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Table 1
Summary of Previous Investigations

Hows Corner Superfund Site
Plymouth,ME

Year Agency/Contractor Work Conducted
Feb. 1988 MEDEP/Weston

Geophysical
Phase I investigations found polychlorinated biphenyls (PCBs),
tetrachloroethylene (PCE), trichlorobenzene, and
tetrachlorobenzene in soils.

Oct. 1988
through
July 1989

MEDEP/Weston
Geophysical

Phase II investigations to conduct subsurface soil sampling, a soil-
gas survey, a seismic refraction survey, monitoring well
installation, and downhole geophysical logging, all documenting
significant soil and groundwater contamination.

July 1989 MEDEP/Weston
Geophysical

MEDEP and Weston sampled groundwater from all monitoring
wells and contaminated residential wells.  Chlorinated solvents
were found in several monitoring wells.

Spring
1990

MEDEP MEDEP requested USEPA’s assistance with the construction of an
alternative public water supply.

June
1990

USEPA USEPA conducted a removal site evaluation and determined a
removal action was warranted.

Sep. 1990 USEPA USEPA signs an Action Memorandum authorizing the expenditure
of funds to minimize the threat posed by the site.  Proposed actions
are divided into 3 steps: (1) soil evaluation, (2) design and install an
alternative water supply, and (3) evaluate and install an Interim
Remedial Measure (IRM) to stabilize the groundwater contaminant
plume.  (This third phase was later abandoned).

Oct. 1990 ATSDR ATSDR reviews site data and concludes that the contaminated soil
poses an immediate threat to public health and the groundwater.
USEPA installs a fence enclosing the site to alleviate the threat of
human contact, and initiates soil removal activities to the threat to
groundwater.

Nov 1990 USEPA/OHM USEPA/OHM begins the removal of on-site soil
June
1991

USEPA/OHM USEPA/OHM delineates the lateral extent of contaminated soils on
site.  Soils were excavated to bedrock in all areas where PCBs were
found to be above 10 ppm.  Depth to bedrock ranged from 6 inches
to 3 feet resulting in the removal of 847 tons of contaminated soil

Feb. 1992 USEPA and MEDEP USEPA and MEDEP determined that 48 residences might be
appropriate for an alternative water supply.

June
1992

MEDEP MEDEP purchases property to locate an alternative water supply
and pump station.

Spring
1994

USEPA USEPA proposes Hows Corner as an NPL site.

Aug.
1995

USEPA/CDM Design and construction of the alternative water supply was
completed by USEPA/CDM.  Thirty-six residences allowed their
homes to be connected to the water system.  Other residences
declined an offer to be connected.

Sept.
1995

USEPA USEPA finalizes the placement of the Hows Corner Site on the
NPL.











































Table  6
Summary of Chemicals of Concern and 

Medium-Specific Exposure Point Concentrations
Hows Corner Superfund Site

Plymouth, ME

Scenario Timeframe:            Current/ Future
Medium:                       Groundwater
Exposure Medium:               Monitoring Wells

Exposure
Point

Chemical of 
Concern

Concentratio
n Detected

Units Frequenc
y of

Detection

Exposure
Point

Concentratio
n

Exposure
Point

Concentratio
n Units

Statistical
Measure

Min Max

Source
area/ non-
source
area
monitoring
wells

1,1-Dichloroethene 0.5 57 ppb 20/48 0.057 ppm Max.

cis-1,2-
Dichloroethene

0.8 630 ppb 24/48 0.63 ppm Max.

1,1,1-
Trichloroethane

0.9 1000 ppb 29/48 1 ppm Max.

Trichloroethene 0.7 7250 ppb 25/48 7.25 ppm Max.

Tetrachloroethene 0.6 32000 ppb 38/48 32 ppm Max.

1,2,4-
Trichlorobenzene

0.7 150 ppb 9/48 0.150 ppm Max.

Aroclor 1260 0.25 119 ppb 4/45 0.119 ppm Max.

Dieldrin <0.1 0.24 ppb 1/3 0.00024 ppm Max.

Manganese 1.5 8540 ppb 32/44 8.540 ppm Max.

