Regulations of Connecticut State Agencies

Sec. 22a-133k-3. Ground-water remediation standards

(a) General.

(1) Remediation of a ground-water plume shall result in the attainment of: (A) the
requirements concerning surface water protection set forth in subsection (b) of this section
and the requirements concerning volatilization set forth in subsection (c) of this section; or
(B) the background concentration for ground water for each substance in such plume.

(2) Remediation of a ground-water plume in a GA area shall also result in the reduction
of each substance therein to a concentration equal to or less than the background
concentration for ground water of such substance, except as provided in subsection (d) of
this section.

(3) Remediation of a ground-water plume in a GB area shall also result in the reduction
of each substance therein to a concentration such that such ground-water plume does not
interfere with any existing use of the ground water.

(b) Surface-water protection criteria.

(1) Except as provided in subdivision (2) of this subsection, remediation of a ground-
water plume which discharges to a surface water body shall result in the reduction of each
substance therein to a concentration which is consistent with subdivision (2)(C) of
subsection (g) of this section and which is equal to or less than the surface-water protection
criterion or an alternative surface-water protection criterion established in accordance with
subdivision (3) of this subsection.

(2) If a ground-water plume (A) discharges to a wetland or an intermittent stream, or
(B) the areal extent of such ground-water plume occupies more than 0.5%, or other
percentage which is approved in writing by the Commissioner, of the upstream drainage
basin of the stream to which such plume discharges measured from the intersection of stream
and such ground-water plume, each substance therein shall be remediated to a concentration
equal to or less than the applicable aquatic life criteria contained in Appendix D to the most
recent Water Quality Standards, or equal to or less than an alternative water quality criterion
adopted by the Commissioner in accordance with section 22a-426 of the General Statutes
and paragraph 12b of the Water Quality Standards effective May 15, 1992.

(3) Alternative surface-water protection criteria.

Alternative surface-water criteria may be calculated in accordance with subparagraph
(A) of this subdivision or may be approved in writing by the Commissioner in accordance
with subparagraph (B) of this subdivision.

(A) An alternative surface-water protection criterion may be calculated for a substance
in Appendix D of the most recent Water Quality Standards by multiplying the lower of the
human health or aquatic life criterion for such substance in said Appendix D by where Q
slume 18 €qual to the average daily discharge of polluted ground water from the subject ground-
water plume.

(B) The Commissioner may approve an alternative surface-water protection criterion to
be applied to a particular substance at a particular release area. Any person requesting such
approval shall submit to the Commissioner: (i) a report on the flow rate, under seven day
ten year low flow conditions, of the surface water body into which the subject ground water
plume discharges (ii) a report on other surface water or ground water discharges to the
surface water body within one-half mile upstream of the areal extent of the ground-water
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plume, (iii) a report on the instream water quality, (iv) a report on the flow rate of the
ground-water discharge from such release area to the surface water body and the extent and
degree of mixing of such discharge in such surface water, and (v) and any other information
the Commissioner reasonably deems necessary to evaluate such request. The Commissioner
shall not approve an alternative surface-water protection criterion under this subparagraph
unless the requester demonstrates that such criterion will protect all existing and proposed
uses of such surface water.

(c) Volatilization criteria.

(1) Except as specified in subdivisions (2), (3), (4) and (5) of this subsection, all ground
water polluted with a volatile organic substance within 15 feet of the ground surface or a
building, shall be remediated such that the concentration of each such substance is equal to
or less than the applicable residential volatilization criterion for ground water.

(2) If ground water polluted with a volatile organic substance is below a building used
solely for industrial or commercial activity, such ground water shall be remediated such
that the concentration of such substance is equal to or less than the applicable
industrial/commercial volatilization criterion for ground water, provided that an
environmental land use restriction is in effect with respect to the parcel or portion thereof
upon which such building is located, which restriction ensures that the parcel or portion
thereof will not be used for any residential purpose in the future and that any future use of
the parcel or portion thereof is limited to industrial or commercial activity;

3)

(A) Remediation of a volatile organic substance to the volatilization criterion for ground
water shall not be required if the concentration of such substance in soil vapors below a
building is equal to or less than (i) the residential volatilization criterion for soil vapor or
(i1) the industrial/commercial volatilization criterion for soil vapor, if such building is solely
used for industrial or commercial activity and, an environmental land use restriction is in
effect with respect to the parcel or portion thereof upon which such building is located,
which restriction ensures that the parcel or portion thereof will not be used for any residential
purpose in the future and that any future use of the parcel or portion thereof is limited to
industrial or commercial activity.

(B) The requirements of subdivision (1), (2), and (3) of this subsection do not apply if:
(1) measures acceptable to the Commissioner have been taken to prevent the migration of
such substance into any overlying building, (ii) a program is implemented to maintain and
monitor all such measures, and (iii) notice of such measures has been submitted to the
Commissioner on a form furnished by him which notice includes (aa) a brief description of
the areal extent of the ground-water plume and of the area which exceeds any such
volatilization or soil vapor criterion; (bb) a brief description of the method of controlling
the migration of such substance into any overlying building; (cc) a plan for the monitoring
and maintenance of such control method; and (dd) a map showing all existing buildings,
the areal extent of the ground-water plume, and the location of such control method.

(4) Site-specific and alternative volatilization criteria.

(A) Site-specific residential volatilization criteria for ground water or soil vapor may be
calculated using the equations in Appendix G to sections 22a-133k-1 through 22a-133k-3
of the Regulations of Connecticut State Agencies.
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(B) The Commissioner may approve an alternative volatilization criterion for ground
water or for soil vapor to be applied to a substance at a particular release area. The
Commissioner shall not approve any alternative criterion under this subparagraph unless it
has been demonstrated that such criterion will ensure that volatile organic substances from
such ground water or soil do not accumulate in the air of any structure used for residential
activities at a concentration which, (i) for any carcinogenic substance creates a risk to human
health in excess of a 10 excess lifetime cancer risk level, and for any non-carcinogenic
substance does not exceed a hazard index of 1, or (ii) for a ground-water plume polluted
with multiple volatile organic substances does not exceed a cumulative excess cancer risk
level of 107 for carcinogenic substances, and for non-carcinogenic substances with the same
target organ, the cumulative hazard index does not exceed 1.

