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1. Introduction 

1.1	 Purpose and Scope 

On behalf of W.R. Grace & Co. – Conn (W.R. Grace), this Draft Sediment 

Demonstration of Compliance and Maintenance Plan (SDCMP) has been prepared as 
required under Section VII.B.3 of Remedial Design/Remedial Action Statement of Work 
(RD/RA SOW; United States Environmental Protection Agency [USEPA] 2006) for the 

W.R. Grace (Acton Plant) Superfund Site located in Acton and Concord, 
Massachusetts (site; Figure 1). According to the RD/RA SOW (USEPA 2006), the 
purposes of this SDCMP are: 

1. 	 Ensure the long-term continued effectiveness of each component of the sediment 
remedial action. 

2. 	 Define how compliance will be determined with regard to the sediment cleanup 
levels and sediment-related Applicable or Relevant and Appropriate Requirements 

(ARARs) identified in the September 2005 Record of Decision (ROD; USEPA 
2005). 

The sediment remedial action, and therefore the provisions of this SDCMP, applies to 
two areas of the site where sediment remediation was required under the ROD 
(USEPA 2005). These include Sinking Pond and the North Lagoon Wetland, both of 

which are shown on Figure 1. Sinking Pond is a kettle pond located in the 
southwestern portion of the site (GeoTrans, Inc. 2005a) that receives discharges 
from an active groundwater treatment system and does not have an outlet. North 

Lagoon Wetland is a wetland area between the former North Lagoon and the 
perennial stream, Fort Pond Brook (Wetlands Preservation Inc. 2007).  

In general, this SDCMP focuses on the measures to be implemented to ensure the 
long-term effectiveness of each component of the sediment remedial action (i.e., the 
first objective indicated above). This includes sampling and monitoring activities to 

verify compliance with remedial goals and the effectiveness of site restoration 
activities. Information on how the remedial design is intended to accomplish 
sediment cleanup levels and ARARs (i.e., the second objective indicated above) was 

provided in the Final (100%) Sediment Remedial Design Report (100% Design 
Report; ARCADIS 2011). In summary, the remedial design for both Sinking Pond and 
the North Lagoon Wetland included removal limits, implementation methods, 

confirmatory sampling methods, data evaluation measures and maintenance 
activities that were intended to substantively comply with the ROD-specified cleanup 
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levels and ARARs. Reference to the 100% Design Report (ARCADIS 2011) is 
provided for additional details of how the design targets the applicable cleanup levels 

and ARARs. 

As stated in the 100% Design Report (ARCADIS 2011) and summarized in Section 2 

of this SDCMP, remedial activities for Sinking Pond target achievement of the long-
term cleanup level (i.e., 42 milligrams per kilogram [mg/kg] arsenic or less in the 
applicable portions of the pond as determined using USEPA’s Pro-UCL statistical 

software). The 100% Design Report recognized that alternative outcomes (e.g., 
additional removal, capping or achievement of the short-term cleanup goal in lieu of 
the targeted long-term goal) may be required if the long-term cleanup level cannot be 

achieved following initial sediment removal activities. However, based on the results 
of the construction activities implemented to date, the long-term goal will be achieved 
such that additional or alternative measures are not anticipated. Accordingly, this 

SDCMP does not include monitoring for provisional components that are no longer 
expected to be necessary, such as sand cover in portions of Sinking Pond or 
monitoring to demonstrate a reducing trend in arsenic concentrations toward 42 

mg/kg (since that objective will have already been achieved).  

1.2 Document Organization 

Following this introduction, the remainder of this SDCMP is organized as follows: 

	 Section 2 summarizes the scope of the remedial design, including the response 
action objectives, sediment cleanup levels and selected remedial scope for both 
the North Lagoon Wetland and Sinking Pond. 

	 Section 3 outlines the monitoring and maintenance procedures, including 
vegetation monitoring and sediment quality sampling to be performed at the 

North Lagoon Wetland and Sinking Pond. 