Arsenic 2.2 42.5 ppb 6/44 0.425 ppm Max.

Key

ppb: Parts per billion
ppm: Parts per million
MAX: Maximum Concentration

The table presents the chemicals of concern (COCs) and exposure point concentration for each of the COCs
detected in groundwater (i.e., the concentration that will be used to estimate the exposure and risk from each COC in
the groundwater).  The table includes the range of concentrations detected for each COC, as well as the frequency of
detection (i.e., the number of times the chemical was detected in the samples collected at the site), the exposure
point concentration (EPC), and how the EPC was derived.  The table indicates that PCE the most frequently detected
COC in groundwater at the site.  Due to the limited number of sampling events,  the maximum concentration was
used as the default exposure point concentration for all COCs.









Table 10
Comparison of Surface Water Compounds to Selected Benchmarks

Hows Corner Superfund Site
Plymouth, ME

Surface Water Benchmark Values, µg/L

Compound

Minimum
Detected

Concentra
tion,
µg/L

Maximum
Detected

Concentra
tion,
µg/L

Frequency
of

Detection

Ecotox1

Thresholds
,

1996

Revised2 Tier
II SVC,

1996

Region IV3

SV,
1996

USEPA
WQC4

CCC,
1999

MEDEP5

Chronic
SWPC,

1977
VOCs
cis-1,2-DCE 7 22 2/30 NS7 2,200 NS NS NS
PCE 2 82 9/30 120 98 84 NS 840
1,1,1-TCA 0.7 5 7/30 62 11 528 NS NS
TCE 2 18 2/28 350 47 NS NS 21,900
Metals
Arsenic 2.4 2.6B 2/28 8.1 NS 90 150 190
Chromium 0.63 5.3J 5/28 NS NS 117 11 NS
Lead 0.72 1.8J 6/28 NS NS 1.32 2.5 0.41
Mercury <0.02 0.02 1/28 NS 1.3 0.012 0.77 0.012
Nickel 0.93 1.3 3/28 NS NS 87.71 52 40.4
Zinc 16 20.8J 6/28 NS NS 58.91 120 27.1

Bold text denotes lowest benchmark, which was used for comparison
1USEPA Eco Update, 1996
2SCV – Secondary Chronic Values form Suter and Tsao, 1996.  Toxicological Benchmarks for Screening Potential Contaminants of
Concern for Effects on Aquatic Biota, 1996; Revision Oak Ridge National Laboratory (ORNL).
3Screening Values, USEPA Region IV, October 1996.  Values for lead, nickel, and zinc are hardness dependent, and are based on a
hardness of 50 mg/l.   Hardness in RI surface water samples ranged from 9.96 to 118 mg/l.
4CCC – Criterion Continuous Concentration, National Recommended Water Quality Criteria (WQC), USEPA, 1999.  Values for lead,
nickel and zinc are hardness dependent, and are based on a hardness of 100 mg/l.  Hardness in RI surface water samples ranged from
9.96 to 118 mg/l.
5Maine DEP Chronic Surface Water Protection Criteria.  Values for lead, nickel and zinc are hardness dependent, and are based on a
hardness of 20 mg/l.  Hardness in RI surface water samples ranged from 9.96  to 118 mg/l.
Shaded compound indicates that maximum detected concentration exceeds the lowest benchmark standard
7NS = No screening value available.
B = detected between the IDL and PQL (inorganics)
J = estimated



Table 11
Comparison of Sediment Concentrations to Selected Benchmarks

Hows Corner Superfund Site
Plymouth, ME

Benchmark Value

Compound Minimum
Concentr-

ation

Maximum
Concentr-

ation

Frequency
of

Detection

USEPA
SQB,
19961

Ingersoll
et al,
19962

USEPA
Region

IV
19963

ORNL
SQB,
19974

Ontario
SQC,
19965

MacDonald
et al. 2000

TEC7

VOCs, µg/kg
1,1-DCA 8 80J 2/24 NS6 NS NS 27 NS NS
Methylene
chloride

5 91 J 6/26 NS NS NS 370 NS NS

cis-1,2-DCE 18 9,800J 5/25 NS NS NS 400 NS NS
trans-1,2-
DCE

<6 57J 1/24 NS NS NS 400 NS NS

PCE 10 1,300 8/24 530 NS NS 410 NS NS
TCE 11 320J 5/24 1,600 NS NS 220 NS NS
acetone 14 742 26/27 NS NS NS 8.7 NS NS
2-hexanone 40 870 7/23 NS NS NS 22 NS NS
Metals, mg/kg
Arsenic 1.9 32.7 28/28 NS 50 7.24 NS 6.0 9.79

