND<0.05 ND<0.05 8,100 36,000 NA
Carbon	tetrachloride	 ND<0.05 ND<0.05 ND<0.05 ND<0.05 NA 2.9 0.247
1	,1-Dichloropropene	 ND<0.05 ND<0.05 ND<0.05 ND<0.05 NA NA NA
Benzene ND<0.05 ND<0.05 ND<0.05 ND<0.05 NA 5.1 0.442
1,2-Dichloroethane	 ND<0.05 ND<0.05 ND<0.05 ND<0.05 NA 2 0.175
Trichloroethene	(TCE) ND<0.05 ND<0.05 ND<0.05 ND<0.05 NA 6 0.442
1,2-Dichloropropane	 ND<0.05 ND<0.05 ND<0.05 ND<0.05 1 4.4 NA
Dibromomethane	 ND<0.05 ND<0.05 ND<0.05 ND<0.05 24 99 NA
Bromodichloromethane	 ND<0.05 ND<0.05 ND<0.05 ND<0.05 0.29 1.3 NA
4-Methyl-2-pentanone(MIBK)		 ND<0.5 ND<0.5 ND<0.5 ND<0.5 33,000 140,000 NA
cis-1,3-Dichloropropene ND<0.05 ND<0.05 ND<0.05 ND<0.05 1.8 8.2 NA
Toluene ND<0.05 ND<0.05 ND<0.05 ND<0.05 NA 47,000 4640
trans-1,3-Dichloropropene	 ND<0.05 ND<0.05 ND<0.05 ND<0.05 1.8 8.2 NA
1,1,2-Trichloroethane	 ND<0.05 ND<0.05 ND<0.05 ND<0.05 1.1 5 NA
2-Hexanone	 ND<0.1 ND<0.1 ND<0.1 ND<0.1 200 1,300 NA
Tetrachloroethene	(PCE) ND<0.05 ND<0.05 ND<0.05 ND<0.05 NA 100 1.46
1,3-Dichloropropane	 ND<0.05 ND<0.05 ND<0.05 ND<0.05 1,600 23,000 NA
Dibromochloromethane	 ND<0.05 ND<0.05 ND<0.05 ND<0.05 8.3 39 NA
1,2-Dibromoethane(EDB)	 ND<0.05 ND<0.05 ND<0.05 ND<0.05 0.036 0.16 NA
Chlorobenzene	 ND<0.05 ND<0.05 ND<0.05 ND<0.05 NA 1,300 273
NOTES:	
Soil	Screening	Levels	(RSL/SSL)	from		July	2017	Vermont	DEC	Investigation	and	Remediation	of	Contaminated	Properties	Rule
Shaded	cell	=	reporting	limit	exceeds	RSL/VSL.
NA	=	No	RSL/VSL	available

Brownfields	Phase	II	Environmental	Site	Assessment
	Soil	Sampling	Data	Summary
Barrows	Block,	Main	Street
Brattleboro,	Vermont

Page	1	of	8

VSL	Residential	
(mg/kg)

EPA	
Residential	
RSL	(mg/kg)

EPA	Industrial	
RSL	(mg/kg)



Soil	Sample SS-1 SS-2 SS-3 Duplicate
Locations
PID	reading	(ppm)
Sample	Date 6/7/18 6/7/18 6/7/18 6/7/18
VOCs,	EPA	Method	8260C	(mg/kg)	(continued)
1,1,1,2-Tetrachloroethane	 ND<0.05 ND<0.05 ND<0.05 ND<0.05 2 8.8 NA
Ethylbenzene ND<0.05 ND<0.05 ND<0.05 ND<0.05 NA 25 2.21
mp-Xylene ND<0.05 ND<0.05 ND<0.05 ND<0.05 550 2,400 NA
o-Xylene ND<0.05 ND<0.05 ND<0.05 ND<0.05 650 2,800 NA
Styrene 0.38 ND<0.05 ND<0.05 ND<0.05 6,000 35,000 NA
Bromoform	 ND<0.05 ND<0.05 ND<0.05 ND<0.05 19 86 NA
IsoPropylbenzene	(cumene) ND<0.05 ND<0.05 ND<0.05 ND<0.05 1900 9900 NA
Bromobenzene	 ND<0.05 ND<0.05 ND<0.05 ND<0.05 290 1,800 NA
1,1,2,2-Tetrachloroethane	 ND<0.05 ND<0.05 ND<0.05 ND<0.05 0.6 2.7 NA
1,2,3-Trichloropropane ND<0.05 ND<0.05 ND<0.05 ND<0.05 NA 0.11 0.00324
n-Propylbenzene ND<0.05 ND<0.05 ND<0.05 ND<0.05 3,800 24,000 NA
2-Chlorotoluene	 ND<0.05 ND<0.05 ND<0.05 ND<0.05 1,600 23,000 NA
4-Chlorotoluene	 ND<0.05 ND<0.05 ND<0.05 ND<0.05 1,600 23,000 NA
1,3,5-trimethylbenzene ND<0.05 ND<0.05 ND<0.05 ND<0.05 NA 12,000 264*
tert-Butylbenzene ND<0.05 ND<0.05 ND<0.05 ND<0.05 7,800 120,000 NA
1,2,4-trimethylbenzene ND<0.05 ND<0.05 ND<0.05 ND<0.05 NA 240 264*
sec-Butylbenzene ND<0.05 ND<0.05 ND<0.05 ND<0.05 7,800 120,000 NA
1,3-Dichlorobenzene	 ND<0.05 ND<0.05 ND<0.05 ND<0.05 NA NA NA
p-Isopropyltoluene	(p-cymene) ND<0.05 ND<0.05 ND<0.05 ND<0.05 NA NA NA
1,4-Dichlorobenzene ND<0.05 ND<0.05 ND<0.05 ND<0.05 2.6 11 NA
1,2-Dichlorobenzene ND<0.05 ND<0.05 ND<0.05 ND<0.05 1,800 9,300 NA
n-Butylbenzene ND<0.05 ND<0.05 ND<0.05 ND<0.05 3,900 58,000 NA
1,2-Dibromo-3-chloropropane	 ND<0.05 ND<0.05 ND<0.05 ND<0.05 NA 0.064 0.00327
1,2,4-Trichlorobenzene	 ND<0.05 ND<0.05 ND<0.05 ND<0.05 24 110 NA
Hexachlorobutadiene	 ND<0.05 ND<0.05 ND<0.05 ND<0.05 1.2 5.3 NA
Naphthalene ND<0.1 ND<0.1 ND<0.1 ND<0.1 NA 17 1.42
1,2,3-Trichlorobenzene	 ND<0.05 ND<0.05 ND<0.05 ND<0.05 63 930 NA
Total	Reported	VOCs 0.38 ND ND ND - - -
NOTES:	
IROCP	=	July	2017	Vermont	DEC	Investigation	and	Remediation	of	Contaminated	Properties	Rule
Shaded	cell	=	reporting	limit	exceeds	USEPA	or	Vermont	Residential	Soil	Screening	Value
NA	=	No	RSL/VSL	available

