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1.0 Introduction

IT Corporation (IT) and later Tetra Tech Rizzo (TTRizzo) sequentially implemented a number of
remediation technologies at the former Union Chemical Company (UCC) Superfund Site (the
Site) in Hope, Maine. These technologies (and their approximate time of use) include:

= Soil vapor extraction (SVE) (1996 through 1998)
=  Groundwater recovery (1996 through 2000)

= Chemical oxidation (1997 through 2001 aﬁd 2005)
= Carbon source additions (2001 through 2002)

In combination, these technologies have significantly reduced volatile organic compound (VOC)
concentrations in both soil and groundwater at the Site. The Source Control (SC) remediation
(i.e., the soil treatment component) was completed in 1998, whereupon the SVE system was
deactivated. Following a rebound assessment period and completion closure sampling, regulatory
closure for the SC component was granted in correspondence dated December 17, 1999. In an
attempt to accelerate the overall objectives of the Management of Migration (MOM) component
(i.e., the groundwater treatment component), the installed remedial system(s) were enhanced
through the field application of permanganate solutions to groundwater to directly oxidize

.chemical constituents followed by the application of carbon source solutions to transition the
subsurface to a reducing environment and potentially accelerate the natural reductive
dechlorination process. The groundwater pump and treat system was shut down in the fall of
2000 and is no longer actively operated. The MOM component of remedial activities remains
ongoing at the present time although the groundwater pump and treat, chemical oxidation, and
carbon source addition activities have been terminated.

In Spring 2002, Rizzo Associates, Inc. (now TTRizzo) replaced IT as the contractor for the Site
and was retained to conduct Site monitoring activities, implement the carbon addition program,
and begin preparation of a site conceptual model. Bi-annual groundwater sampling and
monitoring events were conducted by TT Rizzo between 2002 and 2004. In 2004, TTRizzo and
the Trust proposed a transition of the Site to a long term monitoring program with annual
groundwater sampling and monitoring events. The long term monitoring program was
conditionally accepted by the agencies with the first LTM sampling event in Fall 2004. Since
that time the LTM sampling events have indicated a stable dissolved phase contaminant plume
through the latest sampling that was conducted in the Fall 2008 (LTM-4).

This work plan presents the proposed site maintenance activities to be conducted in 2012 and
the proposed groundwater sampling and monitoring activities to be conducted during the
Summer of 2012 which will be groundwater sampling and monitoring event (Q41/LTM-6).

Tetra Tech Rizzo
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1.1 Purpose of Work Plan

The primary purpose of this work plan is to outline the site maintenance activities that will be
conducted during 2012. As part of this work plan, our intent is to perform general Site
maintenance activities including the winterization of the Site, decommissioning of the carbon
units and checking/securing the remaining site monitoring wells. In addition, the work plan
contains the proposed assessment activities to conduct requisite groundwater sampling and
monitoring of the Site as part of the Management of Migration under the conditionally approved
long term monitoring program. Information obtained from these site assessment activities
combined with previous monitoring and analytical data, will be used to evaluate the migration
and limits of the Site’s groundwater contaminant plumes.

1.2 Work Plan Concept

In this plan, TTRizzo is proposing site maintenance and decommissioning of the activated
carbon vessels. The media contained within the vessels will be removed and disposed; vegetation
and brush will be trimmed and the remaining Site wells will be inspected for security.

TTRizzo 1s proposing continued monitoring and sampling of groundwater (Q41/LTM-6) during
late-June/July 2012 in order to provide current information to be used as part of the five year
review for the site and the long term monitoring plan. The wells to be sampled provide general
coverage of the bedrock and overburden contaminant plumes as well as downgradient Site areas
in order to assess contaminant plume migration.

1.3 Objectives

The objectives of this work plan are as follows:

" o Perform general site maintenance activities and removal of equlpment from the treatment
building.

e Perform monitoring and sampling of the Long Term Monitoring Plan wells (Q41/LTM-6)
in the June/July 2012.

A description of the site maintenance and well closure activities is provided in Section 2.0. A
description of the proposed Long Term Monitoring Activities for 2012 is provided in Section
3.0. The proposed schedule and regulatory reporting associated with the activities descrlbed in

~ this work plan is discussed in Section 4.0.

2.0 Site Maintenance & Decommissioning Activities

As part of the monitoring activities, wells and the Site building will be inspected and winterized
for the year 2012. Gates and locks will be inspected and treated with lubricant for freeze
prevention and ease of operation. Wells outside of the fenced area will be inspected and locked

Tetra Tech Rizzo
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or shrink-wrapped as appropriate. Wells within the fenced area will be inspected and covers will
be repaired or shrink-wrap will be applied to mitigate potential precipitation intrusion.

Vegetation and brush will be cut and trimmed to facilitate access to the Site wells and the Site
building. Cut vegetation and brush will remain on the site and allowed to degrade as mulch.

The fence line will be inspected and damaged sections of fencing (if any) will be repaired.

The activated carbon units will also be inspected to evaluate proper level of decontamination.
These units were last used during the pump tests conducted in 2005. Upon completion of the
2005 pump test, the vessels were taken off-line and drained. The vessels have been allowed to air
dry since that time. The remaining carbon media will be sampled for TCLP VOCs and TCLP
metals for waste characterization. Upon receipt of facility acceptance, the carbon media will be
removed from each vessel via vacuum equipment, drummed or placed into a bulk container(s)
and transported to a licensed facility for reuse or disposal. The remaining structural unit carbon
units will be cleaned for industrial re-use and recycled. If re-use/recycling of the units is not
possible, the units will be disassembled or cut via an appropriate cutting method and disposed as
non-hazardous solid waste.

3.0 Long Term Monitoring Groundwater Sampling and Monitoring
Event

The Draft Long Term Monitoring Plan (LTMP) for the Site prepared by Rizzo Associates (now
TTRizzo) dated September 10, 2004 was used for the Q36/LTM-1 groundwater sampling and
monitoring event in the Fall of 2004. TT Rizzo proposes to implement the proposed 2004 LTMP
for the Q41/LTM-6 monitoring event. A copy of the draft LTMP and low flow sampling
methodology are included in Appendices A & B. The following section describes the
monitoring and sampling locations selected in the LTMP and gives a brief rationale for why
these locations were selected. Our rationale and selection criteria in the LTMP included
historical residual contaminant concentrations; potential receptor monitoring at Quiggle Brook;
downgradient monitoring; and assessment of the residual groundwater plumes in the bedrock and
overburden. Further details on Site gauging, sampling procedures, and laboratory analytical
methods are described in the conditionally approved Draft LTMP.

3.1 Selected Monitoring Points Rationale

Four LTM monitoring points are screened in the overburden aquifer. Of the overburden wells,
there are two wells in or near the VOC/SVOC contaminant source area with the most elevated
VOC/SVOC concentrations (B-9A-1 and P-20) and two locations east of the VOC/SVOC
contaminant source area within the identified downgradient portions of the VOC/SVOC
contaminant plume adjacent to Quiggle Brook (B-5D-I and B-12B-I). Four LTM monitoring
points are screened in the shallow bedrock aquifer: one well to the southeast of the VOC/SVOC
contaminant source area (B-6A-D), two wells south of the VOC/SVOC contaminant source area
(B-8A-D and ODW-U) and one well to the south west of the VOC/SVOC contaminant source

Tetra Tech Rizzo
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area (NBW-U). Two LTM monitoring points are screened in the deep bedrock aquifer: one well
to the southwest of the VOC/SVOC contaminant source area (NBW-L) and one well south of the
VOC/SVOC contaminant source area (ODW-L). Also, LTM monitoring includes one surface
water monitoring point (QB-4) which is located in Quiggle Brook and downstream from the
highest detected VOC plume concentrations. The LTM monitoring points and the ratlonale for
each selection is discussed below.