(5) Exemption from volatilization criteria.

(A) The volatilization criteria do not apply to ground water polluted with volatile organic
substances, where the water table is less than fifteen feet below the ground surface, if no
building exists over the ground water polluted with volatile organic substances at a
concentration above the applicable volatilization criteria, and (i) it has been documented
that best efforts have been made to ensure that each owner of any parcel of land or portion
thereof overlying such polluted ground water records an environmental land use restriction
which ensures that no building is constructed over such polluted ground water; or (ii) the
Commissioner has approved in writing a request demonstrating that no building can
reasonably be expected to be constructed over the subject ground water or that natural
attenuation or other methods of remediation will, within five years, reduce the concentration
of volatile organic substances in such ground water to a concentration equal to or less than
the applicable volatilization criteria.

(B) The volatilization criteria for ground water underlying an existing building do not
apply to ground water polluted with volatile organic substances where the Commissioner
has approved in writing and there have been implemented an indoor air monitoring program
and measures to control the level of any such volatile organic substances in the air of the
subject building.

(i) Any person seeking the Commissioner’s approval of an indoor air monitoring
program shall submit to him: a detailed written plan describing the proposed indoor air
monitoring program, including but not limited to a description of the distribution and
concentration of volatile organic compounds beneath the building, the location of proposed
monitoring points, the proposed frequency of monitoring, the parameters to be monitored,
and a description of proposed actions to be taken in the event such monitoring indicates
that the monitored parameters exceed proposed specified concentrations and a proposed
schedule for reporting to the Commissioner on the results of such monitoring for as long as
monitoring is conducted at the site.

(i1) In approving any indoor air monitoring program pursuant to this subdivision, the
Commissioner may impose any additional conditions he deems necessary to ensure that the
program adequately protects human health. In the event that the Commissioner approves
an indoor air monitoring program pursuant to this subparagraph, any person implementing
such program shall perform all actions specified in the approved plan, and any additional
measures specified by the Commissioner in his approval of such plan.
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(d) Applicability of Ground-water Protection Criteria.

(1) Ground water in a GA area may be remediated to a concentration for each substance
therein equal to or less than the ground-water protection criterion for each such substance
if, with respect to the subject ground-water plume: (A) the background concentration for
ground water is equal to or less than such ground-water protection criterion; (B) a public
water supply distribution system is available within 200 feet of the subject parcel, parcels
adjacent thereto, and any parcel within the areal extent of such plume; (C) such ground-
water plume is not located in an aquifer protection area; and (D) such ground-water plume
is not located within the area of influence of any public water supply well.

(2) If prior to any ground-water remediation the maximum concentration of a substance
in a ground-water plume in a GA area is equal to or less than the ground-water protection
criteria, remediation of ground water to achieve background ground-water concentration is
not required, provided that the extent of the ground-water plume is not increasing over time
and, except for seasonal variations, the concentration of the subject substance in such
ground-water plume is not increasing at any point over time.

(3) Any ground water in a GB area and which is used for drinking or other domestic
purposes shall be remediated to reduce the concentration of each substance therein to a
concentration equal to or less than the applicable ground-water protection criterion until
such time as the use of such ground water for drinking or other domestic purposes is
permanently discontinued.

(e) Technical Impracticability of Ground-water Remediation.

(1) Exemption from Background Due to Technical Impracticability

If remediation of a ground-water plume in a GA area to achieve compliance with
subdivision (2) of subsection (a) of this section has reduced the concentration of a polluting
substance to less than the ground-water protection criterion, and if further reduction of such
concentration is technically impracticable, no further remediation of such ground-water
plume for such substance shall be required.

(2) Variance Due to Technical Impracticability of Ground-water Remediation

The Commissioner may grant a variance from any of the requirements of this section if
he finds that: non-aqueous phase liquids that cannot be contained or removed in accordance
with R.C.S.A. section 22a-133k-2(g) are present; remediation to the extent technically
practicable has reduced the concentration of pollutants in ground water to steady-state
concentrations that exceed any applicable criteria; or achieving compliance with the
applicable criteria is technically impracticable as determined using Directive No. 9234.2-
25 issued September 1993 by the U.S. Environmental Protection Agency’s Office of Solid
Waste and Emergency Response.

(A) Any person requesting a variance pursuant to this subsection from any ground-water
protection criterion shall submit: (i) information concerning the concentration of each
substance in the ground-water plume with respect to which a variance is sought; (ii)
information demonstrating that (aa) the extent of the ground-water plume which exceeds
such ground-water protection criterion has been reduced to the extent technically
practicable, or (bb) it is not technically practicable to reduce the extent of the ground-water
plume; (iii) the results of a study conducted to determine the risks to human health posed
by the polluted ground water remaining after such reduction; (iv) if such study shows a risk
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or a potential risk to human health, a plan to eliminate such risk or potential risk; (v) an
application to change the ground-water classification of such polluted ground water to GB
in accordance with section 22a-426 of the General Statutes; and (vi) any other information
the Commissioner reasonably deems necessary to evaluate such request.

(B) Any person requesting a variance pursuant to this subsection from the requirement
to remediate ground water to a concentration which does not exceed the applicable surface-
water protection criteria shall submit information concerning the concentration of each
substance in the ground-water plume with respect to which a variance is sought. If such
information demonstrates that any such concentration exceeds any applicable surface-water
protection criterion, such person shall also submit: (i) a map showing the areal extent of
the ground-water plume that exceeds such surface-water protection criterion, and (ii) a plan
for controlling the migration of such substance to the receiving surface water body.