	 Section 4 identifies anticipated reporting requirements and schedule-related 

considerations. 

	 Section 5 lists the references cited within this SDCMP. 

Various figures are also included at the end of this SDCMP; references to these 
items are cited within the text where appropriate. 
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2. 	 Summary of Remedial Action 

This section summarizes the ROD-specified response action objectives (RAOs) and 
sediment cleanup levels, and provides an overview of the selected remedial 
approach for the Sinking Pond and North Lagoon Wetland areas. Reiteration of the 

RAOs and cleanup levels is pertinent to understanding the basis for the remedial 
components and for determining the type of maintenance and monitoring activities 
that may be necessary pending completion of the remedy implementation.  

This draft SDCMP was prepared concurrent with completing the remedial 
construction activities. While the SOW called for submittal of the document prior to 

completion of the construction activities, W.R. Grace requested – and USEPA 
concurred – that the document could more appropriately be developed to focus on 
the scope of completed remedial activities if the submittal was delayed until the final 

scope of the completed remedy was defined. In addition to summarizing the scope of 
the remedial design, this section also discusses the status of remedial activities at 
the time of this draft submittal. 

2.1 Response Action Objectives 

The RAOs for sediment for the protection of human health and the environment, as set 
forth in the ROD (USEPA 2005; page 47), are as follows: 

	 Control discharge of treated effluent groundwater to prevent unacceptable impacts 
to sediment and surface water in Sinking Pond. 

	 Protect future residents from exposure to sediment in Sinking Pond and North 
Lagoon Wetland that poses an excess cancer risk above 10-4 to 10-6 or a hazard 
index of 1. 

	 Prevent exposure to contaminants in sediment that presents an unacceptable risk 
to the environment. 

These RAOs were developed to mitigate, restore and/or prevent existing and future 
potential threats to human health and the environment and are based on the current 

and reasonably anticipated future land use. 

Acton SDCMP_2321112248_111111.doc	 3 
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2.2 Sediment Cleanup Levels 

Unacceptable risks to potential future recreational receptors (i.e., waders) were 
identified and attributed to arsenic in sediment in Sinking Pond and North Lagoon 
Wetland. Sediment cleanup levels were established to protect potential human 

receptors. Unacceptable risks to the environment were also identified and attributed to 
arsenic in portions of Sinking Pond and arsenic and manganese in North Lagoon 
Wetland. Sediment cleanup levels that are protective of human health and the 

environment are presented below for Sinking Pond and North Lagoon Wetland, as set 
forth in the Section IV of the RD/RA SOW (USEPA 2006). 

Sediment Cleanup Levels for the Protection of Human Health for Sinking 
Pond & North Lagoon Wetlands (1) 

Location Chemical Name 
Sediment Cleanup Level 

(mg/kg) 

Sinking Pond Arsenic 42 

North Lagoon Wetland Arsenic 28 

(1)Applies only to sediment that is accessible to humans. 
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Sediment Cleanup Levels for the Protection of Ecological Receptors for Sinking 
Pond & North Lagoon Wetlands 

Location 
Chemical 

Name 
Area 

Sediment 
Cleanup Level 

(mg/kg) 

Sinking 
Pond 

Arsenic Sediment with elevated arsenic, copper, 
iron, and manganese concentrations in the 
Inlet and within the pond where the ground 
slope is relatively shallow (defined as areas 
SPBK-1 through SPBK-4 on ROD Figure 
13) and that is consistently covered by less 
than twelve-feet of water. 1, 2 

42a 

Sinking 
Pond 

Arsenic Sediment with elevated arsenic, copper, 
iron, and manganese concentrations within 
the pond but outside the areas specified 
above that is consistently covered by less 
than twelve feet of water. 1,3 

42a 

North 
Lagoon 
Wetland 

Arsenic Sediment 0-12 inches in depth with 
elevated arsenic concentrations. 