Brownfields	Phase	II	Environmental	Site	Assessment

Barrows	Block,	Main	Street
Brattleboro,	Vermont
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	Soil	Sampling	Data	Summary

VSL	Residential	
(mg/kg)

EPA	
Residential	
RSL	(mg/kg)

EPA	Industrial	
RSL	(mg/kg)



Soil	Sample SS-1 SS-2 SS-3 Duplicate
Locations
PID	reading	(ppm)
Sample	Date 6/7/18 6/7/18 6/7/18 6/7/18
TOTAL	METALS,	EPA	Method	6020	(mg/kg,	dry)
Total	Antimony ND<0.5 ND<0.5 ND<0.5 ND<0.5 NA 470 27.1 NA
Total	Arsenic 2.6 2.7 10 2.6 NA NA NA 16/16
Total	Beryllium ND<0.5 ND<0.5 ND<0.5 ND<0.5 NA 2,300 36.0 NA
Total	Cadmium ND<0.5 ND<0.5 ND<0.5 ND<0.5 NA 980 7.15 NA
Total	Chromium 24 21 15 24 NA NA NA NA
Total	Copper 330 130 39 130 3,100 47,000 NA NA
Total	Lead 3.6 3.2 13 3.3 400 800 NA 41/111
Total	Mercury ND<0.1 ND<0.1 ND<0.1 ND<0.1 NA 46 10.9 NA
Total	Nickel 21 19 18 21 NA 22000 980 NA
Total	Selenium 0.55 ND<0.5 ND<0.5 ND<0.5 NA 5,800 382 NA
Total	Silver ND<0.5 ND<0.5 ND<0.5 ND<0.5 NA 5,800 247 NA
Total	Thallium ND<0.5 ND<0.5 ND<0.5 ND<0.5 NA 12 0.764 NA
Total	Zinc 40 41 62 40 NA 350,000 22,900 NA
PAH	EPA	Method	8270D	(mg/kg)
Naphthalene ND<0.007 ND<0.007 ND<0.007 ND<0.007 NA 17 1.42 NA
2-Methylnaphthalene ND<0.007 ND<0.007 0.023 ND<0.007 240 3,000 NA NA
1-Methylnaphthalene ND<0.007 ND<0.007 0.013 ND<0.007 18 73 NA NA
Acenaphthylene ND<0.007 ND<0.007 ND<0.007 ND<0.007 NA NA NA NA
Acenaphthene ND<0.007 ND<0.007 ND<0.007 ND<0.007 3,600 45,000 NA NA
Fluorene ND<0.007 ND<0.007 ND<0.007 ND<0.007 2,400 30,000 NA NA
Phenanthrene ND<0.007 ND<0.007 0.013 ND<0.007 NA NA NA NA
Anthracene ND<0.007 ND<0.007 ND<0.007 ND<0.007 18,000 230,000 NA NA
Fluoranthene ND<0.007 ND<0.007 ND<0.007 ND<0.007 2,400 30,000 NA NA
Pyrene ND<0.007 ND<0.007 0.0088 ND<0.007 1,800 23,000 NA NA
Benzo(a)anthracene ND<0.007 ND<0.007 ND<0.007 ND<0.007 0.16 2.9 NA NA
Chrysene ND<0.007 ND<0.007 ND<0.007 ND<0.007 16 290 NA NA
Benzo(b)fluoranthene ND<0.007 ND<0.007 ND<0.007 ND<0.007 0.16 2.9 NA NA
Benzo(k)fluoranthene ND<0.007 ND<0.007 ND<0.007 ND<0.007 1.6 29 NA NA
Benzo(a)pyrene ND<0.007 ND<0.007 ND<0.007 ND<0.007 NA NA 0.076/1.54* NA
Indeno(1,2,3-cd)pyrene ND<0.007 ND<0.007 ND<0.007 ND<0.007 0.16 2.9 NA NA
Dibenz(a,h)anthracene ND<0.007 ND<0.007 ND<0.007 ND<0.007 0.016 0.29 NA NA
Benzo(g,h,i)perylene ND<0.007 ND<0.007 ND<0.007 ND<0.007 NA NA NA NA
Total	Reported	PAHs ND ND 0.058 ND -- -- -- --
PAH	Toxicity	Equivalency	as	B[a]P 0.0081 0.0081 0.0081 0.0081 NA NA NA 0.026/0.580
NOTES:	
IROCP	=	July	2017	Vermont	DEC	Investigation	and	Remediation	of	Contaminated	Properties	Rule
Shaded	cell	=	reporting	limit	exceeds	USEPA	or	Vermont	Residential	Soil	Screening	Value
NA	=	No	RSL/VSL	available

VT	Statewide	
Background	Soil	
Concentration	
(mg/kg)

EPA	Industrial	
RSL	(mg/kg)

EPA	
Residential	
RSL	(mg/kg)

VSL	Residential	
(mg/kg)

Brownfields	Phase	II	Environmental	Site	Assessment
	Soil	Sampling	Data	Summary
Barrows	Block,	Main	Street
Brattleboro,	Vermont
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Soil	Sample	SS-1

Contaminant
Concentration	

(mg/kg)
Toxicity	Equivalency	

Factor
Toxicity	Equivalents	to	

Benzo(a)pyrene	
Benzo(a)anthracene 0.0035 0.1 0.00035
Chrysene 0.0035 0.001 0.0000035
Benzo(b)fluoranthene 0.0035 0.1 0.00035
Benzo(k)fluoranthene 0.0035 0.01 0.000035
Benzo(a)pyrene 0.0035 1 0.0035
Indeno(1,2,3-cd)pyrene 0.0035 0.1 0.00035
Dibenz(a,h)anthracene 0.0035 1 0.0035

0.0081
Soil	Sample	SS-2

Contaminant
Concentration	

(mg/kg)
Toxicity	Equivalency	

Factor
Toxicity	Equivalents	to	

Benzo(a)pyrene	
Benzo(a)anthracene 0.0035 0.1 0.00035
Chrysene 0.0035 0.001 0.0000035
Benzo(b)fluoranthene 0.0035 0.1 0.00035
Benzo(k)fluoranthene 0.0035 0.01 0.000035
Benzo(a)pyrene 0.0035 1 0.0035
Indeno(1,2,3-cd)pyrene 0.0035 0.1 0.00035
Dibenz(a,h)anthracene 0.0035 1 0.0035

0.0081
Soil	Sample	SS-3

Contaminant
Concentration	

(mg/kg)
Toxicity	Equivalency	

Factor
Toxicity	Equivalents	to	

Benzo(a)pyrene	
Benzo(a)anthracene 0.0035 0.1 0.00035
Chrysene 0.0035 0.001 0.0000035
Benzo(b)fluoranthene 0.0035 0.1 0.00035
Benzo(k)fluoranthene 0.0035 0.01 0.000035
Benzo(a)pyrene 0.0035 1 0.0035
Indeno(1,2,3-cd)pyrene 0.0035 0.1 0.00035
Dibenz(a,h)anthracene 0.0035 1 0.0035