The following monitoring locations have been sampled as part of the LTM program since 2004.
Overburden Wells

B-5D(D) — Well B-5D-1 is a replacement well located near the south eastern edge of the
VOC/SVOC contaminant plume area. This places the well near the downgradient edge of the
VOC/SVOC contaminant plume present in the overburden unit. It is screened from 31 to 36 feet
(ft) below the ground surface (bgs). This well screen interval has historically had the highest
reported VOC concentrations of the B-5 series wells. Well B-5D-I was installed to replace well
B-5B-I in 2003, when the validity of reported results from the B-5 series wells were questioned
due to the design of these small diameter “micro”-wells. Due to the relatively recent installation
of B-5D-I there is not a large amount of historical Site data available for this well. No
exceedances of the Performance Standards were reported in groundwater from well B-5D-I
during Q40/LTM-5 except for a reported concentration 1,1-DCA of 284 ug/L which exceeds the
site specific Performance Standard for 1,1-DCA of 5 ug/L. No exceedances of the Performance
Standards were reported in groundwater from well B-5D-I during the Q36/LTM-1 through
Q40/LTM-5 monitoring period except for reported concentrations 1,1-DCA ranging from 22.6
ug/L to 300 ug/L.

Monitoring well B-5D-I covers the southeast downgradient area to the south of well B-12B-I and
is co-located at approximately the same latitude as the QB-4 surface water monitoring point.

The B-5D-I well point will be used to assess whether a southeastern migration of the VOC plume
from Zones 2 and 3 of the overburden is likely to significantly impact Quiggle Brook

~ downstream of QB-4.

B-9A(I) — Well B-9A-1 is located to the west of the VOC/.SVOC contaminant plume center and
represents a DCA "hot spot” in the contaminant source area. It is screened from 35 to 40 ft bgs.
Reported exceedances of the Performance Standards in well B-9A-1 during Q40/LTM-5
included: 1,1-DCA (161 ug/L); TCE (U20 ug/L), and 2-butanone was detected at (1,190 ug/L).
Additional compounds detected in the well were:.chloroethane (221 ug/L); acetone (1,030 ug/L);
toluene (53.8 ug/L); and ethyl benzene (22.8 ug/L). Of these concentrations, 2-butanone,
chloroethane, acetone, and toluene represented the maximum reported concentration for that
compound in the overburden wells during the Q40/LTM-5 monitoring event. Reported
exceedances of the Performance Standards in well B-9A-I during Q39/LTM-4 included: 1,1-
DCA (168 ug/L); TCE (5.6 ug/L), and 2-butanone was detected at (1,280 ug/L). Additional
compounds detected in the well were: chloroethane (300 ug/L); acetone (1,740 ug/L) methyl
isobutyl ketone (95.6 ug/L); toluene (41.6 ug/L); ethyl benzene (22.7 ug/L); total xylenes (36.8
ug/L) and cis1,2 dichloroethene (6.4 ug/L). Of these concentrations, 2-butanone, chloroethane,

Tetra Tech Rizzo
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acetone, methyl isobutyl ketone and toluene represented the maximum reported concentration for
that compound in the overburden wells during the Q39/LTM-4 monitoring event.Reported
exceedances of the Performance Standards detected in well B-9A-I during Q38/LTM-3
included: 1,1-DCA (360 ug/L); TCE (20 ug/L), and 2-butanone (2,600 ug/L). Of these
concentrations, 2-butanone represented the maximum reported concentration for that compound
in the overburden wells. during the Q38/LTM-3 monitoring event. Reported exceedances of the
Performance Standards in well B-9A-I during Q37/LTM-2 included: 1,1-DCA (570 ug/L); TCE
(17 ug/L); and 2-butanone (1,000 ug/L). '

Well B-9A-I was selected to assess the source area concentrations in a region of the Site with
low rates of groundwater flow and to provide environmental data from source area to assess the
achievement of the Performance Standards. Located in Zone 5 of the overburden, the
contaminated groundwater at well B-9A-I has the potential to impact the southeast portion of
Zone 3 (up-gradient of B-5D-I) as well as Zone 4 (north of the B-8 well series). (TTRizzo,
Revised Conceptual Site Model Report, October 2007)

B-12B(1) - Well B-12B-1 is located adjacent to Quiggle Brook near the eastern (downgradient)
edge of the VOC/SVOC contaminant plume. Groundwater gauging data from the B-12 well
triplet typically shows an upward vertical gradient, indicating that the groundwater flow in this
overburden well is artesian and is likely the result of groundwater flow produced by the
relatively steep gradient through the overburden tills (to the west of this well) and the weathered
bedrock/shallow bedrock that was confined by the dense tills (to the west of this well) being
released to the shallow sandy till soil at this location. The highest total VOC concentrations in
the B-12 triplet have consistently been observed in well B-12B-1. The most elevated
concentrations of 1,1-DCE (57 ug/L); 1,1-DCA (1,670 ug/L); tetrachloroethene (50U ug/L);
ethyl benzene (120 ug/L); xylenes (100U ug/L) and DMF (121J ug/L) in the overburden aquifer
(reported for Q40/LTM-5) were observed in well B-12B-1. Additional compounds were also
reported with exceedances of the Performance Standards in well B-12B-I during Q40/LTM-5:
vinyl chloride. (50U ug/L), cis-1,2-DCE (216 ug/L) and TCE (50U ug/L). The most elevated
concentrations of 1,1-DCE (114 ug/L); 1,1-DCA (2,210 ug/L); tetrachloroethene (10 ug/L); ethyl
benzene (480 ug/L); xylenes (250 ug/L) and DMF (1,400 ug/L) in the overburden aquifer
(reported for Q39/LTM-4) were observed in well B-12B-1. Additional compounds were also
reported with exceedances of the Performance Standards in well B-12B-I during Q39/LTM-4:
vinyl chloride (32 ug/L), cis-1,2-DCE (376 ug/L) and TCE (28.8 ug/L). The most elevated
concentrations of 1,1-DCE (140 ug/L); 1,1-DCA (2,400 ug/L) and DMF (1,400 ug/L) in the
overburden aquifer (reported for Q38/L'TM-3) were also observed in well B-12B-1. Additional
compounds were also reported with exceedances of the Performance Standards in well B-12B-I
during Q38/LTM-3: vinyl chloride (35 ug/L), cis-1,2-DCE (470 ug/L) and TCE (25 ug/L). The
most elevated concentrations of 1,1-DCE (250 ug/L); 1,1-DCA (2,800 ug/L) and DMF (1,500
ug/L) in the overburden aquifer (reported for Q37/LTM-2) were also observed in well B-12B-1.
Additional compounds were also reported with exceedances of the Performance Standards in
well B-12B-I during Q37/LTM-2: vinyl chloride (44 ug/L), cis-1,2-DCE (800 ug/L) and TCE
(34 ug/L).

Tetra Tech Rizzo
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Well B-12B-1 is located adjacent to Quiggle Brook and upgradient of the QB-4 surface water

monitoring point. This well will be used to assess the movement of the VOC plume to Quiggle
Brook from Zones 2 and 3 (TTRizzo, Revised Conceptual Site Model Report, October 2007)
where an easterly flow of groundwater was inferred and to assess potential contaminant loading
to Quiggle Brook. ' '

P-20 — Well P-20 is located in the northeastern portion of the cap area near the northern edge of
the DCA, TCE and DCE plumes within Zone 2. This well was originally installed as a pumping
well for the MOM/SCR treatment system and is screened from 39 to 67 ft bgs into the shallow
bedrock and weathered bedrock. Well P-20 had the most elevated reported concentration of
vinyl chloride (50U ug/L), trans-1,2 DCE (670 ug/L), cis-1,2 DCE (1,830 ug/L), MIBK (500U)
PCE (50U) and TCE (108 ug/L) in the overburden for Q40/LTM-5. Well P-20 had the most
elevated reported concentration of vinyl chloride (103 ug/L), trans-1,2 DCE (920 ug/L), cis-1,2
DCE (2,600 ug/L), and TCE (438 ug/L) in the overburden for Q39/LTM-4. Well P-20 had the
most elevated reported concentration of vinyl chloride (170 ug/L), trans-1,2 DCE (1,400 ug/L),
cis-1,2 DCE (3,200 ug/L), and TCE (1,000 ug/L) in the overburden for Q38/LTM-3. Well P-20
had the most elevated reported concentration of vinyl chloride (110 ug/L), trans-1,2 DCE (570
ug/L), cis-1,2 DCE (1,500 ug/L), and TCE (570 ug/L) in the overburden for Q37/L.TM-2. Each
of these reported concentrations exceeds the respective Performance Standard for the compound.

Well P-20 represents a VOC/SVOC contaminant source area well that will be monitored to
assess the achievement of the Performance Standards within the VOC/SVOC source area.
Groundwater from well P-20 is expected to flow easterly toward Zone 3 (TTRizzo, Revised
Conceptual Site Model Report, October 2007), well B-12B-I and Quiggle Brook.