28 

North 
Lagoon 
Wetland 

Manganese Sediment 0-12 inches in depth with 
elevated manganese concentrations. 

2,030 

(1) Sediment located between an elevation of 144.5 feet NGVD (maximum surface water elevation 
observed in the pond) and 128 feet NGVD (twelve feet below the minimum surface water elevation) 
will be evaluated. 

(2) Short-term goal is to remediate areas with arsenic greater than 730 mg/kg or where the four 
chemicals of concern (arsenic, copper, iron, and manganese) exceed their Probable Effects 
Concentration (PEC) or Severe Effects Level (SEL) within the areas defined. Arsenic PEC=33 mg/kg, 
copper PEC=149 mg/kg, iron SEL=43,766 mg/kg, and manganese SEL=1,100 mg/kg. 

(3) Short-term goal is to identify areas with arsenic greater than 730 mg/kg and the following three 
metals: copper, iron, and manganese exceed their PEC or SEL and then to evaluate the need to 
remediate such areas based on risks, feasibility and implementability. Copper PEC=149 mg/kg, iron 
SEL= 43,766 mg/kg and manganese SEL=1,100 mg/kg. 

(a) Compliance will be met by long term monitoring to demonstrate a trend in sediment arsenic 
concentrations toward the maximum background concentration of 42 mg/kg within the top two inches 
of sediment. 

As indicated in the preceding table, the long-term cleanup level for Sinking Pond is 
based on achieving an arsenic concentration of 42 mg/kg in the portion of the pond that 

lies between an elevation of 144.5 feet NGVD 29 (maximum surface-water elevation 
observed in Sinking Pond) and 128 feet NGVD 29 (12 feet below the minimum surface-
water elevation, which is the approximate thermocline elevation). However, ecologically 
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based short-term goals are also provided and vary based on the ecological significance 
of each area as a partial function of the slope of the sediment surface. Considering the 

varying cleanup levels, Sinking Pond was divided into removal areas based on 
ecological significance and human accessibility. The areas of Sinking Pond within 
which the various cleanup levels apply are shown on Figure 2 and include the 

following: 

	 Inlet and SPBK Areas (five). Select portions of Sinking Pond with flat or shallow 

slopes that are consistently covered by less than 12 feet of water are likely to be 
the most biologically active areas; these include the Inlet and areas SPBK-1 
through SPBK-4. 

	 ECO Areas (three). These areas include portions of Sinking Pond above the 

thermocline, excluding the Inlet and SPBK areas.  

	 Human Accessible Areas. These areas include the Inlet and portions of the 
SPBK and ECO areas that are covered by no more than 2 feet of water (at the 
low water level) and represent areas where people may potentially access the 

pond for recreational purposes. It also includes adjacent areas that recreators 
may wade to, once in the pond. 

2.3 	 Overview of Selected Remedy 

The sediment remedial design was developed over the course of several SOW-
related design deliverables, including a concept design, draft final (95%) design and 
final (100%) design submittals. The 100% Design Report (ARCADIS 2011), 

incorporating comments and approval conditions specified by the USEPA based on 
review of prior submittals, was issued in March 2011 in conjunction with the 
contractor procurement process. The remedial approaches for both the Sinking Pond 

and North Lagoon Wetland areas, as presented in the 100% Design Report 
(ARCADIS 2011), are summarized below. 

To the extent possible, the SPBK, ECO and Human Accessible Areas shown on Figure 
2 are consistent with those developed in consultation with the USEPA following the 
pre-design topographic survey and presented on Figure 4 of the Sediment Concept 

Design Report (ARCADIS 2009). The topography and bathymetry shown within and 
immediately surrounding the pond on Figure 2 reflect the more detailed survey 
performed by the remediation contractor prior to sediment removal. The differences in 

pre-design versus pre-removal topography/bathymetry were not considered significant 
enough to warrant modification of the human accessible areas or the boundaries 
between SPBK and ECO areas. Therefore, these areas are consistent with those 
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previously presented on Figure 4 of the Sediment Concept Design Report, except that 
they have trimmed or extended, where needed, to match the pre-removal 

configurations of the high water mark and thermocline (elevations 144.5 and 128 feet 
NGVD, respectively). 

