
 
 

  

 

 

 
 

 
 

 
  

 
 

 

 
 

 

 

  

  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

 
 
 
 

 
 

Mr. Derrick Golden Ms. Jennifer McWeeney 
Remedial Project Manager Project Manager 
United States Environmental Massachusetts Department of 
Protection Agency Environmental Protection 
New England – Region 1 One Winter Street 
5 Post Office Square, Suite 100 Boston, Massachusetts  02108 
Boston, Massachusetts  02109-3912 

Subject: 

Final Sediment Construction Summary and Final Sediment Remedial  
Action Report (“Completion Report”) 
W.R. Grace Superfund Site, Acton, Massachusetts 

Dear Mr. Golden and Ms. McWeeney: 

On behalf of Remedium Group, Inc., a subsidiary of W. R. Grace & Co., enclosed 
please find a Final Sediment Construction Summary and Final Sediment Remedial 
Action Report (“Completion Report”) for the referenced site. This report addresses 
two specific sediment-related post-construction submittal requirements under the 
Remedial Design/Remedial Action Statement of Work (RD/RA SOW): 

 Sediment Construction Summary Report (SOW Section VII.B.6) 

 Final Sediment Remedial Action Report (SOW Section VII.B.9) 

The enclosed document addresses USEPA comments regarding the March 2012 
Draft Sediment Remedial Action Report, which were provided in a letter to de 
maximis, inc. dated May 17, 2012. A summary of the USEPA comments, including 
an indication of how each was addressed in the enclosed final document, is attached 
to this letter. 

As required by Section IX of the SOW, three copies are being provided to the 
USEPA and one copy (electronic only) to the Massachusetts Department of 
Environmental Protection. An electronic version (Word file) of the text has been 
separately submitted to the USEPA. 

ARCADIS U.S., Inc. 

160 Chapel Road 

Suite 201 

Manchester 

Connecticut 06042-1625 

Tel 860.645.1084 

Fax 860.645.1090 

www.arcadis-us.com 

INDUSTRIAL 

Date: 

June 12, 2012 

Contact: 

Jeffrey S. Holden 

Phone: 

860.533.9906 

Email: 

jeffrey.holden 
@arcadis-us.com 

Our ref: 

B0078800.0000 
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Mr. Derrick Golden 
Ms. Jennifer McWeeney 
June 12, 2012 

Please feel free to contact me at 860.533.9906 or Mr. Thor Helgason of de maximis, 
inc. (781.642.8775) with any questions regarding this submittal.  

Sincerely, 

ARCADIS U.S., Inc. 

Jeffrey S. Holden, P.E., LSP 
Principal Engineer 

Copies: 

Thor Helgason, P.E., de maximis, inc. 

Robert Medler, Remedium*
 
Lydia Duff, W.R. Grace* 

Barbara Weir, AECOM 

Mark Gravelding, P.E., ARCADIS
 
Lynne Gardner, Remedium* 


(* electronic copy only) 
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RESPONSES TO USEPA COMMENTS ON THE DRAFT SEDIMENT
 
CONSTRUCTION SUMMARY AND FINAL SEDIMENT REMEDIAL ACTION
 

REPORT
 

SPECIFIC COMMENTS 

Comment #1 ‐ Section 2 Background Information. This section should include 
a statement concerning the fact the institutional controls/deed restrictions 
were not implemented because they were not needed for Sinking Pond or the 
North Lagoon Wetlands. No wastes were left in place (or capped) that would 
[preclude] unrestricted use due to the fact that the short and long term clean 
up goals were achieved. The sediment clean up goals is protective of both 
human health and the environment. 

Response: Text was added to Section 2.3 to clarify that no sediment‐specific 
institutional controls or deed restrictions were implemented because no 
wastes were left in place that would preclude foreseeable future use and 
short‐ and long‐term clean up goals were achieved in these areas. 

Comment #2 ‐ Section 2.3 Summary of Remedial Design. Section 2.3 States 
that “components of the Remedial Design for the North lagoon and Sinking 
Pond were presented in the 100% Design Report (ARCADIS 2011)”. The Final 
version of the 100% Design Report received by EPA is dated September 2010. 
Revised Technical Specifications and Construction Drawings were provided at 
the Pre‐construction meeting held June 23rd 2011; however a revised 100% 
Design Report was not provided to EPA in March of 2012 but to the bidders. 
De maximis incorporated the comments (of the September 2011, EPA 100% 
Design Conditional Approval Letter) into the final bid documents. 

Response: The chronology leading up to the March 2011 final version of the 
100% Design Report is described in Section 1.1 of the Completion Report. No 
change was made to Section 2.3 as a result of this comment. 

Comment #3 ‐ Section 2.4 Chronology of Events. This tabular chronology 
table should also include the following applicable milestones: 

 Mobilization and construction of the remedy
 

 Demobilization
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Response: The table in Section 2.4 was modified to include the additional 
milestones. 

Comment #4 ‐ Section 2.4 Chronology of Events. The table should indicate 
that all of the events are related to Operable Unit 3. 

Response: Section 2.4 was modified to address this comment. 

Comment #5 ‐ Section 3.1.1 Submittals. Components of the Contractor’s 
Operation Plan were submitted following mobilization; however the text 
indicates that the Plan was submitted prior to mobilization. Please revise the 
text in the final RA. 

Response: Section 3.1.1 was revised to indicate that certain components of 
the Contractor’s Operations Plan were required prior to mobilization, while 
others were accepted after mobilization but prior to commencing the 
activities addressed by the specific component of the Plan. 

Comment #6 ‐ Section 3.1.4 Water Management and Treatment. Based on 
discussions and observations made during field oversight visits it was 
documented by AECOM field personnel that the pretreatment system initially 
consisted of a different configuration and was later changed to the 
configuration presented (50 micron and 25 micron bag filter in series) in this 
Section. Please revise the text in the final RA. 

Response: The Section 3.1.4 was modified to address this comment. 

Comment #7 ‐ Section 3.1.6 Sinking Pond Excavation and Dredging. It 
should be indicated how removal beneath temporary discharge pipes within 
the inlet area was achieved, as these were in‐place prior to remediation 
within this area. 

Response: Section 3.1.6 was modified to address this comment. 

Comment #8 ‐ Section 3.1.6 Sinking Pond Excavation and Dredging. It is 
stated that “Confirmatory Sampling was performed at pre‐determined 
locations within Sinking Pond at least three days after dredging was 
completed in a given area.” There was at least one instance where this was 
not the case, such that sampling was completed sooner than three days 
following dredging activities. Please revise the text in the final RA. 
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Response: Section 3.1.6 was modified to address this comment. 

Comment #9 ‐ Section 3.1.12 Sinking Pond Excavation and Dredging. The 
report states that “consistent with the Contractor’s survey control plan 
submittal, pre‐construction and post‐excavation bathymetric surveys 
conducted in Sinking Pond consisted of the use of pole shot methods taken at 
approximate 10 foot spacing.” This is consistent with the method employed 
for baseline and final surveys; however it differs from the initially proposed 
method outlined in the 100% Design Report – Technical Specification Section 
01 32 23 Survey Control Part 1.01 B. The rationale for modifying the initial 
approach should be presented in this report. Please revise the text in the final 
RA. 

Response: Additional information was included in Section 3.1.12 to indicate 
that the survey approach used in Sinking Pond differed from the approach 
specified in the 100% Design Report because the Contractor proposed and 
justified an alternative approach in their Survey Work Plan, and this alternate 
approach was conditionally accepted by the Engineer. 

Comment #10 ‐ As Built Drawing 4 Temporary Facilities Details. Dimensions 
of the Decontamination area were modified during construction and this 
should be documented on Drawing 4, Detail 3 mark‐ups. 

Response: The Decontamination Area was constructed per the dimensions 
specified in Design Drawing 4, Detail 3. At one point during the construction 
of this area the liner was compromised prompting the Contractor to issue a 
Request for Information (RFI). However, the RFI was subsequently withdrawn 
as the liner was repaired and the area built to design dimensions. No change 
was made as a result of this comment. 

Comment #11 ‐ General Item. Exhibit 2‐5 entitled “Recommended Remedial 
Action Report Contents” of the EPA guidance document Close Out Procedures 
for National Priorities List Sites (EPA, May 2011) indicates that the Remedial 
Action Report should include “contact information (names addresses, phone 
numbers and contract/reference data) for all major design and remediation 
contractors, EPA oversight contractors, and respective RPM and project 
managers for EPA, the state and PRPs as applicable.” This information has 
not been included. Please revise the text in the final RA. 

Response: The contact information requested in this comment is provided 
under separate cover. 
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ENGINEERING CERTIFICATION 

I, Mark Gravelding, am currently a registered professional engineer licensed by 
Massachusetts, I had primary direct responsibility for implementation of the sediment 
remedial program activities for W.R. Grace Superfund Site Operable Unit 3, and I certify to 
the best of my knowledge and ability that the Final Sediment Remedial Design Report 
(ARCADIS, 2011) was implemented and that construction activities were completed in 
substantial conformance with the U.S. Environmental Protection Agency (USEPA)-
approved Final Sediment Remedial Design Report (ARCADIS, 2011) and the field 
modifications set forth within this report. 

I certify to the best of my knowledge and ability that the data submitted to the 
USEPA with this DRAFT Sediment Construction Summary and Final Remedial Action 
Report demonstrates that the remediation requirements set forth in the Final Sediment 
Remedial Design Report (ARCADIS, 2011) have been or will be achieved. 

I certify to the best of my knowledge and ability that all information and statements 
in this certification form are true.  

I, Mark Gravelding, of ARCADIS of New York, 6723 Towpath Road, Syracuse, NY 
13214-0066, am certifying as the Engineer-of-Record and I have been authorized and 
designated by W.R. Grace to sign this certification for the site. 

42983 6/12/2012 

MA Professional Engineer #   Date Signature 
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DRAFT
 Construction Summary 

and Final Remedial 

Action Report 

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

1. Introduction 

1.1 Purpose and Scope 

The W.R. Grace Superfund Site (the site) is located in Acton and Concord Massachusetts. 
The Record of Decision (ROD) for Operable Unit 3 (OU-3) at the site was issued by the 
United States Environmental Protection Agency (USEPA) in September 2005. An associated 
Remedial Design/Remedial Action Statement of Work (RD/RA SOW) was issued by the 
USEPA in August 2006. Among other things, the ROD and SOW identify the remedial 
approach and implementation requirements for sediment remediation activities in two areas of 
the site: Sinking Pond and the North Lagoon Wetland. 

On behalf of W.R. Grace & Co. – Conn (W.R. Grace), sediment remedial design activities 
were implemented between 2007 and 2010. A Final (100%) Sediment Remedial Design 
Report (100% Design Report) was submitted in September 2010 and conditionally approved 
by the USEPA – following opportunity for review and comment by the Massachusetts 
Department of Environmental Protection (MassDEP) – in a letter dated September 30, 2010. 
USEPA’s approval conditions were subsequently incorporated into a revised 100% Design 
Report (dated March 2011) that was used in support of the Remediation Contractor selection 
process. The selected contractor mobilized to the site in June 2011 and implemented the 
sediment remedial construction activities between June and November 2011. A pre-final 
inspection of the completed sediment construction activities (per SOW Section VII.B.4) was 
conducted at the site on November 17, 2011, and was attended by representatives of 
USEPA, MassDEP, W.R. Grace, and their respective contractors. Based on the observed site 
conditions, the USEPA issued an Operational and Functional Determination on January 10, 
2012. Accordingly, sediment remedial activities were determined to be complete and the “pre-
final” inspection served as the final inspection (SOW Section VII.B.5). 

Having completed the sediment remedial action construction activities, this report addresses 
two specific post-construction submittal requirements under the SOW: 

 Sediment Construction Summary Report (SOW Section VII.B.6) 

 Final Sediment Remedial Action Report (SOW Section VII.B.9) 

The Sediment Construction Summary Report component documents the completion of the 
physical construction activities associated with the sediment remedial activities. The Final 
Sediment Remedial Action Report component documents that the sediment-related 
performance standards have been met. As further discussed below, the ROD and SOW 
provided for both short-term and long-term cleanup goals for sediments at the site. Because 
W.R. Grace’s 100% remedial design targeted – and its implementation achieved – the long-
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W.R. Grace – Superfund Site 
Acton-Concord, Massachusetts 

term cleanup goals, the SOW-specified sediment Performance Standards (Section 2.2.2) 
have been met. Accordingly, this report includes the requisite components of both documents. 
It has also been developed in consideration of applicable provisions of the following: 

	 Massachusetts Contingency Plan (MCP) Phase IV As-Built Construction Report (31 CMR 
40.0875) 

	 USEPA Guidance titled “Close Out Procedures for National Priorities List Sites” (USEPA 
2011) 

A draft version of this Completion Report was submitted to the USEPA in March 2012. 
USEPA comments on that draft version were provided to de maximis, inc. on May 17, 
2012. This final version incorporates revisions addressing USEPA comments on the prior 
draft. The “DRAFT” header is retained per the requirements of Section IX.B of the SOW 
pending final USEPA approval. 

1.2 Project Organization 

Implementation of the sediment remedial action at the site was a collaboration among various 
parties. The following table identifies the primary companies/agencies involved and their 
respective roles. 

Company / Agency Role 

USEPA Lead regulatory oversight 

AECOM USEPA oversight contractor 

MassDEP Regulatory oversight (State) 

Remedium Group, Inc. Responsible for overall project implementation on 
behalf of W.R. Grace 

de maximis, inc. (de maximis) Project Coordinator for W.R. Grace / Remedium 

ARCADIS Engineering Design and Remedial Action Quality 
Assurance 

D.A. Collins Environmental (DAC) Remediation Contractor 

Thew Associates Land Surveyors Survey Subcontractor to DAC 

WR Grace_Acton OU3_Completion Report_FINAL_0311212248_061212.docx 2 
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1.3  Document Format 

The remainder of this report is organized as follows: 

	 Section 2 – Background Information: summarizes pertinent background information 
regarding the site and the sediment remedial action. 

	 Section 3 – Summary of Remedial Action Implementation: describes the 
implementation of the remedial action components at the site. 

	 Section 4 – Final Inspection and Certification: summarizes the results of the pre-final 
remedial action inspection; summarizes the operation, maintenance and monitoring 
activities as described in the Sediment Demonstration of Compliance and Maintenance 
Plan (SDCMP). 

	 Section 5 – References. 

Various tables, figures, and drawings are also included at the end of this report, and 
references to these items are cited within the text where appropriate. In particular several 
attachments are provided that document various components of the remedial action: 

	 Attachment A – Submittal Register:  summarizes the various contractor submittals 
reviewed in conjunction with the remedial action. 

	 Attachment B – Pre-Construction Meeting Minutes: presents the meeting minutes from 
the pre-construction meeting conducted at the site on June 23, 2011. 

	 Attachment C – Construction Drawings: includes copies of the final Design Drawings 
annotated to indicate changes from the 100% Design Report. 

	 Attachment D – Post-Construction Survey Drawings and Survey Control Tables: 
presents the final post-construction survey drawings for North Lagoon Wetland and 
Sinking Pond stamped by a licensed surveyor. 

	 Attachment E – ClamVision Reports: includes figures generated by ClamVision (the 
Contractor’s global positioning system-based dredge control program) documenting 
excavation activities in Sinking Pond. 

	 Attachment F – Planting Restoration Summary: summarizes the plantings installed as 
part of the restoration activities in North Lagoon Wetland and Sinking Pond. 

	 Attachment G – Off-Site Waste Disposal Documentation: presents copies of the 
completed Bills of Lading for disposed materials from North Lagoon Wetland and 
Sinking Pond. 
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	 Attachment H – Paint Filter Test Log: summarizes the paint filter tests conducted for 
amended sediment samples prior to off-disposal. 

	 Attachment I – 95% ProUCL Calculations: presents the 95% ProUCL statistical 
evaluations performed on the confirmatory samples from Sinking Pond to document 
achievement of the performance standard. 

	 Attachment J – Laboratory Data: presents laboratory data reports for analyses of waste 
characterization samples, imported materials (i.e. topsoil used in restoration activities, 
sandy silt used for permanent check dam), and confirmatory samples from Sinking 
Pond. 

	 Attachment K – Turbidity Monitoring Log:  summarizes the turbidity measurements 
taken during construction activities at Sinking Pond. 

	 Attachment L – Requests for Information: includes copies of the Request for 
Information (RFI) submittals from the Contractor and their corresponding responses. 
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2. Background Information 

2.1 Site Location and Setting 

The W.R. Grace (Acton Plant) Superfund Site covers approximately 260 acres in Acton and 
Concord, Massachusetts, and is bordered by residential properties on the northwest, east and 
west, and industrial properties to the south and northeast. Natural borders include the Fort 
Pond Brook (northwest) and the Assabet River (southeast). The site includes building 
foundations, former lagoons, a capped industrial landfill and roadways associated with a 
former industrial complex. The undeveloped portions of the site include steep to moderate 
slopes with a combination of forested uplands and wetlands. Several surface-water bodies 
are located on and around the site, including Sinking Pond, North Lagoon Wetland, Turtle 
Pond, Muskrat Pond, the Assabet River and Fort Pond Brook. Figure 1 presents an overall 
view of the site location and surrounding features. 

The Remedial Action (RA) summarized herein is specific to two areas of the site: Sinking 
Pond and North Lagoon Wetland. Sinking Pond is a kettle pond located in the southwestern 
portion of the site that does not have an outlet, and receives discharges from the Landfill Area 
groundwater treatment system (GWTS) and stormwater runoff from surrounding areas. North 
Lagoon Wetland is a wetland area between the former North Lagoon and the perennial 
stream Fort Pond Brook (Wetlands Preservation Inc. 2007) (Figure 1). 

2.2 Summary of Requirements 

The ROD (USEPA 2005) sets forth the selected remedy for Operable Unit 3 (OU-3) at the 
site. The ROD and RD/RA SOW (USEPA 2006) define the response action(s) to be 
undertaken by W.R. Grace to address groundwater, sediment and surface-water impacts at 
the site. Sediment remedial action undertaken and summarized in this report applies to 
Sinking Pond and North Lagoon Wetland areas where sediment remediation was required 
under the ROD (USEPA 2005), and consistent with Section VII.B of the RD/RA SOW and the 
100% Design Report (ARCADIS 2011). 

This report addresses requirements of Section VII.B.6 and VII.B.9 of the RD/RA SOW for 
Sediment Construction Summary and Final Sediment Remedial Action Reports, as well as 
substantive requirements of the MCP Phase IV, and the USEPA Guidance document titled 
“Close Out Procedures for National Priorities List Sites” (USEPA 2011). No amendments to 
the ROD, significant differences from the ROD, or technical impracticability waivers were 
identified during the implementation of the remedial action summarized in this report. 
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2.2.1 Response Action Objectives 

The Response Action Objectives (RAOs) for sediment for the protection of human health and 
the environment, as set forth in the ROD (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. 

2.2.2 Sediment Cleanup Levels 

The sediment cleanup levels specified in the Section IV (Performance Standards) of the 
RD/RA SOW are summarized in the following tables. 

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 tables above, the cleanup goal for both human accessible and ecological 
areas of Sinking Pond is 42 mg/kg arsenic. However, the ecological-based cleanup levels 
provide for a short-term cleanup level that is based on an arsenic concentration of 730 mg/kg 
arsenic, plus consideration of three other metals, provided that a trend of reducing arsenic 
concentrations in surficial sediment is subsequently demonstrated through monitoring. As 
indicated in the 100% Design Report, W.R. Grace developed a remedial design that was 
intended to achieve the long-term goal of 42 mg/kg arsenic throughout the applicable portion 
of the pond such that subsequent monitoring of a reducing trend toward 42 mg/kg arsenic 
would not be necessary. 
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2.3 Summary of Remedial Design 

The components of the Remedial Design for North Lagoon and Sinking Pond were presented 
in the 100% Design Report (ARCADIS 2011) and are summarized below by area. 
Implementation of the Remedial Design is further discussed in Section 3 of this report. 

Note that Part 1 Section D of the ROD indicated that institutional controls would be required in 
the event that excavated sediments were covered or capped on site rather than disposed off 
site. As further discussed herein, excavated sediments were disposed off site, and remedy 
implementation resulted in achievement of remedial objectives as confirmed by post-
excavation survey verification in North Lagoon Wetland (see Section 3.1.5 of this report), and 
confirmatory sampling results in Sinking Pond (see Section 3.1.7 of this report). Accordingly, 
no material was left within the target sediment remediation areas that warrants 
implementation of deed restrictions or otherwise precludes foreseeable future uses of these 
areas. 

2.3.1 North Lagoon Wetland 

North Lagoon Wetland target removal limits were developed to meet the ROD-specified 
sediment cleanup levels for this area. Specifically, the design evaluated and identified 
portions of the North Lagoon Wetland requiring removal and replacement such that post-
removal concentrations of arsenic and manganese in the top 1 foot of sediment for the entire 
North Lagoon Wetland area would be at or below the associated cleanup levels (28 mg/kg 
arsenic and 2,030 mg/kg manganese) based on statistical evaluation using USEPA’s ProUCL 
software. The design further provided that the residual concentrations within three specific 
sub-areas (sedge marsh, channel and wooded swamp (Attachment C Drawing 7) would also 
individually meet the cleanup levels. 

The in-situ sediment removal volume for North Lagoon was estimated to be approximately 
1,750 cubic yards (cy). The ROD and the RD/RA SOW indicate that cleanup levels in North 
Lagoon Wetland are applicable to the top 1 foot of sediment. Post-excavation survey was 
performed to confirm a minimum of 1 foot of sediment removal was achieved throughout the 
removal area, and that a minimum of one foot of clean backfill was subsequently replaced 
into the area. As a result, confirmatory sampling was not necessary in this area. 

The general implementation approach for North Lagoon Wetland included: 

1. 	 Perform pre-construction survey of existing site elevations in the sedge marsh, 
interconnecting channel, and wooded swamp of the North Lagoon Wetland. 

WR Grace_Acton OU3_Completion Report_FINAL_0311212248_061212.docx 8 



 

 

 

 

  

 
 

   

  

 

 

  

 

 
 

    
 

 
  

  
  

 
  

  
 

 
 

  

 

 
   

 

FINAL Sediment 

DRAFT
 Construction Summary 

and Final Remedial 

Action Report 

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

2. 	 Site preparation, including placement of erosion and sedimentation controls, construction 
of access roads, and clearing vegetation. 

3. 	 Install a hydraulic barrier along the border of wooded swamp with Fort Pond Brook to 
separate the work area from the brook and protect the work area in the event of flooding. 

4. Excavate the top 1 foot of impacted soil/sediment within the target removal areas. 

5. Perform post-excavation survey to verify attainment of a minimum of 1 foot excavation. 

6. 	 Backfill excavated areas to approximate pre-construction elevations with clean backfill 
soils. 

7. 	 Perform post-backfill survey to verify fill thicknesses and document post-construction 
elevations. 

8. Restore vegetation as specified in the Remedial Design Technical Specifications. 

2.3.2 Sinking Pond 

The selected remedial approach for Sinking Pond – as described in the 100% Design Report 
– 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) (Attachment C, Drawing 5). 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 4,980 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 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 feet) and the high 
water mark (elevation 144.5 feet). 

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. 
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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. As further discussed in Section 3, the target 
objective was achieved such that contingent additional measures (apart from limited 
additional dredging) were not necessary during remedy implementation. 

The design approach divided Sinking Pond into 5 sediment removal areas. Area 1 
represented the Inlet, and the targeted portion of Sinking Pond was divided into Areas 2 
through 5. Each area was separated by turbidity barriers so that, after dredging, an area 
could be allowed to settle and perform confirmatory sampling while dredging continued in a 
subsequent area. Post-removal survey and confirmatory sampling were performed following 
removal in each area and evaluated to determine the need for and feasibility of additional 
removal.  

The general implementation approach for Sinking Pond included: 

1. 	 Perform pre-construction bathymetric and topographic survey of existing elevations in 
Sinking Pond. 

2. 	 Clear vegetation in the upland excavation zones and haul roads, and remove waterborne 
obstructions (fallen trees, former pump house and pipe components, etc.). 

3. 	 Install temporary bypass pipes to convey flow from existing pipes discharging to the Inlet 
of Sinking Pond to a point in Sinking Pond below the thermocline elevation. 

4. 	 Install a turbidity curtain in Sinking Pond no more than 50 feet from the lower limit of 
excavation at elevation 128 ft NGVD. 

5. 	 Install a temporary check dam between the Inlet and Sinking Pond. 

6. 	 Working within a given area (Areas 1-5), excavate the top 1 foot of impacted sediment 
within the target removal area (and top 2 feet of impacted sediment in a specific portion 
of the pond adjacent to the Inlet as shown on Attachment C Drawing 5). 

7. 	 Perform daily turbidity monitoring during waterborne dredging operations in Sinking 
Pond. 

8. 	 Perform post-excavation survey to document the removal depth. 

9. 	 Perform confirmatory sampling following dredging operations in each area. 
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10. Perform additional removal in specific areas based on the results of initial confirmatory 
sampling, followed by re-sampling within the additional removal areas. 

11. Backfill excavated upland areas with a minimum of 6 inches of clean backfill soils. 

12. Remove temporary check dam and install permanent check dam. 

13. Perform post-backfill survey of final post-construction elevations. 

14. Remove turbidity curtain following completion of waterborne activities. 

15. Restore vegetation as specified in the Remedial Design Technical Specifications. 

2.4 Chronology of Events 

Consistent with Exhibit 2-5 of the USEPA Guidance titled “Close Out Procedures for National 
Priorities List Sites” (USEPA 2011), a chronology of major events for the sediment remedial 
action related to Operable Unit 3 is presented in the table below. 

Event Date 

Record of Decision signed by USEPA September 2005 

Remedial Design/Remedial Action Statement of Work issued by USEPA August 2006 

Sediment Pre-Design Work Plan submitted June 2007 

Sediment Pre-Design Results Report submitted April 2008 

Sediment Concept Design Report submitted June 2009 

Draft 100% Design Report submitted September 2010 

USEPA Conditional Approval of 100% Design September 2010 

Final (100%) Sediment Remedial Design Report included with contractor bid package March 2011 

Remedial Action Mobilization & Site Preparation June 2011 

Remedy Construction June – 
November 2011 

Pre-Construction Meeting June 2011 

Draft Sediment Demonstration of Compliance and Maintenance Plan submitted by ARCADIS November 2011 

Pre-Final/Final Inspection of the Sediment Remedial Action November 2011 

Demobilization December 2011 

Sediment Operational & Functional Determination Letter by USEPA January 2012 
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3. Summary of Remedial Action Implementation 

3.1 Remedial Action Implementation 

Sediment remedial action construction activities were implemented between June 2011 and 
November 2011. Construction activities were performed by D.A. Collins Environmental (DAC) 
and its subcontractors, with construction quality control and management provided by de 
maximis, construction quality assurance provided by ARCADIS, and regulatory 
review/oversight provided by the USEPA, AECOM and MassDEP. The following subsections 
describe the various key components of remedial action implementation. 

3.1.1 Submittals 

The Technical Specifications of the design (Attachment B of the 100% Design Report) 
required the Contractor to provide various submittals for review and approval, and outlined 
the approach for submittal review and approval. Submittals can generally be categorized in 
two groups: pre-mobilization submittals and other submittals. Pre-mobilization submittals were 
required from the Contractor prior to mobilizing to the site to start construction activities. Their 
purpose was to document the Contractor’s understanding of the work scope and allow the 
project team to confirm that the Contractor’s methods and approach are suitable and 
consistent with the project goals. Required pre-mobilization submittals for this project 
included: 

 Contractor’s Operations Plan 

 Health and Safety Plan 

 Construction Schedule 

 Water Treatment Plan 

For project expediency, the Contractor prepared various components of the Contractor’s 
Operations Plan separately and submitted them as separate submittals. Key components 
were required prior to mobilization, while others were accepted after mobilization but before 
commencing the work associated with the specific component. The specific timing of 
submittals is indicated in the submittal register (Attachment A). 

Other submittals over the course of the project included items such as survey results, 
analytical data, schedules, daily reports, material/product information, and other information 
supporting the remedy implementation. 
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In general, ARCADIS reviewed the plans and submittals for compliance with the 100% 
Design Report and returned the submittals and review comments back to the Contractor 
stamped as either Reviewed, Reviewed & Noted, Resubmit, or Rejected. Submittals marked 
as “Resubmit” or “Rejected” were revised by the Contractor and issued as a resubmittal to be 
reviewed under the same process as the first submittal. Submittals and their review status 
were tracked in a submittal register, the final version of which is provided in Attachment A. 

One of USEPA’s approval conditions for the 100% Design Report was that certain submittals 
be provided to the USEPA and MassDEP for review following review and approval by the 
W.R. Grace project team. The specific submittals requested by USEPA for review are noted 
in the submittal register with blue shading in the “USEPA Approval” column. The register also 
indicates the date at which USEPA (conditionally) approved the submittal. In general, any 
comments provided as part of USEPA’s were for informational purposes, such that written 
responses to the comments from the W.R. Grace project team would not be required. In 
cases where a response was required, it was specifically requested by the USEPA and 
subsequently provided by W.R. Grace’s project team. 

Analytical data for backfill materials were provided for USEPA review and approval prior to 
use at the site. For each batch of analytical data for topsoil materials, the date of USEPA 
approval is also recorded on the submittal register. 

3.1.2 Pre-Construction Meeting 

A pre-construction meeting was held at the site with representatives from USEPA, MassDEP, 
AECOM, de maximis, ARCADIS, and DAC on June 23, 2011. Minutes from this meeting are 
provided in Attachment B. 

3.1.3 Mobilization and Site Preparation 

Mobilization and site preparation activities commenced on June 13, 2011, and included the 
following activities: 

	 Installation of site access and security controls. 

	 Marking existing work-area groundwater monitoring wells with high visibility flagging to 
minimize the potential for inadvertent damage during construction activities. 

	 Set up of decontamination trailer and area specific decontamination zones. 

	 Installation of erosion and sedimentation controls. 

	 Pre-construction surveys at both North Lagoon Wetland and Sinking Pond. 
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	 Delineation of excavation limits in North Lagoon Wetland. 

	 Clearing of vegetation to access excavation zones and haul roads. 

	 Construction of haul roads and an at-grade crossing of the MBTA railroad tracks. 

	 Grubbing and vegetation clearing inside excavation areas. 

	 Construction of the sediment dewatering pad. 

	 Setup of several frac tanks for the temporary storage of impacted water from the 
sediment dewatering pad. 

	 Setup of filtration bag system for the treatment of impacted water stored in frac tanks. 

	 Delineation of excavation limits in Sinking Pond. 

	 Construction of a temporary bulkhead adjacent to the northern perimeter of Sinking Pond 
(Figure 2 and Attachment C, Drawing 5) to be used for loading and off-loading operations 
associated with the sediment dredging. 

	 Removal of debris and obstructions from Sinking Pond. 

Security controls installed during remedial activities included temporary security chain-link 
fencing, access gates, signage, and high visibility fencing around excavation areas. A chain-
link security fence with gates was also erected at the access road leading to the 
Massachusetts Bay Transportation Authority railroad crossing. Institutional controls installed 
as part of the security controls included signage and high visibility fencing around excavation 
zones in the North Lagoon Wetland and Sinking Pond. A sign-in/sign-out sheet was 
maintained on site by the Contractor for all on-site personnel and visitors to sign in upon 
entering the site and sign out upon leaving. Temporary controls were removed following 
completion of the sediment removal and site restoration activities. 

3.1.4 Water Management and Treatment 

Erosion and sedimentation diversion methods were used to minimize the amount of 
stormwater runoff entering excavated areas in North Lagoon Wetland. Diversion methods 
included a combination of hay bales, silt fences and/or silt logs around the perimeter of the 
excavation zone. Along the interface of the removal area of North Lagoon Wetland and Fort 
Pond Brook a temporary hydraulic control barrier was installed to protect this area from 
potential flooding during excavation. The barrier consisted of a 3.75 feet high by 300 feet long, 
45-mil reinforced polyethylene panel supported by a wooden frame. The bottom one foot of 
the barrier panel was anchored in place below the sediment surface resulting in a 2.75 feet 
high barrier above the ordinary high water mark. The hydraulic barrier was reinforced and 
extended higher in one particular area where a topographic depression existed at the 
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interface of the North Lagoon Wetland and Fort Pond Brook. Hay bales were placed on the 
excavation side of the barrier and were removed to excavate the sediment beneath and up to 
the barrier. New hay bales were replaced after excavation was completed to provide erosion 
and sedimentation control along the barrier. 

Impacted water generated during remedial activities resulted primarily from equipment 
cleaning activities and precipitation that contacted impacted materials in the sediment 
dewatering and decontamination pads. Submersible water pumps were used to collect 
impacted water from the decontamination pad and berm around the sediment dewatering pad 
and transferred to onsite storage and frac tanks. Initially, water was treated through a filtration 
system consisting of two 100 micron filter bag in series into the new Landfill Area groundwater 
treatment system (GWTS). The filtration system was modified six days later to a 50 micron 
filter bag followed by a 25 micron filter bag and remained in this configuration for the 
remainder of the remedial action. In total, approximately 225,400 gallons of impacted water 
were collected as part of the sediment remediation activities and; the water was treated and 
discharged as part of the GWTS operations. 

Two temporary bypass pipes were installed from the existing outfalls at the Sinking Pond Inlet 
into the center of the pond to divert flow discharging into the Inlet area during construction 
activities in that area. The pipes were temporarily relocated to allow for excavation and topsoil 
placement in the areas where the pipes overlaid the work limits. The pipes were removed 
upon completion of topsoil placement and prior to installation of the permanent check dam in 
the Inlet of the pond. 

3.1.5 North Lagoon Wetland Excavation 

Excavation in the North Lagoon Wetland was performed in three areas in the following 
sequence from south to north, starting at sedge marsh, followed by the channel, and wooded 
swamp from west to east. Limits of excavation as identified in the 100% Design Report were 
delineated by the survey subcontractor prior to initiating excavation activities (Attachment C 
Drawing 7). A long-stick excavator was mounted over temporary swamp mats for excavation 
inside the wetland area. During excavation, preliminary grade verification was performed by 
the Contractor foreman using a total station to measure differences in elevation before and 
after excavation. Confirmatory post-excavation survey verification was performed by the 
survey subcontractor following the completion of excavation in each area to verify that a 
minimum of one foot sediment removal was achieved. Any portions identified by the surveyor 
with less than 1 foot removal were excavated to the required depth by the Contractor. 
Excavated materials was loaded onto lined off-road dump trucks and transferred to the 
sediment dewatering pad for management. Based on the confirmatory post-excavation survey 
data provided in Attachment D, the estimated total volume of sediment excavated from North 
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Lagoon Wetland was 2,040 cy compared to the 1,750 cy estimated in the 100% Design 
Report (see Table 1). 

3.1.6 Sinking Pond Excavation and Dredging 

Remedial activities in Sinking Pond began with land-based excavation in Area 1 (Inlet), 
followed by waterborne dredging in the pond in the following sequence: Area 3, Area 4, Area 
2 and Area 5 (Figure 2). This sequence allowed the sediment removal activity to generally 
start at the furthest point and work toward the bulkhead area. 

A long-stick excavator was used to remove the top 1 foot of soil in the Inlet and the area 
where the permanent check dam would be installed. The Contractor provided preliminary 
grade verification as removal progressed. A temporary hydraulic control structure was 
installed across the temporary bypass pipes in the location of the proposed permanent check 
dam. The temporary hydraulic control structure consisted of a row of silt fence with staked 
hay bales on either side of the silt fence, with additional sand bags added to provide support 
underneath each bypass pipe (see Section 3.2.4). The remainder of the Inlet was then 
excavated using the long-stick excavator and transferred directly into lined dump-trucks for 
transfer to the sediment dewatering pad. When excavating the Inlet, the area east of the 
previously installed bypass piping was excavated first, and then the pipes were adjusted 
slightly to the east so that the soil beneath the pipes and further west within the Inlet could be 
accessed for removal. 

Sinking Pond sediment removal activities were performed using a mechanical dredge 
mounted on a floating barge. Excavated sediment was transferred onto mini-scows with three 
open top roll-off containers. The roll-off containers had small openings on the side walls 
(scupper holes) that allowed free water to drain back to the removal area before the scow was 
subsequently transferred to the bulkhead. Once the roll-off containers were filled, the mini-
scow was moved to the bulkhead while the other was moved next to the barge-mounted 
dredge. A land-based excavator staged at the bulkhead transferred the sediment from the 
roll-off containers onto lined dump-trucks for management at the sediment dewatering pad. 

During waterborne dredging operations, target removal limits were monitored through the 
use of Cable Arm ClamVision software. The dredge operator was able to have a real time 
view of the barge and bucket positions through a dedicated ClamVision screen. ClamVision 
uses GPS to obtain the dredge’s horizontal positioning and a reference elevation to obtain 
depth of bucket bites. ClamVision color coded reports were provided by the Contractor to 
the construction team on the day following dredging operations (copies are provided in 
Attachment E). These were used as one line of evidence – in combination with survey data 
(Section 3.1.12) and post-removal confirmation sampling (Section 3.1.7) – to confirm that 
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sediment was removed consistent with the design objectives. Confirmatory sampling was 
performed at pre-determined locations within Sinking Pond at least three days after 
dredging was completed in a given area. One exception occurred following re-dredging 
portions of Areas 2 and 5. Specifically, in order to minimize further delays to restoration 
activities in Sinking Pond following the final re-dredging, confirmatory samples in the re-
dredged areas were collected immediately following completion of dredging activities. Note 
also that a portion of the re-dredge areas extended above the water line, such that post-
dredge settling of that location was not relevant. 