Bedrock Wells

B-6A-D — Shallow bedrock well B-6A-D is located on the southeastern edge of the capped Site
area and within the northern edge of the identified VOC/SVOC contaminant plume in the
shallow bedrock. The most elevated concentrations in the shallow bedrock aquifer for 1,1 DCE
(138 ug/L); tetrahydrofuran (200U ug/L); cis-1,2-DCE (867 ug/L), 1,1-DCA (2,970 ug/L), trans
1,2 DCE (100U ug/L), 2-butanone (1,000U ug/L), methyl isobutyl ketone (1,000 U ug/L), vinyl
chloride (354 ug/L), xylenes (2,190 ug/L), and ethyl benzene (3,060 ug/L) for Q40/LTM-5 were
reported in well B-6A-D. The most elevated concentrations in the shallow bedrock aquifer for
1,1 DCE (228 ug/L); tetrahydrofuran (250 ug/L); cis-1,2-DCE (1,380 ug/L), 1,1-DCA (3,630
ug/L), trans 1,2 DCE (25.8 ug/L), 2-butanone (250 ug/L), methyl isobutyl ketone (100 ug/L),
vinyl chloride (729 ug/L), xylenes (2,060 ug/L), and ethyl benzene (3,120 ug/L) for Q39/LTM-4
were reported in well B-6A-D.With the exception of the xylenes concentration, each of these
compound concentrations exceeded the Performance Standard.

The most elevated -concentrations in the shallow bedrock aquifer for cis-1,2-DCE (620 ug/L),
1,1-DCA (1,200 ug/L), trans 1,2 DCE (67 ug/L), 2-butanone (100 ug/L), methyl isobutyl ketone
(100 ug/L), vinyl chloride (130 ug/L), TCE (37 ug/L), xylenes (480 ug/L), and ethyl benzene
(750 ug/L) for Q38/LTM-3 were reported in well B-6A-D. The most elevated concentrations in
the shallow bedrock aquifer for cis-1,2-DCE (2,100 ug/L), 1,1-DCE (310 ug/L), 1,1-DCA (3,000

Tetra Tech Rizzo
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ug/L), vinyl chloride (220 ug/L), TCE (66 ug/L), and ethyl benzene (1,900 ug/L) for Q37/LTM-2
were reported in well B-6A-D. Each of these compound concentrations exceeded the
Performance Standard. An additional reported exceedance of the Performance Standards for
Q37/LTM-2 included DMF (410 ug/L and 480 ug/L respectively).

B-6A-D is located in Zone 2 (TTRizzo, Revised Conceptual Site Model Report, October 2007)
and has historically had the highest concentrations of total VOCs in the bedrock aquifer. B-6A-
D represents a VOC/SVOC source area well that will be monitored to assess the achievement of
the Performance Standards. Although the predicted groundwater flow is toward Quiggle Brook,
B-6A-D area groundwater has the potential to impact Zone 4 and Zone 3 down-strike fractures in
the bedrock.

B-8A-D - Shallow bedrock well B-8A-D is located approximately 200 feet south of the Site cap
area in Zone 4. The most elevated concentration of DMF (138J ug/L) and chloroethane (200U)
in the bedrock aquifer during Q40/LTM-5 was reported in well B-8A-D. The most elevated

. concentration of DMF (556 ug/L); TCE (11 ug/L); methyl isobutyl ketone (100 ug/L);
tetrachloroethene (10 ug/L) in the bedrock aquifer during Q39/L.TM-4 was reported in well B-
8A-D. The most elevated concentration of DMF (1,100 ug/L) in the bedrock aquifer during
Q38/LTM-3 was reported in well B-8A-D. The most elevated concentrations of DMF (1,000
ug/L), and MIBK (340 ug/L) in the bedrock aquifer during Q37/LTM-2 were reported in well B-
8A-D. These reported concentrations for DMF exceeded the Performance Standards. Additional
reported exceedances of the Performance Standards in well B-8A-D for Q37 included 1,1-DCA
(560 ug/L), 1,1-DCE (180 ug/L) and TCE (19 ug/L). '

Although the predicted groundwater flow direction in the well B-8A-D area is toward Quiggle
Brook, fractures in the bedrock are likely to induce groundwater flow to the south and southeast
(down strike and down dip) to the limits of the bedrock fold within the UCC property line.

ODW(U) ~ Bedrock well ODW-U is located in the southern portion of the Site near the southern
edge of the identified VOC contaminant plume area. It is a deep bedrock well that is screened '
from 154 to 174 ft bgs. The only reported exceedance of the Performance Standards in well
ODW-U during Q40/LTM-5, Q39/LTM-4, Q 38/LTM-3, and Q37/LTM -2 was 1,1-DCA (6.4
ug/L, 8.6 ug/L, 14 ug/L, and 13 ug/L respectively).

This well will be used to monitor VOC/SVOC contaminant concentrations in bedrock near the
southern edge of the bedrock plume area. ODW-U is the southernmost bedrock well at the Site.
The well will be used to assess the potential off-site migration to downgradient properties and as
a sentinel well (down-strike) for potential downgradient receptors.

NBW(U) - Bedrock well NBW-U is located in the southwestern portion of the Site near the
southwestern fringe of the VOC/SVOC plume area. This well, along with well NBW-L, was
installed in November 2003 to evaluate potential deep bedrock plume migration in the
south/southwest direction. NBW-U is screened from 56 to 66 ft below the top of the well’s
casing (approximately 54.5 to 64.5 feet bgs). The only reported exceedance of the Performance
Standards in well NBW-U during Q40/LTM-5, Q39/LTM-4, Q38/LTM-3 and Q37/LTM-2 was

Tetra Tech Rizzo
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1,1-DCA (12.4 ug/L, 12.7 ug/L, 14 ug/L, and 5 ug/L respectively). This well will be used to
assess VOC/SVOC contaminant migration through shallow bedrock in the down dip direction by
the VOC/SVOC contaminant plume.

ODW(L) - Bedrock well ODW-L is located in the southern portion of the Site near the southern
edge of the VOC plume area, and is a deep bedrock well that is screened from 225 to 245 ft bgs.
There were no exceedances of the Performance Standards in well ODW-L for Q40/LTM-5. The
only reported exceedance of the Performance Standards for Q39/LTM-4 and Q38/LTM-3 in well
ODW-L was 1,1 DCA (6.3 ug/L and 7 ug/L). There were no exceedances of the Performance
Standards in well ODW-L for Q37/LTM-2.

This well will be used to monitor VOC/SVOC contaminant concentrations in deep bedrock near
the southern edge of the VOC/SVOC plume area. ODW-L is the only deep bedrock well on the
southern section of the property. The well will be used to assess the potential off-site migration
to downgradient properties (down-strike) and as a sentinel well for downgradient receptors.

NBW(L) - Bedrock well NBW-L is located in the southwestern portion of the Site near the
southwestern fringe of the VOC/SVOC plume area. This well, along with well NBW-U was
installed in November 2003 to evaluate potential VOC/SVOC plume migration in the
south/southwest direction within the bedrock. NBW-L is screened from 115 to 120 ft below the
top of the wells casing. No exceedances of the Performance Standards were reported in
monitoring well NBW-L during Q40/LTM-5, Q39/LTM-4, Q38/LTM-3 and Q37/LTM-2. This
well will be used to assess VOC/SVOC contaminant migration through deep bedrock fractures in

_ the down dip direction from the Site cap area.

Surface Water Monitoring Point

QB-4 - Surface water monitoring point QB-4 is located in Quiggle Brook, downstream from the
highest reported contaminant concentrations in the overburden unit. This location is used to
monitor the possible migration of VOC contaminants from the overburden into surface water.
Quiggle Brook discharges into Crawford Pond which is used as a water supply. No exceedances
of the Performance Standards were reported in surface water monitoring point QB-4 during
Q40/LTM-5, Q39/LTM-4, Q38/LTM-3 and Q37/LTM-2.

4.0 Schedule and Réports

Upon approval from the agencies, TTRizzo proposes to perform the following activities during
the time periods listed. If TT Rizzo finds that deviations from this schedule will be necessary for
any reason TTRizzo will provide a revised schedule in writing to the agencies as soon as
possible. Upon approval from the agencies, the submitted revised schedule will supersede all
previously submitted schedules and the affected work tasks will be executed.