2.3.1 North Lagoon Wetland 

The selected remedial approach for the North Lagoon Wetland area included removal 

“in the dry” of 1 foot of soil within the limits identified in the 100% Design Report 
(ARCADIS 2011) based on statistical evaluation of the existing characterization data. 
This included removal in the sedge marsh, channel and wooded swamp portions of the 

North Lagoon Wetland (Figure 3), with a total target volume of approximately 1,750 in-
situ cubic yards (cy). Excavated material was subject to off-site disposal at an 
appropriately licensed commercial facility. Following removal to the target limits, the 

approach called for backfill of 1 foot of clean soil to re-establish initial grade (to the 
extent possible), with seeding and restoration to facilitate re-establishment of the 
wetland characteristics. 

The statistical evaluation used to define the extent of removal during the design 
process assumed that the soil backfill to be re-placed into North Lagoon Wetland 

excavation areas contained concentrations of arsenic and manganese at or below 20 
and 300 mg/kg, respectively. As demonstrated by the analytical data for backfill soils 
that have been submitted to the USEPA during the course of the work (and will be 

included with the Sediment Construction Summary Report), the average 
concentrations in fill materials are below these assumed values. Accordingly, the 
statistical evaluations presented in the design represent conservative estimates, as the 

post-construction area-wide concentrations are lower than were predicted using the 
assumed values from the design. 

2.3.2 Sinking Pond 

The selected remedial approach for Sinking Pond included removal of soil/sediment 

within the inlet portion of the pond, and within the limits of the pond extending from the 
high water mark (elevation 144.5 feet) to the thermocline (as defined by elevation 128 
feet) (Figure 2). These limits were developed based on statistical evaluation of the 

Sinking Pond characterization data. With a target removal depth of 1 foot in the 
majority of the removal area and 2 feet in one discrete area (with a total target volume 
of 4,890 in-situ cy), the design objective was to target a post-removal condition that 

meets the long-term cleanup goal for the pond (42 mg/kg arsenic) rather than meeting 
the SOW-stated short-term goals for the non-human-accessible portions of the pond 

Acton SDCMP_2321112248_111111.doc 7 



  

  

 

 
 

 
  

  

  

 

  

  

  

 

 

 
 

  

  
 

 

  

 
 

 

  
  

 

 

DRAFT Sediment 

Demonstration of 

Compliance and 

Maintenance Plan 

W.R. Grace Superfund Site 
Acton-Concord, Massachusetts 

and then implementing a monitoring program to demonstrate a trend toward 42 mg/kg 
arsenic. As described in the 100% Design Report, achievement of the target 

concentration of 42 mg/kg arsenic in the applicable portion of the pond is based on a 
statistical evaluation using USEPA’s ProUCL software, and does not require that each 
point be below this target value. Rather, the 95% upper confidence limit for the mean – 

as determined using the ProUCL software – must be below the target concentration 
when considering: 

1. 	 Only the human accessible portion of the pond, and 

2. 	 The entire portion of the pond between the thermocline (elevation 128’) and the 

high water mark (elevation 144.5’). 

Recognizing the inherent limitations and complexities of sediment dredging, the design 

also included contingency measures in the event that removal to the target limits did 
not achieve the long-term cleanup goal. Such measures included additional dredging 
where feasible, placement of a sand cover, and/or other appropriate measures to be 

determined in consultation with USEPA based on the site conditions and post-removal 
confirmation sample data following removal to the initial limits. The design also called 
for restoration of the inlet area, the banks between the current water level and the 

historical high water level, plus other areas adjacent to the pond affected by the 
remedy implementation. 