Cobalt 0.66 28.8 27/28 NS NS NS NS 50 NS
Copper 1.4 42.2 28/28 NS 190 18.7 NS 16 31.6
Lead 8 46.2 28/28 NS 99 30.2 NS 31 35.8
Mercury 0.01 0.37 24/28 NS NS 0.13 NS 0.2 0.18
Zinc 8 145J 27/28 NS 550 124 NS 120 121

1SQB – Sediment Quality Benchmarks, USEPA Eco Update, January 1996.
2Value presented is an Effect Range-Medium value as calculated by Ingersoll et al. 1996.  Concentrations are on a dry wt. basis, not
normalized to TOC.
3 Sediment Screening Values; USEPA Region IV, October 1996.
4ORNL SQB – Oak Ridge National Laboratory Sediment Quality Benchmarks, Jones et. al, 1997:  Toxicological Benchmarks for
Screening Contaminants of Potential Concern for Effects of Sediment Associated Biota: 1997 Revision.  Values based on 1996 Tier II
Surface Water Values.  Values for acetone and 2-hexanone are  based on equilibrium partitioning, which produces a conservative
value for these and other polar nonionic compounds.
5Guidelines for Use at Contaminated Sites in Ontario, Appendix A, Table E:  Sediment Quality Criteria, 1996.
6NS = No screening value available.  J = concentration below quantitation limit.
Shaded compound indicates that maximum detected concentration exceeds the lowest benchmark standard.
Bold denotes lowest value, used as benchmark
TECs = Threshold Effect Concentrations, as determined by consensus-based approach, MacDonald et al., 2000.



Table 13
Hazard Quotients for Sediments

Hows Corner Superfund Site
Plymouth, ME

Maximum Concentration Hazard Quotients
Compound

Toxicity
Reference

Value
(TRV)

Site Pond Road Pond Farm Pond Site Pond Road Pond Farm Pond

Metals (ppb))
Copper 16 4.6 26.2 31.7 0.29 1.64 1.98
Zinc 124 83 100 116 0.67 0.81 0.94
Lead 30.2 33 43.2 35.6 1.09 1.43 1.18
Arsenic 6 5.6 9.2 17.9 0.93 1.53 2.98
Mercury 0.13 0.08 0.37 0.02 0.62 2.85 0.15
VOCs (ppb)
PCE 410 1300 34 48 3.17 0.08 0.12
TCE 220 320 62 15 1.45 0.28 0.07
Cis-1,1 DCE 400 580 9800 18 1.45 24.50 0.05
trans-1,2
DCE

400 ND 57 ND NA 0.14 NA

1,1-DCA 27 8 80 ND 0.30 2.96 NA
Acetone 8.7 61 520 112 7.01 59.77 12.87
2-Heanone 22 ND ND ND NA NA NA

NA= Not applicable; compound not a CPC for this media
ND= compound not detected at concentration indicated
HQ= Maximum Concentration/ TRV
Note:  Site related COCs with HQs>1 are shaded
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DETAILED ANALYSIS:  ALTERNATIVE GW-3

SOURCE CONTROL VIA HYDRAULIC CONTAINMENT

HOWS CORNER SUPERFUND SITE
PLYMOUTH, MAINE
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EVALUATION CRITERIA ALTERNATIVE GW-3:  SOURCE CONTROL { TC \L1 "}

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT{ TC \L1 "}

Human Health Protection The results of the baseline risk assessment indicate no current risk to human health from
groundwater.  Potential future risks are associated with future domestic use of groundwater.