Q41/LTM-6 Monitoring and Sampling Event — June/July 2012

Q41/LTM-6 Groundwater Monitoring and Sampling Eyeht Report — August 2012

Tetra Tech Rizzo
8



2012 Work Plan

: Union Chemical RD/RA Trust
Former Union Chemical Company Superfund Site

' 214 Main Street, Hope, Maine

5 Year Review Assistance — August/September 2012

Tetra Tech Rizzo
9
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Appendix A
Low Flow Sampling Methodology
(Correspondence dated March 24, 2000, Rev. 1)
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-Addendum
. to _ :
Management of Migration/Source Control
. Final 100% Design
Union Chemical Company Site
South Hope; Maine

Volume V, Chapter. 6 - Field Sampling Plan (Revision 1)

8.7.4 Low Flow Sampling Procedures
Low flow sampling procedures will be used to support groundwater closure monitoring in
accordanice with EPA Guidance, as follows

Ground Water Issue, Low-Flow (Minimal Drawdown) Grourid-Water Samplin‘g
Procedures, Robert W. Puls and Michael J. Barcelona, EAP/540/S-957504, April 1996.

In addition, the Maine Departmerit of Environmental Protection (MEDEP) has developed
guidelines based on practical field considerations when 1mplementmg low flow sampling.
These guidelines will'be used to- gu1de the samplmg effort where Site: condmons limit the
ability to meet all criteria for low flow sampling outlined in the EPA guidance document.

. Both the EPA guidance and the MEDEP practlcal considerations are attached to this
- addendum. '

- Low flow sampling will be conducted with a peristaltic pump, using dedicated tubing for

each well being sampled. Flow-through cells will be used for measuring water quality
parameters during sampling. Equipment probes and flow-through cells will be
decontaminated between locations with a mix of detergent in water (e.g., Alkanox) followed
by a rinse with de-ionized water, as necessary. This decontamination will be performed
where "purple” water (due to the presence of permanganate) has entered the flow-through
cell or there are any sarrlpl'é;spec'iﬁc conditions that the sampler determines can have a

- potential impact on readings at subsequent locations.

Tubing will be lowered in each well being sampled to a depth which is the midpoint of the
screened interval for the well. The tubing will be lowered into the well slowly to minimize:

disruption of the water column. In addition, the tubing will be lowered at least 24 hours prior
to the initiation of samplmg. The procedures for collection of low flow samples vary slightly



between wells being sampled with low flow procedures for the first time versus wells being
re-sampled using low flow procedures.

8.7.4.1 - First-Time Low Flow Sampling at a Well
For wells not previously sampled using low flow techniques, follow these procedures:

1) ‘Measure Groundwater Elevation

2) Establish Flow Rate for Sampling

a) Start pump at tate between 100 and 500 .milliliters per minute‘r(initial pumping

“rate selected by sampler based on known or anticipated Site conditions)
b) Monitor. grounc_iwater elevations in well -

i) If vgro'undwater\elevation is stable, increase pumping rate to highest
possible ﬂow (not to exceed 1 liter per minute)»where_the groundwater - . -
elevation remams stable | ‘ i

o) If groundwater elevation is not stable reduce the groundwater ﬂow untll
th_c_ groundwater elevation stabilizes

c) Keep total drawdown at less than 0.3 feet
- 3) Purge Time
‘a) ‘Measure pH redox potential (ORP), conductivity, DO and turbidity using flow-
through cell and/or in-line meters [note: the sampler will also record temperature
readings where the instruments being used prov1de this mfonnatlon ]
1) The instruments used for tnaking these measur_ements_ will be calibrated at the
beginning of each day in accordance with manufacturer recommendations.
_ii) Backup equipment will be available on-Site to evaluate proper functioning of
the equipment. | ‘

.b)' Record mea_surements every 3 to 5 minutes on the attached form.

1) The sampler will evaluate the recorded measurements to determine _
whether they are "reasonable” for the Site. This evaluation will be qualitative;
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no specific ranges for each parameter is provided due to the range of
~.. conditions potentially encountered at the Site.
ii) = Where recorded measurements appear inaccurate, the sampler will re-
calibrate the equipment and/or check the readings with backup equipment.
i)  Asaquality control check on sampling, following each day of sampling,
the sampler will transmit a summary of the final readings for each well
- sampled to the sampling supervisor for review.

c¢) Sample when 3 consecutive readings are as follows:

i) pH | +-0.1

i) ORP - 4+/- 10 millivolts

ii1) Conductivity +/- 3%

ivy DO +-10% | o
v) Turbidity _ +/- 10% (or less than 1 NTU)

- d) If greater than 90 minutes of purging has been conducted and the parameters have
not stabilized as outlined above, contact the sampling supervisor. The supervisor
‘will use the MEDEP guidelines to develop a well-specific protocol to support
sample collection. Any deviations from the procedure outlined above will be

noted and reported to EPA and MEDEP in both Site status reports and reports of _
sampling results.

4) Sampling
a) Bypass the flow-through cells and/or in-line meters
b) Sample for VOCs first

8.7.4.2 Repeat Low-Flow Sampling at a Well

The 1nitial sampling of a well using low flow procedures establishes the flow rate for a well
that allows for stabilization of groundwater parameters and collection of a representative
groundwater sample. Repeat sampling of a well will be conducted using the same flow rate
used for previous sampling. Where flow. rates varied during the purging process, the
sampling flow rate will be based on the final flow rate at the time of sampling. If previous
low flow sampling of a well did not achieve stabilization of groundwater parameters prior to
sampling, the low flow sampling will be conducted as if the well was being sampled for the
first time, in an attempt to establish an appropriate flow rate for that well.



Repeat sampling should be conducted using the same purge time as was used in previous low
flow sampling. Actual purge times may vary since variable flow rates may have been used
dur.ing_'tl_)_c initial low flow sampling to identify the optimum flow rates. However, over
multiple rounds of sampling, the purge times should converge on a time representative for
that well and the sampling flow rate. During purging, measurements will be recorded for DO,
Conductivity, pH,' ORP and turbidity. Temperature will also be recorded, if provided by the
mstrument being used. | |

The sampler will compare the water quality parameters with previous measurements for the
well and evaluate whether the measmément dévices are operatiﬁg reliably. Equipment re-
calibration and use of backup equipment for taking measurements are:corrective actions to be
implemented by the.sampler if the _wéter quality parameter measurements appear to be in
error.

D
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Site background information along w1th the purpose and ;V-* of this

“The Union Chemical Company (UCC) S
“Maine, was formerly a chemical manuf

' parcel in a rural area along the south side of '

.- ¥);approximately seven miles west of the town- )
- 32 rmles cast of Augusta, Mai

" included‘an ofﬁce bu1ldmg (a fi :‘ ; erc ; ,' ch

10 Introductlon

i Thls DRAFT Long Term Momtonng (LTM) Plan for the Union Chemical
. Company Site in Hope, Maine has been prepared by Rizzo Associates as a
. proposed work plan to address current and future groundwater o i

LT™M Plan

1.1  Site Location and Physical D

hazardous waste treatment facility.

dock and warehouses and forme?;k hemic "-,

Sife plan in Flgyré 'LTM-3 A separate
., structures, pads, incinerator,
? 'tlatlon of Rizzo Assocrates or IT

1.2 Project Background

 UCC was founded in 1967 as a commercial operation to produce and

distribute a patented solvent for the removal of furniture finishes.
Distillation equipment and a small solvent recovery unit were installed at
the site in 1969. Distillation capacity was later expanded to provide

00000000000000000000000000000000000000000000
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solvent reclamation and recycling services for other companies. These
services subsequently developed into UCC’s primary business. Several
additional facilities and operations to support the solvent reclamation

~ services were constructed at the site between 1967 and 1983, including:
(1) a chemical processing and solvent recovery building, (2) an incinerator

‘used-for destruction of product resrduals and still bottoms, (3) a:sarchouse
used for’ drum storage and (4) numerous storage tanks. The,{ :,:‘ St

’ subsurface investigation, dun

P Mame DEP closed the hazardous

(VOC) groundwater plumes w
facilities and Qurggle Brook (as

ome E v1ronmental to further charactenze site
i€, 1990). The. results of the Canonie investigations
anic chemlcals were present n soils in the v1c1mty of the