2.4	 Remedial Status 

Sediment remedial activities were initiated in June 2011 and are currently underway. 

The status of remedial activities in each area as of the end of October 2011 is 
summarized below: 

	 North Lagoon Wetland. The remedial action at the North Lagoon Wetland has 
been substantially completed, including backfilling and restoration measures (e.g., 
seeding, planting, removal of access roads). Existing erosion and sedimentation 

controls will remain in place until vegetative growth becomes established during 
the 2012 growing season. 

	 Sinking Pond. The removal action at Sinking Pond has been completed to the 
target limits within the pond. Based on the results of post-removal confirmation 
sampling, W.R. Grace directed the contractor to perform additional removal in a 

portion of Sinking Pond where confirmation samples collected following the initial 
removal indicated arsenic concentrations above the long-term target cleanup goal 
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(on an individual rather than statistical basis). The additional sediment removal has 

also been completed, and confirmation sampling throughout the pond indicate that
 

the target removal objective (discussed above) has been met by the removal 

activities. Accordingly, additional contingent measures (i.e., additional dredging or 

sand cover) are not anticipated. Restoration activities have been initiated and are
 

nearly complete around the perimeter of the pond and Inlet. 


As discussed above, the monitoring and maintenance activities described in Section 4 

reflect those that are potentially foreseeable based on the completed scope of remedial 
activities in both the North Lagoon Wetland and Sinking Pond. 
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3. 	 Monitoring and Maintenance Procedures 

This section summarizes the anticipated monitoring and maintenance activities to be 
performed to ensure the continued effectiveness of the completed remedial activities. 
This includes the following activities:  

	 Post-implementation monitoring of restored areas to confirm adequate survival and 
coverage of vegetative species. 

	 Sampling and analysis that may be required to support remedy effectiveness 
evaluation in support of the USEPA’s 5-year review (North Lagoon Wetland and 

Sinking Pond). 

3.1 Vegetation Monitoring 

As discussed in the 100% Design Report (ARCADIS 2011), post-construction 
monitoring will be performed to assess the survival of vegetative species in restored 

areas to evaluate the effectiveness of the remedy. Based on the current and 
anticipated final restored conditions, modifications to the monitoring program described 
in the 100% Design Report (ARCADIS 2011) are not anticipated. Accordingly, the post-

construction vegetation monitoring plans for restored wetland and upland areas are 
reiterated below. 

3.1.1 Restored Wetland Areas 

Monitoring of the restored wetland areas associated with North Lagoon Wetland 

(Figure 4) and Sinking Pond (Figure 5) will be conducted semiannually (spring and 
summer) beginning in the first full growing season after completing restoration 
activities. Monitoring will continue for five years, or until the performance standards 

listed below are achieved. Monitoring will include field inspections to evaluate the 
health and progress of seeded and planted vegetation and to respond to maintenance 
needs. In addition, monitoring for signs of erosion or bank failure will be performed 

concurrently with the vegetation inspections. The following performance standards 
have been established for restored vegetation in the wetland resources: 

	 Replace dead trees or shrubs to maintain 85 percent of the planted stem density of 
the woody plants. 

	 Reseed or replant to maintain a minimum of 80 percent cover by noninvasive 
hydrophytes in emergent wetlands. 
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 Reseed or replant to maintain a minimum of 60 percent cover by noninvasive 
hydrophytes of which at least 15 percent are woody species in scrub-shrub and 

forested cover types. Invasive species of hydrophytes are: Common Reed 
(Phragmites australis), Purple Loosestrife (Lythrum salicaria), Reed Canary Grass 
(Phalaris arundinacea) and Buckthorn (Rhamnus frangula). 

 Implement bank stabilization measures to prevent erosion. 

