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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 and 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). 
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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 is 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: 

•	 Perform general site maintenance activities and removal of equipment from the treatment 
building. 

•	 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 described 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 
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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 Monitor ing 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-I 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 
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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 rationale 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(I) - Well B-5D-I 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-I 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-I 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 cisl,2 dichloroethene (6.4 ug/L). Of these concentrations, 2-butanone, chloroethane, 
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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-12BCQ - Well B-12B-I 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-I. 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-I. 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-I. 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/LTM-3) were also observed in well B-12B-I. 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-I. 
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). 
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Well B-12B-I 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 67ft 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/LTM-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 (l,0O0U 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-l,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 
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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-^A-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/LTM-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 
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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. 

ODWfL) - 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 Reports 

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 Event Report - August 2012 

Tetra Tech Rizzo 
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Appendix A 

Low Flow Sampling Methodology 

(Correspondence dated March 24, 2000, Rev. 1) 



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 

accordance with EPA Guidance, as follows: 

Ground Water Issue, Low-Flow (Minimal Drawdown) Ground-Water Sampling 

Procedures, Robert W. Puis and Michael J. Barcelona, EAP/540/S-957504, April 1996. 

In addition, the Maine Department of Environmental Protection (MEDEP) has developed 
guidelines based on practical field considerations when implementing low flow sampling. 
These guidelines will be used to guide the sampling effort where Site conditions limit the 
ability to meet all criteria for low flow sampling outlined in the EPA guidance document. 
Both the EPA guidance and the MEDEP practical 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 willbe performed 

where "purple" water (due to the presence of permanganate) has entered the flow-through 

cell or there are any sample-specific 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 sampling. 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 rate between 100 and 500 milliliters per minute (initial pumping 

rate selected by sampler based on known or anticipated Site conditions) 

b) Monitor groundwater elevations in well 

i) I  f groundwater elevation is stable, increase pumping rate to highest 

possible flow (not to exceed 1 liter per minute) where the groundwater 

elevation remains stable 

ii) I  f groundwater elevation is not stable, reduce the groundwater flow until 

the 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 provide this information.] 

i) The instruments used for making these measurements 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 measurements every 3 to 5 minutes on the attached form. 

i) The sampler will evaluate the recorded measurements to determine 

whether they are "reasonable" for the Site. This evaluation will be qualitative; 



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. 

iii) As a quality 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 

ii) ORP +/- 10 millivolts 
iii) Conductivity +/- 3% 

iv) DO +/- 10% 

v) Turbidity +/- 10% (or less than 1 NTU) 

d) I  f 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 initial 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. I f 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 i f 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 

during the 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, i f provided by the 

instrument being used. 

The sampler will compare the water quality parameters with previous measurements for the 

well and evaluate whether the measurement devices are operating reliably. Equipment re­

calibration and use of backup equipment for taking measurements are corrective actions to be 

implemented by the sampler i f the water quality parameter measurements appear to be in 

error. 
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1.0 Introduction 

This DRAFT Long Term Monitoring (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 moriitoring 

at the Site. The following sections provide relevant Site infQi^^^n^and 

Site background information along with the purpose and scope ot this 

LTM Plan. 


I . I Site Location and Physical 

The Union Chemical Company (UCC) S site.tlocated in Hope, *4k 
Maine, was formerly a chemical manu. recovery, and 
hazardous waste treatment facility, a 12.5-acre 0  " 
parcel in a rural area along the south side of igureLTM- f 
1), approximately seven miles west of the town Maine and 
32 miles east of Augusta, Maine. 

A fence encloses 2.5-acres of thfsxFef The former UCC' „ ayout 

included an office building (a fopner chlipjg)^ storage builc , loading 

dock and warehouses, and formerchemica|xjrx)cegsrng unit 

ihcineratdf ar^^^llation building-^ The%nne^Tlpility features are 

presented^^^^^gy dn-top of a Sife^plan m Figure LTM-3. A separate 


site facilities Mg. , structures, pads, incinerator, contra 

tiation of Rizzo Associates or IT 
ston 


void of all Site structures 
remedi 

g wells. The current Site 
with the ex 

layout is LTM-2; 

The Site is hounded and southeast by a fence and Quiggle 

Brook, and includes p flood plain and wetland area along the 

eastern boundlijk of the property. The site is bounded on the north 


Jby Route 17 aiixlpn the Jbuthwest and west by a chain link fence and 
Isurrounded woefffands. Intermittent wet areas are present in the northwest 

qdr|ter and soutprn portion of the site. There are also several residences 
hydY^icallxjnd topographically upgradient of the site to the north and 
west, "vp -400 feet of the site. 

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 
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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 residuals and still bottoms, (3) j|||arehouse 
used for drum storage, and (4) numerous storage tanks. Thej^^^raipant 
operations performed at UCC during most of the operatmgj||e of the 
facility were handling, storage, recycling, repackaging^iS destruction of 
industrial solvents and other organic chemicals. 

Maine Department of Environmental Protectip^^^H)BP) initially 
discovered contaminant impacts in Site gra^Swater m 1979. 
Subsequently, investigations were condj|||d to assessable source, nature •-' 
and extent of organic chemicals in so^^^^^undwatl^t the site. 
Between 1979 and 1984, MEDEP cited̂  me^&Q Ct^^a\facility for 
deficiencies and violations of several operating^^®Bs. 

In 1981, Wright-Pierce Arc hgineers (W-P) dd|ii cted a v 

subsurface investigation, durin |wo volatile orga£| ound 
(VOC) groundwater plumes we] the area Site 
facilities and Quiggle Brook (as 1984, the 
Maine DEP closed the hazardous ns at the site, 
ApproxiErj|a^^^^^ drums and forage tanks and 
.thek.cp^l^S^^'rchioved by 1 MEDEP By the end of 
Nove^&Jl984. Main^ state court on ;ed that Union Chemical be 
eyie^Jflrprib^ie site Ofl 986 and appo DEP as the receiver of the 
UCC prppe^^. AlM&e^nerations ce; that time. The Site was 

^ J^TC/fund National Priorities List (NPL) 
85, but was not fonr^l^R;luded on the NPL until October 

a Ren^^ffi Investigation (RI) was performed under 
jonie Environmental to further characterize site 
ie, 1990). The results of the Canonie investigations 

ic chemicals were present in soils in the vicinity of the 
Itions areas, including an old leach field, and organic 

cherfi^^^^e present in groundwater within both the overburden and 
underly^Kedrock. The former UCC operations areas, including the old 
leach fjefd, 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 soil and 
groundwater exposure pathways at that time were all within or less than 
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the National Contingency Plan (NCP) reference risk range of 1 x 10 to 1 
x 10"6. 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 
only significant non-carcinogenic effects were associated with, 
potential future use of on-site groundwater for (irinking wate 

Based upon the results of the RI, the following remed 
were identified: 

• prevent further migration of the contaminated on-site 
groundwater; jjjF 

preven  furthe  leaching ofrcd• Dreventt rurtnerr leacnine otecontajninants frarn̂ site soil to 
groundwater; and 

provide for rapid restoration of the cbryifepunated groundwater 
throughput the site. 

A Feasibility Study (FS). was p and sctfee^remedial 
alternatives that would attain th< 
mariner consistent with criteria pri 

objectives in a 
3fe 

As p r e s e  t in ttieigfepord of Decisl signed December 27,1990, 
a cor prenensive mi 
contamfi 

fpomponent n 
|d^on-sitellj|ils, groundwatei 

y was selected to address the 
facilities and to further 

evaluate potential ofi§ite.soil contamih; . The ROD specified soil 
avation wlthjjk^ aeration, vacuum enhanced 

ierexlofiiDn, ̂ faciii^el^i^olitionand limited action for off-
site sb"i||i||$he site'femedy. The ROD was amended in 1994 to allow the 
implement^^n of a so^^a^^extraction with hot air injection remedial 
approach 

)urihg the initSphase of the remedial design, the Settling Defendants 
^(tSs) designeq̂ md implemented a surface water and groundwater 

jringpljir This plan was reviewed and modified slightly during the 
MOI^esig^process and approved by the Agencies. Quarterly 
monitd^^P^as performed at the Site between 1992 and 1998 and 
biannuar(spring/fall) monitoring has been performed since 1998. 

IT Corporation (IT; formerly Fluor Daniel 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 
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overburden groundwater that underlies the source area (the Management 
of Migration (MOM) component) as well as to eliminate the source of 
these constituents entering the groundwater (the Source Control (SC) 
component). 

Beginning January 1,1996, IT Corporation (IT) implemented 
Surface Water and Groundwater Monitoring for the Union 
Company (UCC) Site (Site) in Hope, Maine. IT conducte^Kriodic (i.e., 
two or four times annually) sampling as enumerated in^siH^feential 
reports provided until the Fall 2001 sampling event̂ ^pO). B'&gi 
Spring 2002 (Q31), sampling, monitoring and related^tivities w^ 
transferred to and conducted by Rizzo Asspciati^l^oVFramingfii 
Massachusetts. 