(C) If the Commissioner grants a variance pursuant to this subsection from any ground-
water protection criterion, the person receiving the variance shall, no later than thirty days
after the date of granting of such variance, submit to the Commissioner on a form prescribed
and provided by him: (i) certification that written notice of the extent and degree of such
pollution has been provided to each owner of property overlying the subject ground-water
plume at which it is not technically practicable to remediate a substance to a concentration
equal to or less than the ground-water protection criterion; (ii) certification that written
notice of the presence of pollution on each such parcel and a description of the extent and
degree of such pollution has been sent to the Director of Health of the municipality or
municipalities in which the ground-water plume is located; and (iii) certification that best
efforts have been made to ensure that each owner of property overlying the subject ground-
water plume records an environmental land use restriction which ensures that the subject
ground-water plume is not used for drinking or other domestic purposes;

(D) If the Commissioner grants a variance pursuant to this subsection from the
requirement to remediate ground water to a concentration which does not exceed the
applicable surface-water protection criteria, the person receiving the variance shall perform
all actions specified in the plan submitted with the request for such variance, and any
additional actions required by the Commissioner in his approval of such plan or granting
of such variance.

(f) Incidental Sources.

Remediation criteria for ground water do not apply to:

(1) Trihalomethanes resulting from releases of drinking water from a public water supply
system; or

(2) Metals, petroleum hydrocarbons or semi-volatile substances provided such pollution
is the result of:

(A) An incidental release due to the normal operation of motor vehicles, not including
refueling, repair or maintenance of a motor vehicle; or

(B) Normal paving and maintenance of a consolidated bituminous concrete surface
provided such bituminous concrete surface has been maintained for its intended purpose.

(g) Applying the Criteria for Ground Water.

Ground-water monitoring shall be conducted in accordance with this subsection for any
ground-water plume and for any release area remediated in accordance with SECTIONS
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22a-133k-1 through 22a-133k-3, inclusive, of the Regulations of Connecticut State
Agencies, except for those release areas remediated solely to address exceedances of direct
exposure criteria in accordance with SECTION 22a-133k-2(b).

(1) Ground-water Monitoring.

Monitoring shall be designed to determine:

(A) The effectiveness of any soil remediation to prevent the pollution of ground water
by substances from the release area;

(B) The effectiveness of any measures to render soil environmentally isolated;

(C) The effectiveness of any remediation taken to eliminate or minimize health or safety
risks associated with such release or identified in any risk assessment conducted in
accordance with subsection (e)(2) of this section or otherwise identified;

(D) Whether a substance in ground water in a GA area or an aquifer protection area
meets the background concentration or ground-water protection criteria, as applicable, in
accordance with the provisions of subdivision (2) of this subsection;

(E) Whether a substance in ground water meets the surface-water protection criteria and
the applicable volatilization criteria in accordance with the provisions of subdivision (2) of
this subsection; and

(F) Whether a ground-water plume in a GB area interferes with any existing use of the
ground water for a drinking water supply or with any other existing use of the ground water,
including but not limited to, industrial, agricultural or commercial purposes.

(2) Compliance with Criteria for Ground Water.

(A) General.

(1) Analytical results of samples used for determining compliance with an applicable
remedial criterion for a substance shall be collected after:

(I) All remedial actions conducted to achieve compliance with pollutant mobility and
ground-water criteria for such substance have been concluded, other than natural attenuation
of a ground-water plume or the recording of an environmental land use restriction;

(II) The aquifer is no longer subject to the transient effects on hydraulic head attributable
to withdrawal from, or injection to, ground water for the purpose of remediation, or other
effects due to site redevelopment or remediation;

(IIT) Any changes to the geochemistry, induced by remedial actions or monitoring well
construction methods which might influence the concentration of such substance, have
stabilized and equilibrium geochemical conditions are established; and

(IV) The concentration of such substance at each sampling location that represents the
extent and degree of the ground-water plume is not increasing over time, except as a result
of either natural attenuation or seasonal variations.

(i1) For determining compliance with an applicable remedial criterion for a substance, a
minimum of four sampling events shall be performed which reflect seasonal variability on
a quarterly basis, provided that all sampling events used to demonstrate compliance were
performed within two years prior to the most current sampling event used to determine
compliance, with the exception of monitoring conducted in accordance with subparagraph
(D)(i1) of this subsection.

(i) The Commissioner may approve in writing an alternative method of determining
compliance with an applicable remedial criterion for a substance utilizing emerging
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technologies for which guidance, standard or industrial code has been published by a
regulatory agency, governmental advisory group, or other recognized professional
organization, at the time of the approval.

(B) Compliance with Ground-water Protection Criteria or Background.

Compliance with the ground-water protection criterion for a substance in ground water
or background concentration for ground water for such substance is achieved when the
sampling locations are representative of the subject ground-water plume and (i) the
analytical results for such substance at all such sampling locations are equal to or less than
either the ground-water protection criterion for such substance or the background
concentration for ground water, whichever is applicable, as determined by subsection (d)
of this section or (ii) a representative sampling program consisting of not less than twelve
consecutive monthly samples from each such sampling location has been used to
characterize the ground-water plume and the ninety-five percent upper confidence level of
the arithmetic mean of all results of laboratory analyses of such samples for such substance
are equal to or less than the criterion for such substance.

(C) Compliance with Surface-water Protection Criteria.

Compliance with a surface-water protection criterion for a substance in ground water is
achieved when the sampling locations are representative of the subject ground-water plume
and (i) the ninety-five percent upper confidence level of the arithmetic mean of all sample
results representative of the subject ground water plume is equal to or less than such
criterion; or (ii) the concentration of such substance in that portion of such plume which is
immediately upgradient of the point at which such ground-water discharges to the receiving
surface-water body is equal to or less than the applicable surface-water protection criterion.

(D) Compliance with Volatilization Criteria.

A volatile substance may be remediated to a concentration as specified in either
subdivision (2)(D)(i) or subdivision (2)(D)(ii) of this subsection.