The density of woody plants in the restored wetland habitats will be evaluated during 

the spring monitoring event. All surviving woody plantings and naturally recruited 
native woody species will be tallied during a reconnaissance of each restoration 
area. The number of woody plants observed will be compared to the original number 

of woody plants planted to determine if the 85 percent stem density performance 
standard is met. If the performance standard is not being met, supplemental planting 
may be initiated using adaptive management techniques where species and/or sizes 

of plants that are better adapted to site conditions are selected for replacement 
plantings. 

The percent cover by herbaceous species in restored wetland habitats will be 

evaluated during the summer monitoring event using standard 1-square-meter 
sampling quadrats. Representative quadrats at a density of 10 per acre are shown 
on Figures 4 and 5. Note that the specific locations are subject to change based on 

site conditions at the time the first event is performed (e.g., based on actual versus 
planned areas of disturbance, etc.). Once a quadrat is established, efforts will be 
made to utilize that specific location during subsequent events. 

Data collected from each quadrat will consist of identifying all species present in the 
quadrat, visually estimating the percent cover by all species in the quadrat and 
determining the percent cover of each species in the quadrat. The observed percent 

ground cover of all quadrats in a restored habitat will be combined to calculate the 
average percent cover of the restored habitat. If the observed percent cover is less 
than the minimum 80 percent cover performance standard, supplemental seeding 

may be implemented to attain a minimum 80 percent cover by the end of the 5-year 
monitoring period.  

All restored banks will be inspected for excessive erosion. Any areas that require 

maintenance or repair will be identified and a repaired prior to the next monitoring 
event. 
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As described in Section 4, an annual monitoring report will be prepared at the end of 
each monitoring year to present the vegetation monitoring results. If all performance 

standards for restored wetland areas are met by the end of the fifth monitoring year, 
all monitoring and maintenance requirements will have been met and no further 
monitoring or maintenance will be performed. If a performance standard is not met by 

the end of the fifth monitoring year, maintenance and monitoring will continue until 
the performance standard is met. 

3.1.2 Restored Upland Areas 

The restored upland areas associated with North Lagoon Wetland (Figure 4) and 
Sinking Pond (Figure 5) will be monitored once following the first full growing season 

after completing restoration activities. The monitoring will evaluate the growth of 
seeded and planted vegetation and respond to maintenance needs. Corrective actions 
will be implemented based upon the following performance standards: 

	 Replace dead trees or shrubs to maintain 85 percent of the planted stem density of 
the woody plants. 

	 Reseed or replant to maintain a minimum of 80 percent herbaceous cover in 
seeded or planted upland areas. 

The density of woody plants in the restored upland habitats will be evaluated during 
the spring monitoring inspection. All surviving woody plantings and naturally recruited 

native woody species will be tallied during a reconnaissance of each restoration 
area. The number of woody plants observed will be compared to the original number 
of woody plants planted to determine if the 85 percent stem density performance 

standard is met. If the performance standard is not being met, supplemental planting 
may be initiated using adaptive management techniques where species and/or sizes 
of plants that are better adapted to site conditions are selected for replacement 

plantings. 

The percent cover by herbaceous species in restored upland habitats will be evaluated 
during the summer monitoring event using standard 1-square-meter sampling 

quadrats. Representative quadrats at a density of 10 per acre are shown on Figures 4 
and 5. Note that the specific locations are subject to change based on site conditions at 
the time the first event is performed (e.g., based on actual versus planned areas of 

disturbance, upland access roads being left in place rather than restored, etc.). Once a 
quadrat is established, efforts will be made to utilize that specific location during 
subsequent events. 
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Data collected from each quadrat will consist of identifying all species present in the 
quadrat, visually estimating the percent cover by all species in the quadrat and 

determining the percent cover of each species in the quadrat. The observed percent 
ground cover of all quadrats in a restored habitat will be combined to calculate the 
average percent cover of the restored habitat. If the observed percent cover is less 

than the minimum 80 percent cover performance standard, supplemental seeding may 
be implemented to attain a minimum 80 percent cover. 