(3 present in groundwater w1thm both the overburden and

edrock. The former UCC operations areas, including the old
leach fj€ld, were identified as sources of this soil and groundwater
contamination. :

A baseline Risk Assessment (RA) was performed by Canonie to estimate
current and potential future risks to human and wildlife populations in the

-absence of remediation. The excess cancer risks for the site $oil and

groundwater exposure pathways at that time were all within or less than

RI1ZZO-
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- ....only significant non-carcinogenic effects; were associated with
e potent1a1 future -use of on- srte groundwater for drinking wateg

| v; Based upon the results of the RI the followmg remed'

the Natxonal Contingency Plan (NCP) reference risk range of 1 x 10 to 1
x 10°. The excess cancer risk for the future site condition soil and

. groundwater-exposure pathways were-also within or less than the EPA's

reference risk range, with the exception of exposure to on-site
groundwater as a drinking water supply. The RA also indicated that the

objectives
were identified:

o prevent further migration of the cgh mitt
groundwater;

. ..e .prevent: further leachmg oﬁ " 1
groundwater and

n. The ROD specified soil
-aeratron vacuum enhanced

d i-mplemented a "sur'face water and groundwater

IT Corporatlon (IT; formerly Fluor Damel GTI and Groundwater

Technology) was retained by SDs in 1995 to take over remedial activities
at the UCC Site. The remediation system design and remediation program
were implemented and developed by IT on behalf of the Union Chemical
RD/RA Trust (Trust). The system was designed to treat contaminants in

RIZZO
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L v.transferred to and conducted by Rizzo Assoc?t
Massachusetts .

Begmmng J anuary l 1996 I'I‘ Corporatlon (IT) unplemented .
- -Surface Water and Groundwater Monitoring for the Union

- two or four times annually) sampling as enumerated i
- reports provided until the Fall 2001 sampling event £&B50). ng in

overburden groundwater that underlies the source area (the Management
of Migration (MOM)-component) as well as to eliminate the source of
these constltuents entermg the groundwater (the Source Control (8C).
component) ‘

Company (UCC) Site (Site) in Hope, Maine. IT conducteds

Spring 2002 (Q31), sampling, monitoring and relate

¢ Juiy 26, 1991;

2 sece red from
ence dated
ade

01 ’*"‘h i attempt to accelerate the overall objectives
: 4 fation (MOM) the remedial:program .
corporated it apphcatlon of permanganate solutionto groundwater to
' onstituents in the adsorbed or dlssolved phase. A

gt

~s@qgsrs of th% ermanganate act1v1t1es mcluded

= Wider application o_f permanganate was conducted from June 1998

‘through August 1998 within the source area;

»  Re-treatment and expanded permanganate additions were then

conducted during the Summer and early Fall of 1999; arid,

RIZZO .
ASSOCIATES
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}-~-—Approx1mately 23 gallonsof sodmnﬂactate

Addxtlonal treatment was conducted in areas identified during the Q26
and Q27 samplmg during the Summer and Fall of 2000.

Permanganate addmons have not been.conducted since Q27.

Followmg completlon of permanganate addltlons (Q27) remedj actlons
. have included the field addition of a carbon source solution tgs
groundwater ‘The carbon source additions served. asa red

subste to

" Approxnnately 200. gallons of molassg

located within the south«ee tral portxon of the S¥e)

2 and 'V1de at least a 25- to 100— fold excess of carbon
cen atlons in the groundwater versus. detected volatile

the MQM'was Tast operated in the Fall of 2000 as part of the oxidant
additions. The P&T system has remained inactive since the Fall of 2000,

* and portions of the P&T system have been decontaminated, dismantled,

“and demobilized ﬁ'om the Site.

RIZZO"
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' Water quahty, geologlcal and hydrolog1cal data collected during the
-numerous subsurface investigations were utilized to develop a conceptual

'MOM/SC remedy has effectlvely remediated the unsaturated s ;

- - that site conditions have essentially reached equlhbn
~." migration of contaminants at detectable concentratig

1.3 Conclusnons of Conceptual Site Model

site model (CSM) for the former UCC Site. Active remediation by the

inthe overburden and bedrock units-at’ the Sité. The CSM,

currently defined has not been observed in two an

concluded the following:
g

¢ Source Area Removal Imtxal ¢

s the Site included the removal

28 liquid storage tanks. Asbestos ¢

L _and structures have been demohshed 3

" sources of contarrimatjrgngre known to exrst
- Site. '

y subsequent use of remedial
_tlal reductlon in dissolved phase

. 1 However based on the low groundwater transport
- velocme*"estrmated for the till and bedrock, evidence of significant

B mlgratlen of the VOC contaminants has not been observed and is
“Inot antfmpated to occur.

S able Contaminant Distribution VOC contaminant plume
maps generated for the overburden and shallow bedrock units at
‘the Site suggest that conditions at the Site have achieved
-equilibrium. Evidence of contaminant concentration “spiking” has
not been generally observed in wells on the downgradient portion
of the Site.” The inferred VOC plume areas have stabilized or have
been observed to be shrinking. Data generated from the most

RIZZO
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current semi-annual monitoring events has suggested that VOC
contaminant-concentrations in the overburden and bedrock units
-are slowly declining ‘

RS-

. Low Contammant Mlgratlon Potential Much of the
dlseuss1on in the. CSM focused on the migration of dlss%;éged phase
VOC contamination in the till and underlying bedrocﬁ;;’l’ﬁ%&gerall
conclusxon of these dlscussxons is that COIldlthIlS atthe Site are not -
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oU 2y ted for the Site and s1gmﬁcant reductions in the
ant coﬁ ns have been observed.

: transmlsswlty were observed durmg the implementation of the remedial
additive technologies. Other than localized decreases in the wells,
mﬂuence on contaminant concentratlons Site wide and beyond the wells
was generally not observed. To the extent practicable, the feasible
remedial technologies have been successfully implemented at the Site.
Further reduction of VOC concentrations via alternative technologies is.
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‘not considered feasible at this time. As a result, the implementation of
- comprehensive, long term monitoring program is proposed for the Site. In

.coverage of the contaminant plumes, and offers the ability to monitor for

' downgradlent mlgratlon of dlssolved-phase contamination. The long term
* monitoring program may- requlre modification or inclusion of adhi
= momtormg points or a‘ new well(s) to prov1de the environme;

= Performance Standards

agen01es, Rlzzobehevestha
. time is to 1mplement a long—te

general the existing monitoring well network at the Site provides adequate

?‘-

emonstrate that re81dua1 contammant concentrations are not
~ impacting potential receptors to the extent that human health or
the environment might be negatively impacted; and

o _provide data to assess the achievement of the Performance
Standards and to determine whether closure samplmg can be
1mp1emented

RIZZO -
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: and Appropnate Requlrements (ARARs) for tk

- | 6 Regulatory Oxer:snght

'I-'he data collected during the proposed LTM program will also be used to
- evaluate whether additional remedial actions or installation of additional

monitoring points are warranted at the site.

1.5 étfoundWater Target Clean'up 'Levels

MEGs are to be considered to establish-addiis Hal groundwater cle
levels for those constituents for whlch no. ;

‘ The Slte 1s classxﬁed as- a NI

¢deen described in detail in previous

s mcludmg most recently in'the CSM report prepared
£d September 10, 2004. The following sections provide a
[ the reported and observed Sxte subsurface condmons

2.1 “Site Geology

The Site is underlain predommantly by unconsohdated drift or glacial till,
which ranges in thickness from 25 feet at the western portion of the Site to

- 70 feet.by Quiggle Brook.. Historic soil profiles indicate the presence of

sand, silt, silty clay, peat, cobbles, boulders, and gravel (Canonie, 1990).
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Below the overburden, bedrock consists of lower Paleozoic rusty and non-
rusty schist and gneiss; with small granitic intrusions. Previous site
investigations indicate the presence of a weathered, fractured bedrock
layer at the bedrock/till interface. A more detailed discussion of the Site
geology is presented in Section 3.0 of the CSM.

2.2 Aqunfer Characterlstlcs .
o L The depth to groundwater at the Site ranges from the

For the overburden, plezometnc data ind; 1 icat E{
southeast and eventually discharges t6 Qurggaéf
. conditions on the eastern (off-srte) side of QW“"

was used in the CSM, however

2overburden likely varies

Site wrth observg;gmovements of groundwater
Der ye: yin some areas of the Site where

riates of 0010, gpm or less The mdmdual well flow rates are
o prepared by Fluor Daniel GTI dated November 19,
/. and mclu&ed as Appendix B.