(1) Compliance with volatilization criteria in ground water.

Compliance with a volatilization criterion for a substance in ground water is achieved
when the sampling locations are representative of the subject ground-water plume and the
results of all laboratory analyses of samples for such substance are equal to or less than the
applicable volatilization criterion as determined by subsection (¢) of this section.

(i) Compliance with volatilization criteria in soil vapor.

Compliance with a volatilization criterion for a substance in soil vapor is achieved when
the sampling locations and frequency are representative of the subject soil vapor, including
seasonal variability, and the results of all laboratory analyses of samples for such substance
are equal to or less than the applicable volatilization criterion.

(3) Matrix interference effects.

If any applicable criterion for a substance in ground water is less than the concentration
for such substance that can be consistently and accurately quantified in a specific sample
due to matrix interference effects, the following action shall be taken:

(A)

(1) “Test Methods for Evaluating Solid Waste : Physical/Chemical Methods,” SW-846,
U.S. Environmental Protection Agency, Office of Solid Waste, Washington D.C. 20460 shall
be consulted to determine if an analytical method sufficiently sensitive to achieve the
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applicable analytical detection limit was used to conduct the analysis of the subject
substance. If there is available an alternative analytical method which is sufficient to achieve
the required analytical detection limit, appropriate for the sample matrix, and has been
approved by EPA or approved in writing by the Commissioner, the subject ground water
shall be re-analyzed for the subject substance using such alternative method.

(i1) Ifasample has been analyzed by one or more analytical methods in accordance with
subparagraph (A)(i) of this subdivision and the applicable analytical detection limit has not
been achieved due to matrix interference effects, such method(s) shall be modified in order
to compensate for such interferences, in accordance with analytical procedures specified
by EPA within the scope of the analytical method.

(B) If, after re-analyzing the subject ground water and attempting to compensate for
matrix interference effects in accordance with subparagraph (A) of this subdivision, any
applicable criterion for a substance in ground water is less than the concentration for such
substance that can be consistently and accurately quantified in a specific sample due to
matrix interference effects, compliance with such criterion shall be achieved when such
ground water has been remediated to the lowest concentration for such substance which
can be consistently and accurately quantified without matrix interference effects.

(C) A detailed summary of all measures taken to overcome matrix interference effects
and a determination of the lowest alternative quantification level applicable to the analysis
of such substance shall be prepared and, if requested by the Commissioner in writing, shall
be submitted to the Commissioner for his review and approval.

(h) Additional Polluting Substances

(1) With respect to a substance in ground water for which a ground- water protection
criterion is not specified in sections 22a-133k-1 through 22a-133k-3, inclusive, of the
Regulations of Connecticut State Agencies, the Commissioner may approve in writing a
ground-water protection criterion to apply to such substance. Any person requesting
approval of a ground-water protection criterion for such substance shall submit to the
commissioner (A) a risk-based ground-water protection criterion for such substance
calculated in accordance with subdivision (2) of this subsection, (B) the analytical detection
limit for such substance, (C) a description of the organoleptic properties of such substance.
Before approving a ground-water protection criterion the Commissioner shall consider the
proposed risk-based ground-water protection criterion for such substance, the analytical
detection limit for such substance, the organoleptic effects of such substance, any
information about the health effects such substance may cause due to exposure pathways
not accounted for in the proposed risk-based ground-water protection criterion, and any
other information that the Commissioner reasonably deems necessary.

(2) The risk-based ground-water protection criterion shall be calculated using the
following equations:

(A) For carcinogenic substances;

Rigic EW x AT
x
S IRx BEF x ED x CF

FWHRC =
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(B) For non-carcinogenic substances:

[BW}:HTI&E{)
[foEF;rEDxC’F:]

(C) The abbreviations used in subparagraphs (A) and (B) of this subdivision shall be
interpreted in accordance with the following table and shall be assigned the values specified
therein:

GWFPC = [Rfd x HI | x

Term Description Units Value
GWPCqp Risk-based Ground-water protection ug/l calculated
Criterion

Risk Target Cancer Risk Level unitless 1.0E-06

HI Hazard Index unitless 1.0

CSF Cancer slope Factor (mg/kg-day)!  substance-
specific

RFD Reference Dose mg/kg-day substance-
specific

IR Ingestion Rate 1/day 2

EF Exposure Frequency days/year 365

ED Exposure Duration years 70

CF Conversion Factor mg/ug 0.001

BW Body Weight kg 70

AT Averaging Time, days 25550

SA Source Allocation unitless 0.2

(i) Additional Remediation of Ground Water.

Nothing in sections 22a-133k-1 through 22a-133k-3, inclusive, of the Regulations of
Connecticut State Agencies shall preclude the Commissioner from taking any action
necessary to prevent or abate pollution, or to prevent or abate any threat to human health or
the environment. If the presence of any substance impairs the aesthetic quality of any ground
water which is or can reasonably be expected to be a source of water for drinking or other
domestic use, additional remediation shall be conducted in order to reduce the concentration
of such substance to a concentration appropriate for such use.