As described in Section 4, an annual monitoring report will be prepared at the end of 
each monitoring year to present the vegetation monitoring results. If all performance 
standards for restored upland areas are met by the end of the first monitoring year, all 

monitoring and maintenance requirements will have been met and no further 
monitoring or maintenance will be performed. If a performance standard is not met by 
the end of the first monitoring year, maintenance and monitoring will continue until the 

performance standard is met. 

3.2 Sediment Monitoring 

The USEPA has indicated that soil/sediment sampling will be required in both the North 
Lagoon Wetland and Sinking Pond in support of the USEPA’s 5-year review of the site 

(per Part III Section F of the RD/RA SOW [USEPA 2006]). The need for monitoring in 
support of subsequent 5-year reviews will be assessed based on the results of the 
initial event. 

As cited in the Sediment Concept Design Report (ARCADIS 2009) and summarized in 
Section 4.2.2.5 of the 100% Design Report (ARCADIS 2011), sediment quality 

monitoring (beyond that associated with the initial 5-year review in 2014) is not 
anticipated for the North Lagoon Wetland. 

The results of the post-dredging confirmatory sampling program (which have been 
submitted to the USEPA over the course of the work), indicate that 75 of 76 
confirmatory sampling locations were below the long-term cleanup goal of 42 mg/kg 

arsenic, and the statistical results indicate that the upper confidence level of the mean 
meets the target cleanup level for both the human accessible areas and for the entire 
area of the pond between the thermocline and the high water mark. Accordingly, the 

ROD-specified long-term cleanup level has been achieved, and a monitoring program 
to demonstrate a trend toward 42 mg/kg arsenic is not needed. Note also that, 
although not needed to achieve compliance with the target cleanup level, W.R. Grace 

did attempt to reduce the one location exhibiting a concentration above 42 mg/kg 
arsenic, as this location was in the area that was subject to further removal after the 
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initially targeted removal limits had been achieved. The results of the statistical 
evaluations will be further presented in the Sediment Construction Summary Report. 

The remainder of this section identifies the proposed scope of sediment monitoring 
programs for the North Lagoon Wetland and Sinking Pond. Note also that sampling, 

analytical and quality assurance/quality control measures (e.g., field duplicate samples) 
implemented in conjunction with the sediment monitoring program would be performed 
consistent with established procedures, as described in the Quality Assurance Project 

Plan portion of the Project Operations Plan (GeoTrans, Inc. 2000) (as amended). 

3.2.1 North Lagoon Wetland 

Proposed North Lagoon Wetland soil sampling in support of the first 5-year review 
includes collection of samples at the 15 locations depicted on Figure 3. These locations 

provide for spatial coverage of the removal area, including samples within the restored 
sedge marsh, channel and wooded swamp portions of the North Lagoon Wetland. At 
each location, samples will be collected from the uppermost 12 inches of soil using 

Lexan® tubing, a hand auger or another similar method (depending on field and soil/ 
sediment conditions). The sample collected from the 0- to 12-inch interval will be 
analyzed for arsenic and manganese, according to USEPA SW846 Method 6010B. 

The resulting analytical data will be compared to SOW-specified (USEPA 2006) 
cleanup levels and the range of concentrations detected in the backfill soil materials 
as a basis for the USEPA’s evaluation of the continued effectiveness of the remedy. 

3.2.2 Sinking Pond 

The proposed scope of post-remediation monitoring in Sinking Pond in support of a 5­
year review is described below. 

Sampling is proposed at the 15 locations depicted on Figure 2. These locations 

correspond to certain of the 76 locations used to for post-excavation confirmatory 
sampling activities during the remedial action. The selected locations provide spatial 
coverage throughout the pond, and focus on those locations where additional 

removal was performed based on the results of confirmation sampling following 
removal to the initial design limits. Data from the post-removal confirmatory sampling 
will serve as the baseline against which subsequent 5-year review support sampling 

will be compared. 