Grounidwater flow through the bedrock under some areas of the site
exhibitsigpward flow into the overlying weathered bedrock and till. The
principél zone of groundwater flow appears to be through the upper five
feet of fractured/weathered bedrock, with groundwater flowing east-
southeast in the northern portion of the site, and southeasterly in the
southern portion of the Site. - Groundwater velocity in the bedrock has
been estimated to be as high as 520 ft/yr (CSM, 2004); however
groundwater flow in the bedrock is transmltted through a complex

RIZZO
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- network of small aperture fractures which has not been observed to

transmit large volumes of groundwater. - Tracer test results indicate that
groundwater flow velocities through the.bedrock are approximately 4.9
feet per year in the shallow bedrock and 2.1 feet per year in the deep
‘bedrock:- ‘Due to the limited size and number of fractures available for
groundwater ﬂow in the. bedrock the transport of large volumesfia

and are 1solatcd to a small- number of wel]s

Groundwater in the overburden and weather
toWards and discharges to Qurggle Brook wfHt

¢

Lo . : M : : ¢ - ; oo i T B . : H Y : H - . .

‘3 ‘miles southwest of the Site. Crawford Pon»_»

source as wcll asa recreatlonal area.

Throughout these sampling events, both groundwater and surface water
samplés were analyzed for VOCs, and dimethylformamide (DMF). Early
monitoring efforts also included analysis for priority pollutant metals, and
cyanide. Additionally, measurements of physical parameters (including
pH, specific conductance, dissolved oxygen (DO), turbidity, - -
~oxidation/reduction potential (ORP), and temperature) were recorded
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--~'-~fe1ease&ffemthe former- UCC faerhty Datage

: DMF are still. present In grousd

periodically. Beginning with the October 2000 sampling event,
-groundwater sample- collecuon was executed using low-flow sampling

o techmques

: Analytlcal results from: the penodlc (quarterly or bi-annual) sampling
events-are available in the thirty five Periodic Monitoring of Surfa ¢
Water and Groundwater reports submitted to-the EPA and th“' 'EB

briefly summarized below.

2.4 Contaminant- Diﬁtrri'bdti .

Chlormated and non-chlonnated VO':. ’S an :
compound) have been detected in site ground

most recent sampling event¢§ : 35) indicate that 16°

P
i3 Hon

nine were present at concentratl s exc_ their corresp
Performance Standards. DMF w%also ;go diabove it’€respective

. ¥ from  thell ,:ﬁT 2004 sampling
: nodlc Moﬁonng of Surface '

4ZIards are shown in bold and

Triehloroethene |
‘ Vinyl Chloride
“n, -Dtmethylformamtde . Xylenes
| | T etrachloroeth ene cis-1,2-
T etrahydrofuran ( THF) Dichloroethene
Toluene - It;?::]lsﬂrloezﬂlene

.Figure LTM-4 presents the inferred iso-concentration contours for the

overburden from the most recent sampling event, Q35 (April 2004).
Detected concentrations of the target analytes suggest that concentrations
of DCA continue to represent the largest contaminant plume area for the
four selected analytes in'the overburden. The Q35 data suggests that the
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data is presented as Flgure LTM 5 Detee{_ {

i
;
b

- cdﬁéenif'zi'tiéné”b'f TCE, 1,2-
o groundwatcr plume areas cov

 DCA contaminant plume in the overburden extends througﬁ the central,
- south and east portions of the Site cap area and to the south/southeast of

“the Site cap. The TCE plume covers a smaller area primarily within the
DCA plume-located in the central and soutlieast areas of the Site cap and

|  j extending east of the capped area toward:Quiggle Brook. The TCE plume

does extend farther to the north (well MW-14-S) in the Site cagax,ea than
the DCA plume. The 1,2-DCE plume is now limited to the:_%"ral&’ d

selected analytes suggest that the DC&? ime k-
on the western fringe of the Site to well B-82 ‘“,hgwhlel; “located in the &
south-central portlon of the Slte wnh the majo 9; fithe contammant '

d DMF _ suggest thqfit%glr respective
mparatively. smaller'a;ea g)at is

Jnitoring well NBW-L, was mstalled in November 2003
ampled on two occasions, One round of deep bedrock well
s performed by Rizzo Assocxates in November 2002 for the

. purposg 'r.nomtonng the deep bedrock conditions.at the Site and

gathenng data for the Bedrock Conditions Discussion Paper (Rizzo,
Bedrock. Condltlons Discussion Paper, March 20, 2003) and the

o conceptual site model (Rizzo, Revised Draft Conceptual Site Model

Report, 2004)
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The deep bedrock contaminant plume inferred from the November 2002
deep bedrock sampling round and Q35 data (ODW-L and NBW-L) is
presented as Figure LTM-6. DCA is the only VOC that has been reported
‘at concentrations greater:than its Performance Standard in the deep
bedrock. DCA has only been reported above its Performance Standard in
wells ODW-U and ODW-L. '

2.5 Surf;cé Water -Ana.-ytical-' Results

' VOCs havenot been detected at concentratlons abo
" method detection limits in any of the surface watg%s 333,

Quiggle Brook since the treatment system. ang perm“ﬁlganate additiong
-program was completed in the Fall of 200 L

| -._,2 6 Po'tieﬁtviaivkelc.eptors_

TeSEny
‘unoccupled and eﬁﬁ,%@,gnental lmpact
there is no currenwe A%g;sure '
r ingestionhased on

hd most of the shallow bedrock groundwater at the site
outheast and dlscharges to nggle Brook. Pre-

face water data indicate that VOCs were discharged into
from s1te groundwater Recent analytrcal data suggests

to impgcted surface ‘water include downgradlent residents, T rust
contractors and representatlves regulator personnel and trespassers that
may visit Quiggle Brook. Potential ecological receptors include both
terrestrial and aquatic organisms that use or hve in and along Quiggle
Brook. :
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o

st

“soils at the site. These efforts:-have.also resu}
in contammant concentrations m ground j "t‘er

RN

Lt

Quiggle Brook receives waters. from Fish and Hobbs Ponds, eventually
dlschargmg into Crawford Pond which is located approximately 3 miles
southeast of the Site. .Crawford Pond is uséd as a drinking water source as

-well:as a recreational area. .~

3 0 Long-Term Monltormg

As. descnbed in Section 1.2, the setthng defendants an Hegontractors
have aggresswely implemented a number of remedial )
Site. As a result, a significant contaminant mass red
demonstrated to achieve closure for the unsa :

=

. of static condmons in the area

term eﬁ'ectlveness of the rem

carbon addltIODS track trends i

saniplin’g'plan will be submitted
Upon approval the closure

eriodic monitoring, annual groundwater

'monltorlng for: @Cs DMF,; and field aqueous measurements is proposed

g the fall s%on each year Momtormg 1s proposed on an annual

groundwater velocities at the Site (as outlined in the CSM) and to establish
sampling in the season that has historically produced the most elevated
VOC concentrations on the Site. All proposed LTM wells, parameters and
methods are shown on Table LTM-1. Following regulatory approval, this
LTM plan will supercede and replace the semi-annual monitoring events
previously conducted by Rizzo Associates.
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3. I Groundwater Elevatnon Gaugmg

Depth to groundwater will be gauged in approxmlately 57 wells during
each annual monitoring event as shown.in Table LTM-2. The gauging
points may be modified over time if some wells are closed, become
damaged or are found to be inaccessible during some momton%events

Gauging-data will be recorded in.the Site field book or on Sl (i m ta

sheets and will be used to evaluate the direction of groundy er flow at
the time of the momtonng event- and to compare ground vate «i%l\evatlons m

L

. The proposed
. discussed beloy

and P-20) and two loc%tl
ions of the phn

0 ts and: the ratronale for each. s_electlon 1S
narized in Table LTM-1 .The mimber and

SR

~ The fo ‘ :@ng momtonng locatlons are proposed for the LTM program:

'Overburden Wells '

-SDQ![ Well B 5D-1 is located near the south eastern edge of the UCC
plume area. This places the well near the downgradient edge of the
UCC plumes present in the overburden unit. It is screened from 31 to 36
feet (ft) below the ground surface (bgs). Exceedences were noted only for

RIZZO
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_ _surface water monitoring point. The B-5D-1
~ assess whether southeast movement of the