The Surface Water and Groundwater ̂ iori^ring Program was established 
pursuant to the UCC Superfund Site Recorof^^^cisif^^QD), dated 
December 27,1990; the ROD Statement ofW$|6gfKi July 26,1991; 
arid the Explanation of Significant Difference (ES^jfated June 30,1994. 
Approval of the SC/MOM d^^^ocuments, ihcludin^ttie Surface Water 
and Groundwater Momtoring^f^fcRlan (Work Plan), Wa^received from 
the U S. Environmental Protecram^»^g^A)' in corrcspqriaence dated 
April 5, 1995. Amendments to TJ%monn^^^^^rk plan ajprmade 
periodically to. implement changelin da^^qraf^eli|sr^id quality 
assurance oy^Q.^p  Changes are n^^^lemente< 1 uiinl approved by the v

EPA an4^Sfafl|%fe(laine Departrn%t of Environfnental Protection 
(MEDH 

Remediation (i.^Bie soil treatment component) 
was completi 'qllbtying^^ sampling, 

.-.regulatory closurj w me SCOTn%ô ent was granted in correspondence 
dateMfcember 17,19 

From 199ragp: gh 2001^^^ii attempt to accelerate the overall objectives 
of the Manage t of Migration (MOM), the remedial program. 
icorporated application of permanganate solution to groundwater to 
udize chemici nstituents in the adsorbed or dissolved phase. A 

"s^^Dsis of thi rmanganate activities included: 

AlS^^^pilot test of a dilute permanganate solution was first 
conducted in the Fall of 1997; 

Wider application of 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. 
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•	 Additional treatment was conducted iii areas identified during the Q26 
and Q27 sampling during the Summer and Fall of 2000. 

•	 Permanganate additions have not been conducted since Q27. 

Following completion of permanganate additions (Q27), remedjdactions 
have included the field addition of a carbon source solution tcpB^te 
groundwater. The carbon source additions served as a redu^p substrate to 
assist in the depletion of residual permanganate and asjpBphron donor 
and carbon source to enhance anaerobic, reductive d̂ ê forinaffOT ôf 1,1­
dichloroethane (DCA.) along with the remaining îlo^pated etnen̂ >and 
ethanes. A synopsis of the carbon source aetivii^feocrMed: 

•	 Approximately 200 gallons of mplas; 

located within the eastern portion 

events in August 2001 and November 


•	 Approximately 23 gallons of sodium lactate 

located within the south; central portion of the 

August/November 2001; ana| 


The pqteiif ial impact of carom adMti|Sî iw ŝ evaluate ng Q31 
through sampling and analysis,of targ^vetl|4for VOC and monitored 
natural attq aation (MNA) parat for cdmpaMsdn to previous 
levelsj ^ ing Q28 throfg 

lactate •v^&elected as me t̂oferable carbon source at the Site 
evalillion performed f^^^hg the Q31 monitoring event. jasec 

, Rizzo As ed sodium lactate additions to the 
'dcWgnated pi g wellsja^Rr^mtoring wells throughout the Site in 
_ . . . ^ .  ̂  _ichiometric requirements previously calculated by A ^ » f 2 0 0 2 ! 
IT in their 2001 w^^^to^vere used to provide sufficient carbon 
source mar̂ nal to dejljpte (dissolved) oxygen, react with residual 

and provide at least a 25- to 100- fold excess of carbon 
™3M source condifitrations in the groundwater versus detected volatile 

.organic compbund (VOC) concentrations in the wells. 

The MOM component of the UC remedy remains ongoing at the present 
time. TMPump and Treat (P&T) groundwater extraction component of 
the MOM was last operated in the Fall of2000 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 from the Site. 
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1.3 Conclusions of Conceptual Site Model 

Water quality, geological and hydrological data collected during the 
numerous subsurface investigations were utilized to develop a conceptual 
site model (CSM) for the former UCC Site. Active remediation by the 
MOM/SC remedy has effectively remediated the unsaturated soj§s. at the 
Site that were the source area for the groundwater contemina^ f̂̂ served 
in the overburden and bedrock units at the Site. The CSM^^monstrates 
that site conditions have essentially reached c<iuilibriun^^^^hat 
migration of Contaminants at detectable concentratiorflpeyor^ 
Currently defined has hot been observed iii two and a lialf years^^eCSM 
concluded the following: .^^^^S 

•	 Source Area Removal initial Bj^^ise -actions implemented at\ff" 
the Site included the removal ̂ 2$||8^,500 5S|gallon drums and i 
28 liquid storage tanks. Asbestos co^ffi^g Sipll^ated buildings , 
and structures have been demolished afjafflgtaprved from the Site. 4 

As a result of the source area remov^Tno^^^pig'̂ d~acn've~ 
sources of contamination, are known to cxist^ra^former UCC 
Site. M&fc,> ÎnW . 

•	 Successful MOM/SC Remediallpg^ities ReirMal activities, 
including the operation ofthe SVJ^Sid^^^tdwater pump and 
treat̂ ĵ mŝ -have reported|̂ r^oved app̂ ralmately 10,000 lbs 

c  x'~ '  subsurfacewthe Site. The" SVE treatment of the 
formed sufficiently such that unsaturated soils at 

considerê n_pigoing source of the 
£OjGJ contan^ai^^The operation of the 

ia subsequent use of remedial 
[esultedlfl̂ ^^^antial reduction in dissolved phase 

concentrations at the Site. In the absence of the 
n̂taminants, conditions at the Site have 

, % appeWMto stabrll||pind reach equilibrium. Some residual VOC 
^ contamu&nts arê jKkely sorbed to the fine-grained matrix of the till 
jg|^ at the Smk However, based on the low groundwater transport 

*w» velocitî estimated for the till and bedrock, evidence of significant 
migration of the VOC contaminants has not been observed and is 

:^^^pt jgffcipated to occur. 