In the event that groundwater is used in the future for potable purposes, this alternative may provide
an increased level of protection over other alternatives as it would provide capture of Source Area
Groundwater, thereby preventing migration and the expansion of the existing groundwater plume.
This will, in the long term, reduce the time to achieve ARARS (e.g., MCLs and MEGs) in Non-
Source Area Groundwater and/or decrease the area requiring institutional controls.

Monitored natural attenuation combined with environmental monitoring would be relied upon to
ensure the continued protection of human health and the environment outside the Source Area.  In
the event that environmental monitoring indicates exposure that presents an unacceptable risk in
groundwater used for drinking water, upgrade/expansion of the public water line would be
implemented to provide residents with an alternative water supply.   Institutional controls would be
implemented to limit access to and use of groundwater in order to reduce exposure to contaminated
groundwater and avoid increasing migration of contaminated groundwater.

Ecological Protection The results of the baseline ecological risk assessment indicate no significant risks to the
environment from contaminants detected in surface waters/sediments with the exception of Road
Pond sediments.  As described previously, active remediation of Road Pond sediments is
unwarranted at this time given the relatively low concentrations detected and restricted exposure
opportunities for receptors.

Groundwater extraction under Alternatives GW-3 may provide an increased level of protection to
ecological receptors by reducing groundwater discharges to Road Pond and other wetland areas.
However, the groundwater flow model developed for the site indicates that extraction/ reinjection
under alternative GW-3 may dewater the Site Pond and potentially other wetland areas by pumping
them dry.  It was, however, assumed that losses of wetland habitat would be compensated for via
replacement/construction of a wetland area in an alternative location.

COMPLIANCE WITH ARARS{ TC \L1 "}

Chemical-Specific Chemical-specific ARARs for Alternative GW-3 are presented in Appendix B.  This alternative is
expected, over time, to achieve chemical-specific ARARs.

Location-Specific Location specific ARARs for Alternative GW-3 are presented in Appendix B.  This alternative
would be designed to comply with pertinent location-specific ARARs.

Action-Specific Action-specific ARARs identified for Alternative GW-3 are presented in Appendix B.  This
alternative would be designed to comply with pertinent action-specific ARARs.
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LONG-TERM EFFECTIVENESS AND PERMANENCE

Magnitude of Residual Risk Extraction and treatment of groundwater under this alternative would be expected to minimize the
migration of  highly contaminated groundwater beyond the Source Area of the Site.  This should
reduce the time to achieve ARARs in Non-Source Area Groundwater (i.e., groundwater outside the
2-acre fenced area of the Site) and/or decrease the area requiring institutional controls.  Therefore,
this alternative will reduce the magnitude of residual risk in Non-Source Area Groundwater to an
acceptable level.

As stated previously, the residual risks associated with use of groundwater are considered to be
acceptable for this Site once ARARs are met and the remedy is found to be protective. While
contaminant concentrations are reduced over time, environmental monitoring with a contingency for
providing public water would be implemented to verify that residents are not exposed to
groundwater containing site-related contaminants that present an unacceptable risk. Institutional
controls would limit access to and use of groundwater.  Therefore, future potential exposure to
contaminants in groundwater would be prevented, effectively eliminating this exposure pathway.  In
addition, five-year site reviews would be conducted to ensure the continued protection of human
health and the environment.

Adequacy and Reliability of
Controls

The groundwater extraction system proposed under Alternative GW-3 would adequately and
reliably manage the migration within the Source Area and reduce the concentrations of dissolved
contaminants in groundwater outside this area.  A long-term monitoring program would be
implemented to monitor groundwater concentrations and to evaluate the effectiveness of this
alternative.

Maintenance of extraction and reinjection wells will be required to prevent fouling caused by metals
in groundwater.  With the exception of pumps, which may need to be replaced frequently, the
estimated service life of the treatment system components is expected to be at least 30 years.