0.0081
Soil	Sample:	Duplicate

Contaminant
Concentration	

(mg/kg)
Toxicity	Equivalency	

Factor
Toxicity	Equivalents	to	

Benzo(a)pyrene	
Benzo(a)anthracene 0.0035 0.1 0.00035
Chrysene 0.0035 0.001 0.0000035
Benzo(b)fluoranthene 0.0035 0.1 0.00035
Benzo(k)fluoranthene 0.0035 0.01 0.000035
Benzo(a)pyrene 0.0035 1 0.0035
Indeno(1,2,3-cd)pyrene 0.0035 0.1 0.00035
Dibenz(a,h)anthracene 0.0035 1 0.0035

0.0081
NOTES:	
IROCP	=	July	2017	Vermont	DEC	Investigation	and	Remediation	of	Contaminated	Properties	Rule

Total	Benzo(a)pyrene	Equivalent	=

Toxic	Equivalency	Calculations-	Soil	Samples
Barrows	Block,	Brattleboro,	Vermont

Total	Benzo(a)pyrene	Equivalent	=

Total	Benzo(a)pyrene	Equivalent	=
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Total	Benzo(a)pyrene	Equivalent	=



Data	
Qualifier

Data	
Qualifier

Propene 4.6 J 6.9 16 NA NA
Freon12(Dichlorodifluoromethane) 4.1 J 7.0 3.1 3,500 15,000
Chloromethane	(methyl	chloride) ND<0.77 ND<0.53 ND<0.50 3,100 13,000
Freon	114	(1,2-Dichloro-1,1,2,2-tetrafluoroethane) ND<0.76 ND<0.51 ND<0.49 NA NA
Vinyl	Chloride ND<0.51 ND<0.35 ND<0.33 3.7 62
1,3-Butadiene ND<0.79 ND<0.54 ND<0.51 3.1 14
Bromomethane ND<0.67 ND<0.45 ND<0.43 170 730
Chloroethane	(ethyl	chloride) ND<0.59 ND<0.40 ND<0.39 350,000 1,500,000
Ethanol 190 390 800 NA NA
Acetonitrile 1.9 J ND<0.80 ND<0.76 2,100 8,800
Acrolein ND<0.14 1.6 J 0.98 J 0.7 2.9
Acetone 950 740 340 1,100,000 4,500,000
Trichlorofluoromethane	(Freon	11) 16 260 24 NA NA
Isopropyl	Alcohol	(2-Propanol) 99 81 120 7,000 29,000
Acrylonitrile ND<0.99 ND<0.67 ND<0.64 1.4 6.0
1,1-Dichloroethene ND<0.67 ND<0.45 ND<0.43 7,000 29,000
Methylene	Chloride ND<1.4 ND<0.92 ND<0.88 3,400 41,000
3-Chloro-1-propene	(Allyl	Chloride) ND<0.65 ND<0.44 ND<0.42 16 68
Trichlorotrifluoroethane ND<0.68 ND<0.47 0.46 J 1,000,000 4,400,000
Carbon	disulfide 2.7 J ND<0.98 3.9 J 24,000 100,000
trans-1,2-Dichloroethene ND<0.67 ND<0.45 ND<0.43 NA NA
1,1-Dichloroethane ND<0.70 ND<0.48 ND<0.46 58 260
Methyl	tert-Butyl	Ether	(MTBE) ND<0.57 ND<0.39 ND<0.37 360 1,600
Vinyl	Acetate ND<11 ND<7.3 ND<7 7,000 29,000
Methyl	Ethyl	Ketone	(2-butanone) 5.9 J 6.0 J 4.3 J 170,000 730,000
cis-1,2-Dichloroethene ND<0.68 ND<0.46 ND<0.44 NA NA
Ethyl	Acetate 5.5 J ND<1.7 6.4 2,400 10,000
n-hexane ND<0.99 ND<0.67 ND<0.64 24,000 100,000
Chloroform 1.9 0.52 J ND<0.41 4.1 18
Tetrahydrofuran 0.87 J ND<0.41 ND<0.39 70,000 290,000
1,2-Dichloroethane ND<0.53 ND<0.36 ND<0.34 3.6 16
1,1,1-Trichloroethane ND<0.59 ND<0.40 ND<0.39 170,000 730,000
Benzene 0.91 J ND<0.47 ND<0.45 4.3 35
Carbon	Tetrachloride ND<0.67 ND<0.45 ND<0.43 16 68
Cyclohexane ND<1.4 ND<0.92 ND<0.88 35,000 150,000
1,2-Dichloropropane ND<0.59 ND<0.40 ND<0.39 9.4 41
Bromodichloromethane ND<0.69 ND<0.47 ND<0.45 2.5 11
Trichloroethene 1.2 ND<0.44 ND<0.42 6.7 23
1,4-Dioxane	(Dioxane) 0.95 ND<0.39 1.8 J 19 82
Methyl	Methacrylate ND<1.7 ND<1.2 ND<1.1 24,000 10,000
n-heptane ND<0.77 ND<0.52 0.65 J NA NA
Notes:
ND<X	means	compound	not	present	above	MRL	indicated;	J=estimated	concentration	less	than	the	MRL	but	greater	than	or	equal	to	the	MDL.
IROCP	=	July	2017	Vermont	DEC	Investigation	and	Remediation	of	Contaminated	Properties	Rule
NA	=	Not	Available	(no	guidance	level)
Reporting	limits	in	excess	of	DEC	residential	sub-slab	soil	gas	screening	values	are	shaded	

Brownfields	Phase	II	Environmental	Site	Assessment
Soil	Gas	Sampling	Summary

Barrows	Block,	Main	Street,	Brattleboro,	VT

Analyte	Category/Compound SG-1	Reported	
Concentration	

ug/m3

I-Rule	VI	
Screening	
Values,	Sub-
Slab	Soil	Gas	
(residential,	
ug/m3)

I-Rule	VI	
Screening	
Values,	Sub-
Slab	Soil	Gas	
(industrial,	
ug/m3)
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Data	