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

•	 Low Contaminant Migration Potential Much of the 
discussion in the CSM focused on the migration of dissolved phase 
VOC contamination in the till and underlying bedrock^Pn^^erall 
conclusion of these discussions is that conditions a^e Site are not 
conducive to significant migration of contamina^Pb%^id the 
limits of the Site. The till at the Site has been ĵiown to^^duce 
very little water under pumping conditio^^o||herefore^t^^m: 
very little water. Yields for wells scree^P^^flie^till were 6 i j  | 
to be only fractions of a gallon pernprute. Similar low yields 
generally observed in the bedroc^^^ntaminants that do migratê ?:* 
downgradientat-.the Site wilfb^^^^^in volu^teand ^ 
concentration due to the successful s^^^rem^®^ductions 
achieved at the Sitfe. The limitedmassB&mft;contaminants that 

~~~ do migrate will likely flow in a 'east/sduTne^^uectibn where they 
will eventually disch^^yo Quiggle Brook analog diluted to below 
detectable levels ut )onWckree via the assimifau^ecapacity of 
the brook. Contaminantljiig^tiph^tp deeper hcdlsPfs not 

::	 considered to be a significant trans]p^^patjiway ba r̂a on the low 
VOC concentrations detected andiine iirmlfeal|>a,ti&ways available 
for mixtion of the VOC contaminants in thwdeep bedrock. 

Little cdmaminant rniglation beyond the Site source area has been 
docuriTer|̂ ^by the gĵ pidwater data cdllec^d to date. A total of 35 
rounds of s'anl&ling r/4ye,been conduetedlfmce the initiation of assessment 
and response^act$V4ueffirî  of the extent of the 

.^gBag^anant phn^SMn the overbidden and bedrock are generally similar 
to tn^^^^iously^^^rated for the Site and significant reductions in the 
VOC corfl^Knant con^^^^ns have been observed. 

ace cor f̂tions that limit the VOC contaminant migration 
e also make removal of the residual contaminants 
influent flow rates into the MOM system (less than 8 
proximately 30 separate recovery wells with less than 

VOCs removed) have demonstrated that active 
rcmcd^Hprof the dissolved phase contamination through conventional 
means JPnot feasible. Similar difficulties with permeabilities and 
transmissivity were observed during the implementation of the remedial 
additive technologies. Other than localized decreases in the wells, 
influence on contaminant concentrations 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 
general the existing monitoring well network at the Site provides adequate 

. coverage of the contaminant plumes, and offers the ability to monitor for 
downgradient migration of dissolved-phase contamination. The long term 
monitoring program may require modification or inclusion of« 
monitoring points or a new well(s) to provide the environme 
necessary to evaluate future Site conditions. During periojjfc :> -year 
reviews, the long term monitoring data should be anal̂ ^a^ f̂caluate the 
overall Site conditions and to evaluate any feasible 
have the potential to decrease the time and costs,to 
Performance Standards. •ofp 

1.4 Long Term Monitorrng#Pt^^|Purpos^and Scope 
Bill 

Based upon information presented in the RevfsWr̂ xajft Condeptual Site 

Model report (CSM) prepared by Rizzo Associates (Rizzo) dated July 9 

2004, and with consideratiol̂ ĉpmments provided^ t̂he regulatory 

agencies, Rizzo believes thav appropriate responsê action at this 

time is to implement a long-te: (LTM) pro l^^the Site. 

Based on the CSM the majoritŷ  Site, appears to have 

returned to static conditions. Area& witn tin/̂ mô ŝ ens. verburden soil 

conditions have»heen slower to: condit^^^ îd we estimate 

that meŝ  jffda%^J^pach static conel in me nJPmture. The CSM 

conclusions indicafejt&t the contami: t plumes have been reduced in 

concirairation to the l̂ &nt feasible ai served plume extents have 

exhibited'relatively stable behavior over: ist 3 years of semi-annual 


.monitoring, ̂ t t y m f f i t a d g ^ tailored to: 

sess ;-term effectiveness of the remediation measures 
ementi 

r the re t̂ablishment of static conditions in areas of the 
ected by permanganate and/or carbon additions; 

ends and movements of residual contaminant 
ntrations and locations over time; 

Remonstrate that residual contaminant concentrations are not 
impacting potential receptors to the extent that human health or 
the environment might be negatively impacted; and 

provide data to assess the achievement of the Performance 

Standards and to determine whether closure sampling can be 

implemented. 
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The 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 Groundwater Target Cleanup Levels 

EPA has established groundwater target cleanup levels 
on Maximum Contaminant Levels (MCLs) established 
Federal laws and the State of Maine's Maximum Exi 
(MEGs). EPA has determined that MCLs are the A] 
and Appropriate Requirements (ARARs) for thtsfpje, 
MEGs are to be considered to establish additional groundwater 
levels for those constituents for which nq,MCL exists.1 Data results are 
presented within the context of these gporaadwater cleanup levels. 

L6^—-Regulatory Oversight - ­

The Site is classified as a jerfund site,taerefol&eSSite activities are 
under the jurisdiction of the |ch, the EPA is ^^d^gency 
(Mr. Terry Connelly, EPA Projl esponsible fcljiverseeing all 
aspects of the remediation and de ision-ma icess. 

The MEDjr^g:T<ebecca Hewett! EP Projecipianager) is the state 
support a|eTicyrnvgl^ed in the decisis making process. The MEDEP is 
respoj||j|^for assilrtu|| the EPA withl cisions on changes in design 
impl^ne^pion, applicable, relevant ant opriate requirements 
(ARAR) a c % e m e A  # C ^ / Q  C of the edy and compliance with 
' ™ E  P reguli|r#a11rwable 

s have*been described in detail in previous 
orts including most recently in the CSM report prepared 
d September 10,2004. The following sections provide a 
the reported and observed Site subsurface conditions, 

ecent reported contaminant distributions at the Site. 

Site Geology 

The Site is underlain predominantly by unconsolidated 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 Aquifer Characterist ics 

The depth to groundwater at the Site ranges from th 
(artesian conditions have been observed seasonally 
approximately 15 feet below the ground surfacjgjpfeRs 
the overburden and bedrock units. 

For the overburden, piezometric data indfea)e5 that groi 
southeast and eventually discharges trJQuigglê Brook 
conditions on the eastern (off-site) side of Quiggi 

-historical ground t̂er 4^ 
point and acts as a barrier tdtoff-site groundwater rm^^on (Canonie, 
1990 and Rizzo, Revised Dra^^e Conceptual Mode^l04). Past site 
investigations have concluded̂ fMf̂ v̂gne water-bearing zoneas present 
within the unconsolidated deposits cohipr̂ î Lgvthe overburden (Canonie, 
1990). Calculated hydraulic condrotivities?dlî biverburdeh indicated 
that overall gn̂ d̂water flow witĥ t̂hjpunconsolfd̂ fed material is slow. 
Based on^^^^^^^e mvestigatiol||fata by Canopie and others, an 
assume^Pverage f̂fl̂ elocity of 15ftfyr was used in the CSM, however 
the aî f̂eroundwa^plow throughtaejoverburden likely varies 
considei Lcross tllrSite, with observ̂ movements of groundwater 
being muchl some areas of the Site where 
vety dense yields from the pumping wells 
durinr eratioW treatment system show only 2 out of 28 
pump: had a^ f̂eratefir̂ ater than 1 gallon per minute (gpm) (P­
28 at 2.25 d P-2^^fe^3 gpm). The remaining 26 pumping wells 

4r ~ had flow rat it rangejlfrqm 0.02 gpm to 0,60 gpm, and 11 of these 
•^wells had flo es of OtlO gpm or less. The individual well flow rates are 

p̂j&esented in a rpjpo prepared by Fluor Daniel GTI dated November 19, 
"1 ̂ °?7 and inclu&d as Appendix B 

1§§ 
Grouft^atifTlow through the bedrock under some areas of the site 
exWbitsjû ward flow into the overlying weathered bedrock and till. The 
principal zone of groundwater flow appears to be through the upper five 
feet offractured/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 transmitted through a complex 
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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 volumesM 
contaminants from the source area to and through the bedroc^l^l^gn 
limited based on our review of the most recent semi-anni] 
data. The contaminant concentrations in bedrock are cofflp̂ aFatively low 
and are isolated to a small number of wells. . ' 

Groundwater in the overburden and weathen |crat the site rffg&tes 
towards and discharges to Quiggle Brook Tsmall volumes of 
groundwater migrating vertically down into the bedrock fracture 
network. Quiggle Brook receives wa$rs Fish anofflobbs Ponds, amP 
eventually discharges into Crawford Pond, 

k

, is lô wê Ĵ pproximately 
3 miles southwest of the Site. Crawford as a drinking water 
source as well as a recreational area. 

»«>» 
A more detailed discussion of thê groundwater hydrolSgMri the4 

overburden; weathered bedroĉ and ôealfeck is presented itif^i^SM. 

ASurfj roundwater Monitoring Program was executed by 
the contrai&[rs pursuant to the UCC 
Supei >f Decision (ROl^pecember 27,1990), the ROD 
Statement 1994 Explanation of 
Significant fectives of the Surface Water and 