Appendix A to Sections 22a-133k-1 through 22a-133k-3 of the Regulations of
Connecticut State Agencies Direct Exposure Criteria for Soil

Substance Residential Criteria Industrial/
in mg/kg Commercial
(ppm) Criteria
in mg/kg
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(ppm)
Volatile Organic Substances
Acetone 500 1000
Acrylonitrile 1.1 11
Benzene 21 200
Bromoform 78 720
2-Butanone(MEK) 500 1000
Carbon tetrachloride 4.7 44
Chlorobenzene 500 1000
Chloroform 100 940
Dibromochloromethane 7.3 68
1,2-Dichlorobenzene 500 1000
1,3-Dichlorobenzene 500 1000
1,4-Dichlorobenzene 26 240
1,1-Dichloroethane 500 1000
1,2-Dichloroethane 6.7 63
1,1-Dichloroethylene 1 9.5
cis-1,2-Dichloroethylene 500 1000
trans-1,2-Dichloroethylene 500 1000
1,2-Dichloropropane 9 84
1,3-Dichloropropene 34 32
Ethylbenzene 500 1000
Ethylene dibromide (EDB) 0.007 0.067
Methyl-tert-butyl-ether 500 1000
Methyl isobutyl ketone 500 1000
Methylene chloride 82 760
Styrene 500 1000
1,1,1,2-Tetrachloroethane 24 220
1,1,2,2-Tetrachloroethane 3.1 29
Tetrachloroethylene 12 110
Toluene 500 1000
1,1,1-Trichloroethane 500 1000
1,1,2-Trichloroethane 11 100
Trichloroethylene 56 520
Vinyl chloride 0.32 3
Xylenes 500 1000
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Semivolatile Substances

Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)
ether

Bis(2-ethyl hexyl)
phthalate

Butyl benzl phthalate
2-chlorophenol
Di-n-butyl phthalate
Di-n-octyl phthalate
2,4-Dichlorophenol
Fluoranthene
Fluorene
Hexachloroethane
Hexachlorobenzene
Naphthalene
Pentachlorophenol
Phenanthrene

Phenol

Pyrene

Inorganic Substances
Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium, trivalent
Chromium, hexavalent
Copper

Cyanide

1000
1000

44

1000
340
1000
1000
200
1000
1000
44

1000
5.1

1000
1000
1000

27
10
4700

34
3900
100
2500
1400

2500
2500
7.8
7.8
78

1

5.2
82

410

2500
2500
2500
2500
2500
2500
2500
410
3.6
2500
48
2500
2500
2500

8200
10
140000
2

1000
51000
100
76000
41000
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Lead 400 1000
Mercury 20 610
Nickel 1400 7500
Selenium 340 10000
Silver 340 10000
Thallium 5.4 160
Vanadium 470 14000
Zinc 20000 610000

Pesticides, PCB’s and Total Petroleum
Hydrocarbons (TPH)

Alachlor 7.7 72
Aldicarb 14 410
Atrazine 2.8 26
Chlordane 0.49 2.2
Dieldrin 0.038 0.36
Endrin 20 610
2-4D 680 20000
Heptachlor epoxide 0.067 0.63
Heptachlor 0.14 1.3
Lindane 20 610
Methoxychlor 340 10000
Toxaphene 0.56 5.2
PCB’s 1 10
TPH -Total Petroleum Hydrocarbons by 500 2500

EPA Method 418.1
(This method shall not be used for the

analysis of samples collected after June

30, 2009)

Extractable Total Petroleum Hydrocar- 500 2500
bons by ETPH Analysis

(This method may be used for the analy-

sis of samples collected on or after June
22,1999)

Appendix B to Sections 22a-133k-1 through 22a-133k-3 of the Regulations of
Connecticut State Agencies Direct Exposure Criteria for Soil
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Substance GA, GAA GB
Mobility Mobility
Criteria in Criteria in
mg/kg (ppm) mg/kg (ppm)
Volatile Organic Sub-
stances
Acetone 14 140
Acrylonitrile 0.01 0.1
Benzene 0.02 0.2
Bromoform 0.08 0.8
2-Butanone(MEK) 8 80
Carbon tetrachloride 0.1 1
Chlorobenzene 2 20
Chloroform 0.12 1.2
Dibromochloromethane 0.01 0.1
1,2-Dichlorobenzene 3.1 3.1
1,3-Dichlorobenzene 12 120
1,4-Dichlorobenzene 1.5 15
1,1-Dichloroethane 1.4 14
1,2-Dichloroethane 0.02 0.2
1,1-Dichloroethylene 0.14 1.4
cis-1,2-Dichloroethylene 1.4 14
trans-1,2-Dichloroethylene |2 20
1,2-Dichloropropane 0.1 1.0
1,3-Dichloropropene 0.01 0.1
Ethyl benzene 10.1 10.1
Ethylene dibromide (EDB) |0.01 0.1
Methyl-tert-butyl-ether 2 20
Methyl isobutyl ketone 7 14
Methylene chloride 0.1 1.0
Styrene 2 20
1,1,1,2-Tetrachloroethane [ 0.02 0.2
1,1,2,2-Tetrachloroethane 0.01 0.1
Tetrachloroethylene 0.1 1
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Substance GA, GAA GB
Mobility Mobility
Criteria in Criteria in
mg/kg (ppm) mg/kg (ppm)
Toluene 20 67
1,1,1-Trichloroethane 4 40
1,1,2-Trichloroethane 0.1 1
Trichloroethylene 0.1 1.0
Vinyl chloride 0.04 0.40
Xylenes 19.5 19.5
Semivolatile Substances
Acenaphthylene 8.4 84
Anthracene 40 400
Benzo(a)anthracene 1 1
Benzo(b)fluoranthene 1 1
Benzo(k)fluoranthene 1 1
Benzo(a)pyrene 1 1
Bis(2-chloroethyl)ether 1 2.4
Bis(2-chloroisopropyl)ether | 1 2.4
Bis(2-ethyl hexyl)phthalate |1 11
Butyl benzl phthalate 20 200
2-chlorophenol 1 7.2
Di-n-butyl phthalate 14 140
Di-n-octyl phthalate 2 20
2,4-Dichlorophenol 1 4
Fluoranthene 5.6 56
Fluorene 5.6 56
Hexachloroethane 1 1
Hexachlorobenzene 1 1
Naphthalene 5.6 56
Pentachlorophenol 1 1
Phenanthrene 4 40
Phenol 80 800
Pyrene 4 40
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Substance GA, GAA GB
Mobility Mobility
Criteria in Criteria in
mg/kg (ppm) mg/kg (ppm)