Qualifier
SG-3	Reported	
Concentration	

ug/m3

SG-2	Reported	
Concentration	

ug/m3



Data	
Qualifier

Data	
Qualifier

cis-1,3-Dichloropropene ND<0.75 ND<0.51 ND<0.48 NA 100
Methyl	Isobutyl	Ketone	(4-methyl-2-Pentanone) 3.8 10 1.3 J 100,000 440,000
trans-1,3-Dichloropropene ND<0.99 ND<0.67 ND<0.64 NA 100
1,1,2-Trichloroethane ND<0.49 ND<0.33 ND<0.32 5.8 26
Toluene 2.1 1.5 J 2.0 J 170,000 730,000
Methyl	Butyl	Ketone	(2-Hexanone) 0.84 2.1 J 0.63 J 1,000 4,400
Dibromochloromethane ND<0.63 ND<0.43 ND<0.41 NA NA
1,2-Dibromoethane	(ethylene	dibromide) ND<0.56 ND<0.38 ND<0.36 0.16 0.68
n-Butyl	Acetate ND<0.66 ND<0.45 ND<0.43 NA NA
n-Octane 1.4 J 22 0.96 J NA NA
Tetrachloroethene 100 51 200 21 170
Chlorobenzene ND<0.64 ND<0.43 ND<0.41 1,700 7,300
Ethylbenzene 2.4 J 1.1 J 0.82 J 37 160
m,p-	Xylenes 5.8 J 4.0 J 3.5 J 3,500 15,000
Bromoform ND<0.99 ND<0.67 ND<3.1 85 370
Styrene 2.7 J 2.3 J 0.9 J 35,000 150,000
o-	Xylenes 3.2 J 2.2 1.7 J 3,500 15,000
n-Nonane 5.0 41 4.2 700 2,900
1,1,2,2-Tetrachloroethane ND<0.67 ND<0.45 ND<0.43 1.6 7.0
Isopropylbenzene	(cumene) 56 15 0.92 J 14,000 58,000
alpha-Pinene 4.1 J 2.7 J 3.0 J NA NA
n-propylbenzene 2.4 J 1.2 J 0.5 J 35,000 150,000
4-Ethyltoluene 1.3 J 0.82 J 0.60 J NA NA
1,3,5-Trimethylbenzene 2.1 J 1.2 J 0.96 J NA NA
1,2,4-Trimethylbenzene 5.3 J 3.7 3.4 240 1,000
Benzyl	Chloride ND<1.1 ND<0.73 ND<0.70 1.9 8.3
1,3-Dichlorobenzene ND<0.72 0.51 ND<0.47 NA NA
1,4-Dichlorobenzene ND<0.74 ND<0.50 ND<0.48 8.5 37
1,2-Dichlorobenzene ND<0.71 ND<0.48 ND<0.46 7,000 29,000
d-Limonene 4.3 4.8 5.2 NA NA
1,2-Dibromo-3-Chloropropane ND<0.90 ND<3.2 ND<0.58 0.0056 0.068
1,2,4-Trichlorobenzene ND<1.2 ND<0.8 ND<0.76 70 290
Naphthalene ND<1.2 ND<0.8 0.76 J 1.0 8.0
Hexachlorobutadiene ND<0.99 ND<0.67 ND<0.64 4.3 19
Total	Reported	VOCs 1488 1660 1553
Notes:
ND<X	means	compound	not	present	above	MRL	indicated;	J=estimated	concentration	less	than	the	MRL	but	greater	than	or	equal	to	the	MDL.
IROCP	=	July	2017	Vermont	DEC	Investigation	and	Remediation	of	Contaminated	Properties	Rule
NA	=	Not	Available	(no	guidance	level)
Reporting	limits	in	excess	of	DEC	residential	sub-slab	soil	gas	screening	values	are	shaded	

I-Rule	VI	
Screening	
Values,	Sub-
Slab	Soil	Gas	
(residential,	
ug/m3)

I-Rule	VI	
Screening	
Values,	Sub-
Slab	Soil	Gas	
(industrial,	
ug/m3)

Brownfields	Phase	II	Environmental	Site	Assessment
Soil	Gas	Sampling	Summary

Barrows	Block,	Main	Street,	Brattleboro,	VT
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Analyte	Category/Compound SG-1	Reported	
Concentration	

ug/m3

Data	
Qualifier

SG-2	Reported	
Concentration	

ug/m3

SG-3	Reported	
Concentration	

ug/m3



Data	
Qualifier

Data	
Qualifier

Propene 1.9 110 NA NA
Freon12(Dichlorodifluoromethane) 2.1 2.3 100 440
Chloromethane	(methyl	chloride) 0.22 J 0.18 J 94 390
Freon	114	(1,2-Dichloro-1,1,2,2-tetrafluoroethane) ND<0.14 ND<0.10 NA NA
Vinyl	Chloride ND<0.092 ND<0.07 0.11 1.86
1,3-Butadiene ND<0.14 ND<0.11 0.094 0.41
Bromomethane ND<0.12 ND<0.090 5.2 22
Chloroethane	(ethyl	chloride) ND<0.11 ND<0.081 10,000 44,000
Ethanol 5.3 J 4.7 J NA NA
Acetonitrile ND<0.21 0.27 J 63 260
Acrolein 1.0 J 0.22 J 0.021 0.088
Acetone 11 450 32,000 140,000
Trichlorofluoromethane	(Freon	11) 1.1 1.2 NA NA
Isopropyl	Alcohol	(2-Propanol) 2.2 J 220 210 880
Acrylonitrile ND<0.18 ND<0.13 0.041 0.18
1,1-Dichloroethene ND<0.12 ND<0.090 210 880
2-Methyl-2-Propanol	(Tert-Butyl	Alcohol) ND<0.26 ND<0.20 NA NA
Methylene	Chloride 0.28 J 0.27 J 100 1,200
3-Chloro-1-propene	(Allyl	Chloride) ND<0.12 ND<0.088 0.47 2
Trichlorotrifluoroethane 0.45 J 0.46 J NA NA
Carbon	disulfide ND<0.26 5.2 J 730 3,100
trans-1,2-Dichloroethene ND<0.12 ND<0.090 NA NA
1,1-Dichloroethane ND<0.13 ND<0.095 1.8 7.7
Methyl	tert-Butyl	Ether	(MTBE) ND<0.10 ND<0.077 11 47
Vinyl	Acetate 2.5 J 2.4 J 210 880
Methyl	Ethyl	Ketone	(2-butanone) 1.4 J 2.3 J 5,200 22,000
cis-1,2-Dichloroethene ND<0.12 ND<0.092 NA NA
Diisopropyl	Ether ND<0.11 ND<0.085 730 3,100
Ethyl	Acetate 0.69 J 12 73 310
n-hexane 0.47 J 0.77 730 3,100
Chloroform ND<0.12 0.19 0.12 0.53
Tetrahydrofuran 0.64 J 0.15 J 2,100 8,800
Ethyl	tert-Butyl	Ether ND<0.10 ND<0.078 NA NA
1,2-Dichloroethane ND<0.096 ND<0.072 0.11 0.47
1,1,1-Trichloroethane ND<0.11 ND<0.081 5,200 22,000
Isopropyl	Acetate ND<0.28 0.72 J NA NA
1-Butanol 1.4 J 1.7 NA NA
Benzene 0.38 0.56 0.13 1.05
Carbon	Tetrachloride 0.41 0.42 0.47 2.0
Cyclohexane ND<0.24 2.6 6,300 26,000
tert-Amyl	Methyl	Ether ND<0.11 ND<0.079 NA NA
1,2-Dichloropropane ND<0.11 ND<0.081 0.28 1.2
Bromodichloromethane ND<0.12 ND<0.094 0.076 0.33
Trichloroethene 0.36 ND<0.088 0.2 0.70
1,4-Dioxane	(Dioxane) ND<0.10 0.37 J 0.56 2.5
2,2,4-Trimethylpentane	(Isooctane) 0.79 J 0.84 NA NA
Methyl	Methacrylate ND<0.31 27 730 3,100
n-heptane 0.24 J 1.2 NA NA
Notes:
ND<X	means	compound	not	present	above	MRL	indicated;	J=estimated	concentration	less	than	the	MRL	but	greater	than	or	equal	to	the	MDL.
IROCP	=	July	2017	Vermont	DEC	Investigation	and	Remediation	of	Contaminated	Properties	Rule
NA	=	Not	Available	(no	guidance	level)
Reporting	limits	in	excess	of	DEC	residential	sub-slab	soil	gas	screening	values	are	shaded	