As further discussed in Section 3.1.7, statistical evaluation of the resulting data prompted 
additional removal within a portion of Sinking Pond in Areas 2 and 5 adjacent to the Inlet. 
Specifically, an additional 1 foot of removal was performed within the area shown on Figure 
2 (approximately 1,720 square yards). A portion of the additional removal was achieved 
from shore using the long-stick excavator and the remainder was performed using the 
barge-mounted dredge. To accommodate the additional removal, turbidity barriers around 
the re-dredge area and between Areas 2 and 3 and Areas 4 and 5 were left in place to 
protect previously dredged and sampled areas. Survey verification and confirmation 
sampling performed following this additional removal indicated that the remedial objective 
for the pond was achieved. 

The total excavated sediment volume for each Sinking Pond area was estimated using the 
average depth of removal obtained from the final post-excavation survey (Attachment D), and 
includes the portion of the Inlet area that required 2 feet of removal and the re-dredging 
volumes. As shown in Table 1 the total volume of excavated sediment for the entire Sinking 
Pond was 8,100 cy. This exceeds the design volume estimate (4,980 cy) as a result of the 
following: 

	 The inherent need to overdredge based on the configuration of the dredge bucket so that 
the minimum cuts would target the planned removal thickness. 

	 Additional navigational dredging performed by the Contractor to allow access by the 
barge-mounted equipment and scows into all required removal areas. 

	 W.R. Grace’s decision to target additional removal in Areas 2 and 5 based on the results 
of initial confirmatory samples (representing approximately 600 cy). 

3.1.7 Sinking Pond Confirmatory Sampling 

Consistent with the approach described in the 100% Design Report, confirmatory sampling 
was conducted in Sinking Pond following the progression of dredging operations. Samples 
were collected immediately following completion and verification of excavation to target limits 
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in Area 1 (which was performed “in the dry” such that a settling period was not needed prior to 
sampling). In Areas 2 through 5, samples were collected a minimum of three days after the 
completion of dredging and placement of turbidity curtains around the area. Discrete grab 
samples consisting of the top 12 inches of sediment were collected at each of the 76 sample 
locations as shown on Figure 2. Locations above the water mark were sampled using either a 
hand auger or core driver; locations below the water line were sampled using a core driver. 
Field duplicates, laboratory matrix spike (MS) and MS duplicate samples were also collected 
at frequency of one every 20 samples. All samples were submitted to Test America 
Laboratories Inc. in Westfield, Massachusetts for analysis of arsenic using USEPA SW846 
Method 6010B. Sample collection dates and analytical results are shown on Table 2. 

Analytical results for all samples in Areas 1, 3 and 4 showed arsenic concentrations below the 
target sediment cleanup level of 42 mg/kg following initial dredging. Six locations (including 
two locations in Area 2 and four locations in Area 5) indicated arsenic results greater than 42 
mg/kg. Based on the statistical evaluation approach described in the 100% Design Report, 
individual sample results indicating arsenic concentrations greater than 42 mg/kg would not 
necessarily trigger an additional response measure at a given location. However, statistical 
evaluation of the 76 locations indicated that the target objective (i.e., a ProUCL-based 95% 
upper confidence level of the mean below 42 mg/kg arsenic) was not achieved due to certain 
concentrations of the initial post-removal samples in Areas 2 and 5. 

Based on the location of the samples exceeding the target cleanup level in the initial 
confirmation samples, W.R. Grace elected to perform additional dredging in an effort to 
achieve the arsenic-based cleanup level. As a conservative measure, the re-dredge area 
encompassed all six of the initial confirmatory sampling locations that had arsenic 
concentrations greater than 42 mg/kg. As indicated above, an additional foot of removal was 
targeted encompassing the six locations and extending radially to the nearest sampling 
locations that had concentrations below 42 mg/kg (or to the thermocline elevation, where 
appropriate). 

Once the initial dredging was completed, additional samples were collected at the six original 
confirmatory sampling locations within the re-dredged area. All of the samples, except for the 
sample at location 16 and its duplicate, had arsenic concentrations below 42 mg/kg. Based on 
the revised dataset for the 76 confirmatory sample locations, the 95% UCL was below 42 
mg/kg arsenic for both human accessible areas and the entire applicable portion of Sinking 
Pond (Pro-UCL-based 95% UCLs of 12 and 14 mg/kg, respectively). Accordingly, the target 
objective for Sinking Pond was achieved and restoration activities commenced. 
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Analytical results for the confirmatory samples are summarized in Table 2 and the laboratory 
analytical reports are included in Attachment J. The statistical evaluation documenting the 
final ProUCL calculations is included in Attachment I. 

3.1.8 Water Quality / Turbidity Monitoring 

In accordance with the 100% Design Report, surface water quality monitoring was performed 
in Sinking Pond to assess the effectiveness of the waterborne turbidity curtain in Sinking 
Pond. Monitoring was performed by measuring turbidity levels using an in situ turbidity meter 
YSI 6820. This initially included a round of monitoring to assess background turbidity levels 
prior to the deployment of boats or equipment associated with the dredging operations. As 
indicated in Attachment K, background readings were initially collected at six locations and 
two depth intervals on June 29, 2011. The average reading was 1.19 nephelometric turbidity 
units (NTU), which was established as the background level for the pond. 

During active construction activities, turbidity levels were monitored at a station established no 
further than 100 feet from the turbidity curtain associated with the Area (i.e., Areas 2 through 
5) within which sediment removal was occurring. During each monitoring event, turbidity 
readings were taken at two depth intervals within the water column, targeting mid-depths 
above and below the thermocline (128 feet NGVD). Turbidity levels for each day were 
averaged together, combining both sampling events and depth intervals, and compared to the 
following performance standards specified in the 100% Design Report: 

Turbidity 
Performance 

Standard1 
Response Action 

> 25 < 50 NTU Early Warning Level: This turbidity level will prompt visual inspection 
of current work activities and engineering controls. 

> 50 < 100 NTU Action Level: This turbidity level will prompt an evaluation of probable 
cause and implementation of BMPs and/or operational changes, as 
appropriate. 

> 100 NTU Stop Work Level: This turbidity level will prompt a temporary cease of 
sediment removal activities until the turbidity level is less than 100 
NTU. 

1. The Turbidity Performance Standards reflect increases above the background value. 

A log of daily turbidity readings taken during remedial activities at Sinking Pond is presented 
in Attachment K. As indicated on the log, none of the turbidity performance standards were 
triggered at any point during the project. 
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3.1.9 Handling of Excavated/Dredged Materials 

Soil/sediment removed from both the North Lagoon Wetland and Sinking Pond work areas 
were loaded into lined dump trucks and transported to the sediment dewatering pad for 
processing. As shown on Drawing 2 and 3 in Attachment C, the sediment dewatering pad 
was located atop a former building foundation near the site access point. A laborer at the 
loading area would inspect the dump truck prior to departing for the sediment dewatering pad 
to verify that no impacted material had the potential to fall off during transport. At the sediment 
dewatering pad, sediment was mixed with Portland cement and temporarily stockpiled to 
remove excess water. Impacted vegetative material (e.g., root balls removed from excavation 
areas) was not amended with Portland and was stockpiled separate from the sediment. 
Sediment and vegetative piles were covered with plastic tarpaulins at the end of each work 
day and during rain events to minimize infiltration from precipitation. Paint Filter Liquids Tests 
(USEPA SW-846 Method 9095B) were conducted on material stockpiles in the field at a 
target frequency of one test per 100 tons of stabilized sediment. Results of the Paint Filter 
Test are presented in Attachment H and demonstrate that all of the materials tested passed 
the paint filter test. Upon confirmation of passing the paint filter test, stabilized material was 
loaded into lined trailer trucks and covered with the truck’s tarpaulin before leaving the site. 

As discussed in Section 3.1.4, water accumulating in the sediment dewatering pad (i.e., water 
draining from the stockpiled materials and direct precipitation into the pad area) was removed, 
containerized, and transported for treatment and discharge at the operating groundwater 
treatment facility. 

3.1.10 Offsite Transportation and Disposal 

Waste generated during remedial activities and their corresponding disposal facilities are 
listed below: 

	 Impacted sediment, vegetation and other impacted solid waste streams were disposed at 
Waste Management Turnkey Recycling and Environmental Enterprises in Rochester, 
New Hampshire. 

	 Non-impacted vegetative materials were disposed at the RJ Cobb in Bellingham, 
Massachusetts, and Clear Summit Earth Materials in Lancaster, Massachusetts. 

	 Turbidity curtain from Sinking Pond was disposed at the Devens Recycling Center in 
Devens, Massachusetts. 

Final disposed waste amounts are summarized by area and receiving facility in Table 3. 
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Regarding the excavated soil/sediment, the Contractor collected waste characterization 
samples prior to initiating removal activities in the North Lagoon Wetland and Sinking Pond 
areas. Characterization samples were collected at a target frequency of one per 500 tons of 
anticipated removal from each area. This resulted in collection of 5 characterization samples 
from the North Lagoon Wetland and 20 samples from the Sinking Pond areas. These 
samples were analyzed for toxicity characteristic leaching procedure, volatile organic 
compounds, semi-volatile organic compounds, chlorinated pesticides, chlorinated herbicides, 
and polychlorinated biphenyls. The analytical results (included in Attachment J) were 
subsequently used as a basis for waste profiling with the disposal facility and for 
Massachusetts Contingency Plan Bills of Lading used for transport of the materials to the 
disposal facility. The characterization data confirmed prior assessments (GeoTrans 2005b) 
that the sediment was not a characteristic or listed waste under the Resource Conservation 
and Recovery Act. 

In accordance with 310 CMR 40.0030, Bills of Lading were used for shipment of North 
Lagoon Wetland and Sinking Pond sediments from the site to the disposal facility. Completed 
Bills of Lading were submitted to the MassDEP on October 7, 2011 (North Lagoon Wetland 
materials) and November 30, 2011 (Sinking Pond materials); copies are included in 
Attachment G. As shown on those forms, the total mass of material disposed from the North 
Lagoon Wetland was 2,392.21 tons and the total from Sinking Pond was 9,506.62 tons. Note 
that these volumes include not only the excavated soil/sediment, but also stabilization agent, 
vegetation roots, truck liners, incidental debris, and staging pad materials that were disposed 
along with the targeted materials.  

Loaded trucks leaving the site were covered and cleared of any external accumulations by the 
Contractor and visually inspected prior to departure. 

3.1.11 Site Restoration 

Site restoration activities were initiated following completion of soil/sediment removal activities 
in each area. Restoration activities generally included: 

	 Backfill of excavated areas within the North Lagoon Wetland with topsoil to establish pre-
removal topographic conditions. 

	 Placement of topsoil in the excavated portions of Sinking Pond between the water line 
and the historical high water mark (elevation 144.5), and in adjacent staging and support 
areas. 

	 Placement of seed, mulch, plant species, and erosion control fabric in general 
accordance with the design specifications (further discussed below). 
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 Removal and restoration of temporary haul roads used for construction. 

 Removal of the temporary at-grade railroad crossing. 

Earthen materials used as part of restoration activities (e.g., topsoil used for backfill and 
sandy silt used for constructing the permanent check dam between the Inlet and Sinking 
Pond) were subject to characterization sampling as described in Section 3.3.1.3 prior to being 
approved for use at the site. 

Erosion and sedimentation controls used during the construction activities were not removed 
as part of the site restoration. Due to the time of the year at which the restoration occurred, 
vegetative growth was not fully re-established at the time of demobilization. As a result, 
erosion and sedimentation controls were left in place until sufficient growth is established 
during the 2012 growing season (see Section 4.1). 

Additional details regarding key area-specific restoration measures are further discussed in 
the following subsections. 

3.1.11.1 North Lagoon Wetland 

Following excavation activities, the long-stick excavator was cleaned and used to backfill the 
excavated portions of the sedge marsh, channel and wooded swamp with a minimum of 12 
inches of topsoil to pre-construction grades but no more than 0.10 foot above the pre-
construction grade as confirmed by the post-backfill survey data presented in Attachment D. 
Restored ancillary disturbed areas included haul roads through wooded and non-wooded 
areas. Haul roads were restored by removing stone and non-woven geotextile used for their 
construction and re-placing the native topsoil that was removed and stockpiled when the haul 
roads were constructed. 

As indicated in the limits for seed application on Attachment C Drawing 11, Sedge Marsh 
Seed Mix was broadcast over the excavated portions of sedge marsh area, and Wetland 
Seed Mix was broadcast over the excavated portions of the channel and wooded swamp. The 
Upland Seed Mix was used over remaining restored upland areas. The Upland Seed Mix was 
supplemented with oats (avena sativa) and annual rye (lolium multiflorum) as a temporary 
cover based on the later timing of the year when seeding occurred. The seeded area in the 
channel was covered with the biodegradable double net straw/coconut erosion control 
blanket. Trees and shrubs were planted inside the excavation area of wooded swamp as well 
as in wooded portions of the restored haul roads and upland areas. The tree and shrub 
planting summary is included in Attachment F. 
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The hydraulic barrier along the border of wooded swamp with Fort Pond Brook in North 
Lagoon Wetland was left in place to provide erosion protection from potential flooding events 
to the restored portion of wooded swamp. The barrier is scheduled to be removed in the 
spring of 2012 as part of the post-construction monitoring and maintenance activities once 
vegetation has been established (see Section 4.1). 

3.1.11.2 Sinking Pond 

Disturbed portions of Sinking Pond banks from the edge of water to the upper limit of removal 
were backfilled and graded with a minimum of 6 inches of topsoil and blended with bordering 
contours. Topsoil backfilling activities were conducted primarily using the mechanical dredge 
staged on the floating dock and mini-scows used to hold topsoil. The dredge and roll-off 
containers on the mini-scows were cleaned upon confirmation that dredging activities were 
finalized and prior to initiating topsoil placement. For upland areas where the dredge could not 
reach, a land-based excavator was used to complete topsoil placement; this was limited to 
the Inlet, bulkhead, and material loading area. Following topsoil placement, two types of seed 
mix were broadcast based on the limits for seed application and woody plantings as shown on 
Attachment C Drawing 8. The seeded area was covered with the biodegradable double net 
straw/coconut erosion control blanket. Flexterra HP-FGM erosion control media was applied 
in lieu of the erosion control blanket for the steep slope portions in Sinking Pond Areas 3 and 
4, as further discussed in Section 3.2.6. In addition to seeding, disturbed upland areas were 
planted with trees and shrubs. 

Consistent with ROD requirements (Part II, Section L Page 71), the Inlet was restored to a 
lower ground elevation and with a permanent check dam to support an enhanced shallow 
marsh wetland of submerged and floating-leaved aquatic vegetation. The wetland portion of 
the Inlet restoration area was backfilled with 6 inches of topsoil followed by the planting of 
wetland plugs. Based on field conditions the restoration subcontractor recommended that the 
upland banks surrounding the Inlet wetland be moved upland to facilitate the survival of trees 
and shrubs that otherwise would have been submerged in water if left in the specified 
locations as originally shown in the Attachment C Drawing 9. The planting summary is 
included in Attachment F. The channel bed downstream of the existing outfalls up to the limit 
of the Inlet wetland was lined with non-woven geotextile followed by stone to provide erosion 
protection from the GWTS discharge. Upland areas above the stone were backfilled and 
graded with a minimum of 6 inches of topsoil and blended with bordering contours and 
channel stone. 

A permanent check dam was installed between the Inlet and Sinking Pond as a hydraulic 
control structure to reduce speed of water entering the pond as well as to retain sufficient 
water for the restored Inlet wetland. The main body of the check dam was built using sandy 
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silt and compacted in place. A layer of textured liner was placed on the sandy silt body 
followed by a layer of non-woven geotextile, 6 inches of sandy silt and another layer of non-
woven geotextile. The check dam structure was reinforced with D50 6-inch stone. Stone on top 
of the check dam was placed to form a 10 feet wide by 6 inch deep flow channel for overflow 
water. The construction of the check dam was modified slightly from the design specifications, 
as noted in Section 3.2.4. 

3.1.12 Survey Control and Documentation 

Topographic and bathymetric surveys at North Lagoon and Sinking Pond were conducted by 
the Contractor’s survey subcontractor (Thew Associates). Survey was conducted using the 
horizontal State Plane Massachusetts North American Datum of 1983 (NAD 83) and the 
National Geodetic Vertical Datum of 1929 (NGVD 29). Surveys conducted during remedial 
activities included: 

	 Pre-construction surveys to establish and demarcate the sediment removal limits in North 
Lagoon Wetland and Sinking Pond and the pre-removal surface grades. 

	 Post-excavation surveys to confirm the final removal limits. 

	 Post-construction surveys to verify achievement of the specified final topsoil grades at 
North Lagoon Wetland and Sinking Pond. 

The bathymetric survey approach employed during the remedial activities in Sinking Pond 
was modified from the single beam bathymetric survey approach specified in the 100% 
Design Report Technical Specification Section 01 32 23 (Attachment B of the 100% Design 
Report). Given the water depths in the portion of the pond subject to survey, the inability to 
survey shallow areas with single beam acoustic method, and the presence of debris (i.e., 
fallen trees) in shallow areas, it was determined that the use of pole shot method was the 
preferred survey technique for the target sediment removal areas. The Contractor’s survey 
work plan submittal was approved by the Engineer upon confirmation from the surveyor that 
the rod length was long enough to measure water depths within the removal area even under 
high water levels and following removal to target depths. This was consistent with design-
level data and avoided complications of integrating acoustic and pole shot survey data. 

Consistent with the Contractor’s survey work plan submittal, pre-construction and post-
excavation bathymetric surveys conducted in Sinking Pond consisted of the use of pole shot 
methods taken at approximate 10 foot spacing. A 6-in disc was used on the bottom of the 
survey rod to minimize potential bias due to rod penetration into the sediment layer. In 
general, each round of survey was completed at the same survey control to facilitate direct 
comparison of the removal depths and restoration thicknesses relative to the prior condition. 

WR Grace_Acton OU3_Completion Report_FINAL_0311212248_061212.docx 24 



 

 

 

 

   

    

  

  
 

 
 

 
  

   
  

 
  

  

 

 
   

     
 

 
 

 

 
 

 

FINAL Sediment 
DRAFT Construction Summary 

and Final Remedial 

Action Report 

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

The resulting survey control data – including original ground surface, post-removal depth, and 
restored grade (where appropriate) – are summarized in Attachment D. 

During the post-excavation bathymetric survey in Sinking Pond, the surveyor cited issues with 
re-establishing the precise coordinates of prior elevation measurements due to difficulty 
working from a boat for locations below the water line. This was documented in RFI 006 
(Section 3.2), which requested that the waterborne horizontal tolerance be increased to 0.33 
feet. In resolving this RFI, it was determined in consultation with the USEPA that when a 
survey control measurement varied from the prior measurement location by more than 0.33 
feet, CADD modeling was used to assess the removal depth rather than direct comparison 
between the original and post-removal elevation measurements. This was based on the fact 
that, due to the steep slopes within the excavated pond bottom, minor deviations between the 
pre- and post-removal survey locations could have an effect on the calculated removal 
thickness. Further, the direction of the effect (i.e., whether the actual removal was more or 
less than the measured elevations indicated) would vary depending on the relative position of 
the two measurements along the sloped bank. The CADD modeling was able to account for 
the difference in location between the two measurements, and calculate the actual removal 
thickness at the exact location corresponding to the initial measurement. In instances where 
CADD-based calculations of removal thickness were required, the calculated value is noted in 
the survey control tables of Attachment D. 

As discussed above, the target removal depth in Sinking Pond was 1 foot in most areas and 2 
feet in one discrete area near the Inlet. Survey control tables in Attachment D indicate 
measured removal thicknesses at certain survey control locations were less than 1 foot (all 
locations within the 2-foot removal area were removed to greater than 2 feet as shown in 
Table 1 and the survey data summary table in Attachment D). This is attributable to two 
factors. First, certain of the control points were established at locations that fell below the 
thermocline elevation. While some incidental removal did occur below the thermocline, 
removal below the thermocline was not required and no effort was made to achieve a 
minimum of 1-foot removal at those control points. Second, the removal thicknesses targeted 
in the 100% Design Report were predictions of the depth of removal necessary to achieve the 
target cleanup levels based on use of the modeling scenario in the 100% Design Report. The 
1-foot and 2-foot removal depths were not ROD-specified criteria. While a few discrete 
locations above the thermocline show removal of slightly less than 1 foot, confirmatory 
sampling data was used as the primary indicator of compliance with the ROD-specified 
cleanup levels. This was discussed with and approved by the USEPA during communications 
with de maximis, ARCADIS and AECOM on October 7, 2011. 
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The survey data included in Attachment D was also used to determine average removal and, 
where applicable, backfill thicknesses for comparison to the target values from the 100% 
Design Report. Those values are summarized in Table 1. 

Post-construction drawings for North Lagoon Wetland and Sinking Pond were provided by the 
Contractor at the completion of the work. Copies of the drawings are included in Attachment 
D. 

3.2 Modifications to the Remedial Design 

Certain minor modifications relative to the approved design were implemented in the course 
of the work. In general, modifications are noted on the Construction Drawings (Attachment C) 
and/or documented via Requests for Information (RFIs) submitted by the Contractor over the 
course of the work. RFIs were subsequently evaluated and resolved among W.R. Grace, 
ARCADIS, DA Collins, and the regulatory agencies, as necessary. In total, eight RFIs were 
submitted over the course of the work. Copies of the RFI’s are included in Attachment L and 
the subject of each is summarized in the following table. 

RFI Number Description 

RFI 001 The Contractor requested clarification for survey control points 7, 8, 9 and 10 in North Lagoon 
Wetland, which fell on the north side of the Fort Pond Brook when staked. Upon confirmation that 
the appropriate survey coordinate system was used by the surveyor and that all other control 
points were correctly located, the discrepancy was attributed to the aerial-based interpretation of 
the brook boundary. The removal boundaries in this location were established along the top-of-
bank on the south side of the brook consistent with the design intent and the other control points 
in this area. 

RFI 002 The Contractor requested the use of silt logs as an alternate erosion and sedimentation control 
product to silt fence in areas of North Lagoon Wetland and Sinking Pond where silt fence 
installation was not practical and/or difficult, such as in heavily vegetated and rooted areas. The 
alternate product was approved in consultation with USEPA. 

RFI 003 A revision to the Sediment Dewatering Pad was proposed by the Contractor that consisted of 
installing a liner system on top of the asphalt layer of the pad. The revision is further discussed 
below. 

RFI 004 RFI 004 was submitted to address a substitution from the 40 mil HDPE liner that was originally 
included in RFI 003 for a 60 mil liner that was more readily available. The thicker liner was 
approved for use. 
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RFI Number Description 

RFI 005 RFI 005 requesting a modification to the construction of the temporary water control structure 
between the Inlet and Sinking Pond by installing silt fencing and staked hay bales. The temporary 
control structure is further discussed below. 

RFI 006 During the post-excavation survey in Sinking Pond the surveyor expressed difficulty in locating 
waterborne pre-construction survey points within the 0.1 foot tolerance that was specified in the 
Contractor’s survey plan submittal. The Contractor issued RFI 006 requesting that the horizontal 
tolerance be increased from 0.1 feet to 0.33 feet and using other methods for calculating the 
removal depth between survey control points. Section 3.1.12 provides further details regarding the 
resolution of RFI 006. 

RFI 007 The Contractor had difficulty locating a clay material that met the geotechnical, analytical and 
acceptable source requirements to construct the permanent check dam at Sinking Pond as 
originally designed. RFI 007 requested the use of alternate materials. The proposed permanent 
check dam design is further discussed below. 

RFI 008 The Contractor requested the use of an alternate erosion control material for the steeper slope 
portions of Area 3 and 4 in Sinking Pond. The RFI was approved by the Engineer with the 
recommendation of using a Flexterra High Performance-Flexible Growth Medium (Flexterra HP-
FGM) as a more robust product compared to the Hydro Blanket Bonded Fiber Matrix 
recommended in the RFI. The alternative slope stabilization approach is further discussed below. 

Most modifications were minor, and necessary based on field conditions. Certain key 
modifications are noted as follows: 

	 Sediment Dewatering Pad – In the Material Transport and Sediment Stabilization Plan, 
the Contractor proposed an alternative design for the sediment dewatering pad than was 
specified in the 100% Design Report. The intent of the alternative design was to provide a 
more durable work surface (asphalt) while reducing the amount of pad material subject to 
offsite disposal at the completion of the work. The alternate design was initially approved 
by the Engineer subject to testing to confirm that the HDPE liner integrity would not be 
affected by the placement of the asphalt working surface. However, in reviewing the 
Material Transport and Sediment Stabilization Plan, the USEPA objected to the alternate 
design. Because the liner and asphalt had already been placed, the Contractor proposed 
an approach in RFI 003 that included the placement of a non-woven geotextile over the 
asphalt surface of the pad, followed by a second HDPE liner, non-woven geotextile, and 6 
inches of dense grade stone. RFI 004 subsequently requested that the 40 mil HDPE liner 
included in RFI 003 be substituted for a more readily available 60 mil liner. RFIs 003 and 
004 were reviewed and approved for construction by the Engineer, W.R. Grace project 
team and USEPA and the pad was constructed accordingly. 
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	 Haul/access road locations – The location/layout of access roads used during remedial 
activities was modified from those proposed on the 100% Design Report based on site 
conditions and Contractor-specified work approach. The revised layout took advantage of 
existing paths that minimized tree removal in wooded areas, and provided grades better 
suited to truck access for sediment transport and equipment delivery operations. The 
access roads were temporary features and did not constitute a significant design 
modification that would have affected the overall outcome of the remedy implementation. 
Upon completion of remedial activities all access roads were removed and restored in-
kind according to pre-construction conditions. Attachment C shows approximate locations 
of the access road used during the remedial action. 

	 Sinking Pond removal limits based on pre-construction survey – A minor 
modification was issued by ARCADIS following the review of the pre-construction 
topographic and bathymetric survey for Sinking Pond, to address updated removal limits 
illustrated on the 100% Design Report Drawing #5. Consistent with the approved 
remedial design, the removal limits were still based on removal between the historical 
high water mark of the pond (elevation 144.5 ft NGVD 29) and the elevation of the 
thermocline (defined as elevation 128 ft NGVD 29). However, the topographic and 
bathymetric contours used for the design drawing varied slightly to those of the pre-
construction survey and thus the extent of the removal limits were updated to reflect the 
pre-construction topography and bathymetry. Other minor modifications made in the 
revised 100% Design Report Drawing #5 (see Attachment C) included control points and 
coordinates of the confirmatory sediment sample locations and other locations and limits 
that were not previously demarcated. 

	 Temporary and permanent check dams between Inlet and Sinking Pond – The 
100% Design Report called for a temporary water control structure and, subsequently, a 
permanent check dam between the Inlet and Sinking Pond. The primary purpose of the 
temporary structure was to prevent water in the pond from inundating the Inlet so that the 
Inlet area excavations could be performed in the dry. Because Sinking Pond water levels 
were low and the bypass piping system diverted flows around the Inlet, RFI 005 
requested a modification to the temporary water control structure. The Engineer approved 
modification consisted of installing a silt fence across the temporary bypass pipes and 
across the location of the proposed permanent check dam. A row of staked hay bales 
was also installed on either side of the silt fence, with additional sand bags added to 
provide support underneath each bypass pipe. This approach was inspected and 
ultimately approved by USEPA oversight personnel. 

The 100% Design Report specified that the permanent water control structure consist of a 
clay berm lined with non-woven geotextile and covered with 6-inch D50 stone. The 
Contractor could not locate a suitable clay material meeting the geotechnical and 
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analytical requirements, and issued RFI 007 requesting the use of alternate materials for
 
the construction of the permanent check dam. RFI 007 proposed using a sandy silt 

material in lieu of the clay to form the berm, lined with a 40 mil HDPE liner, followed by a
 
layer of non-woven geotextile, 6 inches of sandy silt, a layer of non-woven geotextile, and
 
6 inches of D50 stone cover. The proposed alternative check dam was approved and 

constructed following excavation of the Inlet and removal of the temporary water control 

structure and bypass pipes. A sketch documenting the alternative design is included with
 
RFI 007 (Attachment L). 


	 Erosion control for Sinking Pond slopes – The 100% Design Report called for an 
erosion control blanket over restored seeded banks of Sinking Pond. This blanket was 
installed in most areas of the pond perimeter. However, due to particularly steep bank 
slopes in a portion of the shoreline adjacent to removal Area 3 and 4 (southern portion of 
the pond), the restoration subcontractor suggested the use of an alternate hydraulically 
applied erosion control material. The proposed material is better suited for erosion control 
in these steeper areas. This modification was detailed in RFI 008. The RFI was approved 
by the Engineer with the recommendation of using instead the Flexterra High 
Performance-Flexible Growth Medium (Flexterra HP-FGM) as a more robust product 
compared to the Hydro Blanket Bonded Fiber Matrix proposed in the RFI. Prior to 
applying the Flexterra HP-FGM a section of the erosion control blanket was applied along 
the interface of the water level and the bottom of the bank to provide additional erosion 
control in this section of the bank that was potentially subject to wave action, changing 
water levels, and ice formation. 

3.3 Construction Quality Assurance / Quality Control 

The Sediment Construction Quality Assurance Project Plan (SCQAPP) was included as 
Appendix D to the 100% Design Report and managed performance of the remedial activities 
through design and documented construction Quality Assurance / Quality Control (QA/QC) 
methodologies applied in the field and in the laboratory to confirm that the work performed 
was in conformance with the 100% Design Report and Technical Specifications. Consistent 
with the SCQAPP and other common practice, QA/QC measures implemented during the 
remedial action included the following: 

• document submittal and review process (see Section 3.1.1 and Attachment A) 

• 	 field observation/inspection performed by USEPA oversight personnel, Engineer and 
other project personnel to observe construction activities for consistency with project 
objectives and design 

• 	 topographic/bathymetric surveys to verify and document achievement of the soil/sediment 
removal limits and final grades (see Section 3.1.12) 
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• 	 sampling and laboratory analysis of select fill materials to demonstrate compliance with 
the 100% Design Report and Technical Specifications as part of the submittal review 
process (see Section 3.1.1 and Section 3.3.2) 

• 	 sampling and laboratory analysis of confirmatory samples to confirm attainment of 
sediment cleanup levels (see Section 3.1.7) 

• 	 providing analytical results to USEPA, MassDEP and the USEPA oversight contractor for 
review following review and approval by the Engineer 

• 	 routine daily documentation of site activities by the Construction Manager, Engineer’s 
Representative, and Contractor personnel, including the use of consistent forms for 
documentation 

• 	 project coordination meetings among the W.R. Grace project team and the regulatory and 
oversight agencies (and documentation thereof), including: 

o	 Preconstruction Meeting (June 23, 2011) 

o	 weekly progress meetings to provide an update on the progress of remedial activities, 

upcoming activities, and documentation of QA/QC measures implemented at the site
 

o	 Pre-Final/Final Certification Inspection (November 17, 2011) 

Additional information regarding certain of the QA/QC items is provided in the report sections 
and/or attachments referenced above. Other elements of construction QA/QC are discussed 
in the following subsections. 

3.3.1 Quality Assurance Observer 

The Engineer’s Representative served as the on-site quality assurance observer having 
primary responsibility for day-to-day coordination with the W.R. Grace project construction 
manager, documentation of the remedial action and observe that the remedial action was 
implemented in accordance with the 100% Design Report and Technical Specification. QC 
measures performed by the Engineer’s Representative included the following items: 

• 	 perform water quality/turbidity monitoring during construction activities in Sinking Pond for 
exceedance of turbidity performance standards (Section 3.1.8) 

• perform post-excavation confirmatory sediment sampling in Sinking Pond (Section 3.1.7) 

• written and photographic documentation of the work activities 
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• 	 provide update of QA measures taken during remedial action at the weekly progress 
meeting with the agencies and project team 

• 	 assist in the identification and resolution of RFIs or other minor modifications, as needed 

• observe and document the Contractor’s compliance with the design requirements 

3.3.2 Characterization of Imported Materials 

As a QC measure and consistent with the 100% Design Report, the Contractor was required 
to provide analytical data to confirm that the proposed backfill materials were appropriate and 
acceptable for use at the site. For each granular fill material to be used as part of the site 
restoration (i.e., excluding stone products and materials disposed at the completion of the 
work), laboratory analytical data were required at a frequency of one composite sample per 
500 cy of imported soil material delivered to the Site, with initial results provided prior to 
material delivery. Samples of fill materials were analyzed for polychlorinated biphenyls 
(USEPA Method 8082), Target Analyte List metals (excluding sodium and potassium, which 
are essential elements for which no standards exist for comparison), extractable petroleum 
hydrocarbons (with polycyclic hydrocarbon reporting) (MassDEP EPH Method), and volatile 
petroleum hydrocarbons (with volatile organic compound reporting) (MassDEP VPH Method). 
The analytical results were compared with the S-1 Reportable Concentrations (RCS-1) 
presented in the MCP’s Oil and Hazardous Material List (310 CMR 40.1600), MassDEP’s 
Background Levels of Polycyclic Aromatic Hydrocarbons and Metals in Soil, or other 
appropriate standards. For lead, the established background level for natural soils (100 
mg/kg) in Massachusetts was used rather than the higher RCS-1 standard (300 mg/kg). 
Detectable concentrations of polychlorinated biphenyls (PCBs) were not accepted in fill soils. 

Based on the fill materials and quantities used at the site, the Contractor provided analytical 
data for eight samples of topsoil (four each for materials destined for the North Lagoon 
Wetland and Sinking Pond areas) and one of sandy silt used for construction of the 
permanent check dam between the Inlet and Sinking Pond (i.e., below the impermeable liner 
component). Analytical results for these samples are provided in Table 4. Laboratory 
analytical reports consistent with MassDEP Compendium of Analytical Methods (CAM) are 
included in Attachment J. 

As discussed in the Sediment Concept Design Report (ARCADIS 2009), it was assumed for 
the purpose of developing the target removal limits that the backfill soils used in the North 
Lagoon Wetland area would have arsenic and manganese concentrations equal to 
MassDEP’s published background values for these constituents in native soil (20 and 300 
mg/kg, respectively). As indicated on Table 4, actual concentrations in the fill materials were 
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below these assumed concentrations. This indicates that the statistical evaluation used to 
support the post-removal average conditions for the North Lagoon Wetland remains 
conservative. Specifically, actual concentrations in backfill soils were lower than assumed, 
meaning that the area-wide post-construction concentrations were lower than predicted 
during the design process. 

3.3.3 Data Quality Review 

As part of the remedy implementation, 82 sediment samples were analyzed to confirm the 
post-removal conditions in Sinking Pond and nine samples were analyzed to characterize the 
fill materials used as part of the restoration activities (including eight topsoil samples and one 
sample of sandy silt used to construct the core of the permanent check dam between the Inlet 
and Sinking Pond). As described in Section 3.1.7, the Sinking Pond post-removal 
confirmation samples were collected from the locations and depth intervals described in the 
100% Design Report (with slight modification of two locations where the proposed location fell 
below the thermocline elevation based on pre-removal bathymetry data), and analyzed for 
arsenic. Analytical data for fill materials was provided by the Contractor at a rate exceeding 
the minimum requirement of one sample per 500 cy of material, and analyzed for the 
parameters indicated in the 100% Design Report. Samples were collected using the 
respective methodologies indicated in the 100% Design Report.  

As indicated in the 100% Design Report, laboratory data reports consistent with the 
Massachusetts Compendium of Analytical Methods (CAM) requirements were requested from 
the laboratories to provide a measure of data quality. The laboratory reports are included in 
Attachment J. 

The resulting data is characterized as “CAM-compliant”, which is data that achieves 
“presumptive certainty” (i.e., analytical data that meet the requirements of MassDEP’s CAM 
[established August 1, 2003]). An assessment of the CAM-compliant data is presented in 
Table 5 and summarized below. 

For the Sinking Pond confirmation samples, no issues were identified in the laboratory case 
narratives that would result in an underestimation of arsenic concentrations or unacceptable 
level of uncertainty in the data. For the backfill material data, certain data are potentially 
biased and may be qualified as estimated due to laboratory control sample/laboratory control 
sample duplicate recoveries or relative percent differences (RPDs) between quality control 
samples and their duplicates being outside control limits. However, it is unlikely these quality 
control factors would result in unacceptable uncertainty in the data due to the following: 
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	 The purpose of the backfill material sample data was to demonstrate and provide 
secondary confirmation that the backfill is from a “clean” offsite source, and is not 
intended for “compliance” purposes. The data do not indicate elevated levels of 
constituents that would suggest an impacted source material. 

	 The recovery and RPD issues related to lab control and lab control duplicate samples 
generally occurred in non-site related constituents (the volatile organic compounds, 
semivolatile organic compounds, and extractable and volatile petroleum hydrocarbon 
parameter groups). The biases did not affect metals that are the primary focus of the 
sediment remediation activities. 

	 Although non detected, the reporting limits for certain volatile organic compounds 
(including dibromochloromethane, dibromomethane, 1,1,2,2-tetrachloroethane, and in 
some cases, bromoform and methylene chloride) exceeded standards to which backfill 
samples were compared. The reporting limits for bromoform and methylene chloride are 
only marginally above the standards (110 mg/kg compared to required limit of 100 
mg/kg), and only in certain samples. The lack of detection in other samples from the 
same source corroborates the absence of these constituents. The other three 
constituents are not site related and rarely present in environmental media. Given the 
analytical data are secondary confirmations of “clean” offsite source and all other volatile 
organic compounds are non-detect, there is no reason to suspect that any of these three 
constituents is present above allowable background levels. 