Grour^^ater wereTto obtain surface water and 
groundŵ atelbdata itor the extent of contaminants of concern at the 
site; assesMffî progress^^^h^emedial action; and monitor for potential 
impacts to sutf||e water j p i groundwater during the remedial action(s). 

'^^jnce 1979, nu|prous monitoring wells have been installed at the UCC 
vsi£$>in both me|#erburden and bedrock units. Groundwater has been 

mb t̂ored thrjprgh periodic sampling events conducted since 1990. 
Additi0fial|^surface water samplesfrom Quiggle Brook have been 
collectê lfo'utinely since 1990. 

•0' 
Throughout these sampling events, both groundwater and surface water 
samples 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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periodically. Beginning with the October 2000 sampling event, 
groundwater sample collection was executed using low-flow sampling 
techniques. 

Analytical results from the periodic (quarterly or bi-annual) sampling 
events are available in me thirty five Periodic Monitoring of Sujjaee 
Water and Groundwater reports submitted to the EPA and thj^^^EJP. 
An evaluation and summary of the reported trends in groundwater 
contaminant concentrations during monitoring events siJpSt 
MOM/SCR treatment system shut down is presentedljffthe CSMtand is 
briefly summarized below. 

2.4 Contaminant Distribute 

Chlorinated and non-chlorinated VOCs andJJMF (a seJ||grolatile organic 
compound) have been detected in site grpuno^v^^^^resmt of past site 
releases from the former UCC facility. Bata g^^^^^s aTesult of the— 
most recent sampling event<Q35) indicate that 16^^^e compounds and 

greater 
only 

nine were present at concentrates excee|̂ gfetheir correspjPling 
Performance Standards. DMF w% also reĵ ort̂ ^bo^e it'srespectiye 
Performance^to^ard. Analyticaf^uUf rxom tnet^fil'2004 sampling 
event ateD^^^^ithe Thrrty-Fif^Periodic Mo^toring of Surface 
Water awGround^l^r (Q35) reportgrepared by Rizzo Associates and 
d a t e ^ l n ^ 2004 ary of dete Jed compoundsfrom the Q35 
monitoru^Plent in overburden anc rock wells is provided below, 
Compound! ance St idards are shown in bold and 

.^nmlicized text 

loroethane Trichloroethene 

lylbenzene Vinyl Chloride 

n,n-Dimethylformamide Xylenes 

Tetrachloroethene cis-1,2­

one Tetrahydrofuran (THF) Dichloroethene 

Toluene trans-1-2­
Dichlroethene 

Figure LTM-4 presents the inferred iso-conceritration contours for the 
overburdenfrom 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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DCA contaminant plume in the overburden extends through 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 southeast areas of the Site cap and 
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 capjteea than 
the DCA plume. The 1,2-DCE plume is now limited to me cJafiWaijd 
eastern portion of the Site cap and east of the capped area^^ard Quiggle 
Brook, and is located entirely within the DCA and TCBphTOs. A 
comparatively smaller DMF plume area in the overbjjfien was observed to 
the southeast of the capped area in the B-12 welj^ouptf t. 

The shallow bedrock contaminant plume thalPwas inferred from the QlSycr 

data is presented as Figure LTM-5. Detê tê  concentrations of the 
selected analytes suggest that the DCAcpft|g^extendsfrgrn well B-12A-D'7J 
on the western fringe of the Site to well B-8S|l^A which. is*located in the * 
south-central portion of the Site, with the majo^^o#t3ie contaminant 
mass located between wells B-6A-D and well B-8^-)|. The detected 
concentrations of TCE, 1,2-T||||yuid DMF suggest mI|Ujeir respective 
groundwater plume areas cov^^^tasaratively smallei?la|%a. that is 
generally contained within the^^^^^^cjun Tnejpresented 
contaminant plumes may also bemfluer^^^^ construction of the 
monitoring wells: Several of the ̂ bllow^c^^^^^^re screened 
within the vvê TejeJ^portions of mllhjprock, whiclHkely provides a 
hydraulio^nnec^^Wpth the overbujden. Furthermore, the annular space 
aboye||||well scree^m several of thewdrock wells, including B-6A-D, 
B-8A^bfi^^^-12A-^Swas not sealed wjjfljypxmt to limit the potential for 
vertical migration of cantajtninants withî me borehole. Rather, these wells 
i&CQ fitted wlt^g^fcyoWt^njd^^se^ffand the remainder of the annular 

backfrtf^with sandS^ffitow bedrock well NBW-U was 
mstalle^^^ovemb'er;2003 and has been sampled on only two occasions 
since its liillllation. * -V/.-.. t 

)DW-I/ls the only deep bedrock monitoring well that 
[consistently as apart of the bi-annual sampling rounds 
per 2000 treatment system shut down. An additional 

imitoring well, NBW-L, was installed in November 2003 
ipled on two occasions. One round of deep bedrock well 

samprflŝ was performed by Rizzo Associates in November 2002 for the 
puiposjPf monitoring the deep bedrock conditions at the Site and 
gathering data for the Bedrock Conditions Discussion Paper (Rizzo, 
Bedrock Conditions Discussion Paper, March 20, 2003) and the 
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 Surface Water Analytical Results 

VOCs have not been detected at concentrations abo 
method detection limits in any of the surface wate ;̂ 
Quiggle Brook since the treatment system anjlpenrialiganate additio 
program was completed in the Fall of 2 

2.6 Potential Receptors 

Recent analytical results indicate that VOCs are pre§ghjt in site 
groundwater. Currently, th unoccupied and environmental impact 
is limited to the subsurface, there is no eurrentle&posure 
potential !© human receptors •few . •••• . . •vpmjggt. 

or lngesuorfffpsed on current Site uses. In the future, 
for the-̂ site to be developed for either commercial 

assumed t^feltfefjature the prope bnservatively 
residential purposes! tential fature? 

ceptors at the site could include . The Site grol adultoT dwater is not currently used for s time there are' drirî mi vate drinking water wells down gradii lCfeDne well (IT 
exists at the Site and is tlyusi Vlt$J%j$& for Site operations. No VOCs 

the water samples collected from well ITW. It is 
that 'te^e^ial wildlife would be directly exposed to Site 
ereforef|fS)|E%are no current or future ecological at the 

d most of the shallow bedrock groundwater at the site 
outheast and discharges to Quiggle Brook. Pre­

ace water data indicate that VOCs were discharged into 
from site groundwater. Recent analytical data suggests 

that Qj$||Pe Brook is hot currently impacted. Potential human receptors 
to impacted surface water include downgradient residents, Trust 
contractors and representatives, regulator personnel and trespassers that 
may visit Quiggle Brook. Potential ecological receptors include both 
terrestrial and aquatic organisms that use or live in and along Quiggle 
Brook. 
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Quiggle Brook receives watersfrom Fish and Hobbs Ponds, eventually 
discharging into Crawford Pond which is located approximately 3 miles 
southeast of the Site. Crawford Pond is used as a drinking water source as 
well as a recreational area. 

3.0 Long-Term Monitoring 

As described in Section 1.2, the settling defendants; 
have aggressively implemented a number of remedij 
Site. As a result, a significant contaminant mass redr 
demonstrated to achieve closure for the unsatu^^^anC 
soils at the site. These efforts have also xesuJ^Tin significant reductit 
in contaminant concentrations in ground^ifer. 

This long-term monitoring (LTM) plan is designed to replace the current 
and ongoing semi-annual monitoring activitiesfo^rdjviding groundwater 
analytical data, groundwater-gauging informationf̂ rid^ field measurements-
from a set of monitoring po^feJThese data will be usedVto assess the long­
term effectiveness of the rern^fal^nefforts; monitor th^re-establishment 
pf static conditions in the areaWu^^^^ffected by perrhatigfnTate and/or 
carb^ri additions; track 'trends- in«esiduii^^^minant concpitrations and ; 
locations over time; and to demorretrate tijp^e^uabcjrm|aminant 
coricehtfationsjarê not impacting p^r^^receptol^^^ie extent that 
human hf Tiff ivironment mfgM be negatively affected. The LTM 
data wil| | 1st) be us evaluate wh^er additional remedial actions are 
war^arite^Mthe Site; Id will serve as^ebasis for determining the 
acWevern^^M closi ibr groundwaterSRhe achievement of closure is 
apparent, a si Josuj^amplirig plan will be submitted 

?to'the$egulato] icies IdrappJ^^T Upon approval, the closure 
s'am^Uf&la iplemented to confirm that groundwater standards lan wn 

have be^"'" 
achieved." 

Consistent wltiS îstoricaffleriodic monitoring, annual groundwater 
monitoring for|||)Cs, DMF, and field aqueous measurements is proposed 

gyring the fall Ijpon each year, Monitoring is proposed on an annual 
^^^to reducefie seasonal fluctuations in reported VOC concentrations 
thial^y be parfially attributable to fluctuations in the water table, to 
reduce1trj[̂ |iarnplingfrequency as appropriate based on the slow 
groundwater velocities at the'Site (as outlined in the CSM) and to establish 
samphng 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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3.1 Groundwater Elevation Gauging 

Depth to groundwater will be gauged in approximately 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 monitbrinĝ events. 