-c—w--

Cﬁ leat
been. performed smce October 1972\8 (Q %%ﬁen the report

m———

“%@ ca. The highst

1,1-DCA (120 ug/L) during the Q35 sampling event. Well B-5D-1 was
installed to replace well B-5B-Iin 2003, when the validity of reported
results from the B-5 series wells were questioned due to the design of

‘these small diameter “micro”-wells.. Due to the relatively recent

inbtall_ation_of B-5D-I there is not:a large amount of historical Site data
available for this well. Well B-5D-I is the only B5 series well witl
reported Performance Standard exceedence in the most recenﬁ"samp ing

round(Q35

DR Ve
Momtormg well B-5D-I.covers the southeast downgraglent a‘i}‘e@blow B-
12B-I'and-is‘co-located at approximately the samg ]a*t{tude as the @ o
i 'ntQVvﬂl be used:fo a'i; s
plume from Zones 2Gnah

3 of the overburden is hkely to s1gmﬁc af
downstr cam-of QB~4 : ‘

drocK’is prowdmg recharge to the oyerburden in this
St total VOC concentrations in the B-12 triplet have
')stently be" observed in well B-12B-1. The maximum observed

f e 2
chloroeﬁﬁane (200 ug/L) and DMF (1 400) in the overburden durmg Q35
were réported in well B-12B-1. Additional reported exceedences of the
Performance Standards in well B-12B-I during Q35 included 2-butanone

(570 ug/L), Toluene (70 ug/L) TCE (30 ug/L), and 1,1, DCA (2,300

ug/L)

000000000000000000000000606°
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‘Well B-12B-1 is located adjacent to Quiggle Brook and upgradient of the ‘
QB-4 surface water monitoring point.  This well-will be used to assess the
movement of the VOC'plume to Quiggle Brook from Zones 2 and 3
(Rizzo, Revised Draft Conceptual Site Model Report, 2004) where an
easterly flow of ;groundwater was observed and assess the potentlal
conta:mnant loadmg to th1s receptor

DCE (2 000 ug/L), and TCE (1,300 ug
exceedences of the Performance Stand&
mcluded vmyl chlonde (60 ug/L)

k . Bedrock Wells

T 20 is expected to flow easter

Brook

V@EFEs in the: bedrock aquifer. B- 6A-D represents a
at wil 'be monitored to assess the achievement of the
ards. Although the predicted groundwater flow is
Brook, B-6A-D area -groundwater_ has the potential to

ia fractures 'in the bedrock '

south eT't the capped area of the sxte in Zone 4. The maximum
concentrations-of DMF (770 ug/L), MIBK (810 ug/L) and tetrahydrofuran
(THF ). (50 ug/L) in the bedrock aquifer during Q35 were reported in well
B-8A-D. Additional reported excedences of the Performance Standards in
well B-8A-D during Q35 included 1,1-DCA (280 ug/L) and 1,1-DCE (110
ug/L). ‘
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. beens sampled since: Q32 and at that time reporte the
-..exceedence of the Performance Standards i 1n_ the

This proposed LTM well w111 be used,te m§‘ 'torbconéa%ant
- " »concentrations:in:shallow bedrock near the’ é‘é ithern ed,; edg the bedrock
= vplume area. ODW-U is the:southemmost sha‘ﬁ

- Although the predicted groundwater flow direction in the B-8A-D area is

toward Quiggle Brook, fractures in the.bedrock are likely to induce
groundwater flow to the south and southeast (down strike and down dip)
toward the UCC property line and off-site areas. Likewise B-8A-D has

.-the potential to nnpact the NBW well couplet via similar bedrock

ﬁ'actures

S

—Thewellwill be usedttrassessﬁre potentrai )i
-+ »»downgradient propertles andiig.a
- receptors. :

‘ W—U during Q34 which is-
j y ‘has been sampled. However,
)41 cenitra 1onof2ug/L1nNBW-Uatthat

sed ETM well will be used to assess contaminant

Agh sha] be 'ock in the down dlp direction from the

ed:ffom 225 to 245 ft bgs. The only reported exceedence of
: Standards in well ODW-L durmg Q35 was 1,1-DCA (23

This proposed LTM well will be used to monitor contaminant
concentrations in deep bedrock near the southern edge of the bedrock
plume area. ODW-L is the only deep bedrock well on the southern section
of the property. The well will be used to assess the potential off-site
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: :downstream from the hlghest observed conta i \ en%ﬁatlons in the

- NBW-L is screened from 115 to.120 ft below the top of

: QB—4 Surface water. monitoﬁng poiﬁt Q v | iQuiggle Brook

| water nggle Brook dlsch :

- temperature, pH, specific conductance, dissolved oxygen, oxidation
“groundwater samples will be collected and analyzed for VOCs annually at

points as described in Table LTM-1 will also be analyzed for DMF.

migration to downgradient propertles and asa sentmel well for
downgradlent receptors :

W(L)- Bedrock well NBW-L is located in the southwestern portion of
the Site near the southwestern fringe of the UCC plume area. This well;
along with well NBW-U was installed in November 2003 to ¢
potential deep bedrock plume migration in the south/southw,

‘No exceedences of the Performance Standards were re

water supply

sampintg events at the Site, ﬁeld water quahty measurements mcludmg
reduction potential and turbidity will be measured and recorded and

each proposed groundwater monitoring location. Selected monitoring

" RIZZO
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e »-u-——remevethree% ﬁveeasmg—velume&follewed- Yo

__1‘—- e

s

3_.3.2 Surface Water_- »Moni_tpring_ Program_l.

- Consistent with surface water monitoring performed for recent periodic

_sampling events at the Site, field water quality measurements including

‘temperature, pH, spec1ﬁc conductance, dissolved oxygen, and oxidation
reduction potential and a surface water sample will be collected and

In general the overa.ll goal of the LTM
water samples that retam to the extent ?

samplmg has been to purge a well using bai

ented at the Slte
grse 1mpacts on

low flow: samphng method is the;aamp

color of aqueous samples Wlll be recorded based on wsual

' observaﬁ'ons Specific procedures applicable to field measurements will
be conducted in accordance with Section 9.0 of the Addendum to the Field
Sampling Plan (FSP) and Quality Assurance Project Plan (QAPP) which
were previously submitted to and approved by the agencies.
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6.1 Slte Inspectlons

also mspect the sxte for s1gns of unauthonz

‘ PrOJect Manager

..‘
0

6.0 ' Inspection and Maintenance

During each anmual monitoring event personnel will inspect the Site

' ‘ condltlons and perform necessary mamtenance as descnbed below.

gauging statlons, etc ), vandalism, or theft has ¢

: shed and a steel storage contaf'L e
extenor of the treatment bulld

Sampling event w111 be mspected with respect to secunty
i m) identification markings, condition of protective
asing, riser pxgy and surface seal, In addition, measurements of depth to

1d%ate fand depth to the bottom of the well will be made and-

wells oginezometers that requxre maintenance. wxll be 1dent1ﬁed along with
the nature of the maintenance to be performed.

If required, well and piezometer mamtenance w111 be performed and may
include: :

o replacing the locking mechanism or cap;

RIZZO -
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o replacing the protective casing;

e ‘painting protective casing re-stampmg/replacmg identification
numbers;

e  riser pipe repair;

e replacing or repairing surface seal; and,

°
7]
[0}
e
5
=
G
a
=
(e]
<
8
P
]
-
£
(1]
=
&
<
e,
S
=
[}
=4

established for measurmg the depth to gro
plezometer will be re-surveyed to re-es

-‘Wells or plezometers that cannot be niaint

onger sultable for the:intended: ugb will be
CIeS W1th rccommeﬁ atign

e 2 fully enclosed treaﬁnent building with lockable doors,
o exterior l'i‘ghting at all ehtréhces, and,

o Limited access to wells and piezometers..
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Security shall be maintained by:

e ' inspecting and assessing the integrity of security fences, site
entrances, locks, doors, and windows;

e inspecting the site to assess whether unauthorized entiy
occurred;

e alerting appropriate local authorities and requesg
by surveillance of the site;

All observatlons shall be recorded .'t i
"~ Manager.

analyt]cal

necessary. t0?
compounds

erformed as descnbed in the individual approved
atory-specific Standard Operating’ Procedures (SOPs)
SP All data generated w1thm the laboratory will be

Final data for environmental samples will be provided by the laboratory in
electronic format for easy input into the Rizzo Associates database. The
electronic deliverable will be updated to incorporate data validation
qualifiers for data requiring formal validation. Non-validated parameters,
such as water chemistry parameters and gauging results, w1ll also be
incorporated into the database.

and apphcablc i
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9.0 Evaluatlon of Monltormg Results

Results of the groundwater and surface water samphng conducted during
each monitoring event during the LTM process will be reviewed and -
summarized in a brief report followmg completlon of the work as
described below.