	 The RPDs between samples SP-TS001 and NLW-TS002 and their laboratory duplicates 
were outside the control limit (20%). The reported concentrations arsenic (13.3 mg/kg and 
17.7 mg/kg, respectively) were higher than their lab duplicate concentrations (10.24 

mg/kg and 12.15 mg/kg, respectively). However, all reported concentrations were below 

the most stringent arsenic cleanup level for the site (28 mg/kg), so the deviations are 

inconsequential. 


The following are also noted regarding the sample collection and analytical data: 

	 Chains of custody were utilized and completed correctly. 

	 Evaluated data were analyzed within acceptable holding time limits. 

	 Documentation indicates that appropriate sample containers and preservatives were 
used. 

	 Available rinse blank data were non-detect. 

	 The available duplicate data indicate acceptable reproducibility of results between parent 
samples and their duplicates with the exception of the re-dredge sample for location 16 
where arsenic concentrations of 71 and 220 mg/kg were reported for the duplicates. The 
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associated RPD is 102% (compared to the control limit of 100%). However, even if the
 
maximum value is used for the dataset, the ProUCL calculation still indicates a post-

dredging 95% UCL value of 12.35 mg/kg arsenic for the entire applicable portion of the
 
pond, which is well below the target cleanup level of 42 mg/kg.
 

	 Number of field QA/QC samples collected meet or exceed CAM requirements and are 
consistent with investigation-specific goals. 

The information summarized in this section indicates that data were collected and analyzed 
using appropriate methods and QA/QC procedures. Many factors have contributed to 
compiling a quality dataset, including but not limited to collection of data by qualified 
personnel, analysis of samples by reputable/certified laboratories and development of and 
adherence to written sampling plans and procedures. Although some minor deviations were 
noted, none would result in rejection of any of the data. As a result, the data are considered 
usable, representative of post-remediation conditions, and are of acceptable quality for 
supporting the remedy implementation. 
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4. Final Inspection and Certification 

In accordance with Section VII.B.4 of the RD/RA SOW, a pre-final/final certification inspection 
of the sediment remedial action was conducted at the site on November 17, 2011 and 
attended by representatives of the USEPA, MassDEP, USEPA’s oversight consultants, de 
maximis, ARCADIS and D.A. Collins. A visual inspection was performed to verify that 
remedial action in the North Lagoon Wetland and Sinking Pond was constructed in 
accordance with the ROD, RD/RA SOW, SCQAPP, and 100% Design Report (with the noted 
modifications). The inspection also served as the Final Certification Inspection given that no 
issues beyond minor “punch list” items were identified and a second certification inspection 
was therefore not required. Vegetation and seeding restoration was substantially completed 
and growth will be monitored (with repairs as needed) as part of the post-construction 
operation and maintenance plan (see Section 4.2). Following review by USEPA and 
MassDEP, USEPA issued an Operational & Functional letter on January 10, 2012 in which it 
determined that the sediment remedial actions for North Lagoon Wetland and Sinking Pond 
were operational and functional. 

4.1 	 Punch List Items 

The following minor “punch list” items were identified at the completion of the remedial action 
and will be addressed as a component of the monitoring and maintenance activities in the 
spring of 2012: 

	 Verification of vegetative growth in the restored portions of the North Lagoon Wetland, 
Sinking Pond and disturbed areas north of the railroad crossing. 

	 Removal of erosion and sedimentation controls such as haybales, silt fencing, and silt 
logs in the restored areas of North Lagoon Wetland, Sinking and north of the railroad 
crossing. 

	 Removal of the hydraulic barrier along the border of wooded swamp with Fort Pond 
Brook in North Lagoon Wetland. 

	 Removal of remaining high visibility fencing in North Lagoon Wetland and Sinking Pond 
(except where such fencing may be retained to deter vehicle trespass). 

4.2 Post-Construction Operation and Maintenance Activities 

As required under Section VII.B.3 of the RD/RA SOW, post-construction operation and 
maintenance activities are addressed in the Draft Sediment Demonstration of Compliance 
and Maintenance Plan (SDCMP). The draft SDCMP was submitted for review by the USEPA 
and MassDEP on November 11, 2011. The SDCMP describes the planned measures to be 
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implemented to ensure the long-term effectiveness of each component of the sediment 
remedial action. This primarily includes periodic inspections and documentation of 
vegetative growth in restored upland and wetland areas to verify achievement of the 
survival rates and to monitor for the presence of invasive species. It also includes an 
approach for sampling that may be required by USEPA in support of a subsequent 5-year 
review of the remedy effectiveness. 

The activities described in the SDCMP will be initiated in the spring of 2012 pending 
USEPA approval. In the interim, the sediment work areas are subject to periodic 
inspections during the winter and early spring to verify that erosion controls remain 
effective. Such inspections are performed at least monthly and following significant rain 
events, with field observations documented and submitted to USEPA. 
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Table 1 DRAFT 
Excavation and Backfill Volume Summary 

Sediment Construction Summary and Final Sediment Remedial Action Report 
W.R. Grace Superfund Site
 

Acton-Concord, Massachusetts
 

Excavation Backfill 

Area 

Target 
Removal 
Thickness 

(ft) 

Average 
Excavated 

Depth(1) 

(ft) 

Minimum 
Excavated 

Depth(1) 

(ft) 

Excavation 

Area(2) 

(sy) 

Excavated 
Volume 
(cy) 

Average 
Backfill 
Depth(1) 

(ft) 

Backfill 
Area(2) 

(sy) 

Backfill 
Volume 
(cy) 

North Lagoon Wetland 1.0 1.12 1.00 5,430 2,040 1.15 5,430 2,090 

Sinking Pond 

Area 1 ‐ Inlet(2) 1.0 1.30 1.00 1,350 590 0.55 1,350 250 

Area 2 ‐ Initial 1.0 1.28 0.93 2,710 1,160 0.52 1,150 200 

Area 2 Re‐Dredge(3) 1.0 2.43 1.49 560 450 n/a n/a n/a 

Area 3 1.0 1.53 0.74 2,410 1,230 0.51 950 170 

Area 4 1.0 1.47 0.82 3,950 1,940 0.52 1,240 220 

Area 5 ‐ Initial 1.0 1.38 1.00 3,160 1,460 0.63 1,360 290 

Area 5 ‐ 2 ft Removal Area 2.0 2.45 2.01 180 150 n/a n/a n/a 

Area 5 Re‐Dredge(3) 1.0 2.88 1.01 1,160 1,120 n/a n/a n/a 

Sinking Pond Total 13,760 8,100 1,130 

Notes: 
(1) Average depths estimated from subcontractor survey data summary tables. Calculated values exclude survey control points below the 
thermocline (elevation 128 ft) in Sinking Pond. 
(2) Backfill volume does not include rip rap stone used for the Inlet channel and check dam. 
(3) Excavated depth and volumes for re‐dredge areas is the total amount for that area (i.e., includes depth and volume from the first round of 
dredging and from re‐dredging). 
cy: cubic yards 
ft: feet 
n/a: not applicable 
sy: square yards 
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Table 2
 
Sinking Pond Confirmatory Sampling Results Summary
 

Sediment Construction Summary and Final Sediment Remedial Action Report
 
W.R. Grace Superfund Site
 

Acton-Concord, Massachusetts
 

DRAFT 

Confirmatory Sample 
Location ID 

Sinking Pond 
Area 

Initial Result Following Re‐Dredge 
Final Arsenic 

Concentration(1) 

(mg/kg)Sample Date 

Arsenic 
Concentration 

(mg/kg) Sample Date 

Arsenic 
Concentration 

(mg/kg) 

1 1 9/15/2011 11 n/a 11 
2 9/15/2011 5.8 n/a 5.8 
3 9/15/2011 7.7 n/a 7.7 
4 9/15/2011 12 [8.9] n/a 12 [8.9] 
5 9/15/2011 8.1 n/a 8.1 
6 9/15/2011 17 n/a 17 
7 9/15/2011 28 n/a 28 
8 9/15/2011 35 n/a 35 
13 2 10/11/2011 5.5 n/a 5.5 
14 10/11/2011 3.4 [4.2] n/a 3.4 [4.2] 
15 10/11/2011 4.7 n/a 4.7 
16 10/11/2011 86 10/28/2011 71 [220] 71 [220] 
17 10/11/2011 9.2 n/a 9.2 
18 10/11/2011 4.9 n/a 4.9 
19 10/11/2011 1.9 n/a 1.9 
20 10/11/2011 1.6 n/a 1.6 
21 10/11/2011 10 n/a 10 
22 10/11/2011 7.6 n/a 7.6 
23 10/11/2011 180 10/28/2011 6.4 6.4 
24 10/11/2011 12 n/a 12 
25 10/11/2011 6.1 n/a 6.1 
26 10/11/2011 3.8 n/a 3.8 
27 10/11/2011 9 n/a 9 
28 10/11/2011 30 n/a 30 
29 10/11/2011 3.2 n/a 3.2 
30 10/11/2011 28 n/a 28 
31 10/11/2011 5.4 n/a 5.4 
32 10/11/2011 2.1 n/a 2.1 
33 3 9/29/2011 9.7 n/a 9.7 
34 9/29/2011 10 n/a 10 
35 9/29/2011 3.3 n/a 3.3 
36 9/29/2011 3.9 n/a 3.9 
37 9/29/2011 4.8 n/a 4.8 
38 9/29/2011 5.1 n/a 5.1 
39 9/29/2011 4.2 n/a 4.2 
40 9/29/2011 1.9 n/a 1.9 
41 9/29/2011 2.6 n/a 2.6 
42 9/29/2011 4.2 n/a 4.2 
43 9/29/2011 29 n/a 29 
44 9/29/2011 6.9 n/a 6.9 
45 9/29/2011 5.2 n/a 5.2 
46 9/29/2011 31 n/a 31 
47 9/29/2011 6.5 [5.5] n/a 6.5 [5.5] 
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Table 2
 
Sinking Pond Confirmatory Sampling Results Summary
 

Sediment Construction Summary and Final Sediment Remedial Action Report
 
W.R. Grace Superfund Site
 

Acton-Concord, Massachusetts
 

DRAFT 

Confirmatory Sample 
Location ID 

Sinking Pond 
Area 

Initial Result Following Re‐Dredge 
Final Arsenic 

Concentration(1) 

(mg/kg)Sample Date 

Arsenic 
Concentration 

(mg/kg) Sample Date 

Arsenic 
Concentration 

(mg/kg) 

48 4 10/6/2011 2.7 n/a 2.7 
49 10/6/2011 < 1.6 n/a < 1.6 
50 10/6/2011 1.6 [< 1.6] n/a 1.6 [< 1.6] 
51 10/6/2011 2.6 n/a 2.6 
52 10/6/2011 6.3 n/a 6.3 
53 10/6/2011 8.3 n/a 8.3 
54 10/6/2011 2.9 n/a 2.9 
55 10/6/2011 17 n/a 17 
56 10/6/2011 2.3 n/a 2.3 
57 10/6/2011 2.1 n/a 2.1 
58 10/6/2011 5.1 n/a 5.1 
59 10/6/2011 33 n/a 33 
60 10/6/2011 21 n/a 21 
61 10/6/2011 5.1 n/a 5.1 
9 5 10/17/2011 5.8 n/a 5.8 
10 10/17/2011 10 n/a 10 
11 10/17/2011 4.3 n/a 4.3 
12 10/17/2011 61 10/28/2011 26 26 
62 10/17/2011 8.3 n/a 8.3 
63 10/17/2011 1.6 [< 1.6 ] n/a 1.6 [< 1.6 ] 
64 10/17/2011 5.4 n/a 5.4 
65 10/17/2011 12 n/a 12 
66 10/17/2011 14 n/a 14 
67 10/17/2011 6.4 n/a 6.4 
68 10/17/2011 6.7 n/a 6.7 
69 10/17/2011 < 1.7 n/a < 1.7 
70 10/17/2011 8.8 n/a 8.8 
71 10/17/2011 5.8 n/a 5.8 
72 10/17/2011 280 10/28/2011 7.4 7.4 
73 10/17/2011 160 10/28/2011 < 1.4 < 1.4 
74 10/17/2011 4.8 n/a 4.8 
75 10/17/2011 460 10/28/2011 4.2 4.2 
76 10/17/2011 3.8 n/a 3.8 

Notes: 
(1) Final value represents post‐remediation dataset. For duplicates, the average value between the parent and duplicate 
samples was used in the ProUCL calculations (Attachment I). 
[….] Value in brackets is the result of the duplicate field analysis. 
n/a: not applicable 
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Table 3
 
Off-Site Waste Disposal Summary
 

Sediment Construction Summary and Final Sediment Remedial Action Report
 
W.R. Grace Superfund Site
 

Acton-Concord, Massachusetts
 

DRAFT 

Disposal Facility Material Quantity Notes 
Waste Management Turnkey 
Recycling and Environmental 
Enterprises in Rochester, New 
Hampshire. 

North Lagoon Wetlands Soil/Sediment 2,392.21 TONS(1) 
Bill of Lading #1 submitted 
October 7, 2011. 

Sinking Pond Soil/Sediment 

Other Impacted Material(2) 

8,491.83 TONS(1) 

1,014.79 TONS 

Bill of Lading #2 submitted 
November 30, 2011. 

Turnkey Total 11,898.83 TONS 

RJ Cobb in Bellingham, 
Massachusetts 

Non‐Impacted Trees and Vegetative 
Material from North Lagoon Wetland 

1,600.00 CY 

Clear Summit Earth Materials in 
Lancaster, Massachusetts. 

Non‐Impacted Trees and Vegetative 
Material from Sinking Pond 

525.00 CY 

Devens Recycling Center in 
Devens, Massachusetts. Turbidity Curtain from Sinking Pond 10.50 TONS 

Notes: 
(1) Includes the Portland cement added to the sediment prior to off‐site transportation and disposal. 

(2) "Other impacted material" includes vegetative material (i.e., tree trunks, branches), and materials used in the 
construction of the Sediment Dewatering Pad and Decontamination Pad. 

CY: cubic yards 
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Table 4 DRAFT 
Imported Materials Analytical Results Summary 

Sediment Construction Summary and Final Sediment Remedial Action Report 
W.R. Grace Superfund Site
 

Acton-Concord, Massachusetts
 

Material Use Topsoil for North Lagoon Wetland Topsoil for Sinking Pond 
Sandy Silt for Check 

Dam(2) 

Sample ID NLW-TS001 NLW-TS002 NLW-TS004 NLW-TS006 SP-TS001 SP-TS002 SP-TS003 SP-TS004 NLW SP Clay 001HF 
Sample Date 7/12/2011 8/3/2011 8/23/2011 9/6/2011 9/23/2011 9/23/2011 10/14/2011 10/14/2011 9/6/2011 

MassDEP MassDEP 
Analyte Units MCP RCS-1 Background Result DL Result DL Result DL Result DL Result DL Result DL Result DL Result DL Result DL 

Standard1 Standards1 

MADEP VPH Revision 1.1 
C5-C8 Aliphatic Hydrocarbons mg/Kg-dry 100 NA ND 2.9 ND 2.0 ND 2.4 ND 2.0 ND 4.5 ND 4.5 ND 3.2 ND 3.8 ND 2.8 
C9-C12 Aliphatic Hydrocarbons mg/Kg-dry 1,000 NA ND 2.9 ND 2.0 ND 2.4 ND 2.0 ND 4.5 ND 4.5 ND 3.2 ND 3.8 ND 2.8 
C9-C10 Aromatic Hydrocarbons mg/Kg-dry 1,000 NA ND 2.9 ND 2.0 ND 2.4 ND 2.0 ND 4.5 ND 4.5 ND 3.2 ND 3.8 ND 2.8 
Benzene mg/Kg-dry 2 NA ND 0.057 ND 0.039 ND 0.048 ND 0.041 ND 0.09 ND 0.091 ND 0.063 ND 0.076 ND 0.056 
Ethylbenzene mg/Kg-dry 40 NA ND 0.057 ND 0.039 ND 0.048 ND 0.041 ND 0.09 ND 0.091 ND 0.063 ND 0.076 ND 0.056 
Methyl tert-butyl ether mg/Kg-dry 0.1 NA ND 0.057 ND 0.039 ND 0.048 ND 0.041 ND 0.09 ND 0.091 ND 0.063 ND 0.076 ND 0.056 
Naphthalene mg/Kg-dry 4 NA ND 0.057 ND 0.039 ND 0.048 ND 0.041 ND 0.09 ND 0.091 ND 0.063 ND 0.076 ND 0.056 
Toluene mg/Kg-dry 30 NA ND 0.057 ND 0.039 ND 0.048 ND 0.041 ND 0.09 ND 0.091 ND 0.063 ND 0.076 ND 0.056 
m,p-Xylene mg/Kg-dry 300 NA ND 0.057 ND 0.039 ND 0.048 ND 0.041 ND 0.09 ND 0.091 ND 0.063 ND 0.076 ND 0.056 
o-Xylene mg/Kg-dry 300 NA ND 0.057 ND 0.039 ND 0.048 ND 0.041 ND 0.09 ND 0.091 ND 0.063 ND 0.076 ND 0.056 

Volatile Organic Compounds 
Acetone µg/Kg-dry 6,000 NA 260 250 160 140 230 210 ND 170 ND 450 ND 470 ND 520 ND 530 ND 340 
Tertiary Amyl Methyl Ether µg/Kg-dry NE NA ND 50 ND 28 ND 43 ND 35 ND 90 ND 95 ND 100 ND 110 ND 68 
Benzene µg/Kg-dry 2,000 NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
Bromobenzene µg/Kg-dry NE NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
Bromochloromethane µg/Kg-dry NE NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
Bromodichloromethane µg/Kg-dry 500 NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
Bromoform µg/Kg-dry 100 NA ND 50 ND 28 ND 43 ND 35 ND 90 ND 95 ND 100 ND 110 ND 68 
Bromomethane µg/Kg-dry 500 NA ND 50 ND 28 ND 43 ND 35 ND 90 ND 95 ND 100 ND 110 ND 68 
sec-Butylbenzene µg/Kg-dry NE NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
n-Butylbenzene µg/Kg-dry NE NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
tert-Butylbenzene µg/Kg-dry NE NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
Carbon disulfide µg/Kg-dry NE NA ND 50 ND 28 ND 43 ND 35 ND 90 ND 95 ND 100 ND 110 ND 68 
Carbon tetrachloride µg/Kg-dry 5,000 NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
Chlorobenzene µg/Kg-dry 1,000 NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
Dibromochloromethane µg/Kg-dry 5 NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
Chloroethane µg/Kg-dry NE NA ND 50 ND 28 ND 43 ND 35 ND 90 ND 95 ND 100 ND 110 ND 68 
Chloroform µg/Kg-dry 300 NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
Chloromethane µg/Kg-dry NE NA ND 50 ND 28 ND 43 ND 35 ND 90 ND 95 ND 100 ND 110 ND 68 
2-Chlorotoluene µg/Kg-dry NE NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
4-Chlorotoluene µg/Kg-dry NE NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
1,2-Dibromo-3-chloropropane µg/Kg-dry NE NA ND 130 ND 71 ND 110 ND 87 ND 230 ND 240 ND 260 ND 270 ND 170 
1,2-Dibromoethane µg/Kg-dry NE NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
Dibromomethane µg/Kg-dry 5 NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
1,3-Dichlorobenzene µg/Kg-dry 1,000 NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
1,2-Dichlorobenzene µg/Kg-dry 9,000 NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
1,4-Dichlorobenzene µg/Kg-dry 700 NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
Dichlorodifluoromethane µg/Kg-dry NE NA ND 50 ND 28 ND 43 ND 35 ND 90 ND 95 ND 100 ND 110 ND 68 
1,1-Dichloroethane µg/Kg-dry 400 NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
1,2-Dichloroethane µg/Kg-dry 100 NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
1,1-Dichloroethene µg/Kg-dry 3,000 NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
cis-1,2-Dichloroethene µg/Kg-dry 300 NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
trans-1,2-Dichloroethene µg/Kg-dry 1,000 NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
1,2-Dichloropropane µg/Kg-dry 100 NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
1,3-Dichloropropane µg/Kg-dry NE NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
2,2-Dichloropropane µg/Kg-dry NE NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
1,1-Dichloropropene µg/Kg-dry NE NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
cis-1,3-Dichloropropene µg/Kg-dry NE NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
trans-1,3-Dichloropropene µg/Kg-dry NE NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
Diethyl ether µg/Kg-dry NE NA ND 250 ND 140 ND 210 ND 170 ND 450 ND 470 ND 520 ND 530 ND 340 
Diisopropyl ether µg/Kg-dry NE NA ND 50 ND 28 ND 43 ND 35 ND 90 ND 95 ND 100 ND 110 ND 68 
1,4-Dioxane µg/Kg-dry NE NA ND 1,300 ND 710 ND 1,100 ND 870 ND 2,300 ND 2,400 ND 2,600 ND 2,700 ND 1700 
Ethyl Tertiary Butyl Ether µg/Kg-dry NE NA ND 50 ND 28 ND 43 ND 35 ND 90 ND 95 ND 100 ND 110 ND 68 
Ethylbenzene µg/Kg-dry 40,000 NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
Hexachlorobutadiene µg/Kg-dry 6,000 NA ND 50 ND 28 ND 43 ND 35 ND 90 ND 95 ND 100 ND 110 ND 68 
2-Hexanone µg/Kg-dry NE NA ND 250 ND 140 ND 210 ND 170 ND 450 ND 470 ND 520 ND 530 ND 340 
Isopropylbenzene µg/Kg-dry NE NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
4-Isopropyltoluene µg/Kg-dry NE NA 58 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
2-Butanone µg/Kg-dry NE NA ND 250 ND 140 ND 210 ND 170 ND 450 ND 470 ND 520 ND 530 ND 340 
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Table 4 DRAFT 
Imported Materials Analytical Results Summary 

Sediment Construction Summary and Final Sediment Remedial Action Report 
W.R. Grace Superfund Site
 

Acton-Concord, Massachusetts
 

Material Use Topsoil for North Lagoon Wetland Topsoil for Sinking Pond 
Sandy Silt for Check 

Dam(2) 

Sample ID NLW-TS001 NLW-TS002 NLW-TS004 NLW-TS006 SP-TS001 SP-TS002 SP-TS003 SP-TS004 NLW SP Clay 001HF 
Sample Date 7/12/2011 8/3/2011 8/23/2011 9/6/2011 9/23/2011 9/23/2011 10/14/2011 10/14/2011 9/6/2011 

MassDEP MassDEP 
Analyte Units MCP RCS-1 Background Result DL Result DL Result DL Result DL Result DL Result DL Result DL Result DL Result DL 

Standard1 Standards1 

Volatile Organic Compounds (continued) 
4-Methyl-2-pentanone µg/Kg-dry NE NA ND 250 ND 140 ND 210 ND 170 ND 450 ND 470 ND 520 ND 530 ND 340 
Methyl tert-butyl ether µg/Kg-dry 100 NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
Naphthalene µg/Kg-dry 4,000 NA ND 50 ND 28 ND 43 ND 35 ND 90 ND 95 ND 100 ND 110 ND 68 
Methylene chloride µg/Kg-dry 100 NA ND 50 ND 28 ND 43 ND 35 91 90 ND 95 ND 100 ND 110 ND 68 
n-Propylbenzene µg/Kg-dry NE NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
Styrene µg/Kg-dry 3,000 NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
1,1,1,2-Tetrachloroethane µg/Kg-dry 100 NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
1,1,2,2-Tetrachloroethane µg/Kg-dry 5 NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
Tetrachloroethene µg/Kg-dry 1,000 NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
Tetrahydrofuran µg/Kg-dry NE NA ND 250 ND 140 ND 210 ND 170 ND 450 ND 470 ND 520 ND 530 ND 340 
Toluene µg/Kg-dry 30,000 NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
1,2,4-Trichlorobenzene µg/Kg-dry 2,000 NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
1,2,3-Trichlorobenzene µg/Kg-dry NE NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
1,1,1-Trichloroethane µg/Kg-dry 30,000 NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
1,1,2-Trichloroethane µg/Kg-dry 100 NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
Trichloroethene µg/Kg-dry 300 NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
Trichlorofluoromethane µg/Kg-dry NE NA ND 50 ND 28 ND 43 ND 35 ND 90 ND 95 ND 100 ND 110 ND 68 
1,2,3-Trichloropropane µg/Kg-dry NE NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
1,2,4-Trimethylbenzene µg/Kg-dry NE NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
1,3,5-Trimethylbenzene µg/Kg-dry NE NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
Vinyl chloride µg/Kg-dry 600 NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
o-Xylene µg/Kg-dry 300,000 NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 
m,p-Xylene µg/Kg-dry 300,000 NA ND 25 ND 14 ND 21 ND 17 ND 45 ND 47 ND 52 ND 53 ND 34 

MADEP EPH Revision 1.1 
C9-C18 Aliphatic Hydrocarbons mg/Kg-dry 1,000 NA ND 12 ND 11 ND 11 ND 11 ND 11 ND 12 ND 11 ND 12 ND 12 
C19-C36 Aliphatic Hydrocarbons mg/Kg-dry 3,000 NA 27 12 42 11 25 11 26 11 44 11 41 12 25 11 24 12 ND 12 
C11-C22 Aromatic Hydrocarbons mg/Kg-dry 1,000 NA 19 12 21 11 ND 11 14 11 12 11 ND 12 ND 11 ND 12 ND 12 
Naphthalene mg/Kg-dry 4 NA ND 0.12 ND 0.11 ND 0.11 ND 0.11 ND 0.11 ND 0.12 ND 0.11 ND 0.12 ND 0.12 
2-Methylnaphthalene mg/Kg-dry 0.7 NA ND 0.12 ND 0.11 ND 0.11 ND 0.11 ND 0.11 ND 0.12 ND 0.11 ND 0.12 ND 0.12 
Acenaphthylene mg/Kg-dry 1 NA ND 0.12 ND 0.11 ND 0.11 ND 0.11 ND 0.11 ND 0.12 ND 0.11 ND 0.12 ND 0.12 
Acenaphthene mg/Kg-dry 4 NA ND 0.12 ND 0.11 ND 0.11 ND 0.11 ND 0.11 ND 0.12 ND 0.11 ND 0.12 ND 0.12 
Fluorene mg/Kg-dry 1,000 NA ND 0.12 ND 0.11 ND 0.11 ND 0.11 ND 0.11 ND 0.12 ND 0.11 ND 0.12 ND 0.12 
Phenanthrene mg/Kg-dry 10 NA ND 0.12 ND 0.11 ND 0.11 ND 0.11 ND 0.11 ND 0.12 ND 0.11 ND 0.12 ND 0.12 
Anthracene mg/Kg-dry 1,000 NA ND 0.12 ND 0.11 ND 0.11 ND 0.11 ND 0.11 ND 0.12 ND 0.11 ND 0.12 ND 0.12 
Fluoranthene mg/Kg-dry 1,000 NA ND 0.12 0.14 0.11 ND 0.11 0.13 0.11 ND 0.11 ND 0.12 ND 0.11 ND 0.12 ND 0.12 
Pyrene mg/Kg-dry 1,000 NA ND 0.12 0.12 0.11 ND 0.11 ND 0.11 ND 0.11 ND 0.12 ND 0.11 ND 0.12 ND 0.12 
Benz(a)anthracene mg/Kg-dry 7 NA ND 0.12 ND 0.11 ND 0.11 ND 0.11 ND 0.11 ND 0.12 ND 0.11 ND 0.12 ND 0.12 
Chrysene mg/Kg-dry 70 NA ND 0.12 ND 0.11 ND 0.11 ND 0.11 ND 0.11 ND 0.12 ND 0.11 ND 0.12 ND 0.12 
Benzo(b)fluoranthene mg/Kg-dry 7 NA ND 0.12 ND 0.11 ND 0.11 0.11 0.11 ND 0.11 ND 0.12 ND 0.11 ND 0.12 ND 0.12 
Benzo(k)fluoranthene mg/Kg-dry 70 NA ND 0.12 ND 0.11 ND 0.11 ND 0.11 ND 0.11 ND 0.12 ND 0.11 ND 0.12 ND 0.12 
Benzo(a)pyrene mg/Kg-dry 2 NA ND 0.12 ND 0.11 ND 0.11 ND 0.11 ND 0.11 ND 0.12 ND 0.11 ND 0.12 ND 0.12 
Dibenz(a,h)anthracene mg/Kg-dry 0.7 NA ND 0.12 ND 0.11 ND 0.11 ND 0.11 ND 0.11 ND 0.12 ND 0.11 ND 0.12 ND 0.12 
Indeno(1,2,3-cd)pyrene mg/Kg-dry 7 NA ND 0.12 ND 0.11 ND 0.11 ND 0.11 ND 0.11 ND 0.12 ND 0.11 ND 0.12 ND 0.12 
Benzo(g,h,i)perylene mg/Kg-dry 1,000 NA ND 0.12 ND 0.11 ND 0.11 ND 0.11 ND 0.11 ND 0.12 ND 0.11 ND 0.12 ND 0.12 

Semi-Volatile Organic Compounds 
Acenaphthene µg/Kg-dry 4,000 500 ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300 
Acenaphthylene µg/Kg-dry 1,000 500 ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300 
Acetophenone µg/Kg-dry NE NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300 
Aniline µg/Kg-dry NE NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300 
Anthracene µg/Kg-dry 1,000,000 1,000 ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300 
1,2-Diphenylhydrazine (as Azobenzene) µg/Kg-dry NE NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300 
Benzo(a)anthracene µg/Kg-dry 7,000 2,000 ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300 
Benzo(a)pyrene µg/Kg-dry 2,000 2,000 ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300 
Benzo(b)fluoranthene µg/Kg-dry 7,000 2,000 ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300 
Benzo(k)fluoranthene µg/Kg-dry 70,000 1,000 ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300 
Benzo(g,h,i)perylene µg/Kg-dry 1,000,000 1,000 ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300 
4-Bromophenyl phenyl ether µg/Kg-dry NE NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300 
Butyl benzyl phthalate µg/Kg-dry NE NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300 
Di-n-butyl phthalate µg/Kg-dry NE NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300 
4-Chloroaniline µg/Kg-dry 1000 NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300 
Bis(2-chloroethoxy)methane µg/Kg-dry NE NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300 
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Table 4
Imported Materials Analytical Results Summary

Sediment Construction Summary and Final Sediment Remedial Action Report
W.R. Grace Superfund Site

Acton-Concord, Massachusetts

DRAFT

Material Use

Sample ID
Sample Date

Analyte Units
MassDEP 

MCP RCS-1 

Standard1

MassDEP 
Background 

Standards1

Result DL Result DL Result DL Result DL Result DL Result DL Result DL Result DL Result DL

NLW SP Clay 001HF

Topsoil for North Lagoon Wetland Topsoil for Sinking Pond
Sandy Silt for Check 

Dam(2)

NLW-TS001 NLW-TS002 NLW-TS004 NLW-TS006 SP-TS001
7/12/2011 8/3/2011 8/23/2011 9/6/2011 9/23/2011 9/23/2011 10/14/2011

SP-TS002 SP-TS003 SP-TS004
10/14/2011 9/6/2011

Semi-Volatile Organic Compounds (continued)
Bis(2-chloroethyl)ether µg/Kg-dry 700 NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300
Bis(2-chloroisopropyl)ether µg/Kg-dry 700 NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300
2-Chloronaphthalene µg/Kg-dry NE NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300
2-Chlorophenol µg/Kg-dry 700 NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300
Chrysene µg/Kg-dry 70,000 NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300
Dibenzo(a,h)anthracene µg/Kg-dry 700 500 ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300
Dibenzofuran µg/Kg-dry NE NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300
1,2-Dichlorobenzene µg/Kg-dry 9,000 NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300
1,3-Dichlorobenzene µg/Kg-dry 1,000 NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300
1,4-Dichlorobenzene µg/Kg-dry 700 NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300
3,3´-Dichlorobenzidine µg/Kg-dry 1,000 NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300
2,4-Dichlorophenol µg/Kg-dry 700 NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300
Diethyl phthalate µg/Kg-dry 10,000 NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300
Dimethyl phthalate µg/Kg-dry 30,000 NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300
2,4-Dimethylphenol µg/Kg-dry 700 NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300
2,4-Dinitrophenol µg/Kg-dry NE NA ND 580 ND 560 ND 540 ND 570 ND 570 ND 570 ND 580 ND 580 ND 610
2,4-Dinitrotoluene µg/Kg-dry 700 NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300
2,6-Dinitrotoluene µg/Kg-dry NE NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300
Bis(2-ethylhexyl)phthalate µg/Kg-dry 200,000 NA 440 290 ND 280 ND 270 650 290 350 280 480 280 400 290 410 290 ND 300
Fluoranthene µg/Kg-dry 1,000,000 500 ND 290 ND 280 ND 270 310 290 ND 280 ND 280 ND 290 ND 290 ND 300
Fluorene µg/Kg-dry 1,000,000 1,000 ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300
Hexachlorobenzene µg/Kg-dry 700 NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300
Hexachlorobutadiene µg/Kg-dry 6,000 NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300
Hexachloroethane µg/Kg-dry 700 NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300
Indeno(1,2,3-cd)pyrene µg/Kg-dry 7,000 NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300
Isophorone µg/Kg-dry NE NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300
2-Methylnaphthalene µg/Kg-dry 700 500 ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300
2-Methylphenol µg/Kg-dry NE NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300
4-Methylphenol µg/Kg-dry NE NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300
Naphthalene µg/Kg-dry 4,000 500 ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300
Nitrobenzene µg/Kg-dry NE NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300
2-Nitrophenol µg/Kg-dry NE NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300
4-Nitrophenol µg/Kg-dry NE NA ND 580 ND 560 ND 540 ND 570 ND 570 ND 570 ND 580 ND 580 ND 610
Di-n-octyl phthalate µg/Kg-dry NE NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300
Pentachlorophenol µg/Kg-dry 3,000 NA ND 580 ND 560 ND 540 ND 570 ND 570 ND 570 ND 580 ND 580 ND 610
Phenanthrene µg/Kg-dry 10,000 3,000 ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300
Phenol µg/Kg-dry 1,000 NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300
Pyrene µg/Kg-dry 1,000,000 4,000 ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300
1,2,4-Trichlorobenzene µg/Kg-dry 2,000 NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300
2,4,5-Trichlorophenol µg/Kg-dry 4,000 NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300
2,4,6-Trichlorophenol µg/Kg-dry 700 NA ND 290 ND 280 ND 270 ND 290 ND 280 ND 280 ND 290 ND 290 ND 300

Chlorinated Pesticides
Aldrin µg/Kg-dry 40 NA ND 0.93 ND 0.9 ND 0.87 ND 0.91 ND 0.92 ND 0.93 ND 0.91 ND 0.93 ND 0.97
alpha-BHC µg/Kg-dry NE NA 5.7 0.93 ND 0.9 ND 0.87 ND 0.91 ND 0.92 ND 0.93 ND 0.91 ND 0.93 ND 0.97
beta-BHC µg/Kg-dry NE NA ND 0.93 ND 0.9 ND 0.87 ND 0.91 ND 0.92 ND 0.93 ND 0.91 ND 0.93 ND 0.97
gamma-BHC µg/Kg-dry NE NA ND 0.93 ND 0.9 ND 0.87 ND 0.91 ND 0.92 ND 0.93 ND 0.91 ND 0.93 ND 0.97
delta-BHC µg/Kg-dry NE NA ND 0.93 ND 0.9 ND 0.87 ND 0.91 ND 0.92 ND 0.93 ND 0.91 ND 0.93 ND 0.97
Technical Chlordane µg/Kg-dry 700 NA ND 29 ND 28 ND 27 ND 29 ND 29 ND 29 ND 28 ND 29 ND 30
4,4´-DDD µg/Kg-dry 4,000 NA ND 1.9 ND 1.8 ND 1.7 ND 1.8 ND 1.8 ND 1.9 ND 1.8 ND 1.9 ND 1.9
4,4´-DDE µg/Kg-dry 3,000 NA 3.2 1.9 3.6 1.8 2 1.7 4.3 1.8 3.1 1.8 3.5 1.9 ND 1.8 ND 1.9 ND 1.9
4,4´-DDT µg/Kg-dry 3,000 NA 2.3 1.9 7.4 1.8 ND 1.7 ND 1.8 ND 1.8 ND 1.9 ND 1.8 ND 1.9 ND 1.9
Dieldrin µg/Kg-dry 50 NA ND 1.9 ND 1.8 ND 1.7 ND 1.8 ND 1.8 ND 1.9 ND 1.8 ND 1.9 ND 1.9
Endosulfan I µg/Kg-dry 500 NA ND 0.93 ND 0.9 ND 0.87 ND 0.91 ND 0.92 ND 0.93 ND 0.91 ND 0.93 ND 0.97
Endosulfan II µg/Kg-dry 500 NA ND 1.9 ND 1.8 ND 1.7 ND 1.8 ND 1.8 ND 1.9 ND 1.8 ND 1.9 ND 1.9
Endosulfan sulfate µg/Kg-dry NE NA ND 1.9 ND 1.8 ND 1.7 ND 1.8 ND 1.8 ND 1.9 ND 1.8 ND 1.9 ND 1.9
Endrin µg/Kg-dry 8,000 NA ND 1.9 ND 1.8 ND 1.7 ND 1.8 ND 1.8 ND 1.9 ND 1.8 ND 1.9 ND 1.9
Endrin ketone µg/Kg-dry NE NA ND 1.9 ND 1.8 ND 1.7 ND 1.8 ND 1.8 ND 1.9 ND 1.8 ND 1.9 ND 1.9
Heptachlor µg/Kg-dry 200 NA ND 0.93 ND 0.9 ND 0.87 ND 0.91 ND 0.92 ND 0.93 ND 0.91 ND 0.93 ND 0.97
Heptachlor epoxide µg/Kg-dry 90 NA ND 0.93 ND 0.9 ND 0.87 ND 0.91 ND 0.92 ND 0.93 ND 0.91 ND 0.93 ND 0.97
Hexachlorobenzene µg/Kg-dry 700 NA ND 0.93 ND 0.9 ND 0.87 ND 0.91 ND 0.92 ND 0.93 ND 0.91 ND 0.93 ND 0.97
Methoxychlor µg/Kg-dry 200,000 NA ND 9.3 ND 9 ND 8.7 ND 9.1 ND 9.2 ND 9.3 ND 9.1 ND 9.3 ND 9.7
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Table 4
Imported Materials Analytical Results Summary