Environmental monitoring with a contingency for providing public water would ensure that
residents are not exposed to site-related contaminants in groundwater that present an unacceptable
risk.  Although institutional controls would effectively limit use of groundwater impacted by site
contaminants and manage migration of the groundwater plume, the long-term effectiveness of
institutional controls would be dependent on implementation and adequate enforcement.
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{ TC \L1 "}
REDUCTION OF TOXICITY, MOBILITY, AND VOLUME THROUGH TREATMENT{ TC \L1 "}

Treatment Process Used and
Materials Treated

Extracted groundwater would be treated on site via precipitation and air stripping in series with
liquid phase carbon adsorption to meet PRGs.  Air stripper off-gases would be treated using carbon
adsorption.  Treated groundwater would subsequently be reinjected to the aquifer.  Sludges and/or
NAPL generated during the groundwater treatment process would require off-site disposal.

Amount Destroyed or
Treated

An estimated 165 to 330 pounds of VOCs would initially be removed from extracted groundwater
during the first year of operation.  However, this amount would be expected to decrease over time.

Degree of Expected
Reductions of Toxicity,
Mobility, or Volume
Through Treatment

By containing and treating contaminated groundwater, the toxicity and volume of contaminants in
the aquifer would be reduced.  The system would also effectively manage the migration of
groundwater via groundwater extraction.
The volume of contaminants would ultimately be reduced via regeneration of carbon at a permitted
off-site treatment facility.

Degree to Which Treatment
is Irreversible

Groundwater extraction with on-site treatment would permanently remove site-related contaminants
(e.g., chlorinated VOCs and PCBs) from source area groundwater.

Type and Quantity of
Residuals Remaining After
Treatment

Pretreatment of groundwater for removal of iron and manganese would produce a sludge/solids.  It
was assumed that these solids would be non-hazardous and disposed off site at a licensed non-
hazardous waste landfill.

Treatment using both liquid and vapor phase activated carbon would produce treatment residuals
that would require off-site disposal at a permitted facility.  If NAPLs are recovered from source area
groundwater, they would also require disposal at a permitted facility.

SHORT-TERM EFFECTIVENESS

Protection of Community
During Remedial Action

Construction and operation of an on-site groundwater treatment facility would not have significant
short-term impacts on the local community.  The treatment facility would be constructed on the
George West property in the vicinity of the Source Area.  However, a portion of the extraction
and/or reinjection systems may be located on residential properties surrounding the George West
property.  Construction activities would be a short term inconvenience to property owners; the
estimated time for well and pipeline construction is between 3 and 6 months and is not expected to
expose residents to any site-related hazards.

If implemented, installation of new pumps and construction of the water main extension and hook-
ups would not have significant short-term impacts on the local community.  Although water main
construction activities would be conducted on residential properties, subsurface work would not be
at a depth where exposure to groundwater contaminants would occur.  Activities involving heavy
construction equipment and open excavations would follow standard industry practice for public
safety.

SHORT-TERM EFFECTIVENESS
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Protection of Workers During
Remedial Action

Workers would be required to be trained in health and safety procedures for work at hazardous
waste sites.  Appropriate site-specific health and safety plan(s) would also be followed and
appropriate personal protective equipment would be used to minimize risks to workers during well
installation, construction activities, sampling, and treatment plant operation.  Hazards associated
with heavy equipment and open excavations during construction would be mitigated through safe
work practices.

To protect treatment plant workers from exposure to VOCs that could volatilize from open tanks,
the tanks would be covered as completely as possible and hatches and viewing ports would be
provided, as required.  A ventilation system would be installed that would produce a negative
pressure in the headspace above these vessels in relation to the treatment plant building atmosphere.

If the environmental monitoring program or alternative water supply study indicated the need to
upgrade the public water line, water main construction activities would be conducted in accordance
with applicable OSHA requirements.  Hazards associated with heavy equipment and open
excavations during construction would be mitigated through safe work practices.

Environmental Impacts Significant impact to ecological receptors would not be expected from installation of wells and
piping and construction of a treatment facility.  Although operation of the system could potentially
impacts to the Site Pond, and potentially other wetland areas, by pumping them dry, it was assumed
that losses of wetland habitat would be compensated for via replacement/construction of a wetland
area in an alternative location.  All remedial activities would be conducted in accordance with
pertinent ARARs.

Implementation of this alternative would also include expansion of the existing water main as a
contingency measure in the event that environmental monitoring indicated exposure of residents to
groundwater containing site-related contaminants that present an unacceptable risk.  Although these
activities have the potential to impact the environment, significant impact would not be expected
because of the location of the construction activities (i.e., road side) and the limited area impacted
by construction activities.