Pesticides and TPH

Alachlor 0.230 0.4

Aldicarb 1 1

Atrazine 0.2 0.2

Chlordane 0.066 0.066

Dieldrin 0.007 0.007

2-4D 1.4 14

Heptachlor epoxide 0.02 0.02

Heptachlor 0.013 0.013

Lindane 0.02 0.04

Methoxychlor 0.8 8

Simazine 0.8 8

Toxaphene 0.33 0.6

Total Petroleum Hydrocar- | 500 2500

bon By EPA Method 418.1

or another EPA-approved

method acceptable to the

Commissioner (This

method shall not be used

for the analysis of samples

collected after June 30,

2009)

Extractable Total Petroleum | 500 2500

Hydrocarbons by ETPH

Analysis (This method may

be used for the analysis of

samples collected on or

after June 22, 1999)

Inorganic Substances and | GA, GAA Mobility Crite- | GB Mobility Criteria

PCB ria By TCLP or by SPLP in
By TCLP or by SPLP in mg/l (ppm)
mg/1 (ppm)
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Antimony 0.006 0.06
Arsenic 0.05 0.5
Barium 1 10.0
Beryllium 0.004 0.04
Cadmium 0.005 0.05
Chromium, total 0.05 0.5
Copper 1.3 13
Cyanide (by SPLP only) 0.2 2
Lead 0.015 0.15
Mercury 0.002 0.02
Nickel 0.1 1.0
Selenium 0.05 0.5
Silver 0.036 0.36
Thallium 0.005 0.05
Vanadium 0.05 0.50
Zinc 5 50
PCB 0.0005 0.005

Appendix C to Sections 22a-133k-1 through 22a-133k-3 of the Regulations of
Connecticut State Agencies Direct Exposure Criteria for Soil
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Substance

Volatile Organic Substances
Acetone

Acrylonitrile

Benzene

Bromoform
2-Butanone(MEK)
Carbon tetrachloride
Chlorobenzene
Chloroform
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
cis-1,2-Dichloroethylene
trans-1,2-Dichloroethylene
1,2-Dichloropropane
1,3-Dichloropropene
Ethyl benzene

Ethylene dibromide (EDB)
Methyl-tert-butyl-ether
Methyl isobutyl ketone
Methylene chloride
Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene

Ground-water Protection Cri-
teria in ug/l
(ppb)

700
0.5
1

4
400

100

0.5
600
600
75
70

70
100

0.5

700
0.05
100
350

100

0.5

1000
200
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Substance

Vinyl chloride

Xylenes

Semivolatile Substances
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
Bis(2-ethyl hexyl)phthalate
Butyl benzl phthalate
2-chlorophenol
Di-n-butyl phthalate
Di-n-octyl phthalate
2,4-Dichlorophenol
Fluoranthene

Fluorene
Hexachloroethane
Hexachlorobenzene
Naphthalene
Pentachlorophenol
Phenanthrene

Phenol

Pyrene

Inorganic Substances
Antimony

Arsenic

Asbestos in mfl
Barium

Beryllium

Cadmium

Ground-water Protection Cri-
teria in ug/l

(ppb)

2

530

420
2000
0.06
0.08
0.5
0.2
12
12

2
1000
36
700
100
20
280
280

280

200
4000
200

50
7 (mfl)
1000
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Substance

Chromium (total)
Copper

Cyanide

Lead

Mercury

Nickel

Selenium

Silver

Thallium
Vanadium

Zinc

Pesticides, PCB and Total Petroleum Hydrocar-
bons

Alachlor
Aldicarb
Atrazine
Chlordane
Dieldrin

2-4D
Heptachlor epoxide
Heptachlor
Lindane
Methoxychlor
Simazine
Toxaphene
PCB’s

Total Petroleum Hydrocarbon By EPA Method 418.1

or another EPA-approved method acceptable to the
Commissioner

(This method shall not be used for the analysis of sam-

ples collected after June 30, 2009)

Extractable Total Petroleum Hydrocarbons by ETPH

Analysis

(This method may be used for the analysis of samples

collected on or after June 22, 1999)

Ground-water Protection Cri-
teria in ug/l

(ppb)
50

1300
200
15

2
100
50
36

5

50
5000

0.3
0.002
70
0.2
0.4
0.2
40

0.5
500

250
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Appendix D to Sections 22a-133k-1 through 22a-133k-3 of the Regulations of
Connecticut State Agencies Direct Exposure Criteria for Soil

Substance Surface-Water Protection
Criteria
in ug/l
(ppb)

Volatile Organic Substances

Acrylonitrile 20

Benzene 710

Bromoform 10800

Carbon tetrachloride 132

Chlorobenzene 420000

Chloroform 14100

Dibromochloromethane 1020

1,2-Dichlorobenzene 170000

1,3-Dichlorobenzene 26000

1,4-Dichlorobenzene 26000

1,2-Dichloroethane 2970

1,1-Dichloroethylene 96

1,3-Dichloropropene 34000

Ethylbenzene 580000

Methylene chloride 48000

1,1,2,2-Tetrachloroethane 110

Tetrachloroethylene 88

Toluene 4000000

1,1,1-Trichloroethane 62000

1,1,2-Trichloroethane 1260

Trichloroethylene 2340

Vinyl chloride 15750

Semivolatile Substances

Acenaphthylene 0.3

Anthracene 1100000

Benzo(a)anthracene 0.3

Benzo(b)fluoranthene 0.3

Benzo(k)fluoranthene 0.3

Benzo(a)pyrene 0.3
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Substance

Bis(2-chloroethyl)
ether

Bis(2-chloroisopropyl)
ether

Bis(2-ethyl hexyl)phthalate
Di-n-butyl phthalate
2,4-Dichlorophenol
Fluoranthene

Fluorene
Hexachloroethane
Hexachlorobenzene
Phenanthrene

Phenol

Pyrene

Inorganic Substances
Antimony

Arsenic

Asbestos (in mfl)
Beryllium

Cadmium

Chromium, trivalent
Chromium, hexavalent
Copper

Cyanide

Lead

Mercury

Nickel

Selenium

Silver

Thallium

Zinc

Pesticides and PCB
Chlordane

Surface-Water Protection
Criteria

in ug/l

(ppb)