Sediment Construction Summary and Final Sediment Remedial Action Report
W.R. Grace Superfund Site

Acton-Concord, Massachusetts

DRAFT

Material Use

Sample ID
Sample Date

Analyte Units
MassDEP 

MCP RCS-1 

Standard1

MassDEP 
Background 

Standards1

Result DL Result DL Result DL Result DL Result DL Result DL Result DL Result DL Result DL

NLW SP Clay 001HF

Topsoil for North Lagoon Wetland Topsoil for Sinking Pond
Sandy Silt for Check 

Dam(2)

NLW-TS001 NLW-TS002 NLW-TS004 NLW-TS006 SP-TS001
7/12/2011 8/3/2011 8/23/2011 9/6/2011 9/23/2011 9/23/2011 10/14/2011

SP-TS002 SP-TS003 SP-TS004
10/14/2011 9/6/2011

Polychlorinated Biphenyls
Aroclor 1254 µg/Kg-dry 2,000 NA ND 29 ND 28 ND 27 ND 29 ND 29 ND 29 ND 28 ND 29 ND 30
Aroclor 1262 µg/Kg-dry 2,000 NA ND 29 ND 28 ND 27 ND 29 ND 29 ND 29 ND 28 ND 29 ND 30
Aroclor 1221 µg/Kg-dry 2,000 NA ND 29 ND 28 ND 27 ND 29 ND 29 ND 29 ND 28 ND 29 ND 30
Aroclor 1260 µg/Kg-dry 2,000 NA ND 29 ND 28 ND 27 ND 29 ND 29 ND 29 ND 28 ND 29 ND 30
Aroclor 1268 µg/Kg-dry 2,000 NA ND 29 ND 28 ND 27 ND 29 ND 29 ND 29 ND 28 ND 29 ND 30
Aroclor 1248 µg/Kg-dry 2,000 NA ND 29 ND 28 ND 27 ND 29 ND 29 ND 29 ND 28 ND 29 ND 30
Aroclor 1232 µg/Kg-dry 2,000 NA ND 29 ND 28 ND 27 ND 29 ND 29 ND 29 ND 28 ND 29 ND 30
Aroclor 1016 µg/Kg-dry 2,000 NA ND 29 ND 28 ND 27 ND 29 ND 29 ND 29 ND 28 ND 29 ND 30
Aroclor 1242 µg/Kg-dry 2,000 NA ND 29 ND 28 ND 27 ND 29 ND 29 ND 29 ND 28 ND 29 ND 30

Chlorinated Herbicides
2,4,5-T µg/Kg-dry NE NA ND 9.8 ND 12 ND 10 ND 11 ND 9.8 ND 9.4 ND 9.7 ND 9.5 ND 10
2,4,5-TP (Silvex) µg/Kg-dry NE NA ND 9.8 ND 12 ND 10 ND 11 ND 9.8 ND 9.4 ND 9.7 ND 9.5 ND 10
2,4-D µg/Kg-dry NE NA ND 9.8 ND 12 ND 10 ND 11 ND 9.8 ND 9.4 ND 9.7 ND 9.5 ND 10
2,4-DB µg/Kg-dry NE NA ND 78 ND 80 ND 80 ND 91 ND 78 ND 76 ND 77 ND 76 ND 80
Dalapon µg/Kg-dry NE NA ND 9.8 ND 12 ND 10 ND 11 ND 9.8 ND 9.4 ND 9.7 ND 9.5 ND 10
Dicamba µg/Kg-dry NE NA ND 20 ND 24 ND 21 ND 23 ND 20 ND 19 ND 19 ND 19 ND 20
Dichloroprop µg/Kg-dry NE NA ND 9.8 ND 12 ND 10 ND 11 ND 9.8 ND 9.4 ND 9.7 ND 9.5 ND 10
Dinoseb µg/Kg-dry NE NA ND 20 ND 24 ND 21 ND 23 ND 20 ND 19 ND 19 ND 19 ND 20
MCPA µg/Kg-dry NE NA ND 2,900 ND 3,300 ND 3,100 ND 3,400 ND 2,900 ND 2,800 ND 2,900 ND 2,800 ND 3,000
MCPP µg/Kg-dry NE NA ND 2,900 ND 3,300 ND 3,100 ND 3,400 ND 2,900 ND 2,800 ND 2,900 ND 2,800 ND 3,000

Metals
Arsenic mg/Kg-dry 20 20 7.94 6.72 17.7 6.79 9.57 6.34 9.84 7.09 13.3 7.21 10.4 7.22 11.1 7.09 14 7.25 23.1 7.42
Barium mg/Kg-dry 1,000 50 ND 26.9 67.8 27.2 25.5 25.3 31.5 14.2 44.1 14.4 31.8 14.5 28.2 14.1 26.6 14.5 75.1 14.8
Cadmium mg/Kg-dry 2 2 ND 0.672 ND 0.679 ND 0.634 ND 0.709 ND 0.721 ND 0.722 ND 0.709 ND 0.725 ND 0.742
Chromium (Total)3 mg/Kg-dry 30 30 9.99 1.34 30.62 1.36 11.8 1.27 13.6 1.42 14.9 1.44 12.6 1.45 10.8 1.41 9.96 1.45 28.9 1.48
Chromium (VI)3 mg/Kg-dry 30 30 - - ND 1.9 - - - - - - - - - - - - - -
Copper mg/Kg-dry NE 40 16.1 3.36 17.5 3.39 13.4 3.17 11.2 3.55 10.8 3.6 13.2 3.61 11.4 3.54 11.7 3.62 22.5 3.71
Iron mg/Kg-dry NE 20,000 5,670 13.4 13,900 13.6 6,280 12.7 7,690 28.4 8,680 28.9 5,990 28.9 6,670 28.4 6,690 28.9 20,800 29.7
Lead mg/Kg-dry 300 100 13.5 6.72 20.3 6.79 16.3 6.34 81.6 5.67 23.9 5.77 31.6 5.77 23.5 5.67 20 5.8 8.35 5.93
Manganese mg/Kg-dry NE 300 112 2.01 194 2.04 119 1.9 134 2.84 137 2.17 118 2.16 120 2.13 96.6 2.18 452 2.97
Selenium mg/Kg-dry 400 0.5 ND 16.1 ND 16.3 ND 15.2 ND 17.0 ND 17.3 ND 17.3 ND 17.1 ND 17.4 ND 17.8
Silver mg/Kg-dry 100 0.6 ND 1.88 ND 1.9 ND 1.77 ND 1.99 ND 2.02 ND 2.02 ND 1.99 ND 2.02 ND 2.08

    Mercury mg/Kg-dry 20 0.3 ND 0.0575 ND 0.0547 ND 0.0514 0.244 0.0557 ND 0.0573 0.0562 0.0553

Percent Moisture wt% NE NE 15 NE 11.9 NE 9.1 NE 13.4 NE 13.7 NE 14.9 NE 14.4 NE 15 NE 17.4 NE
    pH pH Units NE NE 7.1 NE 6.8 NE 7.5 NE 6.5 NE 5.7 NE 6.2 NE 6.9 NE 6.7 NE NE

Notes:

DL:        Detection Limit
EPH:      Extractable Petroleum Hydrocarbons
MassDEP: Massachusetts Department of Environmental Protection
MCP:     Massachusetts Contingency Plan
mg/kg:   milligram per kilogram
µg/kg:    microgram per kilogram
NA:        Not Applicable
ND:        Not Detected
NE:        Not Established
RCS-1:  Reportable Concentrations for Soils
VPH:      Volatile Petroleum Hydrocarbon

BOLD - exceeds laboratory method detection limit

1. Analytical results were compared to the RCS-1 standard, and the higher of RCS-1 standards and established Massachusetts background concentrations for PAHs and metals in soils, except for 
lead and PCBs (100% Design Report).  For lead, the established background concentration for natural soils (100 mg/kg) was used.  For PCBs, concentrations above the detection limit were 
unacceptable.
2. This material was used beneath an impermeable 40 mil HDPE liner for the construction of the permanent check dam between the Inlet and Sinking Pond.

3. The standard listed for total chromium is based on hexavalent chromium (30 mg/kg). If the result exceeded 30 mg/kg, the sample was analyzed for hexavalent chromium and compared to the 
hexavalent chromium standard (30 mg/kg). The standard for non-hexavalent chromium is 100 mg/kg; no sample exceeded this value.
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Table 5
Data Quality Review for Confirmatory and Fill Material Samples

Sediment Construction Summary and Final Sediment Remedial Action Report
W.R. Grace Superfund Site

Acton-Concord, Massachusetts

DRAFT

Area / Sample Description
Lab SDG ID 
(see Note 1)

No. of 
Samples

No. of 
Duplicates

No. of 
Field Blanks

No. of 
MS/MSDs

Reporting Limit Below Required 
Value?

Case Narrative 
Available & 
Reviewed?

Presumptive 
Certainty Form 

Present?

CONFIRMATORY SAMPLES (SEE NOTE 2)

Area 1 J36343 8 1 0 1 yes yes yes

Area 2 J36931 20 1 1 1 yes yes yes

Area 3 J36712 15 1 1 1 yes yes yes

Area 4 J36824 14 1 1 0 yes yes yes

Area 5 J37037 19 1 1 1 yes yes yes

Area 2 and Area 5 
Re‐Dredge
(see Note 3)

J37282 6
1 

(see Note 4)
1 

(see Note 4)
0 yes yes yes

TOTAL 82 6 5 4

FILL MATERIAL SAMPLES (SEE NOTE 5)

NLW‐TS001 
(Topsoil for North Lagoon 
Wetlands)

1107030 1 n/a n/a n/a

Yes, except for 
dibromochloromethane, 

dibromomethane and 1,1,2,2‐
tetrachloroethane

yes yes

NLW‐TS002 
(Topsoil for North Lagoon 
Wetlands)

1108011 1 n/a n/a n/a

Yes, except for 
dibromochloromethane, 

dibromomethane and 1,1,2,2‐
tetrachloroethane

yes yes

NLW‐TS004 
(Topsoil for North Lagoon 
Wetlands)

1108051 1 n/a n/a n/a

Yes, except for 
dibromochloromethane, 

dibromomethane and 1,1,2,2‐
tetrachloroethane

yes yes

NLW‐TS006  
(Topsoil for North Lagoon 
Wetlands)

1109013 1 n/a n/a n/a

Yes, except for 
dibromochloromethane, 

dibromomethane and 1,1,2,2‐
tetrachloroethane

yes

Yes, except for 
herbicides and 

mercury 
(see Note 6)

SP‐TS001 and SP‐TS002  
(Topsoil for sinking Pond)

1109052 2 n/a n/a n/a

Yes, except for 
dibromochloromethane, 

dibromomethane and 1,1,2,2‐
tetrachloroethane

yes

Yes, except for 
herbicides and 

mercury
(see Note 6)

SP‐TS003 and SP‐TS004  
(Topsoil for Sinking Pond)

1110051 2 n/a n/a n/a

Yes, except for bromoform, 
dibromochloromethane, 

dibromomethane, Methylene 
chloride and 1,1,2,2‐
tetrachloroethane

yes
Yes, except for 
herbicides
(see Note 6)

NLWSPClay001HF 
(Material for construction of 
Sinking Pond Permanent Check 
Dam)

1109014 1 n/a n/a n/a

Yes, except for 
dibromochloromethane, 

dibromomethane and 1,1,2,2‐
tetrachloroethane

yes

Yes, except for 
herbicides and 

mercury
(see Note 6)

Notes: 
1. Laboratory reports for each sample are include in Attachment J.
2. Confirmatory samples consisted of soil/sediment from the limits of excavation in Sinking Pond and analyzed for arsenic using SW846 Method 6010B.
3. Additional confirmatory samples collected following re‐dredge in Areas 2 and 5.

CAM:  Massachusetts Department of Environmental Protection Compendium of Analytical Methods
MS/MSD:  laboratory matrix spike sample / matrix spike sample duplicate
n/a:  indicates that the quality criterion is not applicable to the sample.
SDG ID:  sample delivery group identification (laboratory's identifier for the group of samples)

4. Confirmatory samples for Area 2 Re‐Dredge and Area 5 Re‐Dredge were submitted together and analyzed under one laboratory report. A single duplicate and field blank represent both areas
5.  Samples consisted of topsoil and sandy silt from an offsite source and were analyzed for volatile organic compounds (VOCs) using SW846 Method 8260B, semivolatile organic compounds 
(SVOCs) using Method 8270C, polychlorinated biphenyls (PCBs) using Method 8082, extractable petroleum hydrocarbons (EPH) & volatile petroleum hydrocarbons (VPH) using MassDEP 
Method Revision 1.1, metals using Method 6010B/7141, pesticides using Method 8081A,  and herbicides using Method 8151.
6. Herbicides and, in some cases mercury, were subcontracted by the primary laboratory (AMRO Environmental Laboratories Corporation) to a secondary laboratory (Phoenix Environmental 
Laboratories, Inc.). For these data packages, Phoenix did not provide the optional presumptive certainty forms. However, Phoenix did follow procedures necessary to achieve Presumptive 
Certainty as described in Section 2.1 of the Compendium of Analytical Methods document WSC‐CAM‐VII A. Therefore, Presumptive Certainty was achieved for all data.
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REFERENCE: BASE MAP USGS 7.5 MIN. QUAD., MASSACHUSETTS GEOGRAPHIC INFORMATION SYSTEM, 1987,
 at http://www.mass.gov/mgis/
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Attachment A
Submittal Register

Sediment Construction Summary and Final Sediment Remedial Action Report
W.R. Grace Superfund Site

Acton-Concord, Massachusetts

DRAFT

1 01 11 00 Contractor's Operations Plan Submit 30 days after Notice of Award
01 14 13 Security Plan Part of Contractor's Operations Plan 06/07/11 N-6/20/11 7/19/2011

01 32 23 Topographic Survey Plan Part of Contractor's Operations Plan 6/15/2011; 
7/8/11 v2

S-6/23/11;
N-7/11/11

assumed based on 7/25/11 email 
response

01 32 23 Bathymetric Survey Plan Part of Contractor's Operations Plan 6/15/2011; 
7/8/11 v2

S-6/23/11; 
N-7/11/11

assumed based on 7/25/11 email 
response

01 50 00 Temporary Facilities Plan Part of Contractor's Operations Plan
6/7/2011; 

6/15/11 v2;
7/8/11 v3

S-6/14/11;
R-6/29/11;
N-7/26/11

7/8/11 version eliminated duplicate PDF pages, clarified asphalt type 
used in railroad crossing, and included a cut sheet for the field office 
trailer. EPA 7/5/11 comments noted.

7/19/2011

02 51 29 Equipment Decontamination Plan Part of Contractor's Operations Plan 6/13/11;
6/21/11 v2

S-6/17/11;
N-6/23/11 7/19/2011

02 61 00 Off-Site Disposal Plan Part of Contractor's Operations Plan 6/13/11;
6/21/11 v2

S-6/16/11;
N-6/22/11 7/19/2011

02 61 13 Sediment Removal Plan Part of Contractor's Operations Plan 6/29/2011; 
7/14/11 v2

S-7/11/11;
N-7/15/11 8/11/2011

31 10 00 Site Clearing Plan Part of Contractor's Operations Plan 06/10/11 N-6/15/11 7/19/2011
31 23 23 Select Fill Analysis Plan Part of Contractor's Operations Plan 6/21/11 v2 N-6/23/11 v1 retracted 7/19/2011

6/9/11;
6/16/11 v2

S-6/15/11;
N-6/21/11 Land-Based E&S Plan 7/5/2011

8/5/2011; 
8/10/11 v2

S-8/8/11;
N-8/11/10 In-Water E&S Plan 8/30/2011

31 32 00 Material Transport and Sediment Stabilization Part of Contractor's Operations Plan 6/13/11; 
6/24/11 v2

S-6/21/11;
N-6/28/11 verbal 8/2/11

31 35 26 Sediment Cover Plan Part of Contractor's Operations Plan waived - sediment cover not needed

44 41 13 Spill Control Plan Part of Contractor's Operations Plan 7/22/2011;
7/28/11 v2

S-7/25/11;
N-7/28/11 titled "Environmental Protection Plan" by DAC 8/10/2011

32 72 00 Backfilling Plan Part of Contractor's Operations Plan 07/31/11 N-8/2/11 See also Site Restoration Plan below. 8/17/2011

2 01 11 00 Health and Safety Plan Submit 30 days after Notice of Award.
6/7/11; 

6/19/11 v2;
6/21/11 v3

S-6/14/11; 
v2 rtn for edit
I-6/22/11 v3

3 01 71 03 Construction Schedule Submit 30 days after Notice of Award 06/27/11 I-6/27/11 6/2/2011

4 02 72 00 Water Treatment Plan Submit 30 days after Notice of Award 6/13/11; S-6/17/11; 8/9/2011

Status/Date
(see Note 1) Notes USEPA Approval (shading = 

items requested for review)

31 25 13 Sediment Erosion and Control Plan Part of Contractor's Operations Plan

Item 
No. Section Submittal Description Submittal Timeline Date 

Received

4 02 72 00 Water Treatment Plan Submit 30 days after Notice of Award 6/22/11 v2 N-6/23/11 8/9/2011

01 33 00 Daily Construction Report 8:30 am following day
01 14 13 Daily Log Part of Daily Construction Report

08/19/11 I-8/19/11 report for RR crossing and fence damage from 8/13.
12/16/11 I-12/16/11 report for 11/21 vandalism.

01 14 13 Daily Excavation and Material Details Part of Daily Construction Report
02 61 13 Description of work activity Part of Daily Construction Report
02 72 00 Water treatment effluent data Part of Daily Construction Report
31 35 26 Daily progress numbers Part of Daily Construction Report
32 72 00 Description of work activity Part of Daily Construction Report
01 33 00 Weekly Construction Report 8:30 am following day ongoing as part of weekly calls
01 32 23 Interim Survey Data for North Lagoon Wetland (Grade stakes) Part of Weekly Construction Report
01 32 23 Interim Bucket Position Data for Sinking Pond (RTK-GPS) Part of Weekly Construction Report
02 61 13 Description of Work activity Part of Weekly Construction Report
02 61 00 Off-Site Disposal Documentation Part of Weekly Construction Report
31 25 13 Erosion and sedimentation controls maintenance and repair activities Part of Weekly Construction Report
31 32 00 Stabilization Section Part of Weekly Construction Report
31 35 26 Weekly progress numbers Part of Weekly Construction Report
32 72 00 Description of work activity Part of Weekly Construction Report

7 01 31 19 Updated and current submittal register Weekly meeting maintained by ARCADIS
8 01 31 19 Updated and current construction schedule Weekly meeting 08/03/11 I - 8/3/11 provided on weekly project calls Submitted 8/3/11
9 01 32 23 Preconstruction Survey for North Lagoon Wetland (Topographic) 3 weeks prior to excavation 07/22/11 I-7/25/11
10 01 32 23 Preconstruction Survey for Sinking Pond (Bathymetric and Topographic) 3 weeks prior to dredging 08/01/11 I-8/2/11
11 01 32 23 Post-Removal Interim Survey for North Lagoon Wetland (Topographic) 2 weeks after completion 08/31/11 N-9/1/11

5

6

daily information provided to Construction Manager.

daily information provided to Construction Manager.

weekly information provided to Construction Manager and reported on 
weekly calls.

Part of Daily Construction Report
Report of theft or vandalism01 14 13
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Attachment A
Submittal Register

Sediment Construction Summary and Final Sediment Remedial Action Report
W.R. Grace Superfund Site

Acton-Concord, Massachusetts

DRAFT

Status/Date
(see Note 1) Notes USEPA Approval (shading = 

items requested for review)
Item 
No. Section Submittal Description Submittal Timeline Date 

Received

12 01 32 23 Post-Removal Survey for Sinking Pond (Bathymetric and Topographic) 2 weeks after completion

9/26/11;
9/26/11;
10/8/11;  

10/17/11;

R-9/30/11 (1); 
N-10/08/11 
(2, 3&4); 

N-10/17/11;

Area 1 submitted 9/26; Area 3 on 9/26 (revised to new format on 
10/17); Areas 2 and 4 on 10/08; Areas 1through 5 on 10/17; see also 
item 14.

13 01 32 23 Post-Construction Survey for North Lagoon Wetland (Topographic) 2 weeks after completion 10/17/11 R-10/17/11

14 01 32 23 Post-Construction Survey for Sinking Pond (Bathymetric and Topographic) 2 weeks after completion 12/6/2011;
01/03/12

S-12/11/11;
N-01/13/12

15 01 32 23 Survey Records Project closeout Final NLW certified survey covered in item 13; final SP certified survey 
covered in item 14.

12/16/11 I-12/16/11 final volumes of imported materials (sandy silt for check dam, portland);  

02/01/12 I-02/01/12 surveyor certified survey documents;      
Final volumes of actual dredged materials: ARCADIS maintained tables 
based on information provided by DAC.                                                   
other items covered elsewhere.

17 01 77 00 Operational items Upon final acceptance n/a
07/15/11 N-7/20/11 as-built of sediment dewatering pad submitted as part of RFI 003.
10/17/11 R-10/18/11 as-built of check dam as part of RFI 007.
12/16/11 I-12/16/11 planting restoration as-built.

19 02 51 29 Equipment Decontamination Documentation Report
2 days prior demobilization

12/16/11 I-12/16/11 Partial report submitted 12/16; other records destroyed by vandalism. 
Separate documentation of cleaning/inspection provided by ARCADIS

20 02 61 00 Misplaced Material Report Within 24 hours of an incident n/a

Upon final acceptance
I-10/07/11 

(NLW);
I-11/30/11 (SP).

Bill of Lading for NLW completed on 10/07/11; Bill of Lading for SP 
completed on 11/30/11.

12/16/11 I-12/16/11 documentation for off-site disposal facilities that received NLW and SP 
cleared vegetation and turbidity curtain.

22 02 61 13 Misplaced Material Report Within 24 hours of incident n/a
23 31 05 19 Manufacturer's Specifications Sheets At least 2 weeks prior to use provided as part of items 30 and 31.

Samples and Related Documentation At least 4 weeks before use 06/21/11 N-6/23/11 Lab documentation only.
7/25/2011 N-7/26/11

Prior to Pre-Final Certification Inspection

Prior to Pre-Final Certification Inspection

Construction Drawings01 78 3918

16 01 77 00 All documentation pertaining to all components 

Off-Site Disposal Report21 02 61 00

Topsoil Characterization Data - New England Specialty Soils Lancaster

7/25/2011
8/25/11
8/30/11
9/9/11

9/30/11
10/19/11

N 7/26/11
N-8/29/11
N-8/31/11
R-9/9/11
R-9/30/11

R-10/20/11

7/25 data for 1st 500 cy; 8/25 data for 2nd 500 cy; 8/30 data for 3rd 500 
cy; 9/9 data for 4th 500 cy; 9/30 data for 5th 1000 CY for SP area; 
10/19 data for 6th 1000 CY for SP;

1st data - 7/29/2011 
2nd & 3rd data - 9/1/11

4th data - 9/12/11               
5th data - 10/4/11
6th data 10/19/11

Dense Grade Characterization Data - PJ Keating Lunenburg 07/27/11 N-8/1/11 approved for use in Staging Area only
25 32 72 00 Certificates from seed vendors 2 weeks prior to planting 09/23/11 N-10/4/11 included with Site Seeding & Planting Plan
26 32 72 00 Certificates from plant stock supplier 4 weeks prior to planting 09/23/11 N-10/4/11 included with Site Seeding & Planting Plan
27 32 72 00 Maintenance Data Prior to Pre-Final Certification Inspection 09/23/11 N-10/4/11 included with Site Seeding & Planting Plan

28 34 72 00 Final truck volume counts and measurement summary tables Prior to Pre-Final Certification Inspection Provided to AUS at the end of each trucking day; also documented in 
Bills of Lading (item 21).

29 44 41 13 Spill Response Report Within 72 hours of a spill n/a
30 var. Material Information (cut sheets) Provided as part of other submittals.

31 25 13 Turbidity Curtain 06/07/11 R-6/16/11 Enviro-USA SAVE-T in lieu of Brockton Spilldam 7/8/2011
var. Miscellaneous

Sediment Processing Pad Liner Installation Report 07/29/11 R-7/29/11

Site Planting & Seeding Plan 09/30/11 N-10/4/11
includes approval of erosion control fabric ECSC-2B; includes addition 
of rye and oat cover crop seed

Notes:
1.  Submittal status nomenclature is as follows:

I - For Information Only

31

24
31 23 23

N - Reviewed and Noted
S - Resubmit
J - Rejected

2.  Additional submittals may be required by the Engineer based on actual conditions encountered at the time of construction.

R - Reviewed
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 Pre-Construction Meeting Minutes 

  



de maximis, inc. 

TO: MEMO TO FILE 

FROM: Clayton Smith 

Cc: Attendees 

DATE: June 24, 2011 

RE: W.R. Grace Superfund Site, Acton MA. - Operable Unit No. 3 / Sediment Remedy 
Pre-Construction Meeting Minutes - Draft 

On June 23, 2011, the Pre-Construction Meeting for the W.R. Grace Superfund Site - Operable Unit No. 
3 - Sediment Remedy was conducted at the Site. The meeting sign-in sheet is attached. Attending the 
meeting were: 

I) AECOM (Aecom): Kris Carbonneau, Nick Rudolfo, Barbara Weir. 
2) ARCADIS (Arcadis): Irina Calante, Jeff Holden. 
3) D.A. Collins Environmental (Collins): Steve Bullock, Bruce Hebbel. 
4) de maximis, inc. (de maximis): Thor Helgason, Clayton Smith. 
5) US EPA (EPA): Derrick Golden. 

A summary of the meeting follows: 

I. Introductions / Project Team and Lines of Communication 
A. The participants discussed the procedure for preparation, distribution, revision and completion of 

meeting minutes. De maximis will prepare the minutes and distribute to meeting attendees. 
Comments, if any, should be provided to de max imis prior to the next meeting. A brief 
discussion of the previous meeting minutes will be conducted at the subsequent Progress 
Meeting. Once finalized, the minutes will be posted on Project Portal. 

B I De maximis noted that weekly construction progress meetings will be held Tuesdays at 10:00 AM 
eastern. De maximis will prepare and distribute a draft agenda for the meetings with dial-in 
information for those wishing participate remotely. 

C. De maximis distributed a draft site contact list. That list will be updated as needed during the 
course of work and can be used for emergency notifications or general site knowledge as 
necessary. An updated contact list dated June 24, based on comments received during the Pre­
Construction Meeting, is attached. 

D. The participants reviewed the following regarding the project team, roles/responsibilities and 
lines of communication: 
1) On behalf of W.R. Grace, Remedium Group, Inc (Remedium) is a subsidiary of W.R. Grace 

that handles their environmental matters. Remedium reports directly to W.R. Grace. 
2) On behalf of Remedium, de maximis is the Project Manager for this work and will provide 

Construction Management and oversight during RA construction. The designated Project 
Manager (PM) is Thor Helgason, and is the overall point of contact for the Acton Site, and 
primary liaison between the EPA, MADEP and Remedium. The Construction Manager (CM) 
for this work is Clayton Smith, who will monitor construction activities, conduct progress 
meetings, and communicate construction progress to the de maximis PM and Remedium as 

Meeting Minutes 
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de maximis, inc. 

needed. 
3) EPA is the lead regulatory agency, and primary contact with the public. All communication 

between the EPA and the project Team will be through de maximis. ABCOM is EPA's 
contractor for technical oversight. 

4 The MADEP will also be on-site to review and monitor work progress as necessary. 
5) Arcadis is the engineer for the project. Arcadis will review Contractor project submittals to 

insure conformance with project requirements; provide technical support and construction 
quality assurance (CQA); and prepare the Final Construction Report. Mr. Jeff Holden, PE is 
the lead Engineer; Ms. Irina Calante is the on-site CQA Inspector, and Mr. Mark Gravelding, 
PE is the Engineer-of Record. 

(j) Collins is the primary RA Contractor and is responsible for completing all construction 
activities associated with design drawings, specifications and related documents. Collins will 
direct all formal communication to de maximis. Mr. Bruce Hebbel is their Project Manager 
and Mr. Steve Bullock is their Site Superintendent and Health & Safety Officer. 

II. Overview of Work Schedule and Activities 
A. A discussion of the construction schedule dated May 20, 201 J took place. Collins noted the 

schedule will be revised now that they have secured the ability to cross the MBT A tracks and the 
revised schedule will provide actual start dates for tasks conducted to date and tasks to be 
performed in the near future . The construction schedule will be updated during the course of work 
as necessary. 

R De maximis provided an overview of Site work completed to date and a discussion of upcoming 
activities: 
1) Collins mobilized equipment and manpower to prepare the staging areas. 
2) Collins attended the MBT A-required railroad training for their work force on June 15 and 

June 17. The training is provided by the MBT A. Records of all personnel receiving the 
training will be maintained on-site. On June 22 Collins mobilized an MBTA flagman to allow 
members of Collins' work force to cross the tracks. 

3 Collins began mobilization of field office trailers and support facilities. 
4) Collins' surveyor, Thew & Associates, began establishing site control and verifying existing 

benchmarks. 
5) Collins began installation of erosion and sediment controls. 
6) Collins began installation of site security fencing. 
7) Collins noted that they plan to install the railroad crossing on Monday June 27. It will take a 

few days to complete the crossing detail and once the asphalt layer has been placed, 
equipment will be allowed to cross the tracks. The crossing will be secured during off-hours 
by a locked gate. 

S) Collins will start clearing/grubbing and installation of haul roads. 

III. Project Submittals 
A. EPA ABCOM and MADEP will have access, via Project Portal, to all project submittals that have 

been approved by the Engineer in accordance with the specifications. Those submittals are in a 
folder titled "Submittal Reviewed or as Noted". A hard copy of each submittal will be maintained 
in the de maximis field office. 

B. Arcadis will keep track of submittals using a Submittal Register that will be periodically updated 
and provided to the Team. 

Meeting Minutes 
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C. Regarding the Contractors Operation Plan, De maximis noted that the Contactors Operation Plan 
contains numerous, distinct components and that as those components (i.e. Sediment & Erosion 
Control Plan, Temporary Facilities Plan, Site Clearing plan, etc.). are prepared, they will be 
reviewed as they are submitted. 

D. Collins Health & Safety Plan has been uploaded into the "Submittal Reviewed or as Noted" 
folder. 

IV. Construction Quality Control (CQC) / Construction Quality Assurance (CQA) 
A. Collins will be responsible for Construction Quality Control (CQC) and testing including, but not 

necessarily limited to the following; 
1) Collins will confirm site survey control and conduct all surveying necessary to complete the 

work and maintain as-built record documents. 
2 Collins will maintain daily reports of work completed. 

B. Arcadis will have on-site a CQA inspector whose responsibilities will be to perform site 
inspections to confirm work is being done according to project plans and specifications including, 
but not necessarily limited to turbidity monitoring and confirmatory sampling to verify attainment 
of clean-up levels in Sinking Pond. 

C. Arcadis provided a complete set of Plans and Specifications to each company and the EPA 
attending the meeting. Those Plans and Specification will be uploaded to the Project Portal. De 
maximis noted that minor changes to the original Plan and Specifications were incorporated 
during the bid process. The primary change to the Specifications was to allow for the Contractor 
to use the New Treatment Plant for treatment of construction water decanted during the sediment 
removal work. 

V. Health & Safety 
A. De maximis noted that Collins typically conducts tail-gate safety meeting shortly after 6:30 am 

each morning so that they are ready to start work promptly at 7:00 AM. 

B. Any accident will be reported to the Site Health & Safety Officer as soon as possible and the 
Health & Safety Officer will provide prompt notification to de maximis of any incidents or 
accidents who will then report the nature of the issue to Remedium and EPA, as necessary. 

C. All workers entering the MBT A right-of-way are required to complete the MBTA "Contractor 
Safety Training". The MBTA flagman will also provide a briefing to those personnel that will be 
crossing or entering the railroad "fouling Area" (a IS-foot buffer t from the centerline of the 
nearest rail). 

D. Site security fencing will be placed around the support zones. 

E. Regarding truck traffic during the hauling of the stabilized sediment, Collins' hauler has 
confirmed their preferred route to Interstate 495. Collins will contact Detective Cowan with the 
Acton Police Department to confirm the route. 

VI. Identification of Problems that May Impeded Planned Progress 
A. None noted. 

VII. Other Business 

Meeting Minutes 
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A. The next weekly construction progress meetings will be conducted on Tuesday, June 28 at 10:00 
AM eastern. De maximis will prepare and distribute a draft agenda and dial-in number for the 
meeting. 

The meeting adjourned. 
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           CONSTRUCTION DRAWINGS 
CONSTRUCTION DRAWINGS ARE BASED ON A FULL SET OF FINAL DESIGN DRAWINGS ANNOTATED TO 
INDICATE AS-BUILT CONDITIONS. THE CONSTRUCTION DRAWINGS ACCOMPANY THE "SEDIMENT 
CONSTRUCTION SUMMARY AND FINAL SEDIMENT REMEDIAL ACTION REPORT." TO THE BEST OF OUR 
KNOWLEDGE, INFORMATION AND BELIEF, THESE CONSTRUCTION DRAWINGS SUBSTANTIALLY 
REPRESENT THE PROJECT AS CONSTRUCTED. 
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REFERENCE: MASSACHUSETTS GEOGRAPHIC INFORMATION SYSTEM, 
1987, at http://www.mass.gov/mgis 
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DATE ISSUED 

MARCH 2011 

W.R. GRACE (ACTON PLANT) SUPERFUND SITE 
ACTON-CONCORD, MASSACHUSETTS 

RECORD DRAWINGS 
TO THE BEST OF OUR KNOWLEDGE, 

INFORMATION AND BELIEF, THESE RECORD 
DRAWINGS SUBSTANTIALLY REPRESENT THE 

PROJECT AS CONSTRUCTED. 
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ARCADIS 
ARCADIS U.S., INC. 
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PROJECT SITE: 
W.R. GRACE SUPERFUND SITE 
ACTON-CONCORD, MASSACHUSETTS 
TELEPHONE: 781.642.8775 
THOR HELGASOI\I 
de maxim is, inc. 

ENGINEER: 
ARCADIS 
6723 TOWPATH ROAD, P.O. BOX 66 
SYRACUSE, NY 13214 
TELEPHONE: 315.446.9120 
MARK O. GRAVELDING, PE 
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10 RESTORATION SECTIONS - SINKING POND 
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Approximate
fenced in Materials
Staging Area.

Swing gate location
indicated by red arrow.

Swing gate location
indicated by red
arrow.

This haul road was
not constructed.

This existing haul road
was not improved for
used by heavy
equipment or trucks.

Well was
decommissioned.

New haul road.

Bulkhead

Floating dock was
not installed.

Expanded existing
trail to use as a
haul road.

Did not construct
this section of the
haul road.

Constructed this
portion to connect
haul roads.

Used existing trail
as a haul road.

Approximate
location of chain
link fence.

Portland silo.

Sediment
Dewatering Pad

Equipment
Decontamination Pad



Sediment Dewatering Pad constructed per RFI 003.

Turbidity
Curtain length
was 20 feet.
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SURVEY FEATURES
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1

Used silt logs in lieu of
silt fence per RFI 002.

See markup and
comments
regarding this
portion of the haul
road on drawing 3.

Approximate location
of temporary
bulkhead



Cross-Sections have not been updated to represent
as-built conditions. Refer to final Drawings in
Attachment D for surveyed final conditions and to
Figure 2 of the Sediment Construction Summary and
Final Sediment Remedial Action Report for an
indication of the area where additional dredging
was performed.



Used silt logs in lieu of
silt fence per RFI 002.

Used swamp mats
to access areas
inside wetland.

Approximate
location of well
AR-16.

See markup and
note regarding this
portion of the haul
road on drawing 3.

See markup and
note regarding this
portion of the haul
road on drawing 3.

See markup and
note regarding this
portion of the haul
road on drawing 3.



Build check dam
per RFI 007.

Applied FlexTerra
HP on steep banks
in lieu of erosion
control mats per
RFI 008.



Uplands plantings were moved per
suggestion of restoration contractor that
plants would be under water if kept in
original location.