Gauging data will be recorded in the Site field book or on S^^^^data 
sheets and will be used to evaluate the direction of groundwater flow at 
me time of the monitoring event and to compare ground âfer'clcvatipns in 
sampled wells to historical groundwater elevations 

3.2 Monitoring Points and Rati 

Based on an evaluation of the data gene|jj and bi-annual 
sampling events between 1992 and 20t)4,' itoring points 
are proposed. Our rational and selection crite1 

deal 
residual contaminant concentrations; proximity*' ggle-Brook; 
downgradient coverage; and;lQcation relative to the^sjgual overburden 
groundwaterplume; | & ^  . 

Four proposed LTM monitoringfenoiritsware screened in the dsefburden. Of 
the proposed overburden wells tĥ re are tv|#p^m î,in or near the source 
area (B-9A-I and P-20) and two lobjations!'east bfuxefipĵ ce area within 
the down ons of the pluMĵ adj acent tp^iiggle Brook (B-5D­
I and posed LTM E|pnitoring points are screened in the 
shal rock, onll||utheast of the slurce area (B-6A-D), two south of 
the (B-SMlp and ODW-U) Irasjcme south west of the source 
area (NB iitoring points are screened in the 
-deep^drock,̂  ce area (NBW-L) and one south of 

surface water monitoring point is yaurea 
ring (QB-4) which is located in Quiggle Brook propose |̂||j|LTM 

detected VOC plume concentrations, and downsmlmi from 
ints and the rationale for each selection is . The pw^s^-i^nitorin; 

arized in Table LTM-1.The number and • discussed beloiilind si 
location of mof®ring points will be amended as necessary in response to 

?es in Sitejipnditions, well coverage, and progress of the Site toward 
; theJprformance Standards. 

0mg monitoring locations are proposed for the LTM program: 

Overburden Wells 

B-5D(D - Well B-5D-I 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 
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1,1-DCA (120 ug/L) during the Q35 sampling event. 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. Well B-5D-I is the only B5 series well with a s 
reported Performance Standard exceedence in the most recent?saniphng 
round (Q35). 

Monitoring well B-5D-I covers the southeast dovvngfanient areashelow B­
12B-I andis co-located atapproximately the sainê lafitude as thetC!|M 
surfacewater monitoring point. The B-5D-I ̂ ^^toitVil l be use&fll^ 
assess whether southeast movement of the^^K plume from Zones 2 ajidN. 
3 of the overburden is likely to significanj^impact Quiggle Brook 
downstream of QB-4. 

B-9A(D - Well B-9A-I is located west of the 1 d represents 
~aDCA "hot spot" in the source area: It is screeue 35 to 40 ft bgs. 
Reported exceedences of the-iP̂ fformance Standardsl^^ell B-9A-I 
duringQ35 included l,l-DCA:|JipjXug/L), and 2-butl^^(2Jp0ug/L). 
Analysis for DMF in groundwa|er%ol|ê ed from well B-9AVrfias not 
been performed since October 19-98 (Q28)l^&n.the report 
concentration (470 ug/L) exceedelMie Performance Stanc 

VII­
-	 Well B ted to assess the source areatcbncentrations in a 


region, w rates of groundwater flow and to provide 

en source area to^ssess the achievement of the 

Perform Located in Zonl|Pof the overburden, B-9A-I has 

the potentia: "on of Zone 3 up-gradient of B­

^•fpy>as well as 	 well series. 

B-12BQD : W,ell B-12J||yis located adjacent to Quiggle Brook near the 
eastern (dow^todient^^^^me plume. Groundwater gauging data 
from the B - f ^ ^ l  l tripleifihbws an upward vertical gradient, indicating 

\ that the shalloli^pdrock is providing recharge to the overburden in this 
• - area. The Mgh|p total VOC concentrations in the B-12 triplet have 

consistently bej|f observed in well B-12B-I. The maximum observed 
cbnBejitrationsfSf cis-1,2-DCE (740 ug/L), 1,1-DCE (2,300 ug/L), 4­
methyl^pehtanone (MIBK) (310 ug/L), vinyl chloride (50 ug/L), 
chloroe#ane (200 ug/L) and DMF (1,400) in the overburden during Q35 
were reported in well B-12B-I. 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). 

R I Z Z O 
A S S O C I A T E S 

A TETRA TECH COMPANY 



D R A F T L o n g - T e r m Monitoring Plan 
Union Chemical Company Site, Hope, Maine 
Page 18 

Well B-12B-I 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 Brookfrom Zones 2 and 3 
(Rizzo, Revised Draft Conceptual Site Model Report, 2004) where an 
easterly flow of groundwater was observed and assess the potential 
contaminant loading to this receptor. 

P-20 - Well P-20 is located in the northeastern portion o cap area near 
the northern edge of the DCA, TCE and DCE plumes an^wi% " ** ' Zone 2. 
This well was originally installed as a pumping welj; for the Sit^reatment 
system and is screenedfrom 39 to 67 ft bgs. WeU P-20 has not b ™ 
sampled since Q33, however, at that time weiupiî repiresented th&# 
maximum reported concentration of t rans -L^JCE (480 ug/L), cis-1,2 '̂ 
DCE (2,000 ug/L), arid TCE (1,300 ug/l^^LdditionaGeported 
exceedences of the Performance Standara^^^ell P-2(|||uring Q33 
included vinyl chloride (60 ug/L). 

Well P=20 represents" a"source area weliThat vvTlfl^^futoredTo^ssess 
the achievement of the Perf^toice Standards. Groim3waterfrom well P­
20 is expected to flow easterf^^^^Zone 3, B-12B-T̂ Lw3">Quiggle 
Brook. 

Bedrock Wells 

B-6A-D ­  Shallow bedrock well B-H is locatedjih the southeastern 
edge ô f̂ e capped area of the Site anl thin the northern edge of the 
shapdl^pdrock plunW The maximi ipncentrations of cis-l,2^DCE 
(2,200 ug%g 1-DCW(370 ug/L), 1,1­ (3,300 ug/L), vinyl chloride 

,), ethylbenzene (1300 ug/L) (70 ug/L), r^ieo^im^a^ 
ock aquifer during Q35 were 

B-6A-D i; ted in Zor ic 2 and has historically had the highest 
concentratio total VjpGs in the bedrock aquifer. B-6A-D represents a 
source area w< iat wilfbe monitored to assess the achievement of the 

Srformance Si lards. Although the predicted groundwater flow is 
rd Quiggli Irook, B-6A-D area groundwater has the potential to 

tane iafractures in the bedrock. 

B-8A-ll|llShallow bedrock well B-8A-D is located approximately 200 feet 
south efthe capped area of the site 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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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 impact the NBW well couplet via similar bedrock 
fractures. 

ODWOD - Bedrock well ODW-U is located in the 

Site near the southern edge of the plume area. It is a 

that is screened from 154 to 174 ft bgs. Monitorin; 

been sampled since Q32, and at that time reported̂  


: exceedence of the Performance Standards in tbjj 
ug/L). 

This proposed LTM well will be use4^^^or con ant 
concentrations in shallow bedrock near the-̂ ŝ ^ern edj the bedrock 
plume area. ODW-U is the southernmost shallll bck well at the Site, 
The well will be usecfto assess the potential < gration to 
downgradient properties am sentinel well for potential downgradient 
receptors. 

NBW(U) - Bedrock well NBW- southwestern portion of 
the Site near the southwestern fri gyyu-ea. This well, 
along with ŵ ejyySsjBW-L, was insti ovemDefc|2pj3 to evaluate 
potential d̂ ep̂ Dedlô k plume migra' in the souwsouthwest direction, 
NBW-Ujs screenVdljjp 56 to 66 fl thetop of the wells casing, 

eedences of the Performance (appro^ely 54.5^4.5 feet bgs) 
W-U during Q34 which is Standards% l̂e reporfla in monitoring 

has been sampled. However, the only sanTpra& e^enl§!u^bjch^dus w 
was r e ^ e d at atblce^fon of 2ug/L in NBW-U at that 

iunb«^Th^propose#M,M well will be used to assess contaminant 
migratioxt̂ ffiugh shalldjK. bedrock in the down dip directionfrom the 
source area^^taminant^fume. 

T ^ O D W f L  ) - Belj k wellODW-L is located in the southern portion of the 
v'^ite near the s ern edge of the plume area, arid is a deep bedrock well 

thaflis screen om 225 to 245 ft bgs. The only reported exceedence of 
form; Standards in well ODW-L during Q35 was 1,1-DCA (23 

ata for this well has shown a decreasing trend of VOC 
ions over the most recent monitoring periods. concent 

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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migration to downgradient properties and as a sentinel well for 
downgradient receptors. 

NB 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 evaluate 
potential deep bedrock plume migration in the south/southwj 
NBW-L is screened from 115 to 120 ft below the top of t 
No exceedences of the Performance Standards were re 
monitoring well NBW-L during Q35. This propose| 
used to assess Contaminant migration through deep 
the down dip direction from the source area cc ^ 

Surface Water Monitoring Point 

QB-4 - Surface water momtdrmg point QBr4|̂ ocated4n;Quiggle Brook, 
downstream from the highest observed con tam%aht̂ concentrations in the 
overburden unit. This proposed location would hefiteed to moiiitorthe 
possible migration of yOC^M^minantsfrom the overburden into surface 
water. Quiggle Brook discha^^^ptojCrawford Pond"wm*cJi is used as a 
water supplyr ^ ^ ^ ^ J w 

J? 

3.3 Monitoring Parame 

The fpl| ig pfdpo§ed field screeni arid laboratory analytical 

me its are cc stent with ulized during past periodic 

s and gro|pdwater monitoru^^ents conducted by Rizzo 

Associates etors. Srjfcific measurements and 


,̂ .7analytical methods to fii^mpl^^^Jafe presented on Table LTM-1. 