Brownfields	Phase	II	Environmental	Site	Assessment
Outdoor	Air/Crawl	Space	Air	Quality	Data	Summary

Barrows	Block,	Main	Street,	Brattleboro,	VT
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Crawl	Space	
Reported	

Concentration	

ug/m3

I-Rule	Air	
Screening	
Levels	

(residential,	
ug/m3)

I-Rule	Air	
Screening	
Levels	

(industrial,	
ug/m3)

Analyte	Category/Compound Outdoor	Air		OA-
1	Reported	
Concentration	

ug/m3



Data	
Qualifier

Data	
Qualifier

cis-1,3-Dichloropropene ND<0.13 ND<0.10 0.7 3.1
Methyl	Isobutyl	Ketone	(4-methyl-2-Pentanone) ND<0.12 0.16 3,100 13,000
trans-1,3-Dichloropropene ND<0.18 ND<0.13 0.7 3.1
1,1,2-Trichloroethane ND<0.087 ND<0.13 0.18 0.77
Toluene 1.3 5.3 5,200 22,000
Methyl	Butyl	Ketone	(2-Hexanone) 0.30 J ND<0.081 31 130
Dibromochloromethane ND<0.11 ND<0.085 NA NA
1,2-Dibromoethane	(ethylene	dibromide) ND<0.10 ND<0.076 0.0047 0.02
n-Butyl	Acetate 0.24 J 8.0 NA NA
n-Octane 0.48 J 0.86 NA NA
Tetrachloroethene ND<0.11 0.20 0.63 5.11
Chlorobenzene ND<0.12 ND<0.087 52 220
Ethylbenzene 0.19 J 0.30 J 1.1 4.9
m,p-	Xylenes 0.58 J 0.90 J 100 440
Bromoform ND<0.18 ND<0.13 2.6 11
Styrene ND<0.14 ND<0.10 1,000 4,400
o-	Xylenes 0.23 J 0.48 J 100 440
n-Nonane 0.23 J 0.56 J 21 88
1,1,2,2-Tetrachloroethane ND<0.12 ND<0.090 0.048 0.21
Isopropylbenzene	(cumene) ND<0.12 ND<0.094 420 1,800
alpha-Pinene 0.85 1.3 NA NA
n-propylbenzene ND<0.12 ND<0.094 1,000 4,400
3-Ethyltoluene 0.14 J 0.26 J NA NA
4-Ethyltoluene ND<0.14 0.12 J NA NA
1,3,5-Trimethylbenzene ND<0.12 0.12 J NA NA
alpha-Methylstyrene ND<0.14 0.24 J NA NA
2-Ethyltoluene ND<0.11 0.11 J NA NA
1,2,4-Trimethylbenzene 0.20 J 0.51 J 7.3 31
n-Decane 1.3 1.0 NA NA
Benzyl	Chloride ND<0.19 ND<0.15 0.057 0.25
1,3-Dichlorobenzene ND<0.13 ND<0.098 NA NA
1,4-Dichlorobenzene ND<0.13 ND<0.010 0.26 1.1
sec-Butylbenzene ND<0.12 ND<0.089 NA NA
(4)	p-Isopropyltoluene	(p-Cymene) ND<0.13 0.12 J NA NA
1,2,3-Trimethylbenzene ND<0.12 0.14 J 5.2 22
1,2-Dichlorobenzene ND<0.13 ND<0.096 210 880
d-Limonene 0.34 J 0.83 NA NA
1,2-Dibromo-3-Chloropropane ND<0.16 ND<0.12 0.00017 0.002
n-Undecane	(hendecane) ND<0.23 0.44 J NA NA
1,2,4-Trichlorobenzene ND<0.21 ND<0.16 2.1 8.8
Naphthalene ND<0.21 0.28 J 0.03 0.24
n-Dodecane 1.2 2.1 NA NA
Hexachlorobutadiene ND<0.18 ND<0.13 0.13 0.56
Cyclohexanone 0.31 J 0.38 J 730 3,100
tert-butylbenzene ND<0.13 ND<0.098 NA NA
n-Butylbenzene ND<0.12 0.13 J NA NA
Total	Reported	VOCs 43 873
Notes:
ND<X	means	compound	not	present	above	MRL	indicated;	J=estimated	concentration	less	than	the	MRL	but	greater	than	or	equal	to	the	MDL.
IROCP	=	July	2017	Vermont	DEC	Investigation	and	Remediation	of	Contaminated	Properties	Rule
NA	=	Not	Available	(no	guidance	level)
Reporting	limits	in	excess	of	DEC	residential	sub-slab	soil	gas	screening	values	are	shaded	

Outdoor	Air/Crawl	Space	Air	Quality	Data	Summary

Analyte	Category/Compound Outdoor	Air		OA-
1	Reported	
Concentration	

ug/m3

Crawl	Space	
Reported	

Concentration	

ug/m3

I-Rule	Air	
Screening	
Levels	

(residential,	
ug/m3)

I-Rule	Air	
Screening	
Levels	

(industrial,	
ug/m3)

Barrows	Block,	Main	Street,	Brattleboro,	VT
Page	8	of	8
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21	North	Main	Street	�	Waterbury,	Vermont	05676	

Phone:	(802)	917-2001	�	www.leenv.net		

1	

Data	Validation	Report	
Barrows	Block	

Brattleboro,	Vermont	
July	19,	2018	

	
Project	Description	
	
This	data	validation	report	applies	to	soil,	soil	vapor,	and	ambient	air	samples	collected	at	
the	Barrows	Block,	located	at	35,	37-43	Main	Street,	and	5	Arch	Street	in	Brattleboro,	
Vermont.	Samples	were	collected	using	the	scope	of	work	according	to	the	approved	Site	
Specific	Quality	Assurance	Project	Plan	(SSQAPP)	Addendum	(EPA	RFA#14113)	for	a	
Brownfields	Phase	II	Environmental	Site	Assessment	(Phase	II	ESA)	dated	May	3,	2018.		
	