42

3400000

59
120000
15800
3700
140000
89

0.077
0.077
92000000
110000

86000
4

7 mfl
4

6
1200
110
48

52

13
0.4
880
50

12
63
123

0.3
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Substance Surface-Water Protection
Criteria
in ug/l
(ppb)

Dieldrin 0.1

Endrin 0.1

Heptachlor epoxide 0.05

Heptachlor 0.05

Toxaphene 1

PCB’s 0.5

Appendix E to Sections 22a-133k-1 through 22a-133k-3 of the Regulations of
Connecticut State Agencies Direct Exposure Criteria for Soil

Volatile Substance

Residential Volatilization
Criteria for Ground water
in parts per billion

Industrial/Commercial
Volatilization Criteria for
Ground water in parts per

billion
Acetone 50000 50000
Benzene 215 530
Bromoform 920 3800
2-Butanone (MEK) 50000 50000
Carbon Tetrachloride 16 40
Chlorobenzene 1800 6150
Chloroform 287 710
1,2-Dichlorobenzene 30500 50000
1,3-Dichlorobenzene 24200 50000
1,4-Dichlorobenzene 50000 50000
1,1-Dichloroethane 34600 50000
1,2-Dichloroethane 21 90
1,1-Dichloroethylene 1 6
1,2-Dichloropropane 14 60
1,3-Dichloropropene 6 25
Ethyl benzene 50000 50000
Ethylene dibromide (EDB) 4 16
Methyl-tert-butyl-ether 50000 50000
Methyl isobutyl ketone 50000 50000
Methylene chloride 50000 50000
Styrene 580 2065
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Volatile Substance

1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene

Vinyl chloride

Xylenes

Residential Volatilization
Criteria for Ground water
in parts per billion

12

23
1500
23500
20400
8000
219

2
21300

Industrial/Commercial
Volatilization Criteria for
Ground water in parts per
billion

50

100

3820

50000

50000

19600

540

2

50000

Appendix F to Sections 22a-133k-1 through 22a-133k-3 of the Regulations of
Connecticut State Agencies Direct Exposure Criteria for Soil

Volatile Substance

Acetone

Benzene

Bromoform
2-Butanone (MEK)
Carbon Tetrachloride
Chlorobenzene
Chloroform
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloropropane

Residential
Volatiliza-
tion Criteria
for Soil
Vapor in
milligrams
per cubic
meter

Residential
Volatiliza-
tion Criteria
for Soil
Vapor in
parts per
million

2400 5701
1.5 16
2400 7078

31 143
4.5 22
240 1443
240 1443
950 5712
850 3440

Industrial/
Commercial
Volatiliza-
tion Criteria
for Soil
Vapor in
milligrams
per cubic
meter

8250 19597
113 361
6 62
8285 24434
2.7 17
106 488
10.4 51
818 4918
818 4918
3270 19661
3037 12292
1 4

1 4

1 5

Industrial/
Commercial
Volatiliza-
tion Criteria
for Soil
Vapor in
parts per
million
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Volatile Substance Residential Residential Industrial/  Industrial/
Volatiliza-  Volatiliza- Commercial Commercial
tion Criteria tion Criteria Volatiliza-  Volatiliza-
for Soil for Soil tion Criteria tion Criteria
Vapor in Vapor in for Soil for Soil
parts per milligrams  Vapor in Vapor in
million per cubic parts per milligrams

meter million per cubic
meter

1,3-Dichloropropene 1 5 1 5

Ethyl benzene 1650 7165 5672 24629

Ethylene dibromide (EDB) 1 8 1 8

Methyl-tert-butyl-ether 1000 3605 3415 12312

Methyl isobutyl ketone 140 574 480 1966

Methylene chloride 1200 4168 2907 10098

Styrene 8 34 28 119

1,1,1,2-Tetrachloroethane 1 7 1.5 10

1,1,2,2- Tetrachloroethane 1 7 1 7

Tetrachloroethylene 11 75 27 183

Toluene 760 2864 2615 9855

1,1,1-Trichloroethane 1310 7148 4520 24662

1,1,2-Trichloroethane 40 218 93 507

Trichloroethylene 7 38 16 86

Vinyl chloride 1 3 1 3

Xylenes 500 2192 1702 7461

Appendix G to Sections 22a-133k-1 through 22a-133k-3 of the Regulations of
Connecticut State Agencies Direct Exposure Criteria for Soil

Volatilization Criteria for Ground Water

Site-Specific Volatilization Criteria for Ground Water may be calculated using the
following equations:

GWC = TAC/ (1000 - VFgw)

H{ (Dygpye ! L )/ ( ER L) 11000
1+|:(DEFF—H'S ’rLGW\J’r [ER'QLBH +|:(DEFF—F{5 f LGF'P’:]”:(DEFF—CRAGK fﬁcg.wx)'??)il
Dgprws = (hcap +h,)/
Dgpr.car= Dar” (OACAP3'33/ eTz) + DWATER/ H- (QWCAP3‘33/ GTZ)
Dgprs = Dar- (9A53‘33/ 9T2) + DWATER/ H- (‘9WS3‘33/ eTz)

Dgrr.crack = Dar” (eACRACK3‘33/ GTZ) + DWATER/ H- (GWCRACKS‘B/ eTz)

VB =
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Where:

Term
GWC
TAC

VFgw

DEFF WS

Low

hCAP

ER,

DEFF—CAP

DEFF—S

DWATER

eACAP

QAS

QACRACK

QWCAP

Description

Ground Water Volatilization Criteria
Target Indoor Air Concentration
Ground Water Volatilization Factor