ijater arid̂ r̂face water monitoring parameters have been 

The previQufcsan l̂in^ The monitoring parameters 
selected were chosen to monitor sjjp^ide changes in the overburden as static 
conditions arejc|tored arm to evaluate natural attenuation parameters in 
roundwater. 

r 
Groundwater Monitoring Program 

Consistlif with groundwater monitoring performed for recent periodic 
sampling events at the Site, field water quality measurements including 
temperature, pH, specific conductance, dissolved oxygen, oxidation 
reduction potential and turbidity will be measured and recorded and 
groundwater samples will be collected and analyzed for VOCs annually at 
each proposed groundwater monitoring location. Selected monitoring 
points as described in Table LTM-1 will also be analyzed for DMF. 
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3.3.2 Surface Water Monitoring Program 

Consistent with surface water monitoring performed for recent periodic 
sampling events at the Site, field water quality measurements including 
temperature, pH, specific conductance, dissolved oxygen, and oxidation 
reduction potential and a surface water sample will be collected^pd 
analyzed at QB-4 annually. Quiggle Brook will also be visu4|piraaected 
for discoloration, staining, ecological impact, the presence of axidize 
metals (e.g. iron or manganese), foaming and odors. 

4.0 Environmental Sampling, ure 
In general, the overall goal of the LTM is to collect and anah 
water samples that retain, to the extentj ?le, their situ 
characteristics. The traditional meth ldwate ging and 
sampling has been to purge a well using bail "spei pumps to 
remove three to five casing volumes followed le collection. More 
recently, low-flow purging and sampling has beenT ented at the Site 
due to concerns that the traditî rfalxmethod can cause impacts on 
sample quality as a result of a rngn^leve| of turbidity in pie. The 
low flow sampling method is thBsampluigSfeethod that he sen 
implemented since year 2000 at trie Site ano?w^selected )r the LTM. 

,, •, • . • , , \ ^m^fSurface 
contain] Will be colleel^by submerging a dedicated sample 
procj g the water tomie appropriate containers. All 
dec environmentalkamphng, sample handling, and 
to the Fiel fully described^|Slction 7.0 of the Addendum 
(QAPP) will lity Assurance Project Plan 

LTM. 

5.0 Fi 

In addition to^^ratory^alysis for contaminants, groundwater and 
^surface water s^ples will be analyzed in the field for pH, conductivity, 
"!tjthperature, tuMdity, dissolved oxygen (DO) and oxidationrreduction 

potential (ORjpF These parameters will be measured using a YSI600XL 
multi-parameter probe with flow through cell or an equivalent instrument. 
Additic^^fy, color of aqueous samples will be recorded based on visual 
observations. Specific procedures applicable tofield 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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6.0 Inspection and Maintenance 

During each annual monitoring event personnel will inspect the Site 
conditions and perform necessary maintenance as described below. 

6.1 Site Inspections 

The site will be inspected during each sampling event. Rizzo sj|ersonnel 
will assess whether there is evidence that tampering anltVor dlpage to Site 
installations (e.g., treatment building, wells and piezometers, stream 
gauging stations, etc.), vandalism, or theft has^^^eo\Personnel will 
also inspect the site for signs of unauthoriz^^^^munping, or waste 
disposal. All observations will be recordej|lnd reported to the Riz20 
Project Manager. 

H6^-^Maintenance o f Site-Structures^. 

Site structures consist of a me|̂ |frarned treatment bulfi&i£, a wooden 
shed, and a steel storage conta^^^^^ng each samplrn^^en t̂he 
exterior of the treatment buildm ând̂ cJri|getpontainer wil^^nspected. 
The exterior inspection will note *the gener̂ Bbrlditjon of ̂ structures 
arid ensure that they are mamtaine%n a.weather-tilh^bridition. The, 
interiorof^^^^^gnt building wiMi'inspected â ong withinstalled 
features^ îas^^^buvers,heaters^sanitary facilities, etc. All 
obser^lins will be^prded and repc%ed to the Rizzo Project Manager. 

••>;:• si 

Main^J^^^cWo^Rron^r ing Points 

"̂ Welt'a^d^^zome^^ t̂allations will be inspected when water levels are 
measure&tc*̂  tampered with, or 

4r otherwise in^&ed to a^^B^t that valid data cannot be obtained without 
. repairs orma f̂fiaance. jjie condition of each well and piezometer, 

involved m thê ffimplingevent will be inspected with respect to security 
'.-(locking mechanjsm), identification markings, condition of protective 

ds^^,riser pi^, and surface seal. In addition, measurements of depth to 
grou1|^it^thd depth to the bottom of the well will be made and 
recordll̂ me condition of each well and piezometer will be recorded and 
wells oĵ nezometers that require maintenance will be identified along with 
the nature of the maintenance to be performed. 

If required, well and piezometer maintenance will be performed and may 
include: 

replacing the locking mechanism or cap; 

R I Z Z O 
A S S O C I A T E S 

A T E T R A T E C H C O M P A N Y 



DRAFT Long-Term Monitoring Plan 
Union Chemical Company Site, Hope, Maine 

Page 23 

•	 replacing the protective casing; 

•	 painting protective casing re-stamping/replacing identification 
numbers; 

•	 riser pipe repair; 

•	 replacing or repairing surface seal; and, 

•	 sediment removal or well development. 

If maintenance or repairs affect the elevation cjpg|refe^ence point 
established for measuring the depth to grounplaterTme well or 
piezometer will be re-surveyed to re-estafa||sh a reference elevation point. 
The nature and extent of well and pieẑ fn^^mainten^ ê and repairs will 
be documented in the Site field book. 

6.4	 Well and Piezometer Deeommii l , n S 

Procedures 


Wells or piezometers that cannottbe niaint|̂ |ej or repairedwr are no 
.̂ origer'siitablefop̂ th&intended use, will b^rS^^y repotted to the 
regulatory ag^cjies with recornmehtlatiptfs for dedpftmaissioning. 
Monitorin^fee^^gepmmissioningl̂ is will be submitted for approval 

nissipfhtig any wells, l|d well decommissioning prior 
will follbfĵ those previouslyj|sedat the Site as outlined in the 

Off- itoring Well Closure Plan i in Appendix A. 

e Security w 

hires willibeJrispected during each sampling event. Site 
eeured-̂ ^een sampling events to prevent tampering 
equipment, vandalism, theft or unauthorized entry. 

securijips provided by: 

site area with adequate warning signs and four lockable 

a fully enclosed treatment building with lockable doors, 

exterior lighting at all entrances, and, 

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

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

•	 inspecting the site to assess whether unauthorized entrjr 
occurred; 

•	 alerting appropriate local authorities and requei 
by surveillance of the site; 

maintaining illumination of the buildirisfftlteridRat night; 

documenting each inspection. 
/ 1 " All observations shall be recorded and\epc%cUo the TL%%D Project 

Manager. 
^mSBt 

7.0 Quality Assur; 

The project data quality obj istent with pyrQuarterly t" 
events, and will implement the qu ĵty con 
nieasures, from f̂ield sampling laliojjato^analytical 
procedures/? 6 Final Desi the MOM/jpSR and applicable 
amendments QG objective! well as all QA/QC controls for 
samnfflgiand analyt̂ Pmethods and jcedures are fully described in the 
FSP/QlOT-addendii 

Data Reduction, Validation, and Reporting 

mcludeUtrf dehtificafion and calculations will be 
S/ert thê ^̂ instrument reading to the final reported 

eir respective concentrations: Data calculation and 
erformed as described in the individual approved 
atory-specific Standard Operating Procedures (SOPs) 
SP. All data generated within the laboratory will be 

curacy and completeness. 

Final d̂ ra 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, will also be 
incorporated into the database. 
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9.0 Evaluation of Monitoring Results 

Results of the groundwater and surface water sampling conducted during 
each monitoring event during the LTM process will be reviewed and 
summarized in a brief report following completion of the work as 
described below. 

9.1 G r o u n d w a t e r Ana ly t i ca l Results 

The annual LTM report will include a description o: e tasks 
analytical data summary tables, and a comparî ŝ ^̂ e data ^ r

groundwater cleanup criteria (discussed in Section rthl). Groundw; 
(overburden shallow bedrock and deep bedjock) VOCjand DMF 
concentration maps will be prepared fpj^^four compi|unds of primary 
concern (DCA, DCE, TCE and DMF). Shaffl^and dej|grpundwater iso­
concentration maps will be used to assess dehr^tiprjllff contaminants 
Exceeding cleanup criteria in the study area; trac tion-ofthe V0G 
plumes; evaluate the need Iditional remedial acf0fts; monitor for 
indications of steady-state i and achievement-;of?the Performance 
Standards. 

9.2 Surface W a t e r Anaf 

Quigglê Brook iŝ feî cimary recepto^f concern for the Site as identified 
m mê CSlVL Resultsl̂ surface water^^pling conducted in Quiggle 
BrooTc durijlpkeach mlsaitoring event of^^^TM process will be reviewed 