Sampling	Summary	
	
The	project	scope	included	collection	of	soil,	soil	vapor,	and	ambient	air	samples.	Soil	
sampling	took	place	on	June	7,	2018.	Field	quality	control	samples	included	a	duplicate	soil	
sample	and	a	trip	blank.	Eastern	Analytical,	Inc.	(EAI)	of	Concord,	NH	performed	laboratory	
analysis	of	the	soil	samples.	Three	soil	samples,	and	one	duplicate	soil	sample	were	
collected	and	analyzed.		
	
Three	sub-slab	vapor	samples,	one	crawl	space	sample,	and	one	outside	ambient	air	sample	
were	collected	on	June	7,	2018.	ALS	Environmental	of	Simi	Valley,	California	(ALS)	
performed	laboratory	analysis	of	the	air	samples.	
	

• Three	soil	samples	(SS-1,	SS-2,	and	SS-3s),	one	duplicate	sample,	and	a	trip	blank	
were	analyzed	for	volatile	organic	compounds	(VOCs)	via	EPA	Method	8260C,	
Priority	Pollutant	metals	via	EPA	Method	6020,	and,	polycyclic	aromatic	
hydrocarbons	(PAHs)	via	EPA	Method	8270D.	

• Three	sub-slab	vapor	samples	(SG-1,	SG-2,	and	SG-3),	one	crawl	space	sample,	and	
one	outside	ambient	air	sample	were	analyzed	VOCs	via	EPA	Method	TO-15.		

	
Sampling	Procedures	and	Protocols	
	
Sampling	was	performed	in	accordance	with	the	procedures	specified	in	the	SSQAPP	
addendum.		
	
Field	data	sheets	and	the	field	notebooks	were	reviewed	to	ensure	proper	documentation	
of	the	sampling	conditions.	All	entries	were	made	with	permanent	ink.	Entries	included	the	
identity	of	the	sampler,	sampling	location,	time,	and	date.	All	entries	and	equipment	used	
were	recorded	on	the	daily	work	report.		
	



Data	Validation	Report	
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The	chain	of	custody	forms	were	reviewed	to	ensure	the	sample	identification,	number,	
type	and	size	of	sample	containers,	preservatives	used;	and	signatures	were	properly	
recorded	and	were	in	accordance	with	the	SSQAPP	addendum.		
	
The	laboratory	cover	sheets,	sample	acceptance	forms	and	case	narratives	were	reviewed.	
All	samples	adhered	to	the	laboratories’	acceptance	policies.		All	samples	were	analyzed	in	
accordance	with	the	laboratory’s	SOPs.		No	deviations	from	laboratory	protocols	were	
noted	on	the	laboratory	cover	sheets	or	case	narrative	except	as	follows:	
	

• ALS	Environmental:	It	was	noted	that	no	custody	seal	was	present	upon	arrival	at	
the	laboratory,	due	to	the	transfer	of	the	samples	between	laboratories.	

	
Soil	samples	arrived	at	EAI	at	2.3°C	on	June	8,	2018,	which	is	within	the	acceptable	range.	
All	samples	were	analyzed	within	EPA	holding	times.	
	
Blanks	
	
A	methanol	trip	blank	was	submitted	with	the	soil	samples.	The	trip	blank	was	brought	into	
the	field	and	handled	with	the	other	samples	obtained	during	the	assessment.	No	
contaminants	were	detected	in	the	blank,	which	indicates	there	was	no	contamination	of	
samples	resulting	from	handling	in	the	field	or	while	in	transit.	Method	blanks	were	
prepared	by	the	laboratory	for	all	analyses	performed	and	reported	no	detection	of	
compounds,	indicating	that	there	was	no	contamination	of	samples	while	at	the	
laboratories.	
	
MS/MSD	and	LCS/LCSD	
	
Matrix	spike/matrix	spike	duplicate	(MS/MSD)	and	laboratory	control	samples/laboratory	
control	sample	duplicate	(LCS/LCSD)	analysis	was	performed	by	the	laboratory.	All	MS	and	
LCS	analysis	laboratory	acceptance	criteria.	
	
RPD	
	
Relative	percent	difference	(RPD)	values	were	calculated	for	the	duplicate	samples	
obtained	in	the	field	and	for	the	MS/MSD	and	LCS/LCSD	data	obtained	at	the	laboratory.		
	

• Soils:	A	soil	sample	(SS-2)	and	duplicate	soil	sample	were	collected	from	SB-2.	All	
RPDs	were	within	the	50%	allowable	range.	

	
Surrogate	Recovery	
	
Surrogate	recovery	analyses	performed	by	the	laboratories	are	within	acceptable	ranges.	
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Reporting	Limits	
	
Laboratory	reporting	limits	were	compared	with	applicable	regulatory	criteria	for	each	
tested	compound	as	published	in	the	Department	of	Environmental	Conservation	
Investigation	and	Remediation	of	Contaminated	Properties	Rule.	All	laboratory	reporting	
limits	were	below	the	appropriate	regulatory	threshold	criteria	except	for	the	following:		
	

• Four	VOC	reporting	limit	exceedances	were	noted	in	the	soil	data,	including	vinyl	
chloride,	1,2-dibromoethane	(EDB),	1,2,3-trichloropropane,	and	1,2-dibromo	3-
chloropropane.		These	were	noted	in	QAPP	form	K.	None	of	these	are	contaminants	
of	concern	in	the	absence	of	other	VOCs.		

• Soil	gas	reporting	limits	for	TO-15	analyses	varied	above	and	below	those	
predicated	in	QAPP	form	K.	Form	K	reporting	limited	indicated	ranged	from	a	low	of	
0.50	micrograms	per	cubic	meter	to	5.0	micrograms	per	cubic	meter.	The	majority	
of	form	K	reporting	limits	were	0.50	micrograms	per	cubic	meter.		

• Soil	gas	reporting	limits	were	below	relevant	screening	levels	for	all	TO-15	
compounds	in	the	sub-slab	samples	except	for	1,2-dibromo-chloropropane	and	1,2-
Dibromoethane.	None	of	these	are	contaminants	of	concern	in	the	absence	of	other	
VOCs	and	these	reporting	limit	exceedances	do	not	impact	the	conclusions	of	the	
assessment.		

• Reporting	limits	were	below	relevant	screening	levels	for	all	TO-15	compounds	in	
the	crawl	space	and	outdoor	ambient	air	sample	except	for	1,2-dibromo-
chloropropane,	1,2-Dibromoethane,	Acrylonitrile,	Bromodichloromethane,	Benzyl	
Chloride,	1,1,2,2-Tetrachloroethane,	Naphthalene,	and	Hexachlorobutane.	None	of	
these	are	contaminants	of	concern	in	the	absence	of	other	VOCs	and	these	reporting	
limit	exceedances	do	not	impact	the	conclusions	of	the	assessment.		

	
Deviations	
	
There	were	no	deviations	from	the	site-specific	QAPP	addendum	work	scope.		
	
Conclusion	
	
Based	on	the	findings	presented	above,	all	data	should	be	accepted	without	condition.		
	