At each location, the sediment samples will be collected from the 0- to 12-inch 
interval using Lexan® tubing, a hand auger or another similar method (depending on 

field and soil/sediment conditions). Sediment cores will be photographed and 
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described using the Unified Soil Classification System. Penetration depth and 
sediment recovery, as well as the time and location of each core, will be noted in the 

field log books. Sample locations will be surveyed prior to or during collection (using 
either a global positioning system or conventional techniques, as field conditions 
dictate) to confirm they are reasonably close to the target locations (to the extent 

possible). 

Each sample collected will be analyzed for arsenic using USEPA SW846 Method 
6010B. Consistent with the design approach and the evaluation of post-removal 

confirmatory samples, the data will be evaluated using ProUCL to determine the 95% 
upper confidence level of the mean, and that value will be compared to the cleanup 
goal to assess continued effectiveness of the remedy. Also, consistent with the 100% 

Design Report (ARCADIS 2011), the dataset representative of only those locations 
within the Human Accessible Areas of the pond (Figure 2) will be evaluated to ensure 
that this sub-area of the pond meets its associated cleanup level (42 mg/kg arsenic).  
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4. Reporting and Schedule 

4.1 Reporting  

W.R. Grace will prepare the following reports after completion of the monitoring 

programs: 

 An annual monitoring report for the wetland and upland areas will be prepared at 

the end of each monitoring year to present the monitoring results. The annual 
monitoring report will include vegetation data summaries and comparisons to 
performance standards for each type of area. Any maintenance activities 

performed during the year will be reported and photographs will be included to 
document the progress of the vegetation in restored areas. The annual 
monitoring report will address required monitoring activities for a given year. 

Once the minimum monitoring duration is complete for a given area (i.e., five 
years for wetland and one year for upland areas) and the performance standards 
have been met in that area, vegetative monitoring will be discontinued and 

subsequent annual monitoring reports will address only those areas where 
monitoring activities continue.  

 A summary report will be prepared for each soil/sediment quality monitoring 

event performed for the North Lagoon Wetland and/or Sinking Pond. This report 
will present the scope and purpose of the event, summarize the resulting data, 
evaluate the 95% UCL of the mean for the respective datasets, compare to 

RD/RA SOW-specified (USEPA 2006) cleanup levels and include a statistical 
comparison of the data to the established baseline. Based on these evaluations, 
the summary report will include W.R. Grace’s recommendations of the need for 

additional or modified monitoring or remedial actions, as appropriate. 

4.2 Corrective Action Approval and Implementation 

Whenever corrective action (including repair of erosional areas and supplemental 
planting) is required based on the results of monitoring activities, W.R. Grace will 
submit a corrective action plan and an implementation schedule to the USEPA for 

approval, with opportunity for review and comment by the Massachusetts Department 
of Environmental Protection (MassDEP). Such plans will be submitted within 30 days of 
the applicable monitoring or inspection. Within 30 days of implementing any corrective 

action, W.R. Grace will submit to the USEPA (with opportunity for review and comment 
by the MassDEP) for approval a report describing the corrective action and any 
required follow-up measures, inspections or monitoring.  
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4.3 Schedule 

Based on the current status of the project, W.R. Grace anticipates that the monitoring 
activities described above will be initiated during the 2012 growing season, with the 
spring monitoring targeting a May time period. Plans for corrective measures will be 

submitted within 30 days of an identified maintenance need. Annual reports 
summarizing upland and wetland monitoring, will be submitted within 90 days of 
completing the final field inspection for that year.  

The next scheduled 5-year review is expected in September 2014. W.R. Grace will 
target field sampling in support of that 5-year review to occur in mid-April to mid-May 

2014. The report of that sampling event will be submitted to the USEPA by July 31, 
2014.  
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