and summarized intifeSannual LTM repi#rfollbWing completion of the 

LTM^^rt w t » | | ^ d e a.descnption of the tasks performed, 
|data sulnĵ ary tablesjarre l̂uation of potential impacts of 

VOCĵ MOmggle Brook and a comparison of these data to cleanup criteria 
ections id'10.2). 
* 4 

in N a t u r a l A t t e n u a t i o n Paramete rs 

»esm se natural attenuation parameters (DO, ORP) rates over 
nitored and evaluated as a part of each annual monitoring 

repot t"" ̂ Significant shifts in these parameters may require the gathering 
additioifafSite data or amendment of the LTM Plan. 

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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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 Groundwater Cleanup Cr i ter ia 

As previously discussed in Section 1.4, the EPA has set j ryurfdwater* 
target cleanup criteria for the source and MOM area bajgdJ|l^aximurn' 
Contaminant Levels (MCLs) established under State^aJFede^yaws and 
the State of Maine's Maximum Exposure GuidelirielSiEGs)?^^^!^ 
of groundwater cleanup levels for the Site is pr§^nted% Table L T ^ 

10.2 Surface Water Cleanup Criteria 

Specific cleanup levels have not been designai ifbr sffifac%water at the ^ 
Site. As specified in the ROD, one of the grounll̂ afer Remedia 
Objectives is to protect off-site groundwater and the>|sprface waters 
(particularly Quiggle Brook̂ jJltô ĥich contaminatell̂ Giundwater 
discharges, by preventing furthe«)En%ration of contamiriyfcejiĝ undwater 
off-site. Based on current Site tlatal no«V0Cs have been detected in 
Quiggle Brook therefore, remediatactionŝ eifemô conducted (warranted) 
for this receptor. ' 4  r 

>nclusi( >f MonitorMc Period 

Monitorii e siti |]jLbe conducted ||pLially for the LTM process, 
and monito 	 mg contaminant concentrations at 
the Site.relative achieve^P^pPthe respective contaminant 

- Peflolialce Stati ___ . ,̂ ^__der static conditions. Static condition 
monitoring will inclul̂ ffingislent measurements (taking into account 
seasonal variability) of a^^cal and physical parameters, such as: 

•	 Water levels andwater flows (subject to season fluctuations); 

• . Generajjffeld physical parameter indicators (color, conductivity, 
-/•DO, .©jtP, pH, and turbidity); 

•	 pohtaminant concentrations statistically shown to be static or 
decreasing. 

Generally, chemical and physical characteristics 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 
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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 
momtoring period may also be terminated with the approval of the 
agencies if a change in Site conditions warrants alternative response or 
remedial actions. 

11.0 C o n t i n g e n c y Plans 

The following contingency plans are propose aiffof this LTNfPlan. 

I I.I Private Water Supply Degradatio 

All nearby private water supply wells are Cur radie it of the 
groundwater plume area. Based on past site expc and previous 
sampling results, Rizzo does>jiot expect that water'q^ îty in these private 
water supply wells will be impacted by proposed Sitê actC t̂ies. 

W 
11.2 Plume Migration * 

Based on ti gnificant chan|ejptb plume corip̂ urations in a short 
period to one year), are not anticipated due to the 
obsi ter velocities, small number and aperture of 
fri and the low pelpeabihty of the soil on Site, 
Possible dwater to surfflce water (e.g., Quiggle Brook) 
will be mom ting location QB-4. If it is 

,'dete, surface water contaminant 
••". ­cone g, or that other site conditions require 

addition: zo Associates will conduct the following 

activities 


The incident will be reported to all parties involved at the site (or 
their dê ghees) including me following: 

.' 

V, otjEPA Project Manager -Mr. Terry Connelly; 

o MEDEP Project Manager -Ms. Rebecca Hewett; 

o Trust Representative - Mr. Randy Smith; and, 

o Rizzo Associates Project Manager - Mr. Robert Ankstitus. 

R I Z Z O 
A S S O C I A T E S 

A TETRA TECH COMPANY 



P R A F  T Long-Term Monitoring Plan 

Union Chemical Company Site, Hope, Maine 

Page 28	 . 

Upon receiving notification, the Rizzo Associates Project 
Manager, or his designee, will immediately mobilize a mil-time 
staff person to the Site. 

Dairy communication will be initiated among the parties to provide 
updates on observations and response actions. ^ 

•	 Photographs and written notes describing the conditions will be 
obtained and forwarded to the parties. 

•	 Measurements of physical parameters (pH, ORP, DO) will Be 
conducted in the stream immediately aj^^W bê contmued 'daily 
while emergency conditions are detejflined to exist. 

•	 Additional inspection sampliî an^^^hnaissallce will also be 
conducted noting any additional obl9||tions. 

Gfoundwaferpurnpinĝ ^ 
Brook nearest to the^ease location. Manu^^^^ig may also be 
initiated in the smalleKdiameter wells within ffiraft&rity., 

All liquids recovered by ̂ umpm^ l̂ibê secured ajHie site in 
sealed vessels or temporar̂ containefs? pfgctoĝ  treatment and/or 

volume of recj|vered water will exceed the liquid 
at the site, additional storage containers (e.g., 

and/or drums&ill" be obtained. 
' J? 

appropriate response action is 
as listed above) or their designees. 

11.3 Fire 	 mergency Condition 

ti Emergency1||lsp6hseand Contingency Plan (ERCP) has been 
dripped forOTUnibn Chemical Site that establishes the emergency 
n^gbjse prpcjgpures required to minimize potential health and safety risks 
to< sifsK&»i^&i, the general public and the environment, and also comply 
with O H R ; 2  9 CFR 1910.120(q), EPA40 CFR 264 Subpart D, and 
applicajfle State regulations. This document is included in the 100% 
Design Health and Safety Plan Appendix O (GTI, 1994). A copy of this 
plan is maintained onsite at all times. 

If the event of an emergency equipment, supplies and personnel will be 
mobilized to the site as required to stabilize site conditions (e.g., 
temporary water storage tanks). 
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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 thefirst 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. J^. 

. - • . j&smjL 

The Emergency Coordinator (EC) will deterfne melmmediate 

emergency procedures and follow-up pro^^ures will.be developed in 

coordination with the Rizzo project team^aj|||all involved parties including 

the agencies. The specific procedures will̂ dewend on Jpiiature of the 
.•>•emergency, the experience and judgment of ttt^H^Bd the available 
resource, equipment and emergency response perid^iel. Due to many 
factors that could affect an jency situation, thel^will carefully 
Rizzo anticipates that representatives of the Agencies may-jb^ on-site consider the direct and indire uence of each ac^^taken^ and a 
during, or prior to all monitoring activities. Rizzo mustjabte*that alltrust representative and the agi {^consulted if p^lliofe. 
persons on the site have full work stoppage authority to halt activities at 
anytime- • & H 
11.4 Vandalism 

All site,facilities wilt̂ be inspected diu%ig each monitoring event to 
document̂ tiieir cond^n. If vandalisn^suspected, the Police 
Department will be nohfied. Damage to^^^acilities will be documented 
and emergeridyxepail&^j^b^completed^ required. The Rizzo 

r^osjates Proj^j^anagef will evahiaie the extent of damage and 
"detciromĵ m appropriate course ofaetion. The course of action will be 
proposed to'She agericiê and implemented upon their approval. 

UnauMorized Dumping or Disposal 

site will be spected during each monitoring event to determine if 
latithonzed ping or disposal has occurred. If wastes are discovered, 

on-si. el will immediately assess the nature of the wastes visually 
(e.g., cojpimer types and conditions, presence of labels or placards, solid 
or liqu^Jrwaste, 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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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 
Hazardous wastes discovered onsite will be appropriatelŷ  
characterized, labeled, and properly disposed of at a li 
facility. 

AX 
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T a b l e L T M - 1 - W e l l s t o be S a m p l e d 
Long Term Monitoring Plan 

Wells to be Sampled ! 
Union Chemical Company Superfund Sjt6 

Hope, Maine j 

B-5D-I 

B-6AD 

B-8A-D 

i 

&.9A-1 " 

B-12B-I 

NBW-U 

NBW-L 

ODW-L 

ODW-U 

P-20 

QB-4 

XL. i X* X ' X 

5 ^ - i n M  . X 

X X 
*4f 

xl 
as**"* 

^ ^ * X l 

r * 

J x i /  /  A - ^ i l S o ?  ̂  ^ X  * T X. 

X X 

X X 

X X X1 

x v  ! -^x x ' .x i 

Near southeast (downgradient) edge of plume. Intermediate wells In 
this area have historically had the greatest contaminant 
concnetrations. 
Near northern edge of shallow bedjock plume, Maximum"*" ' 
concnetrations of DCE, DCA and TCE in bedroclcin recent sampllng 
evnets " , l s ~ J i < T 

Most down-gradient shallow bedrock well available. Maximum 
concentration of DMF in shallow bedrock In recent samDling events. 

Represents a DCA "hot-spor in the source control area. In ;• 
exjre^jnjy low permeablHh/ zone 
Near eastern (downgradient) edge of plume./ Maximum 
concentrations of DCE and DMF in overburden in recent sampling 