Installed geotextile
fabric on top of
soil before placing
stone.
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Attachment D
North Lagoon Wetland
Survey Control Points

Sediment Construction Summary and Final Sediment Remedial Action Report
W.R. Grace Superfund Site

Acton-Concord, Massachusetts

DRAFT

Point ID Northing Easting

Minimum
(Post-Excavation 

+ 1.00 feet)

Maximum
(Pre-Construction + 

0.10 feet)

PT100 2,991,605.43 675,652.45 134.50 133.44 1.06 134.54 1.10 0.04 134.44 134.60 Y
PT101 2,991,599.85 675,656.75 134.33 133.24 1.09 134.34 1.10 0.01 134.24 134.43 Y
PT102 2,991,606.92 675,668.46 135.60 134.58 1.02 135.61 1.03 0.01 135.58 135.70 Y
PT103 2,991,538.92 675,695.28 135.41 134.37 1.04 135.42 1.05 0.01 135.37 135.51 Y
PT104 2,991,557.09 675,703.02 138.42 137.39 1.03 138.43 1.04 0.01 138.39 138.52 Y
PT105 2,991,569.57 675,703.66 138.83 137.79 1.04 138.83 1.04 0.00 138.79 138.93 Y
PT106 2,991,598.40 675,697.67 138.07 136.90 1.17 138.15 1.25 0.08 137.90 138.17 Y
PT107 2,991,607.22 675,689.17 136.51 135.51 1.00 136.57 1.06 0.06 136.51 136.61 Y
PT108 2,991,479.30 675,685.08 135.41 134.36 1.05 135.42 1.06 0.01 135.36 135.51 Y
PT109 2,991,456.11 675,663.53 135.43 134.37 1.06 135.44 1.07 0.01 135.37 135.53 Y
PT110 2,991,459.75 675,630.35 134.97 133.95 1.02 134.98 1.03 0.01 134.95 135.07 Y
PT111 2,991,452.43 675,608.36 136.85 135.82 1.03 136.91 1.09 0.06 136.82 136.95 Y
PT112 2,991,469.71 675,599.66 138.95 137.89 1.06 138.98 1.09 0.03 138.89 139.05 Y
PT113 2,991,476.25 675,620.81 135.63 134.56 1.07 135.63 1.07 0.00 135.56 135.73 Y
PT114 2,991,532.32 675,608.92 136.15 134.93 1.22 136.14 1.21 -0.01 135.93 136.25 Y
PT115 2,991,575.43 675,609.27 135.39 134.36 1.03 135.43 1.07 0.04 135.36 135.49 Y
PT116 2,991,596.94 675,622.28 135.36 134.13 1.23 135.38 1.25 0.02 135.13 135.46 Y
PT122 2,991,614.42 675,646.54 135.10 134.02 1.08 135.12 1.10 0.02 135.02 135.20 Y
PT123 2,991,610.84 675,622.18 134.77 133.76 1.01 134.79 1.03 0.02 134.76 134.87 Y
PT128 2,991,599.60 675,639.97 134.08 133.05 1.03 134.09 1.04 0.01 134.05 134.18 Y
PT129 2,991,600.20 675,648.29 134.15 133.12 1.03 134.21 1.09 0.06 134.12 134.25 Y
PT130 2,991,597.28 675,663.06 134.41 133.39 1.02 134.41 1.02 0.00 134.39 134.51 Y
PT131 2,991,600.41 675,670.72 135.28 134.26 1.02 135.33 1.07 0.05 135.26 135.38 Y
PT132 2,991,600.53 675,689.59 137.09 135.99 1.10 137.10 1.11 0.01 136.99 137.19 Y
PT137 2,991,571.07 675,697.60 137.96 136.85 1.11 137.98 1.13 0.02 137.85 138.06 Y
PT138 2,991,570.62 675,687.77 135.45 134.44 1.01 135.52 1.08 0.07 135.44 135.55 Y
PT139 2,991,571.23 675,677.83 134.42 133.31 1.11 134.49 1.18 0.07 134.31 134.52 Y
PT140 2,991,586.55 675,693.08 138.13 136.86 1.27 138.13 1.27 0.00 137.86 138.23 Y
PT141 2,991,587.36 675,675.40 134.58 133.57 1.01 134.68 1.11 0.10 134.57 134.68 Y
PT142 2,991,586.01 675,663.93 133.97 132.96 1.01 134.04 1.08 0.07 133.96 134.07 Y
PT143 2,991,587.56 675,653.89 134.02 132.93 1.09 134.08 1.15 0.06 133.93 134.12 Y
PT144 2,991,588.51 675,643.92 133.86 132.85 1.01 133.93 1.08 0.07 133.85 133.96 Y
PT145 2,991,588.48 675,631.14 133.86 132.86 1.00 133.88 1.02 0.02 133.86 133.96 Y
PT146 2,991,586.03 675,620.20 134.25 133.22 1.03 134.29 1.07 0.04 134.22 134.35 Y
PT152 2,991,570.50 675,608.85 134.54 133.08 1.46 134.54 1.46 0.00 134.08 134.64 Y
PT153 2,991,572.50 675,623.29 133.63 132.62 1.01 133.72 1.10 0.09 133.62 133.73 Y
PT154 2,991,573.84 675,634.15 133.92 132.87 1.05 133.94 1.07 0.02 133.87 134.02 Y
PT155 2,991,573.62 675,644.49 133.94 132.85 1.09 133.98 1.13 0.04 133.85 134.04 Y
PT156 2,991,572.98 675,655.22 134.04 133.00 1.04 134.05 1.05 0.01 134.00 134.14 Y
PT157 2,991,571.85 675,667.55 133.99 132.94 1.05 134.02 1.08 0.03 133.94 134.09 Y
PT159 2,991,557.41 675,697.97 137.09 135.89 1.20 137.13 1.24 0.04 136.89 137.19 Y
PT160 2,991,556.74 675,691.86 135.21 134.16 1.05 135.25 1.09 0.04 135.16 135.31 Y
PT161 2,991,556.66 675,678.09 134.27 133.19 1.08 134.28 1.09 0.01 134.19 134.37 Y
PT162 2,991,557.80 675,669.17 134.03 132.93 1.10 134.09 1.16 0.06 133.93 134.13 Y
PT163 2,991,559.88 675,656.93 134.17 133.01 1.16 134.17 1.16 0.00 134.01 134.27 Y
PT164 2,991,559.01 675,643.04 133.90 132.81 1.09 133.92 1.11 0.02 133.81 134.00 Y
PT165 2,991,560.24 675,632.03 133.75 132.68 1.07 133.78 1.10 0.03 133.68 133.85 Y
PT166 2,991,560.41 675,624.00 133.50 132.47 1.03 133.59 1.12 0.09 133.47 133.60 Y
PT167 2,991,558.45 675,618.54 133.79 132.77 1.02 133.85 1.08 0.06 133.77 133.89 Y
PT168 2,991,558.96 675,610.87 134.56 133.45 1.11 134.58 1.13 0.02 134.45 134.66 Y
PT174 2,991,546.10 675,611.11 134.41 133.37 1.04 134.50 1.13 0.09 134.37 134.51 Y

Δ Elevation
from 

Pre-Construction
(feet)

Final Elevation 
in Target Range

Y/N

PRE-CONSTRUCTION POST-EXCAVATION

Target Backfill Elevation Range (1)

POST-BACKFILL

Pre-Construction 
Elevation 

(feet)

Post-Excavation 
Elevation 

(feet)

Δ Elevation
from

Pre-Construction
(feet)

Post-Backfill 
Elevation 

(feet)
Backfill Depth

(feet)
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PT175 2,991,545.80 675,624.15 133.92 132.91 1.01 133.92 1.01 0.00 133.91 134.02 Y
PT176 2,991,546.43 675,635.23 133.30 132.25 1.05 133.38 1.13 0.08 133.25 133.40 Y
PT177 2,991,543.80 675,643.16 133.61 132.59 1.02 133.66 1.07 0.05 133.59 133.71 Y
PT178 2,991,545.11 675,654.62 133.85 132.80 1.05 133.86 1.06 0.01 133.80 133.95 Y
PT179 2,991,545.85 675,662.58 133.99 132.96 1.03 134.01 1.05 0.02 133.96 134.09 Y
PT180 2,991,544.31 675,674.42 134.18 133.03 1.15 134.18 1.15 0.00 134.03 134.28 Y
PT181 2,991,542.38 675,684.97 134.45 133.42 1.03 134.47 1.05 0.02 134.42 134.55 Y
PT182 2,991,540.96 675,693.21 134.79 133.78 1.01 134.87 1.09 0.08 134.78 134.89 Y
PT188 2,991,530.89 675,684.50 134.34 133.24 1.10 134.36 1.12 0.02 134.24 134.44 Y
PT189 2,991,531.17 675,674.14 134.06 132.95 1.11 134.06 1.11 0.00 133.95 134.16 Y
PT190 2,991,531.82 675,662.38 133.81 132.80 1.01 133.81 1.01 0.00 133.80 133.91 Y
PT191 2,991,530.99 675,651.35 133.93 132.90 1.03 133.94 1.04 0.01 133.90 134.03 Y
PT192 2,991,528.13 675,635.11 133.95 132.95 1.00 133.96 1.01 0.01 133.95 134.05 Y
PT193 2,991,529.64 675,620.48 134.01 132.91 1.10 134.02 1.11 0.01 133.91 134.11 Y
PT194 2,991,530.47 675,612.54 134.25 133.10 1.15 134.29 1.19 0.04 134.10 134.35 Y
PT200 2,991,518.39 675,614.24 134.02 133.00 1.02 134.04 1.04 0.02 134.00 134.12 Y
PT201 2,991,517.71 675,625.35 133.98 132.85 1.13 133.99 1.14 0.01 133.85 134.08 Y
PT202 2,991,516.75 675,634.79 133.72 132.65 1.07 133.76 1.11 0.04 133.65 133.82 Y
PT203 2,991,516.91 675,640.81 133.96 132.86 1.10 133.97 1.11 0.01 133.86 134.06 Y
PT204 2,991,516.48 675,655.02 134.28 133.14 1.14 134.30 1.16 0.02 134.14 134.38 Y
PT205 2,991,514.84 675,664.75 134.09 132.99 1.10 134.10 1.11 0.01 133.99 134.19 Y
PT206 2,991,514.72 675,675.85 133.98 132.95 1.03 133.99 1.04 0.01 133.95 134.08 Y
PT207 2,991,513.21 675,686.58 134.38 133.30 1.08 134.44 1.14 0.06 134.30 134.48 Y
PT214 2,991,502.14 675,678.63 134.20 133.12 1.08 134.29 1.17 0.09 134.12 134.30 Y
PT215 2,991,501.90 675,667.59 133.83 132.81 1.02 133.83 1.02 0.00 133.81 133.93 Y
PT216 2,991,501.07 675,654.37 134.21 133.12 1.09 134.21 1.09 0.00 134.12 134.31 Y
PT217 2,991,502.17 675,643.20 133.90 132.86 1.04 133.94 1.08 0.04 133.86 134.00 Y
PT218 2,991,501.42 675,631.99 133.85 132.82 1.03 133.86 1.04 0.01 133.82 133.95 Y
PT219 2,991,502.17 675,621.24 134.09 132.99 1.10 134.12 1.13 0.03 133.99 134.19 Y
PT226 2,991,488.38 675,628.41 134.14 133.00 1.14 134.23 1.23 0.09 134.00 134.24 Y
PT227 2,991,489.73 675,640.12 134.01 132.95 1.06 134.03 1.08 0.02 133.95 134.11 Y
PT228 2,991,488.14 675,651.82 134.15 133.04 1.11 134.16 1.12 0.01 134.04 134.25 Y
PT229 2,991,486.46 675,663.16 134.06 133.01 1.05 134.07 1.06 0.01 134.01 134.16 Y
PT230 2,991,485.33 675,673.19 134.11 133.10 1.01 134.16 1.06 0.05 134.10 134.21 Y
PT231 2,991,485.87 675,685.59 134.73 133.71 1.02 134.75 1.04 0.02 134.71 134.83 Y
PT236 2,991,471.64 675,675.92 134.97 133.97 1.00 135.01 1.04 0.04 134.97 135.07 Y
PT237 2,991,472.24 675,662.29 134.37 133.28 1.09 134.37 1.09 0.00 134.28 134.47 Y
PT238 2,991,473.75 675,649.50 134.36 133.26 1.10 134.38 1.12 0.02 134.26 134.46 Y
PT240 2,991,474.82 675,637.42 134.33 133.25 1.08 134.36 1.11 0.03 134.25 134.43 Y
PT241 2,991,476.13 675,624.98 134.39 133.34 1.05 134.49 1.15 0.10 134.34 134.49 Y
PT248 2,991,461.05 675,603.06 137.48 136.44 1.04 137.48 1.04 0.00 137.44 137.58 Y
PT249 2,991,460.95 675,613.26 136.48 135.47 1.01 136.50 1.03 0.02 136.47 136.58 Y
PT251 2,991,458.84 675,639.30 134.82 133.81 1.01 134.82 1.01 0.00 134.81 134.92 Y
PT252 2,991,457.97 675,651.16 134.81 133.74 1.07 134.83 1.09 0.02 134.74 134.91 Y
PT265 2,991,452.64 675,597.23 139.85 138.78 1.07 139.93 1.15 0.08 139.78 139.95 Y
PT281 2,991,612.51 675,631.49 134.19 133.17 1.02 134.20 1.03 0.01 134.17 134.29 Y
PT295 2,991,622.09 675,639.02 134.84 133.62 1.22 134.89 1.27 0.05 134.62 134.94 Y
PT296 2,991,622.98 675,631.35 134.24 133.19 1.05 134.26 1.07 0.02 134.19 134.34 Y
PT297 2,991,622.18 675,622.94 134.06 132.97 1.09 134.07 1.10 0.01 133.97 134.16 Y
PT304 2,991,634.36 675,616.66 134.17 133.00 1.17 134.25 1.25 0.08 134.00 134.27 Y
PT305 2,991,637.03 675,627.48 134.42 133.32 1.10 134.42 1.10 0.00 134.32 134.52 Y
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PT319 2,991,648.07 675,622.85 133.99 132.88 1.11 134.01 1.13 0.02 133.88 134.09 Y
PT320 2,991,646.97 675,618.17 133.35 132.26 1.09 133.45 1.19 0.10 133.26 133.45 Y
PT325 2,991,654.44 675,607.87 134.76 133.53 1.23 134.76 1.23 0.00 134.53 134.86 Y
PT326 2,991,656.29 675,614.48 133.14 132.07 1.07 133.15 1.08 0.01 133.07 133.24 Y
PT328 2,991,658.26 675,623.97 133.98 132.94 1.04 134.00 1.06 0.02 133.94 134.08 Y
PT340 2,991,671.61 675,615.95 132.76 131.68 1.08 132.81 1.13 0.05 132.68 132.86 Y
PT341 2,991,669.36 675,610.82 132.98 131.78 1.20 132.99 1.21 0.01 132.78 133.08 Y
PT342 2,991,667.63 675,603.47 134.82 133.72 1.10 134.83 1.11 0.01 134.72 134.92 Y
PT347 2,991,680.64 675,598.42 134.15 133.09 1.06 134.22 1.13 0.07 134.09 134.25 Y
PT348 2,991,681.19 675,604.74 132.62 131.54 1.08 132.64 1.10 0.02 132.54 132.72 Y
PT349 2,991,682.91 675,609.68 132.68 131.60 1.08 132.70 1.10 0.02 132.60 132.78 Y
PT364 2,991,697.31 675,597.67 131.70 130.65 1.05 131.72 1.07 0.02 131.65 131.80 Y
PT365 2,991,693.09 675,590.74 133.49 132.28 1.21 133.56 1.28 0.07 133.28 133.59 Y
PT372 2,991,708.12 675,585.36 131.71 130.62 1.09 131.79 1.17 0.08 131.62 131.81 Y
PT373 2,991,710.87 675,592.56 131.41 130.41 1.00 131.47 1.06 0.06 131.41 131.51 Y
PT374 2,991,713.42 675,596.59 133.14 131.85 1.29 133.16 1.31 0.02 132.85 133.24 Y
PT385 2,991,725.53 675,589.62 133.79 132.73 1.06 133.85 1.12 0.06 133.73 133.89 Y
PT386 2,991,721.64 675,583.43 131.49 130.47 1.02 131.51 1.04 0.02 131.47 131.59 Y
PT387 2,991,717.55 675,577.37 131.34 130.34 1.00 131.40 1.06 0.06 131.34 131.44 Y
PT392 2,991,706.00 675,585.87 132.13 131.12 1.01 132.16 1.04 0.03 132.12 132.23 Y
PT393 2,991,728.46 675,588.70 133.69 132.68 1.01 133.76 1.08 0.07 133.68 133.79 Y
PT394 2,991,658.41 675,516.83 131.20 130.10 1.10 131.27 1.17 0.07 131.10 131.30 Y
PT395 2,991,699.33 675,502.35 133.24 132.15 1.09 133.28 1.13 0.04 133.15 133.34 Y
PT396 2,991,690.95 675,510.42 131.97 130.89 1.08 132.00 1.11 0.03 131.89 132.07 Y
PT397 2,991,675.57 675,517.85 131.30 130.26 1.04 131.36 1.10 0.06 131.26 131.40 Y
PT398 2,991,665.15 675,519.54 131.42 130.31 1.11 131.43 1.12 0.01 131.31 131.52 Y
PT399 2,991,655.42 675,512.76 131.33 130.32 1.01 131.35 1.03 0.02 131.32 131.43 Y
PT400 2,991,657.12 675,505.31 131.12 130.12 1.00 131.16 1.04 0.04 131.12 131.22 Y
PT401 2,991,655.40 675,502.02 131.30 130.26 1.04 131.30 1.04 0.00 131.26 131.40 Y
PT402 2,991,644.07 675,498.29 131.24 130.22 1.02 131.26 1.04 0.02 131.22 131.34 Y
PT403 2,991,642.08 675,494.22 131.36 130.28 1.08 131.37 1.09 0.01 131.28 131.46 Y
PT404 2,991,635.16 675,490.56 131.51 130.48 1.03 131.52 1.04 0.01 131.48 131.61 Y
PT405 2,991,631.17 675,486.40 131.43 130.41 1.02 131.48 1.07 0.05 131.41 131.53 Y
PT406 2,991,630.95 675,482.74 131.60 130.50 1.10 131.60 1.10 0.00 131.50 131.70 Y
PT407 2,991,643.26 675,472.04 131.22 130.05 1.17 131.26 1.21 0.04 131.05 131.32 Y
PT408 2,991,642.21 675,446.10 132.34 131.09 1.25 132.42 1.33 0.08 132.09 132.44 Y
PT409 2,991,651.56 675,432.09 132.01 130.86 1.15 132.02 1.16 0.01 131.86 132.11 Y
PT410 2,991,671.67 675,426.09 132.22 131.19 1.03 132.24 1.05 0.02 132.19 132.32 Y
PT411 2,991,679.83 675,437.03 131.54 130.43 1.11 131.55 1.12 0.01 131.43 131.64 Y
PT412 2,991,706.71 675,433.73 131.00 129.75 1.25 131.02 1.27 0.02 130.75 131.10 Y
PT413 2,991,707.30 675,428.07 132.32 131.30 1.02 132.35 1.05 0.03 132.30 132.42 Y
PT414 2,991,735.15 675,417.75 132.07 130.89 1.18 132.07 1.18 0.00 131.89 132.17 Y
PT415 2,991,749.35 675,398.46 131.60 130.38 1.22 131.62 1.24 0.02 131.38 131.70 Y
PT416 2,991,753.93 675,386.50 132.03 131.03 1.00 132.06 1.03 0.03 132.03 132.13 Y
PT417 2,991,768.87 675,375.13 129.55 128.54 1.01 129.55 1.01 0.00 129.54 129.65 Y
PT419 2,991,715.55 675,460.72 130.19 129.17 1.02 130.20 1.03 0.01 130.17 130.29 Y
PT420 2,991,741.02 675,476.29 129.74 128.48 1.26 129.80 1.32 0.06 129.48 129.84 Y
PT421 2,991,751.42 675,495.23 130.95 129.65 1.30 130.91 1.26 -0.04 130.65 131.05 Y
PT422 2,991,778.03 675,501.81 130.44 129.17 1.27 130.46 1.29 0.02 130.17 130.54 Y
PT427 2,991,731.98 675,580.63 133.23 131.97 1.26 133.30 1.33 0.07 132.97 133.33 Y
PT428 2,991,727.94 675,576.23 131.34 130.32 1.02 131.37 1.05 0.03 131.32 131.44 Y
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PT429 2,991,725.33 675,564.40 131.57 130.48 1.09 131.63 1.15 0.06 131.48 131.67 Y
PT455 2,991,735.78 675,554.43 131.08 129.98 1.10 131.13 1.15 0.05 130.98 131.18 Y
PT456 2,991,740.19 675,559.64 130.94 129.76 1.18 130.95 1.19 0.01 130.76 131.04 Y
PT457 2,991,744.88 675,566.50 132.77 131.65 1.12 132.83 1.18 0.06 132.65 132.87 Y
PT467 2,991,755.70 675,558.97 132.99 131.72 1.27 133.06 1.34 0.07 132.72 133.09 Y
PT468 2,991,749.42 675,552.20 131.72 130.69 1.03 131.72 1.03 0.00 131.69 131.82 Y
PT469 2,991,748.39 675,550.55 131.05 129.78 1.27 131.05 1.27 0.00 130.78 131.15 Y
PT470 2,991,745.23 675,542.50 131.13 130.12 1.01 131.16 1.04 0.03 131.12 131.23 Y
PT480 2,991,758.24 675,529.37 130.90 129.87 1.03 130.99 1.12 0.09 130.87 131.00 Y
PT481 2,991,763.26 675,536.97 130.32 129.32 1.00 130.40 1.08 0.08 130.32 130.42 Y
PT482 2,991,766.69 675,543.14 131.64 130.60 1.04 131.69 1.09 0.05 131.60 131.74 Y
PT513 2,991,641.55 675,476.53 131.00 129.97 1.03 131.02 1.05 0.02 130.97 131.10 Y
PT514 2,991,649.43 675,485.32 130.83 129.79 1.04 130.86 1.07 0.03 130.79 130.93 Y
PT515 2,991,658.64 675,495.35 131.03 130.02 1.01 131.04 1.02 0.01 131.02 131.13 Y
PT516 2,991,667.23 675,503.68 130.94 129.93 1.01 130.94 1.01 0.00 130.93 131.04 Y
PT517 2,991,676.03 675,515.23 130.92 129.90 1.02 130.93 1.03 0.01 130.90 131.02 Y
PT520 2,991,686.92 675,508.39 130.96 129.94 1.02 131.00 1.06 0.04 130.94 131.06 Y
PT521 2,991,676.97 675,497.73 130.70 129.61 1.09 130.70 1.09 0.00 130.61 130.80 Y
PT522 2,991,669.01 675,487.44 130.43 129.42 1.01 130.44 1.02 0.01 130.42 130.53 Y
PT523 2,991,661.66 675,478.90 130.50 129.49 1.01 130.51 1.02 0.01 130.49 130.60 Y
PT524 2,991,655.21 675,469.18 130.62 129.60 1.02 130.65 1.05 0.03 130.60 130.72 Y
PT525 2,991,649.66 675,459.81 131.09 130.01 1.08 131.09 1.08 0.00 131.01 131.19 Y
PT532 2,991,693.22 675,496.31 131.04 129.90 1.14 131.05 1.15 0.01 130.90 131.14 Y
PT533 2,991,687.34 675,487.51 130.49 129.47 1.02 130.51 1.04 0.02 130.47 130.59 Y
PT534 2,991,680.34 675,478.22 130.28 129.27 1.01 130.30 1.03 0.02 130.27 130.38 Y
PT535 2,991,674.31 675,468.16 130.35 129.33 1.02 130.35 1.02 0.00 130.33 130.45 Y
PT536 2,991,666.51 675,457.73 130.51 129.50 1.01 130.54 1.04 0.03 130.50 130.61 Y
PT537 2,991,659.28 675,447.63 130.77 129.63 1.14 130.77 1.14 0.00 130.63 130.87 Y
PT538 2,991,651.28 675,439.49 131.09 129.98 1.11 131.10 1.12 0.01 130.98 131.19 Y
PT545 2,991,661.96 675,432.07 130.90 129.60 1.30 130.95 1.35 0.05 130.60 131.00 Y
PT546 2,991,670.79 675,443.41 130.61 129.59 1.02 130.61 1.02 0.00 130.59 130.71 Y
PT547 2,991,678.63 675,451.74 130.27 129.16 1.11 130.32 1.16 0.05 130.16 130.37 Y
PT548 2,991,686.27 675,462.36 130.19 129.10 1.09 130.26 1.16 0.07 130.10 130.29 Y
PT549 2,991,694.52 675,473.36 130.26 129.12 1.14 130.31 1.19 0.05 130.12 130.36 Y
PT550 2,991,700.66 675,482.38 130.52 129.40 1.12 130.56 1.16 0.04 130.40 130.62 Y
PT555 2,991,706.36 675,463.85 130.10 129.01 1.09 130.11 1.10 0.01 130.01 130.20 Y
PT556 2,991,698.78 675,456.75 130.03 128.84 1.19 130.09 1.25 0.06 129.84 130.13 Y
PT557 2,991,694.01 675,447.77 130.05 128.93 1.12 130.10 1.17 0.05 129.93 130.15 Y
PT558 2,991,689.16 675,440.08 130.59 129.41 1.18 130.66 1.25 0.07 130.41 130.69 Y
PT563 2,991,671.95 675,433.09 131.12 129.82 1.30 131.12 1.30 0.00 130.82 131.22 Y
PT564 2,991,676.52 675,440.50 130.93 129.83 1.10 130.95 1.12 0.02 130.83 131.03 Y
PT568 2,991,700.96 675,436.44 130.63 129.56 1.07 130.70 1.14 0.07 130.56 130.73 Y
PT569 2,991,706.12 675,445.83 130.02 128.81 1.21 130.03 1.22 0.01 129.81 130.12 Y
PT570 2,991,711.00 675,452.62 129.96 128.84 1.12 129.98 1.14 0.02 129.84 130.06 Y
PT571 2,991,718.00 675,461.36 130.58 129.43 1.15 130.61 1.18 0.03 130.43 130.68 Y
PT575 2,991,729.49 675,459.39 130.37 129.27 1.10 130.33 1.06 -0.04 130.27 130.47 Y
PT576 2,991,724.03 675,451.25 129.99 128.95 1.04 130.00 1.05 0.01 129.95 130.09 Y
PT577 2,991,719.07 675,442.84 129.82 128.79 1.03 129.84 1.05 0.02 129.79 129.92 Y
PT578 2,991,713.20 675,434.54 130.04 128.97 1.07 130.10 1.13 0.06 129.97 130.14 Y
PT579 2,991,710.75 675,428.00 132.25 131.04 1.21 132.29 1.25 0.04 132.04 132.35 Y
PT584 2,991,726.66 675,429.70 130.42 129.15 1.27 130.42 1.27 0.00 130.15 130.52 Y
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PT585 2,991,731.05 675,436.99 129.73 128.70 1.03 129.74 1.04 0.01 129.70 129.83 Y
PT586 2,991,735.90 675,444.04 129.78 128.64 1.14 129.82 1.18 0.04 129.64 129.88 Y
PT587 2,991,737.77 675,447.51 129.70 128.64 1.06 129.74 1.10 0.04 129.64 129.80 Y
PT588 2,991,745.83 675,435.40 129.58 128.54 1.04 129.58 1.04 0.00 129.54 129.68 Y
PT589 2,991,740.55 675,428.38 129.70 128.49 1.21 129.72 1.23 0.02 129.49 129.80 Y
PT590 2,991,737.20 675,422.15 130.14 128.90 1.24 130.14 1.24 0.00 129.90 130.24 Y
PT595 2,991,748.74 675,413.22 129.62 128.59 1.03 129.62 1.03 0.00 129.59 129.72 Y
PT596 2,991,752.60 675,422.90 129.41 128.40 1.01 129.42 1.02 0.01 129.40 129.51 Y
PT597 2,991,776.93 675,376.72 129.13 128.13 1.00 129.20 1.07 0.07 129.13 129.23 Y
PT598 2,991,785.55 675,386.77 129.36 128.34 1.02 129.36 1.02 0.00 129.34 129.46 Y
PT599 2,991,786.00 675,397.62 129.00 127.68 1.32 129.05 1.37 0.05 128.68 129.10 Y
PT600 2,991,780.33 675,413.25 129.66 128.31 1.35 129.71 1.40 0.05 129.31 129.76 Y
PT601 2,991,794.06 675,431.42 129.13 128.01 1.12 129.08 1.07 -0.05 129.01 129.23 Y
PT602 2,991,809.75 675,445.15 129.02 127.98 1.04 129.00 1.02 -0.02 128.98 129.12 Y
PT603 2,991,828.21 675,445.11 129.16 128.03 1.13 129.21 1.18 0.05 129.03 129.26 Y
PT604 2,991,841.18 675,454.23 129.19 127.90 1.29 129.23 1.33 0.04 128.90 129.29 Y
PT605 2,991,912.50 675,553.46 127.45 126.37 1.08 127.52 1.15 0.07 127.37 127.55 Y
PT606 2,991,928.90 675,552.71 129.64 128.51 1.13 129.67 1.16 0.03 129.51 129.74 Y
PT607 2,991,961.76 675,532.67 129.80 128.50 1.30 129.85 1.35 0.05 129.50 129.90 Y
PT608 2,991,978.76 675,530.80 127.75 126.70 1.05 127.81 1.11 0.06 127.70 127.85 Y
PT609 2,991,979.11 675,539.77 128.76 127.50 1.26 128.78 1.28 0.02 128.50 128.86 Y
PT610 2,991,977.44 675,545.09 128.71 127.47 1.24 128.77 1.30 0.06 128.47 128.81 Y
PT611 2,991,979.44 675,547.00 128.63 127.40 1.23 128.65 1.25 0.02 128.40 128.73 Y
PT612 2,991,987.89 675,540.62 128.60 127.42 1.18 128.60 1.18 0.00 128.42 128.70 Y
PT613 2,991,996.02 675,524.97 129.36 128.24 1.12 129.38 1.14 0.02 129.24 129.46 Y
PT615 2,991,902.98 675,631.91 127.64 126.64 1.00 127.67 1.03 0.03 127.64 127.74 Y
PT616 2,991,895.93 675,652.19 128.57 127.50 1.07 128.61 1.11 0.04 128.50 128.67 Y
PT617 2,991,899.55 675,682.44 129.80 128.53 1.27 129.81 1.28 0.01 129.53 129.90 Y
PT618 2,991,896.80 675,677.71 130.24 128.88 1.36 130.29 1.41 0.05 129.88 130.34 Y
PT619 2,991,881.78 675,669.45 133.29 132.17 1.12 133.32 1.15 0.03 133.17 133.39 Y
PT620 2,991,862.02 675,626.94 130.84 129.69 1.15 130.89 1.20 0.05 130.69 130.94 Y
PT621 2,991,847.09 675,581.26 131.61 130.28 1.33 131.62 1.34 0.01 131.28 131.71 Y
PT622 2,991,835.27 675,566.57 131.74 130.60 1.14 131.82 1.22 0.08 131.60 131.84 Y
PT623 2,991,801.85 675,545.66 131.44 129.99 1.45 131.51 1.52 0.07 130.99 131.54 Y
PT624 2,991,780.67 675,539.30 131.27 129.98 1.29 131.29 1.31 0.02 130.98 131.37 Y
PT627 2,991,752.67 675,401.58 129.57 128.55 1.02 129.57 1.02 0.00 129.55 129.67 Y
PT638 2,991,755.89 675,394.94 129.68 128.67 1.01 129.70 1.03 0.02 129.67 129.78 Y
PT639 2,991,762.56 675,384.28 129.37 128.31 1.06 129.45 1.14 0.08 129.31 129.47 Y
PT645 2,991,773.26 675,382.28 129.35 128.27 1.08 129.35 1.08 0.00 129.27 129.45 Y
PT646 2,991,767.67 675,390.98 129.18 128.18 1.00 129.23 1.05 0.05 129.18 129.28 Y
PT647 2,991,762.79 675,399.72 129.20 128.20 1.00 129.28 1.08 0.08 129.20 129.30 Y
PT648 2,991,758.99 675,408.44 129.33 128.29 1.04 129.33 1.04 0.00 129.29 129.43 Y
PT649 2,991,760.27 675,417.42 129.36 128.28 1.08 129.37 1.09 0.01 129.28 129.46 Y
PT650 2,991,766.83 675,409.39 129.38 128.35 1.03 129.42 1.07 0.04 129.35 129.48 Y
PT651 2,991,771.83 675,403.31 129.23 128.20 1.03 129.25 1.05 0.02 129.20 129.33 Y
PT652 2,991,780.71 675,393.61 129.24 128.23 1.01 129.24 1.01 0.00 129.23 129.34 Y
PT659 2,991,780.95 675,403.37 129.23 128.22 1.01 129.24 1.02 0.01 129.22 129.33 Y
PT660 2,991,776.48 675,412.56 129.33 128.33 1.00 129.37 1.04 0.04 129.33 129.43 Y
PT661 2,991,772.75 675,422.39 129.23 128.22 1.01 129.23 1.01 0.00 129.22 129.33 Y
PT662 2,991,767.55 675,430.88 129.18 128.18 1.00 129.19 1.01 0.01 129.18 129.28 Y
PT663 2,991,760.03 675,439.15 129.31 128.26 1.05 129.32 1.06 0.01 129.26 129.41 Y
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PT664 2,991,751.17 675,448.74 129.48 128.44 1.04 129.54 1.10 0.06 129.44 129.58 Y
PT665 2,991,743.29 675,454.23 129.57 128.49 1.08 129.52 1.03 -0.05 129.49 129.67 Y
PT666 2,991,737.48 675,462.77 129.64 128.59 1.05 129.61 1.02 -0.03 129.59 129.74 Y
PT667 2,991,745.38 675,469.11 129.42 128.36 1.06 129.41 1.05 -0.01 129.36 129.52 Y
PT668 2,991,751.39 675,461.31 129.55 128.47 1.08 129.49 1.02 -0.06 129.47 129.65 Y
PT669 2,991,757.69 675,454.07 129.45 128.41 1.04 129.46 1.05 0.01 129.41 129.55 Y
PT670 2,991,764.94 675,446.12 129.70 128.44 1.26 129.71 1.27 0.01 129.44 129.80 Y
PT671 2,991,771.23 675,439.39 129.23 128.14 1.09 129.23 1.09 0.00 129.14 129.33 Y
PT672 2,991,777.63 675,431.34 128.77 127.67 1.10 128.81 1.14 0.04 128.67 128.87 Y
PT673 2,991,781.84 675,423.78 129.20 128.10 1.10 129.21 1.11 0.01 129.10 129.30 Y
PT685 2,991,788.42 675,437.59 129.14 127.89 1.25 129.13 1.24 -0.01 128.89 129.24 Y
PT686 2,991,781.89 675,444.54 129.21 128.02 1.19 129.19 1.17 -0.02 129.02 129.31 Y
PT687 2,991,775.72 675,452.55 129.17 128.15 1.02 129.17 1.02 0.00 129.15 129.27 Y
PT688 2,991,769.64 675,460.81 129.23 128.11 1.12 129.22 1.11 -0.01 129.11 129.33 Y
PT689 2,991,763.58 675,467.91 129.34 128.16 1.18 129.41 1.25 0.07 129.16 129.44 Y
PT690 2,991,758.94 675,475.82 129.49 128.41 1.08 129.49 1.08 0.00 129.41 129.59 Y
PT691 2,991,750.35 675,482.28 129.71 128.67 1.04 129.69 1.02 -0.02 129.67 129.81 Y
PT693 2,991,755.37 675,493.99 130.64 129.43 1.21 130.59 1.16 -0.05 130.43 130.74 Y
PT694 2,991,758.23 675,486.96 129.45 128.33 1.12 129.50 1.17 0.05 129.33 129.55 Y
PT695 2,991,766.79 675,476.64 129.51 128.33 1.18 129.51 1.18 0.00 129.33 129.61 Y
PT696 2,991,775.28 675,470.08 129.32 128.20 1.12 129.36 1.16 0.04 129.20 129.42 Y
PT697 2,991,782.41 675,461.98 129.19 128.14 1.05 129.23 1.09 0.04 129.14 129.29 Y
PT698 2,991,789.23 675,456.81 129.17 128.06 1.11 129.16 1.10 -0.01 129.06 129.27 Y
PT699 2,991,797.52 675,449.15 129.42 128.19 1.23 129.36 1.17 -0.06 129.19 129.52 Y
PT700 2,991,805.53 675,442.58 129.12 128.11 1.01 129.05 0.94 -0.07 129.11 129.22 Y
PT709 2,991,814.34 675,448.81 129.17 128.04 1.13 129.10 1.06 -0.07 129.04 129.27 Y
PT710 2,991,804.78 675,457.23 129.18 128.06 1.12 129.10 1.04 -0.08 129.06 129.28 Y
PT711 2,991,795.28 675,464.79 129.16 127.94 1.22 129.12 1.18 -0.04 128.94 129.26 Y
PT712 2,991,786.58 675,473.91 129.27 128.18 1.09 129.28 1.10 0.01 129.18 129.37 Y
PT713 2,991,779.61 675,479.81 129.37 128.25 1.12 129.38 1.13 0.01 129.25 129.47 Y
PT714 2,991,772.49 675,486.38 129.43 128.39 1.04 129.45 1.06 0.02 129.39 129.53 Y
PT715 2,991,763.65 675,493.88 129.66 128.62 1.04 129.75 1.13 0.09 129.62 129.76 Y
PT718 2,991,779.77 675,495.26 129.37 128.32 1.05 129.42 1.10 0.05 129.32 129.47 Y
PT719 2,991,786.50 675,487.54 129.39 128.33 1.06 129.40 1.07 0.01 129.33 129.49 Y
PT720 2,991,794.44 675,481.31 129.36 128.26 1.10 129.40 1.14 0.04 129.26 129.46 Y
PT721 2,991,802.96 675,475.15 129.20 128.17 1.03 129.22 1.05 0.02 129.17 129.30 Y
PT722 2,991,808.80 675,469.15 129.13 128.08 1.05 129.17 1.09 0.04 129.08 129.23 Y
PT723 2,991,816.95 675,461.46 129.02 127.97 1.05 129.04 1.07 0.02 128.97 129.12 Y
PT724 2,991,825.56 675,454.97 129.25 128.07 1.18 129.29 1.22 0.04 129.07 129.35 Y
PT732 2,991,835.92 675,461.91 129.15 128.04 1.11 129.17 1.13 0.02 129.04 129.25 Y
PT733 2,991,827.67 675,469.10 129.17 128.13 1.04 129.20 1.07 0.03 129.13 129.27 Y
PT734 2,991,820.68 675,477.54 129.18 128.15 1.03 129.18 1.03 0.00 129.15 129.28 Y
PT735 2,991,812.92 675,484.81 129.33 128.24 1.09 129.36 1.12 0.03 129.24 129.43 Y
PT736 2,991,804.65 675,490.75 129.35 128.13 1.22 129.42 1.29 0.07 129.13 129.45 Y
PT737 2,991,796.64 675,498.16 129.31 128.20 1.11 129.38 1.18 0.07 129.20 129.41 Y
PT738 2,991,789.83 675,504.48 130.90 129.25 1.65 130.91 1.66 0.01 130.25 131.00 Y
PT739 2,991,780.28 675,511.18 130.51 129.49 1.02 130.56 1.07 0.05 130.49 130.61 Y
PT740 2,991,770.97 675,514.84 131.17 130.09 1.08 131.19 1.10 0.02 131.09 131.27 Y
PT741 2,991,775.39 675,522.45 130.90 129.86 1.04 130.92 1.06 0.02 130.86 131.00 Y
PT742 2,991,777.10 675,524.66 130.41 129.40 1.01 130.42 1.02 0.01 130.40 130.51 Y
PT743 2,991,786.47 675,520.05 130.99 129.32 1.67 131.00 1.68 0.01 130.32 131.09 Y
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PT745 2,991,795.42 675,517.82 130.91 128.91 2.00 130.93 2.02 0.02 129.91 131.01 Y
PT746 2,991,797.92 675,523.57 129.93 128.91 1.02 129.93 1.02 0.00 129.91 130.03 Y
PT747 2,991,805.04 675,515.01 130.00 128.78 1.22 130.02 1.24 0.02 129.78 130.10 Y
PT748 2,991,807.71 675,521.59 129.70 128.67 1.03 129.74 1.07 0.04 129.67 129.80 Y
PT749 2,991,793.78 675,512.03 130.38 129.04 1.34 130.35 1.31 -0.03 130.04 130.48 Y
PT750 2,991,803.76 675,508.48 129.87 128.55 1.32 129.90 1.35 0.03 129.55 129.97 Y
PT751 2,991,811.11 675,503.07 129.42 128.39 1.03 129.44 1.05 0.02 129.39 129.52 Y
PT752 2,991,818.26 675,495.87 129.25 128.22 1.03 129.27 1.05 0.02 129.22 129.35 Y
PT753 2,991,825.53 675,490.62 129.25 128.18 1.07 129.30 1.12 0.05 129.18 129.35 Y
PT754 2,991,831.67 675,483.48 129.27 128.12 1.15 129.30 1.18 0.03 129.12 129.37 Y
PT755 2,991,837.45 675,476.23 129.43 128.10 1.33 129.46 1.36 0.03 129.10 129.53 Y
PT756 2,991,843.36 675,471.44 129.13 128.03 1.10 129.15 1.12 0.02 129.03 129.23 Y
PT764 2,991,851.76 675,480.41 129.07 127.97 1.10 129.13 1.16 0.06 128.97 129.17 Y
PT765 2,991,844.57 675,485.76 129.14 128.02 1.12 129.16 1.14 0.02 129.02 129.24 Y
PT766 2,991,835.09 675,493.78 129.18 128.16 1.02 129.23 1.07 0.05 129.16 129.28 Y
PT767 2,991,829.22 675,501.60 129.18 128.16 1.02 129.24 1.08 0.06 129.16 129.28 Y
PT768 2,991,820.34 675,508.68 129.21 128.20 1.01 129.26 1.06 0.05 129.20 129.31 Y
PT769 2,991,811.92 675,514.09 129.55 128.46 1.09 129.56 1.10 0.01 129.46 129.65 Y
PT770 2,991,775.16 675,542.49 131.53 130.44 1.09 131.61 1.17 0.08 131.44 131.63 Y
PT771 2,991,774.17 675,537.53 130.64 129.61 1.03 130.65 1.04 0.01 130.61 130.74 Y
PT772 2,991,784.62 675,533.73 130.33 129.15 1.18 130.36 1.21 0.03 130.15 130.43 Y
PT773 2,991,786.51 675,540.67 131.05 129.92 1.13 131.09 1.17 0.04 130.92 131.15 Y
PT774 2,991,799.04 675,539.31 131.20 129.77 1.43 131.23 1.46 0.03 130.77 131.30 Y
PT775 2,991,799.53 675,531.45 129.83 128.75 1.08 129.90 1.15 0.07 129.75 129.93 Y
PT776 2,991,812.47 675,530.55 129.78 128.59 1.19 129.79 1.20 0.01 129.59 129.88 Y
PT777 2,991,815.24 675,539.74 130.76 129.51 1.25 130.78 1.27 0.02 130.51 130.86 Y
PT778 2,991,822.96 675,537.01 130.18 128.62 1.56 130.19 1.57 0.01 129.62 130.28 Y
PT779 2,991,818.30 675,528.15 129.32 128.22 1.10 129.38 1.16 0.06 129.22 129.42 Y
PT780 2,991,826.55 675,517.39 129.31 128.15 1.16 129.33 1.18 0.02 129.15 129.41 Y
PT781 2,991,831.22 675,506.11 129.18 128.18 1.00 129.26 1.08 0.08 129.18 129.28 Y
PT782 2,991,837.80 675,507.55 129.05 128.00 1.05 129.07 1.07 0.02 129.00 129.15 Y
PT783 2,991,848.59 675,499.27 129.04 128.03 1.01 129.10 1.07 0.06 129.03 129.14 Y
PT784 2,991,854.37 675,492.26 129.19 128.02 1.17 129.21 1.19 0.02 129.02 129.29 Y
PT785 2,991,862.22 675,486.99 129.14 128.07 1.07 129.19 1.12 0.05 129.07 129.24 Y
PT791 2,991,868.54 675,495.16 129.03 127.95 1.08 129.04 1.09 0.01 128.95 129.13 Y
PT792 2,991,861.50 675,500.99 128.82 127.75 1.07 128.92 1.17 0.10 128.75 128.92 Y
PT793 2,991,851.81 675,508.88 129.15 127.89 1.26 129.17 1.28 0.02 128.89 129.25 Y
PT794 2,991,843.16 675,516.11 128.99 127.96 1.03 129.04 1.08 0.05 128.96 129.09 Y
PT795 2,991,834.00 675,523.84 129.31 128.10 1.21 129.35 1.25 0.04 129.10 129.41 Y
PT796 2,991,825.53 675,530.96 129.48 128.30 1.18 129.56 1.26 0.08 129.30 129.58 Y
PT799 2,991,807.92 675,547.46 131.30 130.01 1.29 131.31 1.30 0.01 131.01 131.40 Y
PT800 2,991,818.85 675,547.09 130.93 129.53 1.40 130.94 1.41 0.01 130.53 131.03 Y
PT801 2,991,824.20 675,550.51 130.79 129.69 1.10 130.85 1.16 0.06 130.69 130.89 Y
PT802 2,991,832.71 675,543.57 129.92 128.86 1.06 129.98 1.12 0.06 129.86 130.02 Y
PT803 2,991,840.87 675,536.42 129.14 128.12 1.02 129.16 1.04 0.02 129.12 129.24 Y
PT804 2,991,846.64 675,526.91 128.83 127.81 1.02 128.85 1.04 0.02 128.81 128.93 Y
PT805 2,991,853.95 675,520.83 128.80 127.66 1.14 128.82 1.16 0.02 128.66 128.90 Y
PT806 2,991,861.47 675,514.60 128.74 127.63 1.11 128.78 1.15 0.04 128.63 128.84 Y
PT807 2,991,869.08 675,508.19 128.49 127.48 1.01 128.54 1.06 0.05 128.48 128.59 Y
PT808 2,991,875.37 675,503.61 128.77 127.63 1.14 128.80 1.17 0.03 128.63 128.87 Y
PT815 2,991,884.17 675,511.16 128.68 127.42 1.26 128.75 1.33 0.07 128.42 128.78 Y
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Attachment D
North Lagoon Wetland
Survey Control Points