9| Groundwater Analyt|cal Results

|
e

00000000000000000000

~""‘"-plumes evaluate the need g
- indications of steady—state ‘
o Standards. B

fconcern for the Site as 1dent1ﬁed
phng conducted in Qulggle :

ane aluatlon of potentlal impacts of .
and'a comparison of these data to cleanup criteria

'10.0 Conditions for Site Closure

Long term monitoring will continue at the Site until groundwater -
conditions for closure have been met or until an alternative work plan is
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Slte As speclﬁed m the ROD one of th__groun :

approved by the EPA and MEDEP. The following sections outline the
conditions that will warrant the conclusion of long term monitoring at the
Site and the preparation of a closure sampling plan. ’

10.1 GroundWatén C'Ieanup Criteria

As previously discussed in Section 1.4, the EPA has set
target cleanup criteria for the source and MOM area bagg aximum’

the State of Maine’s Maximum Exposure Gmdchne A g ary
of groundwater cleanup levels for the Slte is prt sented™ j

o ; Objectlves is to protect off—s;te groundwater and.

Y '_%hlch contaminatet
0 ' i
ti f__.contammﬁ Tonn
@ khave been d' ted i

sfent measurements (taking into account
fcal and phys1ca1 parameters, such as:

-‘PO G‘) , pH, and turbldlty),
x‘? xﬁ%‘

e (Eontaminant concentratlons statlstlcally shown to be static or
“decreasmg

Generally, chemical and physical characterlstlcs of groundwater should be
the same or similar to those present in Site wells not impacted by the UCC
-contaminant releases at or near the Site prior to remedial efforts (EPA,

1992). Long-term monitoring will be concluded and a transition to closure

R1ZZO :
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sampling will be implemented when contaminant concentrations are
observed to.be at or below Performance Standards, and there is evidence
that steady-state conditions exist at the Site. Closure sampling will be
conducted in accordance with an agency approved plan. The long term
monitoring period may also be terminated with the approval of the
agencies if a change in Site conditions warrants altematlve respon;
remedial actions. F

11.0 Contlngency Plans

The followmg contmgency plans are propose.

o MEDEP Project Mahager 4. Ms 'R_ebecca Hewett;
| o Trust Representatlve Mr Randy Smith; and,

o Rizzo Associates PrOJect Manager Mr. Robert Ankstitus.

~
N
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e Upon receiving notification, the Rizzo Associates Project
- Manager, or his designee, will nmnedlately mobilize a full-time
- staff person to the Slte

. Daxly commumcatlon w111 be initiated among the parties to provide
updates on observations and response actions.

' b@psecured the site in

Union Chermcal Site that estabhshes the emergency
Ires reqmred to mxmmlze potentlal health and safety risks

' apphc e State r regulatlons This document is included in the 100%

Design Health and Safety Plan Appendlx O (GTI, 1994). A copy of this
plan is maintained onsite at all times.

If the evént of an emérgenéy eqliipment, supplies and personnel will be
mobilized to the site as required to stabilize site conditions (e.g.,
temporary water storage tanks).

RIZZO
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‘Rizzo site personnel conducting the monitoring will fulfill the role of
'Emergency Coordinator (EC). The EC will be the lead person conducting
the monitoring (who would also be the first to detect the emergency
conditions), supplemented by the Project Manager. A cellular telephone
will be maintained on-Site during all Site monitoring activities for the
purpose of emergency contact : -

RIZZO antlclpates that representatlves of. the -Agencies may ;_""@on-site
.- during; or prior to all monitoring activities. Rizzo mustg:of 1
~ persons on the site have full work stoppage authont;gte’ halt acty

any time. & *?;gg
if.i 2% %}‘é
s "9"‘;@,
- The Emergency Coordinator (EC) will detegi e the immediate

emergency procedures and follow-up pr(gc
coordination with the Rizzo project tegift:an

¥

A
the agencies. The specxﬁc procedures will'

“TESOUITE; exlurpnrent and- emergencyresponse persi : ’A fy T

trust representatlve and the ag

'||4 Van

P

ajrsm

i#waste, leaking or fuming, etc.) and estimate the potential impact -
to worker safety and the environment. If leaking waste containers are-
present, on-site personnel will screen the waste and surrounding
atmosphere using hand-held direct reading meters (e.g., PID), don
appropriate personal protective equipment, and use supplies available on-
site to contain the leak, if possible. The Rizzo Associates Project Manager
will then be notified and provided with available information concerning
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- Hazardous wastes discovered onsite will be appropriately,

-facility.

the waste. Site personnel will then notify the.agencies, a trust

representative and the Police Department to file a report and, if
appropriate, may also contact the Fire Department If potential hazards to
the community are suspected; the Rizzo"Associates Project Manager or
site personnel will contact the Local Emergency Planning Committee.

Solid waste may be collected and staged onsite for local di

characterized, labeled, and properly disposed of at a li
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Table LTM-1 - Wells to be Sample
Long Term Monitoring Plan
Wells to be Sampled

Union Chemlcal Company Superfund Site

Hope, Maine

L

H

{

~'Near southeast (downgradient) edge:of plume. Intermediate wells In
this area have historically had the greatest contaminant

Most down-gradlent shallow. bedrock well avallable.' Maximum
yeoncentratlon of DMF in shallow bedrock in, reeent samplit}g events .

concentrations of DCE and DMF In overburden.in recent sampllng
evnets.

VA S R E SN S
Iy

» Soutttleouttmest of souroe area.‘ sed to assess deep bedrock S
contamlnant mlgratlon in the down dlp dtrecﬂon from contamtnant B

Brook monitoring point downstream from highest observed
overburden contaminant concentratians.
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Table LTM-2 Momtorlng Pomts to be Gauged
Long Term Monitoring Plan
Union Chemical Company Superfund Slte
Hope Maine

[ sastetie e

Page 1 .of»2
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Table LTM-2:- Momtorln ""Pomts, to be Gauged

A Long Term Momtonng Plan
Union Chemical Compary Superfund Site

‘Sﬂ@ St

‘OW-3-35

PZ-C-02

Hope, Maine

) ShaIIow o

g
371.35
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| TABLE LTM-3 GROUNDWATER PERFORMANCE STANDARDS

Long Term Momtormg Plan
Union Chemlcal Company Superfund Slte
' Hope, Mame

Performance}
Constituent . -~ (ugll)

bis (2-ethylhexyl) phthalate - 4
carbon tetrachloride S5
chloroform (as Total THM) 100
methylene chloride 5
1,1-dichloroethene . " 7
trans-1; .2-dichioroethene - 100 |} o
1 1-dichloroethane .. - 5.y - - "
1.2-dichloroethane . . . 5
2-butanone (MEK) - 170

1.1,1-trichioroethane- , 200 - -
vinyl chloride o2
toluene... . 70
tetrachloroethene .5
ethylbenzene S 700 P N
_ B "_:10000' N
Dlmethylformamlde o -390 |

NOTES: -

i
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me—m-s WELL IDENTIFICATION
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200 - DIMETHYLFORMAMIDE (1g9/L)

NOTE: ISOCONCENTRATION CONTOURS BASED O
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8  — CONSTITUENT IDENTIFIED IN

{) — CONCENTRATION NOT USED IN
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CHDICAL
mmom&. FIGURE 4, 9/27/88.
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B-5C~D, B-5D—, B-5€-S, NBW-U, NEW-L).
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NOTE: EXTENT OF DCA
PLUME IMPACTING DEEP
BEDROCK UNKNOWN AND
LIKELY TO EXIST WITHIN A
FRACTURE NETWORK.
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Q33—SAMPLING DATES: 4/1/02-4/8/02

— 1,1-DICHLOROETHANE ( g/L)
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— 1,1-DICHLOROETHANE ( ‘g/L)
Q35—SAMPLING DATES: 4/13/04 — 4/14/04
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