evnets. 

-.^uth/bouthwest of source area Used to assess shallow, bedrocks 
^corrtamlnant migration in the down dip dire^opf|0|i|Con^mJnaK 

South/southwest of source area. Used to assess deep bedrock 
contaminant migration in the down dip direction from contaminant 
plume: 

Brook monitoring point downstream from highest observed 
overburden contaminant concentrations. 
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Table LTM-2 - Monitoring Points to be Gauged 

Long Term Moni tor ing Plan 


Union Chemical Company Superfund Site 

Hope, Maine 

Monitored. Reference 
Stratigraphlc Elevation (Ft Reference 

Well Location Zone MSL) Point 
B-2AD Bedrock Steel 
B-2A-I Intermediate Steel 
B-2B-S Shallow Steel 
B-5C-D i Bedrock Steel 
B 5D-I Intermediate Steel 
B-5E-S Sha'low Steel 
B-6A-D Bedrock PVC 

355 06. PVC 
B-8A-D Bedrock 359.98 PVC 

MM 
B-8C-S 

Shallow 359.78 PVC 

B-12A-D Bedrock 348.59 Steel 
Steel 

B-12C-S Shallow 348.8 Steel 

3b» Steel . 
DP-2 Shallow 349.21 Steel 

n 
EW-1 Intermediate 362.22 Steel 

Shallow 352.66 PVC 
* B * i r  , -» ~- i r \ - i<£„ jagg 

PVC 
GT-17 Shallow 350.69 PVC 

PVC 
MW-13A-D Bedrock 371.12 Steel 

MW-15-D Bedrock 371.67 Steel 

f^pw-L - ; 35815% 

NBW-U Bedrock 358.58 Steel 

ODW-U BedrocBedrockk 356.92 PVCOPW 37Z82. Steel 

Page 1 of 2 



Table LTM-2 - Monitoring Points to be Gauged 

Long Term Monitor ing Plan 


Union Chemical Company Superfund Site 

Hope, Maine 

-{ .
Well Location

OW-1-1D
OW-1-1M
OW-1-1S
OW-1-2M
OW-1-2S

OW-3-3S

p-9
P-12

J g  k ± ®
P-16

> J=>~!6A
P-17

* P-19
P-20

; PT2-1
P-22

. ir

P-24
P-25
P-26

P-28

P-29


PZ-C-02


Monitored "
 Stratlgraphlc

 Zone/

 Bedrock

 Intermediate

 Shallow

 Intermediate

 Shallow


 Shallow


 Reference „ 

 Elevation (Ft


 ' 1 MSL)
 362 08

 362 44
 36316~

 362 24
 361.94

 349.96

 Reference 
 Point 

 Steel 
 Steel 
 Steel 

 SteeL 
 Steel 

 PVC 

 \mmMM^: iPMMMm&t^' 

 Intermediate 373.72 Steel 

l||te|rnediafer. *, : & 4 5 7  ̂  «U 
 Intermediate 372.42 Steel 
 fnterme^latef ^ 7 ^ 0 5  . 

 Intermediate 371.5 Steel 
1nrerm«te;^>37t4l-^^­ r Steel? \> 

 Intermediate 370.32 Steel 
 Intermediate-. : ,369 9 * 's f iSKT 

 Intermediate 367.66 Steel 

 ^ n t i © » ^ - r ^ 3 6 9 M « ^ 5 ^ ^ 

 Intermediate
 I n t e r m e n t
 Intermediate

, Joterm*ed,a^
 Intermediate
 Intermediate

 Shallow

 365.11 Steel 
 ' ^ S J t f f f * 

 359.9 Steel 
 *\ ^  9 9?l * 

 351.37 Steel 
­  354 19 Steel 

 371.35 PVC 



TABLE LTM-3 - GROUNDWATER PERFORMANCE STANDARDS 

Long Term Monitoring Plan 

Union Chemical Company Superfund Site 
Hope, Maine 

Constituent 

bis (2-ethylhexyl) phthalate 
carbon tetrachloride 
chloroform (as Total THM) 
methylene chloride 
1,1-dichloroethene 
trans-1,2rdic$oroethene 
1.1- dichloroethane 
1.2- dichloroethane 
2-butanone (MEK) 
cis-1,2<lichloroethene 
tetrahydrofuran (THE) 
1,1,1 -trichloroethane 
trichloroethene 
vinyl chloride 
toluene 
tetrachloroethene 
ethylbenzene 
total xylenes 
Dimethylformamide 

NOTES: 


Performance 

Standard 


(ug/L) 


4 

5 


100 

5 

7 


100 

5 

5 


170 

70 

70 

200 


..: 5 ­
2 -•• 
70 

5 


700 

10000 

390 
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USGS Map of West Rockport. Massachusetts 
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NOT FOR CONSTRUCTION 
THESE PLANS H O C PREPARED FOR THE 
PURPOSE Or 08TAMMC STATE 
AM) LOCAL APPROVALS ANO ARE NOT 
N TENDED TO EC USED AS CONSTRUCTION 
DOCUMENTS. 

FISH POND 

XLGBiD 
GROUHDWATER QUALITY MDMTRMNB AMNT 

fl»  K U s r  r a t B E D R O C K S T R A T K R A P H K a w  r 
( / / H  U SET M WIZRMESHir STRATKRAPtK XOHt 
{3? K  U SET « SHALLOW snUTKRAPHK 2 W  C 

(Mir 4Li snr n u n  v MCLLT ME* SHOWN) 

stance WAWf QUALITY MNTTORMC  m moe-t o 
SOM. VAPOR. EXTRACTTOH NEIL,. V-SJ • 
rwrwc WELLp-r«© 
PUHPTHG WELL/SOa. VAPOR EXTRACTIOH WELL COUPLET 

M. WETLAMD 

<Q> unm POLE 
X O STUNT WAIL 

• — •—*—rtuct 
• — — GRAVEL ROAD 

nronmr LOG 

t.	 ALL WELLS LOCATED 91 ACCORDAMCE WITH SURVEY CONDUCTED RY 
HAJNE COAST SURYETVK MOV. 9. 1995 (EXCEPT WELLS F-S-0 * 
P-*-L G7-J3 THROUGH CT-18; DP-1 THROUGH BPS). 

SStUBCE: 
AutoCAD STTT PLAN PR&AREV FOR MKM CMEHKAL COUPAJtT RDRA TRUST 
Bt MAINE COAST SWVEY9K, ELM STREET. DAMARtSCOTTA. UAfftE. LAST 
REVISED HOVEM9ER 4. 1992; 2] "HOMTTOR94G WELL AMD P1EZOUETZR 

Revisions 
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DRAFT 
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f *  i Noma: ESP05 

QfltS 07/02/04 LTM-2 
IOCATTOM r i A t f r s r r A R n t r m t » * w r * * r v r * t m w  m r r r * * r w * c 
EtrWrOMUCHTAL, FIGURE 4, 9/27/8*. 





LEGEND 
4 SURFACE WATER QUALITY 

MONITORING POINT 

f 
-• GROUNDWATER QUALITY 

MONITORING POINT 
«  u xr H sauna SIRAHOUFHC 20c 
WELL SET M MIERMEEME SHWKHWHK ZCHE 
m SET H SHALLOW snurauFnc ZONE 

NOT ALL SHE RELATED WELLS ARE SHOWN 

SAMPLING DATES: 4 / 1 3 / 0 4 - 4 / 1 4 / 0 4 
E X i B - 1 2 C - S - WELL IDENTIFICATION 

1100 - 1.1-KCH1J0ROETHANE ( W L  ) 
20 - TR1CHLOROETHENE J u a / U  , , . 

, 530 - CIS 1.2-aCHLOROETHENr ( g/L) 
200 - OtMETHYLFORMAMIDE ( m / L ) 

NOTE:, ISOCONCENTRATION CONTOURS BASED ON ALL 
GROUNDWATER SAMPLES COLLECTED DURING 035. 
ONLY DATA FROM WELLS IN FSP FOR QUARTERLY 
SAMPLING ARE POSTED. 

< or U - LESS THAN METHOD DETECTION 
LIMIT 
INFERRED rSOCO^K»ITRATK)N 
CONTOUR ( g A ) 

J - ASSCOATEDuNUMERICAL VALUE 
IS AN ESTIMATED QUANTITY 

D - CONSTITUENT IDENTIFIED IN 
DILUTED SAMPLE 

8 - CONSTITUENT IDENTIFIED IN 
TRIP BLANK 

-	 CONCENTRATION NOT USED IN ( ) CONTOURING 

: NA - NOT ANALYZED 

! N  S - NOT SAMPLED 


.	 [ STONE WALL 

» WETLAND 

•» UTUnr POLE 

! FENCE 


MAP SOURCE: 11 AUTOCAD STTE PLAN PREPARED FOR 

LNON CHEMICAL COMPANY RDRA TRUST BT MAINE 

COAST SURVEYING. ELM STREET. OAMARISCOTTA, MAINE. 

LAST REVISED NOVEMBER 4. 1992; 21 "MONITORING 

WELL AND PIEZOMETER LOCATION PLAIT PREPARED 

FOR: UNION CHEMICAL TRUSTEES BY CANONE 

ENVRONMENTAL. FIGURE 4. 9/27/88. 


ALL WFJ1S LOCATED IN ACCORDANCE WITH SURVEY 
CONDUCTED BY MAINE COAST SURVEYING NOV. 9, 199S 

(EXCEPt WELLS GT-15 THROUGH CT-18: DP-1. DP-2. DP-3. 
BrSC^D. B-5D-L B-5C-S, NBW-U. NEW—L). 

GRAPHIC SCALE 
25 50 100 
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THESE PLANS WERE PREPARED FOR TIC 
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DOCUMENTS 
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NOT FOR CONSTRUCTION 
THESE PLANS WERE PREPARED FOR THE 
PURPOSE Of OBTAMNC STATE 
AMD LOCAL APPROVALS ANO ARE NOT 
INTENDED TO BE USED AS CONSTRUCTION 
DOCUMENTS 

LEGEND 
1 SURFACE WATER QUALITY 

MONITORING POINT 

+ GROUNDWATER QUALITY 
MONITORING POINT 

E «  H SET H BEDROCK SIRAIIGRAFHC ZONE 
WELL SET M MTERU3KTE STRCTCfWHC ZONE 
• a  i SET H swum STRAIKRAPWC ZONE 

NOT ALL SITE RELATED WELLS ARE SHOWN 

NBW-U 
SAMPLING DATES: 4/13/04 - 4/14/04 

<42 EX:B-12A-D- WELL ITjENTtFlCATION <2 300 U-EHCKLOROETHAI« f y ^ / L ) NA <2 TTOOILC+WETHENE ( «  / 

CIS 1^-OKHLOROETHENE O g A  ) 
240 - 0IMETHYLFORMAMIDE(ugA) 

< or U - LESS THAN METHOD DETECTION 
LIMIT 
INFERRED ISOCONCENTRATION 
CONTOUR < M A  ) 

J - ASSOCIATED NUMERICAL VALUE 
IS AN ESTIMATED OUANTtTY 

D - CONSTITUENT IDENTIFIED W 
DILUTED SAMPLE 

U - NOT DETECTED 
B - CONSTITUENT IDENTIFIED IN 

TRIP BLANK 
NS - NOT SAMPLED 
; . STONE WALL 

« WETLAND 
« UTttJTY POLE 
- FENCE 

MAP SOURCE: 1] AUTOCAD SITE PLAN PREPARED FOR 
UNION CHEMICAL COMPANY RDRA TRUST BY MAINE 
COAST SURVEYING, ELM STREET. rjAUARISCOTTA. MAINE. 
LAST. REVISED NOVEMBER 4. 1992: 21 "MONITORING 
WELL] AND PIEZOMETER LOCATION PLAN PREPARED 
FOR UNION CHEMICAL TRUSTESS BY CANONIE 
ENVIRONMENTAL, FIGURE 4. 9/27/88. 

Al l WELLS LOCATED IN ACCORDANCE WITH SURVEY 
CMtOOOED BY MAINE COAST SURVEYING NOV. 9. 1995 
(EXCETjT WELL ITW-1). ' 

GRAPHIC SCALE 
25 50 100 
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NOT FOR CPHSJBUgrjai 

•nsocD TO ec  i m AS COKSTKJCTOM 

LEGEND 

-4-GrnUNOWMERQUAUlY 
HOMTORMO POWT 

mm•runwimummm* 
NOT  MI sir. mxnp vats  N C I 

SWUNG DOTES; 4/13/04 - 4/14/04 
tx:»-i»-o- «ai DDnmcnoN 

300 - M^OtjmGEIHME OnA) 
<2 - TPXHLOROETHENE (fcs/LT 
SO — CB 1 -̂O(CHL0R0€T>£J»E (pgA) 
240 - DiunHrucmkywiDECugA) 

THAN UtTHOO DETECnON 

|«^10t«IOBJ^«IIWO» «TI  H O rWIWni FPU 

wmammt.  m m < t/p/aa. 

(titintTf •Y• IMS COAST M e n  s MX. t, IMS 
09COT VALL tri-if 

GRAPHIC SCALE 
25 so too 

( M FEET ) 

1 hefc - V I ft 
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Q33-SAMPUNG DATES: 4 / 1 / 0 2 - 4 / 8 / 0 2 

1100 - 1,1 —DiCHLOROETHANE ( g /L) 

Q34—SAMPLING DATES: 11/11 / 0 3 - 1 1 / 2 6 / 0 3 

1100 - 1,1-DICHLOROETHANE ( g /L) 

Q35—SAMPLING DATES: 4 / 1 3 / 0 4 - 4 / 1 4 / 0 4 

1100 - 1,1-DICHLOROETHANE i g /L ) 
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50&9KL2000 
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Union Chemical Company 
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OVERBURDEN 
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Q33-Q35 


100 

LTM-7 




Q33—SAMPLING DATES: 4 / 1 / 0 2 - 4 / 8 / 0 2 

20 - TRICHLOROETHENE ( g/L) 

Q34-SAMPLING DATES: 11/11 / 0 3 - 1 1 / 2 6 / 0 3 

20 - TRICHLOROETHENE ( g/L) 

35-SAMPLING DATES: 4 / 1 3 / 0 4 - 4 / 1 4 / 0 4 

20 - TRICHLOROETHENE ( g/L) 
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