Respectfully	Submitted,	

	
Angela	Emerson,	EP	
Project	Quality	Assurance	Officer	



Sample	Name SS-1 SS-2 SS-3 Duplicate Trip	Blank
Lab	sample	number 182911.01 182911.02 182911.03 182911.04 182911.05
Date	Sampled 6/7/18 6/7/18 6/7/18 6/7/18 6/7/18
Date	of	Analysis
Sample	Type Soil Soil Soil Soil Soil
Was	analysis	completed	within	EPA	Method	specified	holding	time? Y Y Y Y Y
Were	the	samples	properly	handled	under	COC	guidelines? Y Y Y Y Y
Were	the	samples	properly	chilled?	(0-6	degrees	C) Y Y Y Y Y
Were	any	compounds	detected	in	blanks? N N N N N
Were	the	samples	properly	labeled? Y Y Y Y Y
Relative	Percent	Difference	(RPD)	acceptable?	(<=50%	RPD) N/A Y N/A Y N/A
Were	laboratory	surrogate	recovery	concentrations	acceptable? Y Y Y Y Y
Were	laboratory	control	samples	and		duplicates	acceptable? Y Y Y Y Y
Reporting	limits	meet	Form	K	values VOCs	-Y,	Metals	-Y VOCs	-Y,	Metals	-Y VOCs	-Y,	Metals	-Y VOCs	-Y,	Metals	-Y VOCs	-Y,	Metals	-Y
Reporting	limits	do	not	meet	Form	K	values PAHs PAHs PAHs PAHs PAHs
Are	reporting	limits	below	applicable	standards? Y(1) Y(1) Y(1) Y(1) Y(1)
Notes:
Y=Yes,	N=No,	N/A=Not	applicable	to	sample

Data	Validation	Summary	Table

Y(2)	=	Yes	except	vinyl	chloride,	1,2-dibromoethane,	1,2,3-trichloropropane	and	1,2-dibromo-3-chloropropane	in	all	samples	as	noted	in	form	K.	

Barrows	Block
Brattleboro,	Vermont

LEE	#17-103
Page	1	of	7

6/13/18	(VOCs);	6/11/18	(PAH);	6/15/18	(Metals)



Soil	Sample SS-2 Duplicate Relative
Sample	Depth	(ft.) Percent
PID	reading	(ppm) Difference
Sample	Date (%)
VOCs,	EPA	Method	8260C	(mg/kg)
Dichlorodifluoromethane	 ND<0.1 ND<0.1 -
Chloromethane	 ND<0.1 ND<0.1 -
Vinyl	Chloride ND<0.1 ND<0.1 -
Bromomethane	 ND<0.2 ND<0.2 -
Chloroethane	 ND<0.1 ND<0.1 -
Trichlorofluoromethane	 ND<0.1 ND<0.1 -
Diethyl	Ether ND<0.05 ND<0.05 -
Acetone	 ND<2 ND<2 -
1	,1-Dichloroethene	 ND<0.05 ND<0.05 -
Methylene	chloride	 ND<0.1 ND<0.1 -
Carbon	disulfide	 ND<0.1 ND<0.1 -
MTBE ND<0.1 ND<0.1 -
trans-1,2-Dichloroethene ND<0.05 ND<0.05 -
1,1-Dichloroethane ND<0.05 ND<0.05 -
2,2-Dichloropropane	 ND<0.05 ND<0.05 -
cis-1,2-Dichloroethene ND<0.05 ND<0.05 -
2-Butanone(MEK)	 ND<0.5 ND<0.5 -
Bromochloromethane	 ND<0.05 ND<0.05 -
Tetrahydrofuran(THF)	 ND<0.5 ND<0.5 -
Chloroform ND<0.05 ND<0.05 -
1,1,1-Trichloroethane	 ND<0.05 ND<0.05 -
Carbon	tetrachloride	 ND<0.05 ND<0.05 -
1	,1-Dichloropropene	 ND<0.05 ND<0.05 -
Benzene ND<0.05 ND<0.05 -
1,2-Dichloroethane	 ND<0.05 ND<0.05 -
Trichloroethene	(TCE) ND<0.05 ND<0.05 -
1,2-Dichloropropane	 ND<0.05 ND<0.05 -
Dibromomethane	 ND<0.05 ND<0.05 -
Bromodichloromethane	 ND<0.05 ND<0.05 -
4-Methyl-2-pentanone(MIBK)		 ND<0.5 ND<0.5 -
cis-1,3-Dichloropropene ND<0.05 ND<0.05 -
Toluene ND<0.05 ND<0.05 -
trans-1,3-Dichloropropene	 ND<0.05 ND<0.05 -

Relative	Percent	Difference	Calculations
Barrows	Block

Brattleboro,	Vermont
Page	2	of	7

0.5-1
0.0

6/7/18



Soil	Sample SS-2 Duplicate Relative
Sample	Depth	(ft.) Percent
PID	reading	(ppm) Difference
Sample	Date (%)
VOCs,	EPA	Method	8260C	(mg/kg)
1,1,2-Trichloroethane	 ND<0.05 ND<0.05 -
2-Hexanone	 ND<0.1 ND<0.1 -
Tetrachloroethene	(PCE) ND<0.05 ND<0.05 -
1,3-Dichloropropane	 ND<0.05 ND<0.05 -
Dibromochloromethane	 ND<0.05 ND<0.05 -
1,2-Dibromoethane(EDB)	 ND<0.05 ND<0.05 -
Chlorobenzene	 ND<0.05 ND<0.05 -
1,1,1,2-Tetrachloroethane	 ND<0.05 ND<0.05 -
Ethylbenzene ND<0.05 ND<0.05 -
mp-Xylene ND<0.05 ND<0.05 -
o-Xylene ND<0.05 ND<0.05 -
Styrene ND<0.05 ND<0.05 -
Bromoform	 ND<0.05 ND<0.05 -
IsoPropylbenzene ND<0.05 ND<0.05 -
Bromobenzene	 ND<0.05 ND<0.05 -
1,1,2,2-Tetrachloroethane	 ND<0.05 ND<0.05 -
1,2,3-Trichloropropane ND<0.05 ND<0.05 -
n-Propylbenzene ND<0.05 ND<0.05 -
2-Chlorotoluene	 ND<0.05 ND<0.05 -
4-Chlorotoluene	 ND<0.05 ND<0.05 -
1,3,5-trimethylbenzene ND<0.05 ND<0.05 -
tert-Butylbenzene ND<0.05 ND<0.05 -
1,2,4-trimethylbenzene ND<0.05 ND<0.05 -
sec-Butylbenzene ND<0.05 ND<0.05 -
1,3-Dichlorobenzene	 ND<0.05 ND<0.05 -
p-Isopropyltoluene ND<0.05 ND<0.05 -
1,4-Dichlorobenzene ND<0.05 ND<0.05 -
1,2-Dichlorobenzene ND<0.05 ND<0.05 -
n-Butylbenzene ND<0.05 ND<0.05 -
1,2-Dibromo-3-chloropropane	 ND<0.05 ND<0.05 -
1,2,4-Trichlorobenzene	 ND<0.05 ND<0.05 -
Hexachlorobutadiene	 ND<0.05 ND<0.05 -
Naphthalene ND<0.1 ND<0.1 -
1,2,3-Trichlorobenzene	 ND<0.05 ND<0.05 -