Sediment Construction Summary and Final Sediment Remedial Action Report
W.R. Grace Superfund Site

Acton-Concord, Massachusetts

DRAFT

Point ID Northing Easting

Minimum
(Post-Excavation 

+ 1.00 feet)

Maximum
(Pre-Construction + 

0.10 feet)

Δ Elevation
from 

Pre-Construction
(feet)

Final Elevation 
in Target Range

Y/N

PRE-CONSTRUCTION POST-EXCAVATION

Target Backfill Elevation Range (1)

POST-BACKFILL

Pre-Construction 
Elevation 

(feet)

Post-Excavation 
Elevation 

(feet)

Δ Elevation
from

Pre-Construction
(feet)

Post-Backfill 
Elevation 

(feet)
Backfill Depth

(feet)

PT816 2,991,875.88 675,515.92 128.52 127.39 1.13 128.57 1.18 0.05 128.39 128.62 Y
PT817 2,991,867.42 675,522.62 128.68 127.49 1.19 128.70 1.21 0.02 128.49 128.78 Y
PT818 2,991,859.86 675,531.02 128.46 127.43 1.03 128.54 1.11 0.08 128.43 128.56 Y
PT819 2,991,852.92 675,539.51 128.91 127.65 1.26 129.00 1.35 0.09 128.65 129.01 Y
PT820 2,991,845.40 675,547.36 129.28 128.25 1.03 129.33 1.08 0.05 129.25 129.38 Y
PT821 2,991,835.71 675,553.78 130.61 129.50 1.11 130.63 1.13 0.02 130.50 130.71 Y
PT830 2,991,839.92 675,567.60 131.33 130.14 1.19 131.34 1.20 0.01 131.14 131.43 Y
PT831 2,991,848.62 675,561.24 130.45 129.01 1.44 130.45 1.44 0.00 130.01 130.55 Y
PT832 2,991,852.57 675,557.53 129.24 128.12 1.12 129.30 1.18 0.06 129.12 129.34 Y
PT833 2,991,860.12 675,549.56 128.93 127.63 1.30 128.90 1.27 -0.03 128.63 129.03 Y
PT834 2,991,866.57 675,542.85 128.81 127.65 1.16 128.86 1.21 0.05 128.65 128.91 Y
PT835 2,991,873.57 675,536.57 128.20 127.15 1.05 128.28 1.13 0.08 128.15 128.30 Y
PT836 2,991,879.79 675,532.03 128.68 127.41 1.27 128.70 1.29 0.02 128.41 128.78 Y
PT837 2,991,889.24 675,524.93 128.74 127.63 1.11 128.78 1.15 0.04 128.63 128.84 Y
PT846 2,991,890.60 675,536.87 128.86 127.53 1.33 128.87 1.34 0.01 128.53 128.96 Y
PT847 2,991,882.22 675,544.00 128.19 126.98 1.21 128.28 1.30 0.09 127.98 128.29 Y
PT848 2,991,874.51 675,550.85 128.65 127.45 1.20 128.73 1.28 0.08 128.45 128.75 Y
PT849 2,991,867.49 675,558.31 128.75 127.61 1.14 128.82 1.21 0.07 128.61 128.85 Y
PT850 2,991,858.87 675,565.42 129.05 128.00 1.05 129.08 1.08 0.03 129.00 129.15 Y
PT851 2,991,851.16 675,571.36 130.58 128.87 1.71 130.60 1.73 0.02 129.87 130.68 Y
PT852 2,991,844.51 675,577.64 131.38 130.33 1.05 131.46 1.13 0.08 131.33 131.48 Y
PT859 2,991,853.60 675,588.36 130.88 129.38 1.50 130.93 1.55 0.05 130.38 130.98 Y
PT860 2,991,860.06 675,581.41 129.95 128.45 1.50 129.96 1.51 0.01 129.45 130.05 Y
PT861 2,991,869.55 675,571.04 128.38 127.27 1.11 128.43 1.16 0.05 128.27 128.48 Y
PT862 2,991,878.11 675,563.22 128.54 127.39 1.15 128.60 1.21 0.06 128.39 128.64 Y
PT863 2,991,885.93 675,555.12 128.58 127.30 1.28 128.59 1.29 0.01 128.30 128.68 Y
PT864 2,991,892.39 675,546.13 127.97 126.90 1.07 128.05 1.15 0.08 127.90 128.07 Y
PT865 2,991,902.09 675,541.66 128.80 127.75 1.05 128.84 1.09 0.04 128.75 128.90 Y
PT891 2,991,937.39 675,597.25 127.74 126.66 1.08 127.79 1.13 0.05 127.66 127.84 Y
PT892 2,991,937.23 675,587.10 127.72 126.68 1.04 127.80 1.12 0.08 127.68 127.82 Y
PT893 2,991,934.74 675,575.60 127.71 126.68 1.03 127.78 1.10 0.07 127.68 127.81 Y
PT894 2,991,926.04 675,574.32 127.37 126.20 1.17 127.38 1.18 0.01 127.20 127.47 Y
PT895 2,991,922.28 675,579.58 127.82 126.75 1.07 127.82 1.07 0.00 127.75 127.92 Y
PT896 2,991,922.84 675,593.56 127.31 126.20 1.11 127.39 1.19 0.08 127.20 127.41 Y
PT897 2,991,917.35 675,605.56 127.62 126.59 1.03 127.64 1.05 0.02 127.59 127.72 Y
PT916 2,991,906.88 675,623.30 128.55 127.06 1.49 128.63 1.57 0.08 128.06 128.65 Y
PT917 2,991,909.87 675,614.30 128.89 127.46 1.43 128.92 1.46 0.03 128.46 128.99 Y
PT918 2,991,913.93 675,601.47 128.98 127.79 1.19 128.98 1.19 0.00 128.79 129.08 Y
PT919 2,991,916.21 675,591.01 129.11 127.56 1.55 129.13 1.57 0.02 128.56 129.21 Y
PT921 2,991,923.92 675,571.08 127.51 126.50 1.01 127.55 1.05 0.04 127.50 127.61 Y
PT922 2,991,928.10 675,566.42 128.43 127.22 1.21 128.51 1.29 0.08 128.22 128.53 Y
PT923 2,991,941.03 675,569.12 128.17 127.01 1.16 128.21 1.20 0.04 128.01 128.27 Y
PT924 2,991,943.61 675,578.69 128.08 126.99 1.09 128.09 1.10 0.01 127.99 128.18 Y
PT926 2,991,941.29 675,603.73 127.88 126.51 1.37 127.93 1.42 0.05 127.51 127.98 Y
PT927 2,991,950.04 675,594.63 128.24 126.77 1.47 128.25 1.48 0.01 127.77 128.34 Y
PT933 2,991,979.58 675,553.28 128.59 127.24 1.35 128.59 1.35 0.00 128.24 128.69 Y
PT934 2,991,984.61 675,544.90 128.80 127.47 1.33 128.80 1.33 0.00 128.47 128.90 Y
PT935 2,991,991.94 675,538.45 128.47 127.39 1.08 128.53 1.14 0.06 128.39 128.57 Y
PT936 2,992,000.20 675,530.27 128.39 127.34 1.05 128.47 1.13 0.08 128.34 128.49 Y
PT953 2,991,860.42 675,599.15 129.47 128.45 1.02 129.48 1.03 0.01 129.45 129.57 Y
PT954 2,991,870.11 675,591.49 128.63 127.59 1.04 128.67 1.08 0.04 128.59 128.73 Y
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Attachment D
North Lagoon Wetland
Survey Control Points

Sediment Construction Summary and Final Sediment Remedial Action Report
W.R. Grace Superfund Site

Acton-Concord, Massachusetts

DRAFT

Point ID Northing Easting
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(Post-Excavation 
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Post-Backfill 
Elevation 
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PT955 2,991,878.39 675,582.07 127.90 126.90 1.00 127.97 1.07 0.07 127.90 128.00 Y
PT956 2,991,884.90 675,576.78 128.35 127.28 1.07 128.35 1.07 0.00 128.28 128.45 Y
PT957 2,991,894.01 675,566.77 129.12 127.91 1.21 129.13 1.22 0.01 128.91 129.22 Y
PT958 2,991,901.98 675,559.95 128.76 127.57 1.19 128.78 1.21 0.02 128.57 128.86 Y
PT959 2,991,909.04 675,553.73 128.04 126.59 1.45 128.08 1.49 0.04 127.59 128.14 Y
PT973 2,991,950.88 675,535.78 130.03 128.98 1.05 130.05 1.07 0.02 129.98 130.13 Y
PT974 2,991,942.82 675,541.96 130.12 128.81 1.31 130.19 1.38 0.07 129.81 130.22 Y
PT975 2,991,933.54 675,549.38 129.83 128.42 1.41 129.83 1.41 0.00 129.42 129.93 Y
PT976 2,991,923.47 675,557.51 129.54 128.10 1.44 129.58 1.48 0.04 129.10 129.64 Y
PT977 2,991,918.01 675,559.51 127.97 126.92 1.05 128.00 1.08 0.03 127.92 128.07 Y
PT978 2,991,913.61 675,562.82 127.71 126.70 1.01 127.74 1.04 0.03 127.70 127.81 Y
PT979 2,991,908.85 675,569.05 129.11 127.97 1.14 129.16 1.19 0.05 128.97 129.21 Y
PT980 2,991,899.87 675,575.84 129.26 127.75 1.51 129.28 1.53 0.02 128.75 129.36 Y
PT981 2,991,893.04 675,584.40 128.85 127.72 1.13 128.93 1.21 0.08 128.72 128.95 Y
PT982 2,991,887.89 675,589.44 128.20 127.20 1.00 128.23 1.03 0.03 128.20 128.30 Y
PT983 2,991,883.98 675,592.89 127.92 126.80 1.12 127.94 1.14 0.02 127.80 128.02 Y
PT984 2,991,877.45 675,598.88 128.29 127.27 1.02 128.37 1.10 0.08 128.27 128.39 Y
PT985 2,991,868.27 675,604.76 128.55 127.55 1.00 128.60 1.05 0.05 128.55 128.65 Y
PT986 2,991,857.96 675,613.36 130.93 129.89 1.04 130.96 1.07 0.03 130.89 131.03 Y
PT991 2,991,866.66 675,622.92 128.94 127.90 1.04 129.01 1.11 0.07 128.90 129.04 Y
PT992 2,991,877.98 675,614.07 128.25 127.14 1.11 128.30 1.16 0.05 128.14 128.35 Y
PT993 2,991,884.74 675,610.22 127.90 126.64 1.26 127.94 1.30 0.04 127.64 128.00 Y
PT994 2,991,892.18 675,605.20 128.39 127.19 1.20 128.45 1.26 0.06 128.19 128.49 Y
PT995 2,991,899.50 675,598.64 128.91 127.72 1.19 128.96 1.24 0.05 128.72 129.01 Y
PT996 2,991,907.93 675,588.85 129.14 127.89 1.25 129.15 1.26 0.01 128.89 129.24 Y
PT997 2,991,915.10 675,577.70 129.53 128.18 1.35 129.54 1.36 0.01 129.18 129.63 Y
PT998 2,991,918.41 675,570.29 127.75 126.73 1.02 127.77 1.04 0.02 127.73 127.85 Y
PT999 2,991,936.27 675,562.08 128.54 127.49 1.05 128.57 1.08 0.03 128.49 128.64 Y

PT1000 2,991,945.00 675,555.08 128.26 127.25 1.01 128.28 1.03 0.02 128.25 128.36 Y
PT1001 2,991,954.59 675,548.24 128.86 127.85 1.01 128.87 1.02 0.01 128.85 128.96 Y
PT1002 2,991,962.37 675,540.85 128.95 127.84 1.11 128.98 1.14 0.03 128.84 129.05 Y
PT1003 2,991,969.52 675,534.33 128.70 127.64 1.06 128.72 1.08 0.02 128.64 128.80 Y
PT1010 2,991,971.95 675,542.65 128.25 126.93 1.32 128.31 1.38 0.06 127.93 128.35 Y
PT1011 2,991,966.25 675,551.87 128.33 127.23 1.10 128.40 1.17 0.07 128.23 128.43 Y
PT1012 2,991,960.03 675,558.13 128.66 127.39 1.27 128.69 1.30 0.03 128.39 128.76 Y
PT1013 2,991,950.58 675,567.90 128.35 127.18 1.17 128.38 1.20 0.03 128.18 128.45 Y
PT1015 2,991,929.71 675,580.64 127.36 126.35 1.01 127.45 1.10 0.09 127.35 127.46 Y
PT1016 2,991,928.77 675,593.54 127.08 126.06 1.02 127.12 1.06 0.04 127.06 127.18 Y
PT1018 2,991,927.82 675,611.35 126.72 125.69 1.03 126.74 1.05 0.02 126.69 126.82 Y
PT1019 2,991,920.54 675,612.62 126.14 125.14 1.00 126.21 1.07 0.07 126.14 126.24 Y
PT1021 2,991,945.86 675,592.46 128.04 126.90 1.14 128.10 1.20 0.06 127.90 128.14 Y
PT1022 2,991,953.32 675,583.10 128.29 127.00 1.29 128.29 1.29 0.00 128.00 128.39 Y
PT1023 2,991,961.97 675,575.04 128.24 127.04 1.20 128.32 1.28 0.08 128.04 128.34 Y
PT1024 2,991,968.89 675,566.73 128.11 126.93 1.18 128.14 1.21 0.03 127.93 128.21 Y
PT1025 2,991,969.07 675,560.54 128.95 127.56 1.39 128.96 1.40 0.01 128.56 129.05 Y
PT1026 2,991,905.61 675,607.88 128.83 127.32 1.51 128.84 1.52 0.01 128.32 128.93 Y
PT1027 2,991,897.76 675,612.63 128.46 127.13 1.33 128.52 1.39 0.06 128.13 128.56 Y
PT1028 2,991,885.30 675,623.06 128.06 126.90 1.16 128.12 1.22 0.06 127.90 128.16 Y
PT1029 2,991,872.47 675,630.38 128.68 127.64 1.04 128.71 1.07 0.03 128.64 128.78 Y
PT1030 2,991,865.40 675,635.20 130.48 129.41 1.07 130.51 1.10 0.03 130.41 130.58 Y
PT1035 2,991,874.74 675,651.05 131.13 130.00 1.13 131.17 1.17 0.04 131.00 131.23 Y

Page 9 of 10



Attachment D
North Lagoon Wetland
Survey Control Points

Sediment Construction Summary and Final Sediment Remedial Action Report
W.R. Grace Superfund Site

Acton-Concord, Massachusetts

DRAFT
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(Post-Excavation 
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Post-Backfill 
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PT1036 2,991,878.40 675,649.00 129.60 128.53 1.07 129.63 1.10 0.03 129.53 129.70 Y
PT1037 2,991,884.05 675,643.36 128.68 127.45 1.23 128.70 1.25 0.02 128.45 128.78 Y
PT1038 2,991,890.89 675,634.01 127.97 126.70 1.27 127.94 1.24 -0.03 127.70 128.07 Y
PT1039 2,991,896.13 675,628.11 127.93 126.78 1.15 128.02 1.24 0.09 127.78 128.03 Y
PT1040 2,991,903.54 675,619.47 128.57 127.09 1.48 128.61 1.52 0.04 128.09 128.67 Y
PT1041 2,991,895.38 675,644.40 128.76 127.33 1.43 128.77 1.44 0.01 128.33 128.86 Y
PT1042 2,991,888.94 675,649.98 128.12 127.11 1.01 128.15 1.04 0.03 128.11 128.22 Y
PT1043 2,991,880.50 675,657.32 130.14 129.10 1.04 130.17 1.07 0.03 130.10 130.24 Y
PT1048 2,991,888.36 675,674.37 132.49 130.77 1.72 132.49 1.72 0.00 131.77 132.59 Y
PT1049 2,991,896.09 675,673.39 129.42 128.26 1.16 129.43 1.17 0.01 129.26 129.52 Y

Notes:
1. Target backfill elevation range for North Lagoon Wetland was established to ensure that each location had at least 12 inches of clean fill while limiting the potential for net fill within the wetland. The minimum target elevation is 1 foot over the post-excavation 
elevation. The maximum target elevation is no more than 0.10 feet above the pre-construction elevation. Control points that fell within the target backfill range were marked with a "Y".
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Attachment D
Sinking Pond - Area 1 Survey Control Points

Sediment Construction Summary and Final Sediment Remedial Action Report
W.R. Grace Superfund Site

Acton-Concord, Massachusetts

DRAFT

Point ID Northing Easting
Pre-Construction

Elevation
(feet)

Post-Excavation
Elevation

(feet)

∆ Elevation
from 

Pre-Construction 
(feet)

Post-Backfill 

Elevation(3)

(feet)

Δ Elevation
from

Post-Excavation 
(feet)

PT3107 2,989,710.07 675,747.33 144.29 142.93 -1.36 143.51 0.58
PT3108 2,989,724.93 675,761.68 147.13 146.11 -1.02 146.68 0.57
PT3109 2,989,736.45 675,766.63 149.76 148.75 -1.01 149.32 0.57
PT3110 2,989,763.94 675,759.47 147.48 145.42 -2.06 146.00 0.58
PT3111 2,989,783.64 675,765.96 147.35 144.20 -3.15 -- --
PT3112 2,989,791.21 675,754.13 151.92 149.10 -2.82 149.65 0.55
PT3113 2,989,778.61 675,741.43 150.38 149.28 -1.10 149.87 0.59
PT3114 2,989,768.36 675,736.75 144.24 143.01 -1.23 -- --
PT3115 2,989,745.69 675,736.40 144.61 143.35 -1.26 -- --
PT3116 2,989,828.41 675,778.93 151.81 150.69 -1.12 -- --
PT3117 2,989,838.79 675,771.65 155.41 154.40 -1.01 -- --
PT3118 2,989,831.15 675,761.19 151.55 150.12 -1.43 -- --
PT3120 2,989,827.15 675,765.82 147.91 146.91 -1.00 -- --
PT3121 2,989,826.45 675,773.38 148.33 147.31 -1.02 -- --
PT3125 2,989,819.61 675,770.97 147.35 145.76 -1.59 -- --
PT3126 2,989,821.54 675,762.94 147.78 145.67 -2.11 -- --
PT3134 2,989,812.33 675,762.15 147.51 145.55 -1.96 -- --
PT3136 2,989,812.29 675,769.51 147.23 145.92 -1.31 -- --
PT3140 2,989,803.76 675,765.74 146.14 145.06 -1.08 -- --
PT3141 2,989,804.36 675,761.86 147.16 145.49 -1.67 -- --
PT3163 2,989,699.56 675,746.00 144.50 142.37 -2.13 142.94 0.57
PT3164 2,989,688.66 675,748.93 144.53 143.42 -1.11 143.98 0.56
PT3165 2,989,676.37 675,752.76 144.51 143.51 -1.00 144.13 0.62
PT3166 2,989,662.86 675,754.00 144.52 143.52 -1.00 144.09 0.57
PT3167 2,989,650.28 675,752.00 144.52 143.51 -1.01 144.06 0.55
PT3168 2,989,643.92 675,749.35 144.50 143.50 -1.00 144.04 0.54
PT3169 2,989,632.31 675,746.72 144.49 143.25 -1.24 -- --
PT3170 2,989,628.57 675,748.15 144.49 143.43 -1.06 -- --
PT3171 2,989,622.88 675,751.57 144.45 142.96 -1.49 -- --
PT3172 2,989,599.42 675,730.01 144.51 143.46 -1.05 -- --
PT3173 2,989,601.40 675,729.60 144.51 143.31 -1.20 -- --
PT3174 2,989,603.49 675,727.78 144.51 143.20 -1.31 -- --
PT3175 2,989,605.88 675,722.84 144.51 143.27 -1.24 -- --
PT3176 2,989,607.08 675,721.90 144.51 143.37 -1.14 -- --
PT3177 2,989,607.10 675,718.28 144.50 143.17 -1.33 -- --
PT3178 2,989,604.45 675,707.46 144.55 143.52 -1.03 144.07 0.55
PT3179 2,989,608.18 675,686.22 144.48 143.19 -1.29 143.75 0.56
PT3180 2,989,619.01 675,678.11 144.56 142.53 -2.03 143.09 0.56
PT3181 2,989,630.54 675,672.23 144.55 142.66 -1.89 143.18 0.52
PT3182 2,989,643.50 675,667.60 144.51 143.26 -1.25 143.77 0.51
PT3183 2,989,658.59 675,664.54 144.51 143.25 -1.26 143.77 0.52
PT3184 2,989,667.58 675,666.11 144.48 143.46 -1.02 -- --
PT3185 2,989,679.77 675,665.76 144.55 143.52 -1.03 144.02 0.50
PT3186 2,989,696.56 675,670.39 144.51 143.17 -1.34 143.69 0.52
PT3187 2,989,709.77 675,678.33 144.51 142.60 -1.91 143.18 0.58
PT3188 2,989,724.71 675,694.07 144.49 142.96 -1.53 143.51 0.55
PT3189 2,989,732.38 675,706.35 144.46 143.46 -1.00 144.05 0.59
PT3190 2,989,733.06 675,724.91 144.51 143.13 -1.38 -- --
PT3191 2,989,746.88 675,737.30 144.46 143.03 -1.43 -- --
PT3192 2,989,812.50 675,757.89 149.58 148.55 -1.03 -- --
PT424 2,989,609.97 675,701.43 143.31 142.29 -1.02 142.79 0.50
PT443 2,989,611.69 675,714.05 143.29 142.24 -1.05 142.74 0.50
PT444 2,989,602.98 675,729.68 144.37 143.35 -1.02 -- --
PT445 2,989,618.06 675,726.29 141.33 139.58 -1.75 -- --
PT446 2,989,610.53 675,732.37 141.23 138.35 -2.88 -- --

PRE-CONSTRUCTION POST-EXCAVATION POST-BACKFILL
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Attachment D
Sinking Pond - Area 1 Survey Control Points

Sediment Construction Summary and Final Sediment Remedial Action Report
W.R. Grace Superfund Site

Acton-Concord, Massachusetts
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Point ID Northing Easting
Pre-Construction

Elevation
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Post-Excavation
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PRE-CONSTRUCTION POST-EXCAVATION POST-BACKFILL

PT460 2,989,615.35 675,735.37 140.26 138.51 -1.75 -- --
PT461 2,989,618.85 675,728.56 141.19 139.81 -1.38 -- --
PT462 2,989,620.90 675,729.42 140.58 139.46 -1.12 -- --
PT463 2,989,617.63 675,736.76 139.38 138.37 -1.01 -- --
PT485 2,989,617.50 675,737.84 139.29 138.25 -1.04 -- --
PT486 2,989,622.56 675,730.84 140.67 139.49 -1.18 -- --
PT487 2,989,624.78 675,732.48 141.30 139.58 -1.72 -- --
PT488 2,989,619.35 675,739.18 140.69 138.48 -2.21 -- --
PT502 2,989,623.03 675,741.04 141.16 139.86 -1.30 -- --
PT503 2,989,633.63 675,734.71 141.71 140.59 -1.12 141.10 0.51
PT504 2,989,640.81 675,734.91 141.85 140.75 -1.10 141.27 0.52
PT663 2,989,742.60 675,764.37 148.56 147.50 -1.06 148.06 0.56
PT664 2,989,731.43 675,763.24 147.60 146.59 -1.01 147.15 0.56
PT666 2,989,717.13 675,752.83 145.09 144.08 -1.01 144.60 0.52
PT667 2,989,709.01 675,746.01 143.64 142.64 -1.00 143.25 0.61
PT668 2,989,698.64 675,742.46 142.63 141.63 -1.00 142.26 0.63
PT669 2,989,688.64 675,745.36 142.81 141.81 -1.00 142.42 0.61
PT670 2,989,680.83 675,745.14 142.49 141.49 -1.00 142.09 0.60
PT671 2,989,675.45 675,751.43 144.08 143.08 -1.00 143.66 0.58
PT675 2,989,660.72 675,745.85 142.56 141.41 -1.15 141.97 0.56
PT676 2,989,650.37 675,738.38 142.07 140.70 -1.37 141.28 0.58
PT677 2,989,648.51 675,735.08 141.88 140.70 -1.18 141.20 0.50
PT678 2,989,654.33 675,732.51 141.86 140.85 -1.01 141.35 0.50
PT679 2,989,664.08 675,729.95 141.78 140.76 -1.02 141.26 0.50
PT680 2,989,676.72 675,732.13 141.97 140.96 -1.01 141.47 0.51
PT681 2,989,690.79 675,731.93 142.14 141.14 -1.00 141.65 0.51
PT682 2,989,700.90 675,731.82 142.36 141.34 -1.02 141.94 0.60
PT683 2,989,709.14 675,731.40 142.62 141.59 -1.03 142.10 0.51
PT684 2,989,719.03 675,735.58 144.02 142.36 -1.66 142.91 0.55
PT685 2,989,725.75 675,742.76 144.89 143.35 -1.54 -- --
PT686 2,989,733.85 675,750.18 146.07 144.83 -1.24 145.35 0.52
PT687 2,989,742.33 675,756.38 147.29 146.29 -1.00 146.84 0.55
PT688 2,989,752.23 675,759.30 148.61 147.56 -1.05 148.06 0.50
PT690 2,989,759.09 675,756.91 148.78 145.98 -2.80 -- --
PT691 2,989,751.86 675,753.21 147.74 145.37 -2.37 -- --
PT692 2,989,743.26 675,750.97 146.86 145.68 -1.18 -- --
PT693 2,989,736.18 675,746.65 146.17 144.43 -1.74 -- --
PT694 2,989,730.69 675,739.73 145.34 142.30 -3.04 -- --
PT695 2,989,722.28 675,734.50 144.22 141.68 -2.54 -- --
PT696 2,989,715.79 675,730.14 143.23 141.23 -2.00 141.81 0.58
PT697 2,989,627.91 675,718.31 140.95 139.87 -1.08 140.37 0.50
PT698 2,989,633.37 675,714.48 141.35 139.80 -1.55 140.31 0.51
PT699 2,989,642.77 675,714.86 141.33 139.82 -1.51 140.35 0.53
PT700 2,989,651.07 675,717.17 141.57 140.35 -1.22 140.85 0.50
PT701 2,989,659.70 675,718.18 141.42 140.42 -1.00 140.95 0.53
PT702 2,989,669.90 675,722.36 141.62 140.62 -1.00 141.19 0.57
PT703 2,989,679.88 675,729.96 141.72 140.71 -1.01 141.29 0.58
PT704 2,989,690.78 675,727.77 142.06 141.05 -1.01 141.60 0.55
PT705 2,989,699.79 675,723.99 142.15 141.15 -1.00 141.77 0.62
PT706 2,989,710.42 675,723.09 142.18 141.18 -1.00 141.78 0.60
PT707 2,989,716.88 675,727.52 143.01 141.57 -1.44 142.08 0.51
PT708 2,989,724.26 675,730.81 143.12 142.02 -1.10 -- --
PT709 2,989,731.96 675,735.62 143.49 141.94 -1.55 -- --
PT710 2,989,738.30 675,742.55 143.32 142.32 -1.00 -- --
PT711 2,989,746.54 675,744.81 143.61 142.61 -1.00 -- --
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Sediment Construction Summary and Final Sediment Remedial Action Report
W.R. Grace Superfund Site

Acton-Concord, Massachusetts

DRAFT

Point ID Northing Easting
Pre-Construction

Elevation
(feet)

Post-Excavation
Elevation

(feet)

∆ Elevation
from 

Pre-Construction 
(feet)

Post-Backfill 

Elevation(3)

(feet)

Δ Elevation
from

Post-Excavation 
(feet)