Time Until Remedial Action
Objectives Are Achieved

The time to achieve remedial action objectives for non-source area groundwater under GW-3 has an
estimated range of 35 to 1434 years.

IMPLEMENTABILITY

Ability to Construct and
Operate the Technology

The installation of a wells and underground piping involves common construction techniques and
would be easy to implement.  Several vendors are available to design, install, and operate the
treatment system.  Prior to implementation, treatability tests to determine the requirements for the
extraction system and treatment parameters would be performed.

The estimated time to design and construct the extraction, treatment, and reinjection system is
estimated to be approximately 12 months.

IMPLEMENTABILITY

Ability to Construct and
Operate the Technology

If necessary, the public water system upgrade would be a straight forward common construction
activity.
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Reliability of Technology Because both residual source material and dissolved contaminants are located in fractured bedrock,
it may be difficult to effectively place the groundwater extraction wells.  However, groundwater
extraction is a demonstrated and reliable method for capturing and collecting contaminated
groundwater.  Similar systems have been used successfully to extract contaminated groundwater
plumes at other hazardous waste sites.

Air stripping and GAC are proven technologies for treatment of site-related contaminants (e.g.,
chlorinated VOCs and PCBs) and are often used in both industrial and hazardous waste treatment
applications.  Both are presumptive ex situ technologies for treatment of dissolved organic
contaminants in extracted groundwater at Superfund sites (USEPA, 1996b).  GAC is also
demonstrated for vapor phase treatment and is identified as such by USEPA in their Presumptive
Remedy Guidance (USEPA, 1996b).

Discharge of treated groundwater via a reinjection system is considered a reliable means of disposal.

The reliability of the water main to provide public water is proven and effective.

Ease of Undertaking
Additional Remedial
Actions, If Necessary

This alternative would not limit or interfere with the ability to perform future remediation actions.

Ability to Monitor
Effectiveness of Remedy

Treatment system effluent would be monitored on a routine basis to evaluate the effectiveness of the
treatment system and ensure that reinjection criteria are achieved.  Monitoring/analysis of samples
collected from the treatment system would be easily implemented using an off-site laboratory.

The effectiveness of institutional controls would be evaluated every year to ensure that groundwater
within the ICZ is not being used for any purpose (other than monitoring).

The long-term environmental monitoring program would be easily implemented and would verify
continued protection to human health and the environment, as well as monitor the effectiveness of
this alternative and contaminant migration.

Ability to Obtain Approvals
and Coordinate with Other
Agencies

Administratively, the containment system should be easy to implement.  However, as a portion of
the extraction and/or reinjection systems would be constructed outside the George West property, it
would be necessary to obtain easements from some property owners prior to construction.

IMPLEMENTABILITY

Ability to Obtain Approvals
and Coordinate with Other
Agencies

Coordination with adjacent property owners and appropriate federal, state, and local agencies would
be required to implement institutional controls.  Obtaining land-use restrictions on private lands is
likely to be complex.  If necessary, upgrade of the public water system would require approval and
coordination with the local agencies and utilities.

A detailed long-term groundwater monitoring program and the five-year site review would be
subject to regulatory review and approval.
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Availability of Off-site
Treatment, Storage, and
Disposal Services and
Capacity.

Implementation of this alternative would require off-site disposal of waste solids generated from the
treatment system that may be hazardous.  Both non-hazardous and hazardous waste services and off-
site disposal facilities are currently available.

Availability of Necessary
Equipment and Specialists

Equipment, materials, and services for construction of the extraction, treatment, and reinjection
systems, as well as the public water system upgrade, would be readily available.

Availability of Technology Several qualified vendors would be available to design, construct, and operate the groundwater
extraction and treatment system.

COSTS – ALTERNATIVE GW-3

Capital Cost $3,447,000

Net Present Worth Cost of
Operations and Maintenance

$2,574,000

Net Present Worth of
Environmental Monitoring

$1,985,000

Net Present Worth Cost of
Five-Year Site Reviews

$   129,000

Total Net Present Worth Cost $8,135,000
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