Relative	Percent	Difference	Calculations
Barrows	Block

Brattleboro,	Vermont
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0.5-1
0.0

6/7/18



Soil	Sample SS-2 Duplicate Relative
Sample	Depth	(ft.) Percent
PID	reading	(ppm) Difference
Sample	Date (%)
PAH	EPA	Method	8270	(mg/kg)
Naphthalene ND<0.007 ND<0.007 -
2-Methylnaphthalene ND<0.007 ND<0.007 -
1-Methylnaphthalene ND<0.007 ND<0.007 -
Acenaphthylene ND<0.007 ND<0.007 -
Acenaphthene ND<0.007 ND<0.007 -
Fluorene ND<0.007 ND<0.007 -
Phenanthrene ND<0.007 ND<0.007 -
Anthracene ND<0.007 ND<0.007 -
Fluoranthene ND<0.007 ND<0.007 -
Pyrene ND<0.007 ND<0.007 -
Benzo(a)anthracene ND<0.007 ND<0.007 -
Chrysene ND<0.007 ND<0.007 -
Benzo(b)fluoranthene ND<0.007 ND<0.007 -
Benzo(k)fluoranthene ND<0.007 ND<0.007 -
Benzo(a)pyrene ND<0.007 ND<0.007 -
Indeno(1,2,3-cd)pyrene ND<0.007 ND<0.007 -
Dibenz(a,h)anthracene ND<0.007 ND<0.007 -
Benzo(g,h,i)perylene ND<0.007 ND<0.007 -
Total	Reported	PAHs ND ND -

Soil	Sample SS-2 Duplicate Relative
Sample	Depth	(ft.) Percent
PID	reading	(ppm) Difference
Sample	Date (%)
TOTAL	METALS,	EPA	Method	6020	(mg/kg,	dry)
Total	Antimony ND<0.5 ND<0.5 -
Total	Arsenic 2.7 2.6 1.9
Total	Beryllium ND<0.5 ND<0.5 -
Total	Cadmium ND<0.5 ND<0.5 -
Total	Chromium 21 24 6.7
Total	Copper 130 130 0.0
Total	Lead 3.2 3.3 1.5
Total	Mercury ND<0.1 ND<0.1 -

6/7/18
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0.5-1
0.0

6/7/18

0.5-1
0.0

Relative	Percent	Difference	Calculations



Sample	Name
Surrogate	

Recovery	Limits SS-1 SS-2 SS-3 Duplicate Trip	Blank
Lab	sample	number 182911.01 182911.02 182911.03 182911.04 182911.05
Date	Sampled 6/7/18 6/7/18 6/7/18 6/7/18 6/7/18
Date	of	Analysis
Sample	Type Soil Soil Soil Soil Soil
4-Bromofluorobenzene	(VOC) 70-130% 98 97 95 95 97
1,2-Dichlorobenzene-d4	(VOC) 70-130% 98 100 98 101 101
2.5-Dibromotoluene	(VOC) 70-130% 90 93 113 100 111
Toluene-d8	(VOC) 30-130% 105 104 102 102 102
P-Terphenyl-D14	(SVOC) 30-130% 87 94 84 92 91

Notes:
Surrogate	recoveries	in	(%)	recovered
Shaded	cells	=	surrogate	recovery	not	within	specified	range.

6/13/18	(VOCs);	6/11/18	(PAH);	6/15/18	(Metals)

Barows	Block

Page	5	of	7

Surrogate	Recovery	Summary	Table

Brattleboro,	Vermont



Sample	Name OA-1 Crawl	Space SG-1 SG-2 SG-3
Lab	sample	number P1802986-001 P1802986-002 P1802986-003 P1802986-004 P1802986-005
Date	Sampled 6/7/18 6/7/18 6/7/18 6/7/18 6/7/18
Date	of	Analysis 6/16/18 6/16/18 6/16/18 6/16/18 6/16/18
Sample	Type Air Air Air Air Air
Was	analysis	completed	within	EPA	Method	specified	holding	time? Y Y Y Y Y
Were	the	samples	properly	handled	under	COC	guidelines? Y Y Y Y Y
Were	the	samples	properly	chilled?	(0-6	degrees	C) Y Y Y Y Y
Were	any	compounds	detected	in	blanks? N N N N N
Were	the	samples	properly	labeled? Y Y Y Y Y
Field	Duplicate	Relative	Percent	Difference	(RPD)	acceptable?	(<=30%	RPD) N/A N/A N/A N/A N/A
Were	laboratory	surrogate	recovery	concentrations	acceptable? Y Y Y Y Y
Were	laboratory	control	samples,	and	respective	duplicates	acceptable? Y Y Y Y Y
Do	laboratory	reporting	limits	meet	Form	K	values? N(1) N(1) N(1) N(1) N(1)
Are	laboratory	reporting	limits	below	applicable	standards? Y(2,3) Y	(2,3) Y	(2) Y	(2) Y	(2)
Notes:
Y=Yes,	N=No,	N/A=Not	applicable	to	sample
N(1)	=	Lab	reporting	limits	varied	above	and	below	those	predicted	in	form	K

Data	Validation	Summary	Table
Barrows	Block

Brattleboro,	Vermont
Page	6	of	7

Y(2)	=	Yes	except	1,2-Dibromo-3-Chloropropane	as	noted	in	Form	K	and	1,2-Dibromoethane	(ethylene	dibromide)



Sample	Name Method	Blank Lab	Control	Sample OA-1 Crawl	Space SG-1 SG-1-DUP SG-2 SG-3
Lab	sample	number P180615-MB P180615-LCS P1802986-001 P1802986-002 P1802986-003 P1802986-003 P1802986-004 P1802986-005
Date	Sampled 6/7/18 6/7/18 6/7/18 6/7/18 6/7/18 6/7/18 6/7/18 6/7/18
Date	of	Analysis 6/16/18 6/16/18 6/16/18 6/16/18 6/16/18 6/16/18 6/16/18 6/16/18
Sample	Type Air Air Air Air Air Air Air Air
1,2-Dichlorobenzene-d4	 70-130% 95 93 94% 93% 95% 94% 95% 96%
Toluene-d8 70-130% 97 96 99% 98% 97% 95% 94% 98%
Bromofluorobenzene 70-130% 104 106 104% 104% 106% 106% 104% 104%
Notes:
N/A=Not	applicable	to	sample
Surrogate	recoveries	in	(%)	recovered

Surrogate	Recovery	
Limits

Surrogate	Recovery	Summary	Table
Barrows	Block

Brattleboro,	Vermont
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