PRE-CONSTRUCTION POST-EXCAVATION POST-BACKFILL

PT712 2,989,753.40 675,745.40 143.75 142.74 -1.01 -- --
PT713 2,989,764.15 675,744.81 143.71 142.36 -1.35 -- --
PT714 2,989,767.15 675,753.49 144.32 142.33 -1.99 -- --
PT715 2,989,774.32 675,760.89 144.86 143.85 -1.01 -- --
PT716 2,989,781.29 675,762.65 145.26 143.93 -1.33 -- --
PT717 2,989,790.06 675,764.96 145.59 144.10 -1.49 -- --
PT718 2,989,804.39 675,772.07 146.69 145.62 -1.07 -- --
PT720 2,989,804.90 675,762.62 146.77 145.25 -1.52 -- --
PT721 2,989,792.77 675,762.21 145.53 144.22 -1.31 -- --
PT722 2,989,783.03 675,758.71 144.83 143.75 -1.08 -- --
PT723 2,989,775.63 675,754.65 144.56 142.59 -1.97 -- --
PT724 2,989,772.22 675,746.02 144.09 142.89 -1.20 -- --
PT725 2,989,769.40 675,739.10 143.40 142.34 -1.06 -- --
PT726 2,989,752.56 675,738.91 143.58 142.58 -1.00 -- --
PT727 2,989,745.14 675,738.91 143.44 142.44 -1.00 -- --
PT728 2,989,741.35 675,736.58 143.49 142.47 -1.02 -- --
PT729 2,989,735.22 675,729.86 143.59 142.16 -1.43 -- --
PT730 2,989,727.10 675,724.98 143.16 142.04 -1.12 -- --
PT731 2,989,719.91 675,720.59 142.96 141.79 -1.17 142.35 0.56
PT732 2,989,711.21 675,717.19 142.51 141.38 -1.13 141.96 0.58
PT733 2,989,700.26 675,718.36 142.02 140.97 -1.05 141.53 0.56
PT734 2,989,689.38 675,723.29 142.04 141.04 -1.00 141.56 0.52
PT735 2,989,680.43 675,724.79 141.74 140.74 -1.00 141.27 0.53
PT736 2,989,673.80 675,720.24 141.58 140.58 -1.00 141.16 0.58
PT737 2,989,662.12 675,713.40 141.48 140.45 -1.03 141.02 0.57
PT738 2,989,653.30 675,711.56 141.47 140.27 -1.20 140.78 0.51
PT739 2,989,644.00 675,708.98 141.40 140.03 -1.37 140.53 0.50
PT740 2,989,635.91 675,707.33 141.24 139.80 -1.44 140.31 0.51
PT741 2,989,627.11 675,708.14 141.54 139.94 -1.60 140.45 0.51
PT742 2,989,625.02 675,715.38 141.23 140.13 -1.10 140.64 0.51
PT743 2,989,619.84 675,703.90 141.74 140.73 -1.01 141.27 0.54
PT744 2,989,627.60 675,696.16 141.46 140.36 -1.10 140.86 0.50
PT745 2,989,636.28 675,691.69 141.34 140.15 -1.19 140.67 0.52
PT746 2,989,647.61 675,690.52 141.48 140.36 -1.12 140.86 0.50
PT747 2,989,655.70 675,699.74 141.39 140.37 -1.02 140.87 0.50
PT748 2,989,664.77 675,705.26 141.59 140.36 -1.23 140.87 0.51
PT749 2,989,678.14 675,710.52 141.84 140.83 -1.01 141.34 0.51
PT750 2,989,690.17 675,712.53 142.03 141.03 -1.00 141.55 0.52
PT751 2,989,699.80 675,709.46 142.08 140.97 -1.11 141.57 0.60
PT752 2,989,714.73 675,707.40 142.92 141.92 -1.00 142.47 0.55
PT753 2,989,728.02 675,710.15 143.62 142.58 -1.04 143.10 0.52
PT771 2,989,729.33 675,723.28 144.04 143.03 -1.01 -- --
PT772 2,989,729.31 675,705.64 143.86 142.84 -1.02 143.41 0.57
PT774 2,989,716.23 675,688.94 143.93 142.38 -1.55 142.97 0.59
PT775 2,989,706.65 675,682.10 143.33 142.27 -1.06 142.77 0.50
PT776 2,989,693.86 675,675.25 143.28 142.14 -1.14 142.71 0.57
PT777 2,989,682.39 675,673.38 142.70 141.52 -1.18 142.06 0.54
PT778 2,989,670.61 675,672.02 142.75 141.61 -1.14 142.13 0.52
PT779 2,989,657.33 675,669.72 142.65 141.64 -1.01 142.23 0.59
PT780 2,989,646.19 675,671.40 142.86 141.77 -1.09 142.28 0.51
PT781 2,989,636.00 675,677.00 142.57 141.45 -1.12 142.02 0.57
PT782 2,989,626.35 675,682.00 142.81 141.61 -1.20 142.17 0.56
PT783 2,989,615.22 675,690.57 142.82 141.75 -1.07 142.29 0.54

Notes:
1. All survey points that were not backfilled with topsoil were either in Inlet rip rap channel or permanent checkdam.
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DRAFT

Point ID
Pre-Construction

Northing
Pre-Construction

Easting
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Elevation 

(feet)

Post-Excavation
Northing

Post-Excavation
Easting

Δ Horizontal Distance 
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and

Post-Excavation(1) (feet)

Post-Excavation 
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Post-Excavation 

and
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Δ Elevation between 
Post-Excavation Surface

and
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Elevation(1)
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Post-Backfill Elevation 

(feet)(2)

Δ Elevation
from

Post-Dredge Location 
(feet)

101 2,989,561.33 675,737.35 143.31 2,989,561.33 675,737.35 0.01 142.27 1.04 -- 142.82 0.55
105 2,989,554.41 675,744.62 139.73 2,989,554.41 675,744.63 0.01 138.15 1.58 -- 138.67 0.52
109 2,989,533.51 675,766.55 130.94 2,989,533.25 675,766.98 0.50 128.19 2.75 2.60 -- --
110 2,989,526.52 675,774.27 127.92 2,989,526.22 675,774.46 0.36 125.24 2.68 2.55 -- --
112 2,989,540.12 675,744.97 137.51 2,989,540.11 675,744.96 0.01 136.32 1.19 -- 136.79 0.47
113 2,989,547.23 675,737.66 141.47 2,989,547.22 675,737.66 0.01 140.22 1.25 -- 140.68 0.46
120 2,989,539.90 675,730.87 143.89 2,989,539.91 675,730.87 0.01 142.44 1.45 -- 143.03 0.59
121 2,989,533.32 675,738.02 139.16 2,989,533.30 675,738.03 0.02 137.63 1.53 -- 138.06 0.43
122 2,989,530.22 675,741.24 137.39 2,989,530.23 675,741.23 0.01 135.91 1.48 -- 136.43 0.52
124 2,989,525.62 675,731.19 141.15 2,989,525.62 675,731.16 0.03 139.68 1.47 -- 140.11 0.43
131 2,989,518.60 675,724.16 142.81 2,989,518.60 675,724.16 0.00 141.75 1.06 -- 142.29 0.54
132 2,989,511.54 675,731.72 137.70 2,989,511.52 675,731.71 0.02 136.42 1.28 -- 136.83 0.41
133 2,989,502.10 675,726.87 137.57 2,989,502.09 675,726.88 0.01 136.24 1.33 -- 136.67 0.43
134 2,989,504.24 675,724.63 139.11 2,989,504.25 675,724.62 0.02 137.58 1.53 -- 138.17 0.59
135 2,989,510.73 675,717.54 143.82 2,989,510.74 675,717.52 0.03 142.77 1.05 -- 143.34 0.57
141 2,989,497.36 675,717.73 140.34 2,989,497.36 675,717.72 0.01 138.88 1.46 -- 139.44 0.56
143 2,989,484.42 675,716.71 137.27 2,989,484.44 675,716.73 0.03 136.02 1.25 -- 136.47 0.45
144 2,989,489.88 675,710.71 141.06 2,989,489.90 675,710.71 0.02 139.43 1.63 -- 139.95 0.52
151 2,989,482.83 675,704.05 141.39 2,989,482.83 675,704.03 0.02 140.13 1.26 -- 140.68 0.55
152 2,989,476.64 675,710.14 137.35 2,989,476.64 675,710.16 0.02 136.01 1.34 -- 136.49 0.48
154 2,989,475.15 675,696.88 141.74 2,989,475.15 675,696.89 0.01 140.72 1.02 -- 141.14 0.42
161 2,989,467.95 675,690.00 141.25 2,989,467.94 675,690.01 0.01 140.19 1.06 -- 140.71 0.52
162 2,989,461.34 675,697.48 137.68 2,989,461.33 675,697.48 0.01 136.26 1.42 -- 136.77 0.51
164 2,989,460.77 675,683.39 142.80 2,989,460.77 675,683.41 0.02 141.75 1.05 -- 142.25 0.50
171 2,989,163.43 675,511.11 144.13 2,989,163.43 675,511.12 0.01 142.98 1.15 -- 143.41 0.43
172 2,989,164.69 675,521.03 141.11 2,989,164.71 675,521.02 0.02 139.59 1.52 -- 140.04 0.45
173 2,989,165.78 675,528.41 137.29 2,989,165.79 675,528.42 0.01 136.22 1.07 -- 136.65 0.43
174 2,989,444.77 675,685.63 137.41 2,989,444.78 675,685.64 0.02 136.02 1.39 -- 136.50 0.48
175 2,989,446.74 675,684.03 138.78 2,989,446.77 675,684.02 0.03 137.18 1.60 -- 137.61 0.43
176 2,989,453.46 675,676.69 143.29 2,989,453.48 675,676.67 0.02 142.05 1.24 -- 142.63 0.58
183 2,989,445.80 675,669.34 144.30 2,989,445.81 675,669.36 0.02 143.17 1.13 -- 143.77 0.60
184 2,989,439.69 675,676.82 139.03 2,989,439.68 675,676.82 0.01 137.94 1.09 -- 138.52 0.58
185 2,989,436.89 675,679.91 137.27 2,989,436.91 675,679.91 0.02 136.23 1.04 -- 136.66 0.43
186 2,989,428.66 675,673.86 137.31 2,989,428.68 675,673.86 0.02 135.88 1.43 -- 136.33 0.45
187 2,989,432.75 675,669.35 140.90 2,989,432.77 675,669.35 0.02 139.88 1.02 -- 140.32 0.44
195 2,989,425.08 675,662.86 141.09 2,989,425.10 675,662.86 0.02 139.14 1.95 -- 139.60 0.46
196 2,989,420.76 675,667.14 137.61 2,989,420.76 675,667.14 0.00 136.03 1.58 -- 136.53 0.50
197 2,989,413.32 675,660.87 137.59 2,989,413.32 675,660.88 0.01 136.45 1.14 -- 136.92 0.47
198 2,989,417.68 675,656.21 141.59 2,989,417.68 675,656.21 0.01 139.94 1.65 -- 140.43 0.49
205 2,989,410.73 675,649.25 141.82 2,989,410.72 675,649.25 0.01 140.14 1.68 -- 140.60 0.46
206 2,989,405.00 675,655.10 137.39 2,989,405.02 675,655.11 0.02 136.23 1.16 -- 136.70 0.47
207 2,989,397.60 675,648.09 137.57 2,989,397.60 675,648.10 0.01 136.33 1.24 -- 136.76 0.43
208 2,989,403.47 675,642.35 142.22 2,989,403.49 675,642.36 0.02 140.91 1.31 -- 141.34 0.43
215 2,989,396.09 675,635.16 142.55 2,989,396.08 675,635.18 0.02 141.30 1.25 -- 141.78 0.48
216 2,989,389.49 675,642.05 137.07 2,989,389.60 675,641.82 0.26 134.70 2.37 -- 136.45 1.75
217 2,989,382.85 675,634.74 137.53 2,989,382.83 675,634.74 0.02 135.98 1.55 -- 136.45 0.47
218 2,989,389.13 675,628.53 142.11 2,989,389.13 675,628.55 0.02 140.82 1.29 -- 141.23 0.41
225 2,989,381.69 675,621.81 142.36 2,989,381.69 675,621.81 0.00 141.06 1.30 -- 141.62 0.56
226 2,989,374.90 675,628.56 137.49 2,989,374.91 675,628.58 0.02 136.14 1.35 -- 136.60 0.46
227 2,989,367.08 675,622.17 137.65 2,989,367.08 675,622.18 0.01 136.40 1.25 -- 136.89 0.49
228 2,989,374.30 675,614.80 143.13 2,989,374.30 675,614.79 0.01 141.83 1.30 -- 142.29 0.46
236 2,989,366.81 675,608.25 143.79 2,989,366.80 675,608.23 0.02 141.88 1.91 -- 142.39 0.51
237 2,989,360.34 675,615.48 138.72 2,989,360.34 675,615.48 0.00 136.89 1.83 -- 137.46 0.57
238 2,989,358.84 675,616.85 137.53 2,989,358.85 675,616.85 0.01 136.31 1.22 -- 136.73 0.42

PRE-CONSTRUCTION POST-BACKFILLPOST-EXCAVATION
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239 2,989,350.90 675,610.16 137.48 2,989,350.89 675,610.15 0.01 136.28 1.20 -- 136.74 0.46
240 2,989,352.98 675,607.84 139.44 2,989,353.01 675,607.84 0.03 137.81 1.63 -- 138.22 0.41
241 2,989,359.33 675,601.29 144.38 2,989,359.33 675,601.28 0.01 141.98 2.40 -- 142.55 0.57
250 2,989,352.32 675,593.77 144.54 2,989,352.33 675,593.75 0.02 143.35 1.19 -- 143.93 0.58
251 2,989,345.71 675,601.35 139.02 2,989,345.72 675,601.36 0.02 137.77 1.25 -- 138.21 0.44
252 2,989,343.70 675,603.42 137.47 2,989,343.71 675,603.43 0.01 136.03 1.44 -- 136.50 0.47
253 2,989,336.83 675,596.04 137.50 2,989,336.84 675,596.02 0.02 136.33 1.17 -- 136.79 0.46
254 2,989,338.39 675,594.26 139.07 2,989,338.38 675,594.25 0.02 137.65 1.42 -- 138.12 0.47
255 2,989,345.31 675,587.43 143.82 2,989,345.31 675,587.41 0.02 142.80 1.02 -- 143.38 0.58
263 2,989,337.50 675,580.51 143.26 2,989,337.48 675,580.53 0.02 142.19 1.07 -- 142.68 0.49
264 2,989,331.25 675,587.40 138.27 2,989,331.24 675,587.38 0.03 136.87 1.40 -- 137.39 0.52
265 2,989,329.99 675,589.09 137.59 2,989,329.99 675,589.09 0.00 136.26 1.33 -- 136.70 0.44
266 2,989,323.85 675,581.14 137.70 2,989,323.86 675,581.15 0.01 136.22 1.48 -- 136.72 0.50
267 2,989,330.38 675,573.65 142.93 2,989,330.38 675,573.65 0.00 141.27 1.66 -- 141.76 0.49
275 2,989,330.83 675,559.43 144.12 2,989,330.81 675,559.46 0.03 143.10 1.02 -- 143.67 0.57
276 2,989,323.87 675,566.44 142.31 2,989,323.87 675,566.42 0.02 140.34 1.97 -- 140.80 0.46
277 2,989,316.78 675,573.79 137.59 2,989,316.78 675,573.78 0.01 136.46 1.13 -- 136.95 0.49
278 2,989,309.92 675,565.80 137.47 2,989,309.90 675,565.79 0.03 136.36 1.11 -- 136.80 0.44
279 2,989,316.36 675,559.81 140.97 2,989,316.34 675,559.81 0.02 139.37 1.60 -- 139.87 0.50
280 2,989,323.64 675,553.24 142.58 2,989,323.64 675,553.23 0.01 141.47 1.11 -- 141.99 0.52
281 2,989,330.38 675,545.37 144.09 2,989,330.40 675,545.37 0.02 142.99 1.10 -- 143.58 0.59
288 2,989,322.43 675,537.57 143.01 2,989,322.44 675,537.58 0.01 142.00 1.01 -- 142.58 0.58
289 2,989,315.69 675,545.36 141.57 2,989,315.67 675,545.35 0.02 140.50 1.07 -- 140.96 0.46
290 2,989,308.87 675,552.55 139.85 2,989,308.89 675,552.55 0.02 138.63 1.22 -- 139.16 0.53
291 2,989,304.66 675,557.01 137.66 2,989,304.65 675,557.01 0.01 136.36 1.30 -- 136.85 0.49
292 2,989,300.71 675,547.14 137.55 2,989,300.70 675,547.14 0.01 136.50 1.05 -- 137.05 0.55
293 2,989,308.70 675,538.20 141.25 2,989,308.69 675,538.21 0.02 139.99 1.26 -- 140.44 0.45
294 2,989,315.59 675,531.35 142.59 2,989,315.58 675,531.36 0.02 141.57 1.02 -- 142.12 0.55
295 2,989,322.48 675,524.05 144.18 2,989,322.50 675,524.03 0.03 143.16 1.02 -- 143.68 0.52
302 2,989,315.43 675,517.56 143.91 2,989,315.42 675,517.56 0.01 142.91 1.00 -- 143.49 0.58
303 2,989,308.41 675,524.53 142.65 2,989,308.41 675,524.54 0.01 141.34 1.31 -- 141.89 0.55
304 2,989,301.53 675,531.86 140.99 2,989,301.53 675,531.88 0.02 139.65 1.34 -- 140.11 0.46
305 2,989,294.68 675,539.12 137.53 2,989,294.70 675,539.11 0.02 136.47 1.06 -- 137.06 0.59
306 2,989,288.14 675,530.91 137.53 2,989,288.14 675,530.93 0.02 136.47 1.06 -- 137.06 0.59
307 2,989,294.35 675,524.70 140.60 2,989,294.35 675,524.72 0.02 139.42 1.18 -- 139.83 0.41
308 2,989,301.17 675,517.58 142.36 2,989,301.18 675,517.57 0.02 141.35 1.01 -- 141.94 0.59
309 2,989,308.00 675,510.03 144.10 2,989,308.01 675,510.04 0.01 143.09 1.01 -- 143.67 0.58
316 2,989,300.96 675,503.34 144.14 2,989,300.96 675,503.35 0.01 143.14 1.00 -- 143.67 0.53
317 2,989,293.88 675,510.64 142.35 2,989,293.86 675,510.64 0.02 141.35 1.00 -- 141.92 0.57
318 2,989,286.94 675,517.62 140.46 2,989,286.94 675,517.61 0.01 139.45 1.01 -- 139.86 0.41
319 2,989,280.47 675,524.71 137.48 2,989,280.46 675,524.73 0.02 136.31 1.17 -- 136.73 0.42
320 2,989,272.50 675,518.66 137.72 2,989,272.48 675,518.65 0.02 136.14 1.58 -- 136.68 0.54
321 2,989,279.69 675,510.34 140.60 2,989,279.68 675,510.35 0.02 139.36 1.24 -- 139.87 0.51
322 2,989,286.35 675,503.44 142.50 2,989,286.34 675,503.45 0.01 141.48 1.02 -- 142.05 0.57
323 2,989,293.65 675,496.39 144.46 2,989,293.65 675,496.41 0.02 143.45 1.01 -- 143.95 0.50
328 2,989,285.92 675,489.52 145.05 2,989,285.91 675,489.53 0.01 144.03 1.02 -- 144.58 0.55
329 2,989,278.68 675,497.05 142.73 2,989,278.67 675,497.06 0.01 141.67 1.06 -- 142.25 0.58
330 2,989,272.35 675,503.82 140.99 2,989,272.34 675,503.83 0.01 139.90 1.09 -- 140.43 0.53
331 2,989,265.71 675,511.31 138.82 2,989,265.72 675,511.32 0.01 137.38 1.44 -- 137.95 0.57
332 2,989,261.85 675,515.51 137.63 2,989,261.83 675,515.50 0.02 136.12 1.51 -- 136.56 0.44
333 2,989,250.95 675,512.11 137.70 2,989,250.94 675,512.12 0.01 136.31 1.39 -- 136.76 0.45
334 2,989,258.58 675,504.17 140.09 2,989,258.57 675,504.18 0.01 139.08 1.01 -- 139.51 0.43
335 2,989,264.53 675,496.94 142.06 2,989,264.54 675,496.95 0.02 140.44 1.62 -- 140.96 0.52
336 2,989,271.99 675,489.82 143.73 2,989,271.97 675,489.84 0.02 142.65 1.08 -- 143.19 0.54
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344 2,989,264.66 675,482.57 145.07 2,989,264.67 675,482.58 0.02 144.04 1.03 -- 144.55 0.51
346 2,989,251.21 675,497.42 141.61 2,989,251.22 675,497.41 0.01 140.00 1.61 -- 140.59 0.59
347 2,989,244.27 675,504.74 139.45 2,989,244.26 675,504.75 0.01 138.00 1.45 -- 138.57 0.57
348 2,989,237.64 675,511.53 137.48 2,989,237.65 675,511.52 0.02 136.19 1.29 -- 136.62 0.43
349 2,989,222.90 675,512.45 137.57 2,989,222.89 675,512.45 0.01 136.42 1.15 -- 136.83 0.41
350 2,989,229.71 675,505.19 139.69 2,989,229.74 675,505.19 0.03 138.63 1.06 -- 139.07 0.44
351 2,989,236.99 675,497.67 141.49 2,989,236.98 675,497.67 0.01 140.41 1.08 -- 140.90 0.49
352 2,989,244.36 675,490.95 142.67 2,989,244.37 675,490.93 0.02 141.61 1.06 -- 142.17 0.56
362 2,989,236.12 675,483.90 144.53 2,989,236.12 675,483.90 0.00 143.45 1.08 -- 143.96 0.51
363 2,989,229.05 675,490.73 143.38 2,989,229.03 675,490.75 0.02 142.31 1.07 -- 142.86 0.55
364 2,989,222.59 675,498.17 142.43 2,989,222.56 675,498.18 0.03 141.36 1.07 -- 141.89 0.53
369 2,989,175.92 675,528.04 137.47 2,989,175.92 675,528.03 0.01 136.26 1.21 -- 136.76 0.50
370 2,989,174.75 675,519.47 141.53 2,989,174.76 675,519.48 0.01 139.83 1.70 -- 140.43 0.60
371 2,989,173.26 675,509.52 144.17 2,989,173.27 675,509.52 0.01 143.16 1.01 -- 143.75 0.59
378 2,989,183.09 675,508.19 143.55 2,989,183.10 675,508.21 0.02 142.51 1.04 -- 143.04 0.53
379 2,989,184.63 675,518.04 141.10 2,989,184.64 675,518.03 0.01 139.74 1.36 -- 140.24 0.50
380 2,989,185.88 675,526.07 137.48 2,989,185.88 675,526.08 0.01 135.96 1.52 -- 136.44 0.48
381 2,989,195.39 675,522.89 137.58 2,989,195.41 675,522.89 0.02 135.72 1.86 -- 136.23 0.51
382 2,989,194.75 675,516.59 140.04 2,989,194.75 675,516.58 0.01 138.88 1.16 -- 139.32 0.44
383 2,989,192.75 675,506.68 142.93 2,989,192.73 675,506.68 0.02 141.92 1.01 -- 142.46 0.54
392 2,989,202.57 675,505.02 142.69 2,989,202.59 675,505.00 0.03 141.43 1.26 -- 141.96 0.53
393 2,989,204.51 675,515.09 139.35 2,989,204.51 675,515.10 0.01 137.86 1.49 -- 138.40 0.54
394 2,989,205.16 675,519.37 137.51 2,989,205.17 675,519.38 0.01 135.22 2.29 -- 135.80 0.58
395 2,989,214.38 675,515.12 137.64 2,989,214.38 675,515.12 0.00 136.11 1.53 -- 136.62 0.51
396 2,989,213.19 675,504.02 141.38 2,989,213.18 675,504.02 0.01 140.36 1.02 -- 140.83 0.47
397 2,989,212.81 675,493.77 144.31 2,989,212.81 675,493.80 0.03 143.23 1.08 -- 143.82 0.59
404 2,989,221.04 675,492.05 143.95 2,989,221.05 675,492.05 0.01 142.88 1.07 -- 143.44 0.56
405 2,989,223.00 675,501.96 141.23 2,989,223.00 675,501.98 0.02 140.01 1.22 -- 140.52 0.51
412 2,989,250.42 675,487.70 143.76 2,989,250.42 675,487.70 0.00 142.75 1.01 -- 143.30 0.55
418 2,989,254.34 675,479.99 144.58 2,989,254.34 675,480.00 0.01 143.44 1.14 -- 143.96 0.52
1225 2,989,518.94 675,768.31 128.37 2,989,518.59 675,768.21 0.36 125.69 2.68 2.62 -- --
1226 2,989,521.62 675,763.95 130.15 2,989,521.93 675,764.03 0.32 127.20 2.95 -- -- --
1227 2,989,524.74 675,760.53 131.23 2,989,524.93 675,760.26 0.33 128.35 2.88 3.02 -- --
1228 2,989,529.54 675,755.77 134.04 2,989,529.77 675,755.94 0.28 132.25 1.79 -- -- --
1229 2,989,532.22 675,751.40 134.60 2,989,532.17 675,751.58 0.18 133.54 1.06 -- -- --
1230 2,989,534.33 675,750.04 135.69 2,989,533.95 675,750.27 0.44 133.95 1.74 1.55 -- --
1231 2,989,526.75 675,746.23 135.74 2,989,526.72 675,746.11 0.12 134.44 1.30 -- -- --
1232 2,989,524.82 675,749.53 134.04 2,989,525.00 675,749.62 0.20 132.92 1.12 -- -- --
1233 2,989,520.17 675,754.87 131.91 2,989,520.11 675,754.98 0.13 130.86 1.05 -- -- --
1234 2,989,515.25 675,761.40 129.72 2,989,515.69 675,761.16 0.50 127.25 2.47 2.59 -- --
1235 2,989,514.26 675,766.25 127.76 2,989,514.10 675,766.39 0.21 125.36 2.40 -- -- --
1240 2,989,504.41 675,760.84 127.71 2,989,504.57 675,760.90 0.17 125.08 2.63 -- -- --
1241 2,989,504.45 675,755.36 129.65 2,989,504.55 675,755.45 0.13 127.23 2.42 -- -- --
1242 2,989,508.05 675,752.71 130.96 2,989,508.09 675,752.74 0.05 128.44 2.52 -- -- --
1243 2,989,511.26 675,749.68 132.92 2,989,511.18 675,749.79 0.14 130.97 1.95 -- -- --
1244 2,989,514.13 675,745.05 133.97 2,989,514.23 675,744.80 0.27 132.55 1.42 -- -- --
1245 2,989,515.58 675,741.54 135.32 2,989,515.59 675,741.57 0.04 134.01 1.31 -- -- --
1246 2,989,506.80 675,738.44 134.33 2,989,507.15 675,738.54 0.36 133.15 1.18 1.23 -- --
1247 2,989,503.36 675,744.29 132.62 2,989,503.48 675,744.27 0.12 131.54 1.08 -- -- --
1248 2,989,499.57 675,750.09 130.15 2,989,499.85 675,750.11 0.28 127.98 2.17 -- -- --
1249 2,989,495.70 675,754.72 128.47 2,989,495.73 675,754.95 0.23 126.20 2.27 -- -- --
1255 2,989,482.55 675,747.45 127.93 2,989,482.47 675,747.86 0.41 125.57 2.36 2.28 -- --
1256 2,989,486.31 675,743.91 129.92 2,989,486.50 675,743.95 0.20 127.33 2.59 -- -- --
1257 2,989,489.31 675,741.22 131.18 2,989,489.70 675,741.30 0.40 128.61 2.57 2.62 -- --
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1258 2,989,492.71 675,736.98 132.65 2,989,492.95 675,736.83 0.28 131.63 1.02 -- -- --
1259 2,989,496.73 675,733.25 134.59 2,989,496.92 675,733.09 0.25 133.21 1.38 -- -- --
1260 2,989,490.47 675,726.04 135.34 2,989,490.38 675,726.17 0.16 133.96 1.38 -- -- --
1261 2,989,486.20 675,728.29 134.09 2,989,486.47 675,728.26 0.27 132.80 1.29 -- -- --
1262 2,989,483.48 675,733.42 131.90 2,989,483.45 675,733.54 0.12 130.67 1.23 -- -- --
1263 2,989,479.51 675,737.73 130.43 2,989,479.89 675,737.98 0.45 127.92 2.51 2.51 -- --
1264 2,989,476.69 675,741.15 128.25 2,989,476.84 675,741.21 0.16 126.09 2.16 -- -- --
1271 2,989,465.31 675,734.52 129.38 2,989,465.80 675,734.42 0.50 126.80 2.58 2.64 -- --
1272 2,989,468.74 675,731.14 130.52 2,989,468.50 675,730.92 0.33 128.23 2.29 -- -- --
1273 2,989,470.97 675,728.62 131.69 2,989,471.15 675,728.52 0.20 129.32 2.37 -- -- --
1274 2,989,475.62 675,726.59 133.36 2,989,475.46 675,726.47 0.20 132.03 1.33 -- -- --
1275 2,989,478.57 675,722.57 134.90 2,989,478.63 675,722.83 0.27 133.21 1.69 -- -- --
1276 2,989,470.57 675,714.87 134.99 2,989,470.48 675,715.02 0.17 133.83 1.16 -- -- --
1277 2,989,466.56 675,720.47 132.97 2,989,466.33 675,720.24 0.32 131.54 1.43 -- -- --
1278 2,989,462.08 675,725.45 131.06 2,989,462.02 675,725.52 0.09 128.29 2.77 -- -- --
1279 2,989,457.00 675,731.08 128.76 2,989,457.02 675,730.73 0.35 125.97 2.79 2.88 -- --
1285 2,989,446.32 675,723.43 128.64 2,989,445.77 675,723.56 0.57 125.80 2.84 2.68 -- --
1286 2,989,448.94 675,720.40 130.07 2,989,448.77 675,720.44 0.17 127.43 2.64 -- -- --
1287 2,989,453.22 675,716.33 131.37 2,989,452.83 675,716.40 0.39 128.36 3.01 2.95 -- --
1288 2,989,456.80 675,713.15 132.96 2,989,456.90 675,713.33 0.21 131.33 1.63 -- -- --
1289 2,989,460.70 675,709.59 134.19 2,989,460.96 675,709.69 0.28 132.74 1.45 -- -- --
1290 2,989,457.00 675,700.96 135.52 2,989,457.03 675,700.96 0.03 134.45 1.07 -- -- --
1291 2,989,452.90 675,706.19 133.86 2,989,452.91 675,706.00 0.19 132.44 1.42 -- -- --
1292 2,989,449.12 675,710.80 132.61 2,989,448.93 675,710.89 0.21 130.31 2.30 -- -- --
1293 2,989,444.42 675,714.76 130.50 2,989,444.28 675,714.37 0.42 127.63 2.87 2.91 -- --
1294 2,989,438.11 675,720.45 128.03 2,989,437.98 675,720.80 0.37 125.10 2.93 2.79 -- --
1299 2,989,434.19 675,711.51 129.19 2,989,434.14 675,711.39 0.13 126.69 2.50 -- -- --
1300 2,989,441.10 675,705.39 131.47 2,989,441.21 675,705.34 0.12 129.12 2.35 -- -- --
1301 2,989,445.76 675,699.78 133.26 2,989,445.83 675,699.88 0.12 132.22 1.04 -- -- --
1302 2,989,449.93 675,695.08 134.86 2,989,449.80 675,695.07 0.13 133.81 1.05 -- -- --
1303 2,989,441.55 675,691.52 134.75 2,989,441.36 675,691.74 0.29 133.63 1.12 -- -- --
1304 2,989,437.77 675,697.03 133.21 2,989,437.55 675,696.71 0.39 130.49 2.72 2.74 -- --
1305 2,989,433.81 675,700.19 131.64 2,989,433.76 675,700.18 0.05 128.93 2.71 -- -- --
1306 2,989,428.72 675,706.07 129.36 2,989,428.91 675,705.86 0.28 126.93 2.43 -- -- --
1307 2,989,423.04 675,708.94 127.90 2,989,423.28 675,708.91 0.24 125.32 2.58 -- -- --
1312 2,989,415.54 675,703.86 127.66 2,989,415.72 675,704.12 0.32 125.28 2.38 -- -- --
1313 2,989,419.04 675,699.27 129.42 2,989,418.93 675,699.20 0.13 126.49 2.93 -- -- --
1314 2,989,422.66 675,695.35 130.94 2,989,422.72 675,695.71 0.36 128.19 2.75 2.67 -- --
1315 2,989,425.74 675,691.48 132.03 2,989,425.41 675,691.74 0.42 129.86 2.17 2.08 -- --
1316 2,989,428.63 675,687.53 133.55 2,989,428.75 675,687.48 0.13 131.14 2.41 -- -- --
1317 2,989,430.99 675,684.13 134.51 2,989,430.98 675,684.32 0.19 133.22 1.29 -- -- --
1318 2,989,425.42 675,678.49 134.89 2,989,425.42 675,678.60 0.11 133.78 1.11 -- -- --
1319 2,989,420.87 675,681.18 133.63 2,989,420.55 675,681.30 0.34 130.70 2.93 2.84 -- --
1320 2,989,416.68 675,686.23 131.53 2,989,416.64 675,686.40 0.18 129.39 2.14 -- -- --
1321 2,989,411.93 675,690.15 129.74 2,989,412.13 675,690.66 0.55 126.60 3.14 3.08 -- --
1322 2,989,409.01 675,695.86 128.00 2,989,408.39 675,696.10 0.67 125.31 2.69 2.47 -- --
1327 2,989,400.28 675,688.71 127.52 2,989,400.31 675,688.95 0.24 125.36 2.16 -- -- --
1328 2,989,405.43 675,686.13 129.49 2,989,405.31 675,686.00 0.18 126.39 3.10 -- -- --
1329 2,989,408.30 675,680.85 131.06 2,989,408.81 675,681.04 0.54 128.51 2.55 2.62 -- --
1330 2,989,411.11 675,677.91 132.53 2,989,410.87 675,678.10 0.31 130.26 2.27 -- -- --
1331 2,989,415.64 675,672.66 134.69 2,989,415.29 675,672.86 0.41 132.26 2.43 2.31 -- --
1332 2,989,409.44 675,665.85 135.09 2,989,409.33 675,665.55 0.32 133.00 2.09 -- -- --
1333 2,989,405.43 675,669.90 133.31 2,989,405.19 675,670.08 0.30 131.17 2.14 -- -- --
1334 2,989,402.09 675,674.01 131.58 2,989,401.89 675,673.83 0.27 129.40 2.18 -- -- --
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1335 2,989,397.12 675,677.25 129.68 2,989,397.00 675,677.50 0.28 127.19 2.49 -- -- --
1341 2,989,385.95 675,675.47 127.82 2,989,385.70 675,675.63 0.30 125.53 2.29 -- -- --
1342 2,989,388.13 675,672.12 129.25 2,989,387.78 675,672.11 0.35 126.79 2.46 2.38 -- --
1343 2,989,390.75 675,669.47 130.83 2,989,390.81 675,669.20 0.28 128.65 2.18 -- -- --
1344 2,989,395.11 675,664.99 132.86 2,989,395.06 675,665.10 0.12 130.33 2.53 -- -- --
1345 2,989,399.41 675,660.88 134.70 2,989,399.40 675,660.55 0.33 132.52 2.18 -- -- --
1346 2,989,394.02 675,651.69 135.45 2,989,394.09 675,651.45 0.25 133.25 2.20 -- -- --
1347 2,989,392.47 675,652.64 134.66 2,989,392.22 675,652.59 0.26 132.30 2.36 -- -- --
1348 2,989,389.68 675,658.27 133.10 2,989,389.57 675,658.17 0.15 130.63 2.47 -- -- --
1349 2,989,389.17 675,658.41 132.85 2,989,388.85 675,658.53 0.34 130.15 2.70 2.61 -- --
1350 2,989,384.14 675,662.10 130.99 2,989,383.94 675,662.42 0.38 128.36 2.63 2.48 -- --
1351 2,989,379.54 675,666.59 128.43 2,989,379.36 675,666.18 0.44 126.12 2.31 2.40 -- --
1355 2,989,372.82 675,660.28 128.92 2,989,372.79 675,660.11 0.17 126.46 2.46 -- -- --
1356 2,989,377.00 675,654.04 130.88 2,989,377.18 675,653.88 0.24 128.18 2.70 -- -- --
1357 2,989,380.94 675,651.67 132.14 2,989,380.43 675,651.70 0.51 129.89 2.25 2.16 -- --
1358 2,989,385.34 675,646.00 134.95 2,989,385.45 675,646.06 0.13 132.71 2.24 -- -- --
1359 2,989,378.72 675,640.05 134.71 2,989,378.51 675,639.77 0.34 132.54 2.17 2.20 -- --
1360 2,989,376.17 675,642.90 133.74 2,989,375.65 675,643.44 0.75 131.43 2.31 2.06 -- --
1361 2,989,372.19 675,647.47 131.75 2,989,372.10 675,647.22 0.27 129.41 2.34 -- -- --
1362 2,989,367.00 675,651.71 129.11 2,989,366.63 675,651.62 0.38 126.67 2.44 2.36 -- --
1364 2,989,372.32 675,630.69 135.62 2,989,372.27 675,630.91 0.23 133.03 2.59 -- -- --
1365 2,989,368.55 675,635.76 133.65 2,989,368.45 675,635.39 0.39 131.26 2.39 2.49 -- --
1366 2,989,363.61 675,640.38 131.56 2,989,363.53 675,640.12 0.27 129.46 2.10 -- -- --
1367 2,989,358.79 675,646.27 128.41 2,989,358.89 675,646.05 0.24 125.51 2.90 -- -- --
1369 2,989,363.18 675,627.82 135.37 2,989,363.12 675,627.86 0.08 133.16 2.21 -- -- --
1370 2,989,358.36 675,631.84 133.08 2,989,358.35 675,632.28 0.44 130.60 2.48 2.28 -- --
1371 2,989,355.18 675,634.66 130.41 2,989,355.33 675,634.90 0.28 128.17 2.24 -- -- --
1372 2,989,350.72 675,639.23 129.03 2,989,350.51 675,639.68 0.50 126.62 2.41 2.17 -- --
1375 2,989,344.49 675,636.26 128.14 2,989,344.42 675,636.70 0.44 125.78 2.36 2.16 -- --
1376 2,989,345.36 675,633.59 129.45 2,989,345.49 675,633.40 0.23 127.20 2.25 -- -- --
1377 2,989,346.67 675,631.10 130.82 2,989,346.48 675,631.26 0.25 128.52 2.30 -- -- --
1378 2,989,350.54 675,626.37 132.84 2,989,350.93 675,626.43 0.39 130.57 2.27 2.35 -- --
1379 2,989,353.15 675,623.10 134.64 2,989,352.89 675,623.24 0.29 132.36 2.28 -- -- --
1382 2,989,335.56 675,626.79 128.25 2,989,335.30 675,627.16 0.45 125.69 2.56 2.43 -- --
1383 2,989,337.81 675,624.02 130.99 2,989,338.03 675,623.97 0.22 128.44 2.55 -- -- --
1384 2,989,342.23 675,619.19 133.09 2,989,342.05 675,619.67 0.51 130.67 2.42 2.26 -- --
1385 2,989,346.58 675,614.32 135.28 2,989,346.33 675,614.32 0.25 132.89 2.39 -- -- --
1386 2,989,338.40 675,607.86 134.72 2,989,338.53 675,607.99 0.18 132.40 2.32 -- -- --
1387 2,989,335.58 675,611.29 133.53 2,989,335.73 675,611.20 0.17 131.39 2.14 -- -- --
1388 2,989,330.47 675,616.55 131.15 2,989,330.43 675,616.93 0.38 128.72 2.43 2.27 -- --
1393 2,989,319.24 675,613.87 129.31 2,989,318.62 675,613.99 0.63 127.12 2.19 2.77 -- --
1394 2,989,322.67 675,608.07 131.13 2,989,322.66 675,607.93 0.14 128.65 2.48 -- -- --
1395 2,989,327.78 675,603.41 133.60 2,989,327.73 675,603.52 0.12 131.22 2.38 -- -- --
1396 2,989,332.41 675,599.69 135.03 2,989,332.18 675,599.93 0.33 132.74 2.29 2.21 -- --
1399 2,989,312.51 675,607.25 129.16 2,989,312.80 675,607.16 0.30 127.03 2.13 -- -- --
1400 2,989,316.72 675,602.62 130.69 2,989,316.77 675,602.49 0.14 128.44 2.25 -- -- --
1401 2,989,320.63 675,599.13 133.63 2,989,320.35 675,598.90 0.36 130.52 3.11 3.08 -- --
1402 2,989,324.66 675,595.73 134.55 2,989,324.52 675,595.33 0.42 132.00 2.55 2.60 -- --
1403 2,989,326.93 675,596.47 134.69 2,989,327.01 675,596.16 0.32 132.06 2.63 -- -- --
1404 2,989,318.84 675,584.99 135.34 2,989,318.62 675,585.20 0.30 133.85 1.49 -- -- --
1405 2,989,315.30 675,588.99 133.94 2,989,315.69 675,589.16 0.42 131.28 2.66 2.71 -- --
1406 2,989,311.38 675,591.92 132.65 2,989,311.58 675,592.00 0.21 130.37 2.28 -- -- --
1407 2,989,308.36 675,594.37 131.26 2,989,308.39 675,594.39 0.04 128.70 2.56 -- -- --
1408 2,989,303.80 675,600.20 129.35 2,989,303.48 675,600.43 0.40 126.89 2.46 2.32 -- --
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1412 2,989,293.39 675,597.20 128.14 2,989,293.29 675,597.35 0.18 126.75 1.39 -- -- --
1413 2,989,296.00 675,595.33 129.23 2,989,296.18 675,595.14 0.26 128.11 1.12 -- -- --
1414 2,989,298.75 675,591.36 130.60 2,989,298.86 675,591.64 0.30 129.36 1.24 -- -- --
1415 2,989,302.96 675,587.69 132.17 2,989,302.95 675,587.82 0.13 130.87 1.30 -- -- --
1416 2,989,306.01 675,584.28 133.12 2,989,306.26 675,584.33 0.26 132.03 1.09 -- -- --
1417 2,989,310.57 675,579.73 134.54 2,989,310.24 675,579.79 0.33 133.09 1.45 1.39 -- --
1418 2,989,313.55 675,577.09 136.01 2,989,313.60 675,576.97 0.13 135.00 1.01 -- -- --
1419 2,989,306.48 675,569.05 136.04 2,989,306.26 675,568.93 0.25 134.91 1.13 -- -- --
1420 2,989,302.89 675,571.76 134.48 2,989,302.82 675,571.91 0.17 132.99 1.49 -- -- --
1421 2,989,297.20 675,577.43 132.69 2,989,297.27 675,577.49 0.09 131.66 1.03 -- -- --
1422 2,989,290.79 675,581.25 131.38 2,989,291.16 675,581.22 0.37 130.05 1.33 1.38 -- --
1423 2,989,285.73 675,585.63 129.27 2,989,285.76 675,585.47 0.16 127.96 1.31 -- -- --
1424 2,989,283.48 675,589.49 127.69 2,989,283.25 675,589.24 0.33 126.52 1.17 1.18 -- --
1432 2,989,292.46 675,568.18 133.14 2,989,292.42 675,567.95 0.23 131.77 1.37 -- -- --
1433 2,989,297.00 675,565.02 134.34 2,989,296.75 675,564.96 0.25 133.22 1.12 -- -- --
1434 2,989,300.43 675,561.06 135.39 2,989,300.73 675,561.00 0.30 134.33 1.06 -- -- --
1435 2,989,296.84 675,551.22 136.14 2,989,296.86 675,551.17 0.05 134.95 1.19 -- -- --
1436 2,989,292.68 675,555.08 135.21 2,989,292.69 675,554.93 0.15 133.97 1.24 -- -- --
1437 2,989,288.37 675,560.49 134.42 2,989,288.33 675,560.42 0.08 133.25 1.17 -- -- --
1438 2,989,284.84 675,565.24 132.90 2,989,284.30 675,565.38 0.56 131.89 1.01 0.93 -- --
1439 2,989,282.25 675,569.85 132.01 2,989,282.08 675,569.89 0.17 130.97 1.04 -- -- --
1440 2,989,277.90 675,575.29 130.30 2,989,278.02 675,575.26 0.12 129.29 1.01 -- -- --
1441 2,989,272.28 675,579.31 128.28 2,989,272.40 675,578.94 0.39 127.12 1.16 1.27 -- --
1444 2,989,264.29 675,575.88 127.84 2,989,263.85 675,575.82 0.44 126.62 1.22 1.07 -- --
1445 2,989,269.65 675,569.40 130.00 2,989,269.71 675,569.24 0.17 128.97 1.03 -- -- --
1446 2,989,270.93 675,567.49 130.68 2,989,270.90 675,567.45 0.05 129.57 1.11 -- -- --
1447 2,989,274.56 675,563.05 132.02 2,989,274.18 675,563.01 0.38 130.86 1.16 1.10 -- --
1448 2,989,280.47 675,555.83 133.39 2,989,280.48 675,555.73 0.10 132.31 1.08 -- -- --
1449 2,989,285.06 675,549.90 134.32 2,989,285.43 675,549.66 0.44 133.31 1.01 1.08 -- --
1450 2,989,289.42 675,545.99 135.20 2,989,289.46 675,546.26 0.27 134.03 1.17 -- -- --
1451 2,989,282.51 675,536.03 135.69 2,989,282.67 675,536.24 0.26 134.52 1.17 -- -- --
1452 2,989,277.83 675,542.35 134.21 2,989,278.01 675,542.61 0.31 133.21 1.00 -- -- --
1453 2,989,273.92 675,546.61 133.61 2,989,273.87 675,546.78 0.17 132.58 1.03 -- -- --
1454 2,989,266.71 675,553.73 132.45 2,989,266.58 675,553.89 0.21 131.25 1.20 -- -- --
1455 2,989,263.34 675,561.29 130.42 2,989,263.57 675,560.97 0.39 129.30 1.12 1.22 -- --
1456 2,989,257.70 675,568.92 127.63 2,989,257.73 675,568.76 0.16 126.51 1.12 -- -- --
1460 2,989,247.02 675,559.94 128.41 2,989,246.86 675,559.91 0.16 127.35 1.06 -- -- --
1461 2,989,249.51 675,558.01 129.87 2,989,249.48 675,558.10 0.10 128.64 1.23 -- -- --
1462 2,989,253.15 675,553.11 130.94 2,989,253.39 675,553.23 0.27 129.90 1.04 -- -- --
1463 2,989,258.06 675,547.86 132.20 2,989,258.05 675,547.86 0.01 130.77 1.43 -- -- --
1464 2,989,263.11 675,542.44 133.21 2,989,263.10 675,542.26 0.18 132.13 1.08 -- -- --
1465 2,989,268.68 675,536.40 134.20 2,989,268.47 675,536.28 0.24 133.20 1.00 -- -- --
1466 2,989,273.95 675,530.81 135.32 2,989,273.85 675,530.67 0.17 134.29 1.03 -- -- --
1467 2,989,267.87 675,524.31 135.70 2,989,267.93 675,524.35 0.07 134.47 1.23 -- -- --
1468 2,989,264.39 675,526.56 134.60 2,989,263.92 675,526.56 0.47 133.59 1.01 1.00 -- --
1469 2,989,257.95 675,532.29 133.37 2,989,257.79 675,532.35 0.17 132.29 1.08 -- -- --
1470 2,989,255.98 675,536.27 133.47 2,989,255.97 675,536.34 0.07 132.30 1.17 -- -- --
1471 2,989,249.47 675,541.29 132.13 2,989,249.47 675,541.42 0.13 130.91 1.22 -- -- --
1472 2,989,246.28 675,547.48 131.15 2,989,245.84 675,547.45 0.44 129.74 1.41 1.44 -- --
1477 2,989,228.36 675,555.76 127.72 2,989,228.31 675,555.89 0.14 126.70 1.02 -- -- --
1481 2,989,235.71 675,541.99 131.46 2,989,235.94 675,542.28 0.37 130.18 1.28 1.88 -- --
1483 2,989,247.24 675,529.74 133.40 2,989,247.31 675,529.39 0.36 132.27 1.13 1.21 -- --
1484 2,989,251.87 675,525.36 134.50 2,989,251.92 675,525.36 0.05 133.43 1.07 -- -- --
1485 2,989,256.23 675,519.93 135.72 2,989,256.16 675,519.81 0.14 134.54 1.18 -- -- --
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1486 2,989,247.02 675,518.31 135.86 2,989,247.15 675,518.27 0.13 134.20 1.66 -- -- --
1489 2,989,234.04 675,530.99 133.03 2,989,234.14 675,530.97 0.10 131.97 1.06 -- -- --
1499 2,989,236.09 675,520.17 134.98 2,989,236.23 675,520.15 0.14 133.95 1.03 -- -- --
1504 2,989,224.88 675,519.96 135.12 2,989,224.74 675,519.61 0.38 134.05 1.07 1.19 -- --
1505 2,989,224.85 675,523.71 134.47 2,989,224.84 675,523.52 0.19 133.20 1.27 -- -- --
1506 2,989,225.93 675,530.25 133.39 2,989,226.13 675,530.30 0.20 132.01 1.38 -- -- --
1507 2,989,226.79 675,538.18 132.05 2,989,227.32 675,538.06 0.55 130.30 1.75 1.73 -- --
1508 2,989,227.52 675,543.96 131.20 2,989,227.57 675,543.79 0.17 129.95 1.25 -- -- --
1509 2,989,228.74 675,549.84 129.78 2,989,229.11 675,549.72 0.39 128.46 1.32 1.42 -- --
1516 2,989,216.63 675,549.62 129.69 2,989,216.68 675,549.51 0.12 128.28 1.41 -- -- --
1517 2,989,216.75 675,544.43 130.98 2,989,216.43 675,544.61 0.37 129.79 1.19 1.16 -- --
1518 2,989,216.59 675,536.97 132.46 2,989,216.65 675,536.93 0.07 130.60 1.86 -- -- --
1519 2,989,216.62 675,529.84 133.62 2,989,216.94 675,529.61 0.39 132.62 1.00 1.03 -- --
1520 2,989,215.96 675,524.76 134.89 2,989,215.77 675,524.41 0.40 133.60 1.29 1.42 -- --
1521 2,989,215.57 675,520.52 136.31 2,989,215.55 675,520.51 0.02 134.50 1.81 -- -- --
1522 2,989,206.86 675,524.40 135.55 2,989,206.79 675,524.49 0.12 134.40 1.15 -- -- --
1523 2,989,206.52 675,530.06 134.24 2,989,206.96 675,529.99 0.45 133.05 1.19 1.18 -- --
1524 2,989,208.28 675,538.41 132.31 2,989,208.22 675,538.35 0.09 130.98 1.33 -- -- --
1525 2,989,209.71 675,546.47 130.77 2,989,209.45 675,546.50 0.26 129.60 1.17 -- -- --
1526 2,989,209.85 675,553.01 128.53 2,989,209.85 675,552.95 0.06 127.42 1.11 -- -- --
1530 2,989,200.42 675,552.37 129.37 2,989,200.45 675,552.29 0.09 128.06 1.31 -- -- --
1531 2,989,199.59 675,545.00 131.33 2,989,199.46 675,544.70 0.33 129.95 1.38 1.48 -- --
1532 2,989,197.81 675,537.87 133.48 2,989,198.04 675,537.73 0.27 132.06 1.42 -- -- --
1533 2,989,196.09 675,527.98 134.95 2,989,195.92 675,527.94 0.18 133.86 1.09 -- -- --
1534 2,989,187.87 675,533.07 135.05 2,989,188.04 675,533.26 0.26 133.52 1.53 -- -- --
1535 2,989,188.58 675,537.87 133.83 2,989,188.57 675,538.06 0.19 132.29 1.54 -- -- --
1536 2,989,189.69 675,545.39 131.94 2,989,189.50 675,545.18 0.29 130.54 1.40 -- -- --
1537 2,989,189.86 675,552.49 130.02 2,989,189.66 675,552.53 0.20 128.80 1.22 -- -- --
1538 2,989,190.44 675,559.39 127.33 2,989,190.38 675,559.61 0.23 126.31 1.02 -- -- --
1542 2,989,178.34 675,559.61 127.59 2,989,178.34 675,559.34 0.27 126.37 1.22 -- -- --
1544 2,989,178.48 675,552.62 130.69 2,989,178.29 675,552.77 0.24 129.45 1.24 -- -- --
1545 2,989,176.34 675,543.60 133.03 2,989,176.44 675,543.86 0.28 131.64 1.39 -- -- --
1546 2,989,175.66 675,534.97 134.78 2,989,175.47 675,535.01 0.20 133.63 1.15 -- -- --
1547 2,989,166.50 675,534.27 135.02 2,989,166.67 675,534.24 0.17 133.90 1.12 -- -- --
1548 2,989,168.15 675,539.44 133.86 2,989,168.12 675,539.67 0.24 132.51 1.35 -- -- --
4009 2,989,326.64 675,535.27 144.50 2,989,326.64 675,535.25 0.02 143.47 1.03 -- 143.98 0.51
4010 2,989,335.86 675,569.30 144.50 2,989,335.85 675,569.29 0.01 143.46 1.04 -- 144.03 0.57
4011 2,989,341.17 675,577.66 144.50 2,989,341.16 675,577.66 0.01 143.49 1.01 -- 144.05 0.56
4012 2,989,376.71 675,611.63 144.50 2,989,376.72 675,611.63 0.01 143.37 1.13 -- 143.94 0.57
4013 2,989,385.92 675,617.82 144.50 2,989,385.93 675,617.83 0.01 143.49 1.01 -- 144.07 0.58
4014 2,989,394.47 675,624.54 144.53 2,989,394.49 675,624.52 0.02 143.48 1.05 -- 144.04 0.56
4015 2,989,400.33 675,632.27 144.49 2,989,400.31 675,632.26 0.02 143.44 1.05 -- 143.90 0.46
4016 2,989,406.79 675,638.17 144.50 2,989,406.76 675,638.16 0.03 143.47 1.03 -- 144.00 0.53
4017 2,989,415.36 675,644.70 144.50 2,989,415.35 675,644.71 0.01 143.25 1.25 -- 143.78 0.53
4018 2,989,422.94 675,651.49 144.50 2,989,422.93 675,651.48 0.01 143.38 1.12 -- 143.94 0.56
4019 2,989,429.64 675,657.47 144.50 2,989,429.64 675,657.49 0.02 143.47 1.03 -- 144.00 0.53
4020 2,989,437.12 675,663.56 144.49 2,989,437.11 675,663.58 0.02 143.47 1.02 -- 143.95 0.48
4021 2,989,455.66 675,674.52 144.50 2,989,455.67 675,674.52 0.01 143.37 1.13 -- 143.94 0.57
4022 2,989,463.05 675,679.32 144.48 2,989,463.07 675,679.33 0.02 143.45 1.03 -- 144.01 0.56
4023 2,989,473.18 675,684.06 144.51 2,989,473.20 675,684.06 0.02 143.50 1.01 -- 144.04 0.54
4024 2,989,480.34 675,692.42 144.49 2,989,480.34 675,692.41 0.01 143.45 1.04 -- 143.94 0.49
4025 2,989,487.45 675,700.05 144.49 2,989,487.44 675,700.06 0.02 143.10 1.39 -- 143.69 0.59
4026 2,989,494.38 675,705.82 144.50 2,989,494.37 675,705.82 0.01 143.43 1.07 -- 143.93 0.50
4027 2,989,502.01 675,711.77 144.50 2,989,501.99 675,711.77 0.02 143.38 1.12 -- 143.90 0.52
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4028 2,989,520.63 675,721.16 144.49 2,989,520.64 675,721.15 0.01 143.48 1.01 -- 144.06 0.58
4029 2,989,528.71 675,724.70 144.49 2,989,528.72 675,724.72 0.02 143.32 1.17 -- 143.91 0.59
4030 2,989,201.62 675,497.96 144.50 2,989,201.62 675,497.96 0.00 143.47 1.03 -- 143.99 0.52
4031 2,989,191.70 675,500.56 144.51 2,989,191.69 675,500.54 0.02 143.26 1.25 -- 143.86 0.60
4032 2,989,182.26 675,504.74 144.50 2,989,182.27 675,504.74 0.01 143.37 1.13 -- 143.94 0.57
4198 2,989,201.24 675,557.69 127.99 2,989,201.20 675,557.85 0.16 126.81 1.18 -- -- --
4199 2,989,238.86 675,558.24 128.00 2,989,239.08 675,558.02 0.31 126.94 1.06 -- -- --
4200 2,989,302.74 675,603.71 128.00 2,989,302.49 675,603.92 0.32 125.62 2.38 -- -- --
4201 2,989,310.06 675,610.22 128.00 2,989,310.29 675,610.81 0.64 125.42 2.58 2.47 -- --
4202 2,989,317.91 675,616.75 127.98 2,989,318.06 675,616.59 0.22 125.87 2.11 -- -- --
4203 2,989,326.59 675,622.52 128.00 2,989,326.63 675,622.52 0.04 125.60 2.40 -- -- --
4204 2,989,334.37 675,627.11 128.00 2,989,334.47 675,627.36 0.27 125.65 2.35 -- -- --
4205 2,989,350.02 675,641.33 127.99 2,989,349.71 675,641.07 0.40 125.50 2.49 2.48 -- --
4206 2,989,357.17 675,646.38 128.00 2,989,357.28 675,646.62 0.26 125.66 2.34 -- -- --
4207 2,989,365.26 675,653.68 128.00 2,989,365.64 675,653.92 0.45 125.84 2.16 2.23 -- --
4208 2,989,371.27 675,661.69 128.00 2,989,371.51 675,661.79 0.26 125.40 2.60 -- -- --
4209 2,989,378.09 675,667.02 128.02 2,989,377.62 675,667.15 0.48 125.80 2.22 2.09 -- --
4210 2,989,394.92 675,681.06 128.01 2,989,394.50 675,681.31 0.49 125.58 2.43 2.24 -- --
4211 2,989,432.34 675,715.00 128.00 2,989,432.36 675,715.21 0.21 125.26 2.74 -- -- --
4212 2,989,463.04 675,737.10 127.98 2,989,462.98 675,737.29 0.20 125.71 2.27 -- -- --
4213 2,989,475.52 675,742.27 128.00 2,989,476.01 675,742.27 0.49 125.55 2.45 2.50 -- --
4214 2,989,494.64 675,755.91 128.00 2,989,494.71 675,756.08 0.19 125.91 2.09 -- -- --