Henry’s Law Constant

Effective Diffusion-Ground Water to Soil Sur-
face

Depth to Ground Water (= hep + hy)
Thickness of Capillary Fringe

Thickness of Vadose Zone

Residential Enclosed Space Air Exchange Rate

Industrial Enclosed Space Air Exchange Rate

Residential Enclosed Space Volume/Infiltration

Area Ratio

Industrial Enclosed Space Volume/Infiltration
Area Ratio

Effective Diffusion through Foundation Cracks

Enclosed Space Foundation or Wall Thickness

Areal Fraction of Cracks in Foundations /
Walls

Effective Diffusion through Capillary Fringe

Effective Diffusion through Soil (In Vapor
Phase)

Diffusion Coefficient in Air
Diffusion Coefficient in Water

Volumetric Air Content in Capillary Fringe
Volumetric Air Content in Vadose Zone

Volumetric Air Content in Foundation/Wall
Cracks

Volumetric Water Content in Capillary Fringe

Units
ug/kg
ug/m?

mg/m’

unitless

cm?/s

cm
cm
1/s
1/s

cm

unitless

cm?/s

cm?/s
cm?/s
cm?/s

unitless
unitless

unitless

unitless

Value

calculated
Kk

calculated

substance-specific

calculated

site-specific
site-specific
site-specific
.00014
.00023

site-specific
site-specific

calculated

site-specific

.01

calculated
calculated

8.40E-02 or chem-
ical specific

1.00E-05 or chem-
ical specific

site-specific
site-specific

site-specific

site-specific

-25-



Regulations of Connecticut State Agencies

Ows Volumetric Water Content in Vadose Zone unitless

Owerack  Volumetric Water Content in Foundation/Wall — unitless
Cracks

Or Total Soil Porosity unitless

**See attached “Table of Target Air Concentrations”

Volatilization Criteria for Soil Vapor

site-specific

site-specific

site-specific

Site-Specific Volatilization Criteria for Soil Vapor may be calculated using the following

equations:
SSVC =TAC/ (1000 - VFgy)

. [(Dgeps ! Le) I (ER L5)]

Dgrrs = Dar- (0A33'33/ 9”1"2) + Dyarer/H - (6w53'33/ 9T2)

DEFF—CRACK = DAIR ’ (HACRACK3'33/ 0T2) + DWATER/H ’ (QWCRACKI:B/ 6T2)

1+[[Dm,_s 1Ly (BR LB)] +{( Dapps ! Ls 1 ( Doppconcs ! Logaewe )7

Where:

Terms Description Units Value

SSVC Volatilization Criteria for Soil Vapor mg/m*-air  calculated

TAC Target Indoor Air Concentration ug/m? -air ok

VFggy Volatilization Factor for Subsurface Vapors  unitless calculated

H Henry’s Law Constant unitless substance-

specific

Dgprs Effective Diffusion through Soil (in Vapor cm?/s calculated
Phase)

Lg Depth to Soil Vapor Sample cm site-specific

ERy Residential Enclosed Space Air Exchange 1/s .00014
Rate

ER, Industrial Enclosed Space Air Exchange Rate 1/s .00023

Lgr Residential Enclosed Space Volume/Infiltra- cm site-specific
tion Area Ratio

Ly, Industrial Enclosed Space Volume/Infiltration cm site-specific
Area Ratio

Derrcrack  Effective Diffusion through Foundation cm?/s calculated
Cracks

Lerack Enclosed Space Foundation or Wall Thick-  cm site-specific
ness
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Terms Description

n Areal Fraction of Cracks in Foundations /
Walls

Ons Volumetric Air Content in Vadose Zone

O scrack Volumetric Air Content in Foundation/Wall
Cracks

Ows Volumetric Water Content in Vadose Zone

Owerack Volumetric Water Content in
Foundation/Wall Cracks

Or Total Soil Porosity

** See attached “Table of Target Air Concentrations”

Table of Target Air Concentrations

Volatile Substance

Acetone

Benzene

Bromoform
2-Butanone (MEK)
Carbon Tetrachloride
Chlorobenzene
Chloroform
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloropropane
1,3-Dichloropropene
Ethyl benzene
Ethylene dibromide (EDB)
Methyl-tert-butyl-ether
Methyl isobutyl ketone
Methylene chloride

Residential Target Indoor
Air Concentration in mi-
crograms per cubic meter

8.34 E02
3.25 E00
2.21 E00
1.04 EO3
1.00 EOO
2.09 EO1
3.00 E00
2.09 E02
2.09 E02
8.34 E02
5.21 E02
9.36 E-02
4.87 E-02
1.28 E-01
6.58 E-02
1.04 EO3
1.11 E-02
5.21 E02
8.34 E01
6.00 E02

Units Value
unitless calculated
unitless site-specific
unitless site-specific
unitless site-specific
unitless site-specific
unitless site-specific

Industrial/Commercial
Target Indoor Air Concen-
tration in micrograms per
cubic meter

1.17 EO3
2.15 EO01
3.72 E00
1.46 EO3
1.00 EOO
2.92 EO1
3.00 E0O
2.92 E02
2.92 E02
1.17 EO3
7.30 E02
1.57 E-01
8.18 E-02
2.15 E-01
1.10 E-01
1.46 EO3
1.86 E-02
7.30 E02
1.17 E02
6.00 E02
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Volatile Substance

Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene

Vinyl chloride

Xylenes

Residential Target Indoor Industrial/Commercial

Air Concentration in mi-

crograms per cubic meter

5.00 E00
3.29 E-01
4.20 E-02
1.10 EO1
4.17 E02
1.04 EO3
3.00 EO1
5.00 E00
2.90 E-02
3.13 E02

(Effective January 30, 1996; Amended June 27, 2013)

Target Indoor Air Concen-
tration in micrograms per
cubic meter

7.17 E00
5.52 E-01
7.05 E-02
1.10 EO1
5.84 E02
1.46 EO3
3.00 EO1
5.00 E0O
4.87 E-02
4.38 E02
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