Note:

2. Consistent with the 100% design, topsoil was placed in excavated areas between the water line and the historical high water elevation (144.5 ft). Survey control points located below the water line were not backfilled and no post-backfill elevation or thickness is provided.

1.  Values shaded in green represent locations below the water line where the horizontal distance between the pre-construction and post-construction survey points exceeded 0.33 feet (discussed in RFI 006, Attachment L).  For these points, the change from pre-construction elevation was derived from a CADD surface 
elevation and reported in the final column of the post-excavation data.
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849 2,989,153.26 675,512.60 143.44 2,989,153.18 675,512.51 0.13 141.57 1.87 -- 142.17 0.60
850 2,989,154.62 675,523.09 139.40 2,989,154.56 675,523.14 0.08 137.77 1.63 -- 138.19 0.42
851 2,989,155.30 675,525.75 137.66 2,989,155.31 675,525.84 0.09 136.49 1.17 -- 136.94 0.45
861 2,989,131.67 675,505.37 143.66 2,989,131.70 675,505.37 0.03 142.27 1.39 -- 142.83 0.56
862 2,989,133.39 675,516.03 139.78 2,989,133.34 675,515.97 0.08 138.16 1.62 -- 138.65 0.49
863 2,989,134.31 675,521.60 137.68 2,989,134.32 675,521.58 0.03 135.75 1.93 -- 136.19 0.44
864 2,989,124.38 675,520.63 137.62 2,989,124.42 675,520.65 0.04 135.99 1.63 -- 136.43 0.44
865 2,989,123.48 675,517.13 138.86 2,989,123.55 675,517.16 0.07 136.78 2.08 -- 137.27 0.49
866 2,989,122.17 675,507.32 142.90 2,989,122.24 675,507.23 0.12 140.42 2.48 -- 140.99 0.57
873 2,989,112.05 675,508.18 143.24 2,989,112.03 675,508.16 0.03 140.65 2.59 -- 141.23 0.58
875 2,989,114.09 675,521.24 137.59 2,989,114.07 675,521.19 0.05 136.25 1.34 -- 136.70 0.45
876 2,989,104.00 675,521.20 137.55 2,989,104.10 675,521.27 0.12 136.42 1.13 -- 136.84 0.42
878 2,989,102.61 675,510.12 143.63 2,989,102.57 675,510.04 0.08 141.01 2.62 -- 141.61 0.60
885 2,989,092.47 675,511.50 142.79 2,989,092.49 675,511.40 0.10 141.25 1.54 -- 141.83 0.58
887 2,989,093.63 675,523.22 137.46 2,989,093.63 675,523.16 0.06 135.94 1.52 -- 136.38 0.44
897 2,989,072.86 675,514.94 142.43 2,989,072.85 675,514.98 0.04 140.74 1.69 -- 141.18 0.44
898 2,989,074.09 675,524.56 139.26 2,989,074.05 675,524.57 0.05 136.76 2.50 -- 137.32 0.56
899 2,989,074.94 675,529.88 137.67 2,989,074.96 675,529.80 0.08 135.65 2.02 -- 136.10 0.45
900 2,989,065.34 675,533.44 137.73 2,989,065.36 675,533.39 0.05 135.72 2.01 -- 136.15 0.43
901 2,989,064.05 675,526.16 140.03 2,989,064.03 675,526.18 0.03 137.91 2.12 -- 138.43 0.52
902 2,989,062.43 675,516.54 142.54 2,989,062.47 675,516.51 0.04 140.84 1.70 -- 141.40 0.56
903 2,989,061.17 675,506.01 144.48 2,989,061.16 675,505.99 0.02 143.42 1.06 -- 144.00 0.58
1549 2,989,167.07 675,548.42 131.60 2,989,167.20 675,548.43 0.13 130.51 1.09 -- -- --
1550 2,989,168.78 675,556.42 128.37 2,989,168.46 675,556.50 0.33 127.27 1.10 1.07 -- --
1555 2,989,159.19 675,551.55 130.62 2,989,158.73 675,551.85 0.55 128.63 1.99 1.85 -- --
1556 2,989,157.67 675,546.39 131.82 2,989,157.48 675,546.67 0.33 130.17 1.65 1.56 -- --
1557 2,989,155.53 675,536.08 134.34 2,989,155.41 675,536.11 0.12 132.67 1.67 -- -- --
1558 2,989,156.55 675,532.14 135.24 2,989,156.39 675,532.34 0.26 134.16 1.08 -- -- --
1559 2,989,144.97 675,529.58 136.53 2,989,145.11 675,529.40 0.22 134.53 2.00 -- -- --
1560 2,989,146.18 675,534.25 134.21 2,989,146.27 675,533.88 0.39 133.02 1.19 1.38 -- --
1561 2,989,147.22 675,538.58 133.05 2,989,148.09 675,538.81 0.90 131.20 1.85 1.84 -- --
1562 2,989,149.32 675,544.75 131.39 2,989,149.90 675,544.73 0.59 129.68 1.71 1.78 -- --
1563 2,989,149.58 675,555.18 129.01 2,989,150.44 675,554.87 0.92 127.95 1.06 1.20 -- --
1566 2,989,138.94 675,560.38 127.73 2,989,138.58 675,559.86 0.64 126.58 1.15 1.27 -- --
1567 2,989,137.49 675,549.70 129.97 2,989,137.08 675,549.62 0.42 128.49 1.48 1.52 -- --
1568 2,989,136.60 675,542.09 131.66 2,989,136.67 675,543.14 1.05 129.88 1.78 1.55 -- --
1569 2,989,136.19 675,535.74 133.53 2,989,136.63 675,535.46 0.52 131.70 1.83 1.97 -- --
1570 2,989,135.15 675,529.07 136.11 2,989,135.37 675,529.17 0.25 134.23 1.88 -- -- --
1571 2,989,125.34 675,528.15 135.05 2,989,125.40 675,528.44 0.30 134.05 1.00 -- -- --
1572 2,989,126.63 675,536.15 133.42 2,989,126.55 675,536.21 0.10 132.20 1.22 -- -- --
1573 2,989,128.29 675,543.24 131.84 2,989,128.12 675,544.44 1.21 130.63 1.21 0.97 -- --
1574 2,989,129.01 675,550.98 130.15 2,989,128.50 675,551.59 0.79 128.96 1.19 1.07 -- --
1575 2,989,130.22 675,559.20 128.26 2,989,131.01 675,559.77 0.98 127.12 1.14 0.98 -- --
1580 2,989,120.10 675,566.47 127.78 2,989,119.67 675,566.60 0.45 126.55 1.23 1.22 -- --
1582 2,989,118.91 675,550.71 130.85 2,989,119.20 675,550.57 0.31 129.65 1.20 -- -- --
1583 2,989,117.97 675,541.17 132.41 2,989,118.25 675,541.73 0.63 131.39 1.02 0.92 -- --
1584 2,989,116.71 675,531.16 134.35 2,989,116.70 675,531.58 0.41 133.35 1.00 0.92 -- --
1585 2,989,105.13 675,528.18 135.20 2,989,104.98 675,527.71 0.49 134.18 1.02 1.18 -- --
1586 2,989,106.92 675,536.98 133.57 2,989,105.94 675,537.04 0.98 132.57 1.00 1.01 -- --
1587 2,989,108.40 675,544.38 132.28 2,989,108.64 675,543.54 0.88 131.28 1.00 1.13 -- --
1588 2,989,111.91 675,550.80 130.99 2,989,111.81 675,551.64 0.85 129.74 1.25 1.11 -- --
1589 2,989,113.94 675,558.36 129.26 2,989,113.57 675,558.34 0.36 128.24 1.02 1.08 -- --
1590 2,989,114.38 675,564.48 128.25 2,989,113.09 675,564.29 1.30 127.23 1.02 1.22 -- --
1595 2,989,105.82 675,568.42 128.93 2,989,106.53 675,568.17 0.75 127.35 1.58 1.51 -- --

POST-EXCAVATIONPRE-CONSTRUCTION POST-BACKFILL
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1596 2,989,102.07 675,561.18 130.41 2,989,102.53 675,560.51 0.81 128.46 1.95 1.99 -- --
1598 2,989,097.58 675,542.67 132.97 2,989,097.12 675,541.72 1.06 131.94 1.03 1.20 -- --
1599 2,989,096.10 675,529.80 134.80 2,989,095.62 675,529.84 0.48 133.78 1.02 1.10 -- --
1603 2,989,090.59 675,541.69 133.88 2,989,090.19 675,542.53 0.93 132.18 1.70 1.62 -- --
1605 2,989,096.07 675,551.87 131.90 2,989,096.53 675,551.99 0.48 130.81 1.09 1.05 -- --
1606 2,989,099.05 675,558.11 130.80 2,989,099.16 675,558.83 0.73 129.70 1.10 1.07 -- --
1608 2,989,104.21 675,576.15 127.68 2,989,104.49 675,576.51 0.46 125.94 1.74 1.69 -- --
1613 2,989,098.90 675,588.91 127.68 2,989,099.20 675,587.83 1.12 126.65 1.03 1.08 -- --
1614 2,989,092.09 675,584.75 130.71 2,989,091.84 675,584.96 0.33 129.04 1.67 1.70 -- --
1617 2,989,090.62 675,572.05 131.87 2,989,090.41 675,572.43 0.43 130.73 1.14 1.09 -- --
1618 2,989,088.09 675,562.34 131.88 2,989,088.24 675,563.52 1.19 130.49 1.39 1.40 -- --
1619 2,989,085.01 675,554.83 132.66 2,989,085.01 675,554.06 0.77 131.47 1.19 1.28 -- --
1620 2,989,081.86 675,547.16 133.81 2,989,081.57 675,547.86 0.76 132.46 1.35 1.30 -- --
1621 2,989,076.95 675,536.98 135.39 2,989,076.69 675,537.04 0.27 134.19 1.20 -- -- --
1622 2,989,067.60 675,537.92 136.46 2,989,066.93 675,537.34 0.89 133.01 3.45 3.67 -- --
1623 2,989,069.21 675,543.21 135.23 2,989,070.41 675,543.27 1.20 132.83 2.40 2.30 -- --
1624 2,989,072.01 675,550.24 134.41 2,989,072.33 675,549.90 0.47 132.27 2.14 2.14 -- --
1625 2,989,075.16 675,558.38 133.30 2,989,074.20 675,558.17 0.99 131.63 1.67 1.81 -- --
1626 2,989,078.24 675,564.77 132.38 2,989,078.52 675,564.24 0.60 131.37 1.01 1.04 -- --
1627 2,989,080.06 675,572.30 132.46 2,989,079.99 675,571.83 0.48 131.41 1.05 1.04 -- --
1628 2,989,081.91 675,581.81 132.31 2,989,082.33 675,581.26 0.69 130.52 1.79 1.73 -- --
1629 2,989,085.57 675,590.13 131.60 2,989,086.09 675,590.64 0.73 129.19 2.41 2.13 -- --
1630 2,989,088.15 675,595.07 129.65 2,989,087.93 675,594.65 0.47 128.41 1.24 1.41 -- --
1767 2,989,056.62 675,540.49 137.62 2,989,056.67 675,540.52 0.06 135.45 2.17 -- -- --
1768 2,989,055.55 675,537.13 138.79 2,989,055.59 675,537.19 0.08 136.46 2.33 -- 136.90 0.44
1769 2,989,054.27 675,526.97 141.27 2,989,054.25 675,527.06 0.10 138.91 2.36 -- 139.50 0.59
1770 2,989,052.14 675,517.73 143.06 2,989,052.11 675,517.75 0.04 141.55 1.51 -- 142.14 0.59
1779 2,989,042.85 675,519.20 143.86 2,989,042.82 675,519.18 0.03 142.73 1.13 -- 143.31 0.58
1780 2,989,044.75 675,529.70 141.91 2,989,044.83 675,529.78 0.12 140.13 1.78 -- 140.60 0.47
1781 2,989,045.89 675,539.55 140.11 2,989,045.84 675,539.54 0.05 137.75 2.36 -- 138.17 0.42
1782 2,989,048.61 675,552.32 137.65 2,989,048.50 675,552.40 0.13 135.90 1.75 -- -- --
1783 2,989,039.37 675,561.86 137.50 2,989,039.28 675,561.88 0.09 136.24 1.26 -- -- --
1792 2,989,030.02 675,549.53 138.98 2,989,030.09 675,549.53 0.07 137.73 1.25 -- -- --
1797 2,989,024.49 675,552.29 139.27 2,989,024.54 675,552.29 0.06 138.21 1.06 -- 138.62 0.41
1799 2,989,028.31 675,567.36 138.73 2,989,028.45 675,567.67 0.33 133.19 5.54 5.48 -- --
1800 2,989,036.06 675,559.59 138.01 2,989,036.10 675,559.63 0.06 136.49 1.52 -- -- --
1801 2,989,031.40 675,554.01 138.51 2,989,031.40 675,554.02 0.01 136.82 1.69 -- -- --
1803 2,989,021.63 675,542.85 139.63 2,989,021.71 675,542.86 0.08 137.27 2.36 -- 137.85 0.58
1804 2,989,019.42 675,539.32 139.94 2,989,019.44 675,539.40 0.09 138.40 1.54 -- 138.94 0.54
1805 2,989,028.59 675,531.76 142.84 2,989,028.66 675,531.77 0.08 141.30 1.54 -- 141.74 0.44
1807 2,989,012.25 675,529.93 143.27 2,989,012.25 675,529.88 0.06 141.58 1.69 -- 142.17 0.59
1808 2,989,007.46 675,540.44 142.67 2,989,007.38 675,540.51 0.11 141.46 1.21 -- 141.94 0.48
1809 2,989,014.46 675,545.53 141.66 2,989,014.48 675,545.56 0.04 140.51 1.15 -- 140.95 0.44
1812 2,989,004.46 675,525.19 144.61 2,989,004.49 675,525.22 0.04 143.51 1.10 -- 144.08 0.57
1819 2,989,023.00 675,522.63 144.51 2,989,023.09 675,522.71 0.12 143.42 1.09 -- 143.95 0.53
1824 2,989,030.54 675,572.01 137.77 2,989,030.48 675,571.30 0.71 132.94 4.83 4.92 -- --
1825 2,989,022.52 675,583.52 137.57 2,989,022.15 675,583.12 0.54 136.14 1.43 1.64 136.71 0.57
1826 2,989,020.27 675,573.30 140.38 2,989,020.25 675,573.30 0.01 138.82 1.56 -- 139.27 0.45
1827 2,989,019.36 675,563.43 141.62 2,989,019.30 675,563.47 0.07 139.27 2.35 -- 139.70 0.43
1828 2,989,017.70 675,553.32 140.99 2,989,017.76 675,553.31 0.06 139.85 1.14 -- 140.27 0.42
1829 2,989,007.43 675,554.83 143.52 2,989,007.45 675,554.80 0.04 142.20 1.32 -- 142.74 0.54
1844 2,989,002.76 675,571.42 144.55 2,989,002.81 675,571.37 0.08 143.42 1.13 -- 143.99 0.57
1845 2,989,011.56 675,575.24 142.03 2,989,011.56 675,575.28 0.04 140.94 1.09 -- 141.42 0.48
1846 2,989,016.89 675,579.53 140.27 2,989,016.93 675,579.53 0.04 138.97 1.30 -- 139.43 0.46
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1847 2,989,017.99 675,591.69 137.68 2,989,017.98 675,591.60 0.09 136.59 1.09 -- 137.13 0.54
1848 2,989,008.82 675,585.99 141.68 2,989,008.86 675,585.97 0.05 140.13 1.55 -- 140.61 0.48
1849 2,988,999.40 675,581.86 144.59 2,988,999.46 675,581.80 0.08 143.57 1.02 -- 144.16 0.59
1856 2,989,011.01 675,600.02 139.75 2,989,011.07 675,599.99 0.06 137.68 2.07 -- 138.26 0.58
1858 2,989,016.44 675,604.11 137.56 2,989,016.40 675,604.09 0.05 136.13 1.43 -- 136.61 0.48
1868 2,988,999.52 675,593.05 144.20 2,988,999.63 675,593.04 0.11 143.07 1.13 -- 143.53 0.46
1871 2,989,000.99 675,606.31 143.27 2,989,001.02 675,606.33 0.04 142.15 1.12 -- 142.67 0.52
1875 2,989,003.47 675,623.41 144.28 2,989,003.40 675,623.39 0.07 143.15 1.13 -- 143.71 0.56
1876 2,989,011.48 675,623.34 140.97 2,989,011.51 675,623.28 0.07 138.38 2.59 -- 138.88 0.50
1877 2,989,016.51 675,616.59 137.68 2,989,016.47 675,616.51 0.09 136.08 1.60 -- 136.62 0.54
1879 2,989,017.98 675,626.59 137.62 2,989,017.93 675,626.58 0.05 135.99 1.63 -- 136.46 0.47
1880 2,989,008.25 675,630.60 143.37 2,989,008.21 675,630.51 0.10 141.15 2.22 -- 141.71 0.56
1885 2,989,012.35 675,640.42 143.14 2,989,012.37 675,640.45 0.03 141.35 1.79 -- 141.76 0.41
1886 2,989,019.58 675,637.15 137.64 2,989,019.60 675,637.06 0.10 135.89 1.75 -- 136.39 0.50
1887 2,989,022.98 675,648.14 137.12 2,989,022.93 675,648.13 0.05 136.12 1.00 -- 136.58 0.46
1888 2,989,018.68 675,648.19 140.57 2,989,018.67 675,648.19 0.01 138.16 2.41 -- 138.76 0.60
1893 2,989,019.32 675,659.43 140.83 2,989,019.36 675,659.40 0.05 139.65 1.18 -- 140.13 0.48
1894 2,989,024.30 675,657.52 137.65 2,989,024.37 675,657.52 0.08 136.63 1.02 -- 137.07 0.44
1895 2,989,025.52 675,668.26 137.62 2,989,025.51 675,668.26 0.01 136.56 1.06 -- 137.05 0.49
1896 2,989,019.95 675,670.99 141.94 2,989,019.88 675,670.97 0.07 140.17 1.77 -- 140.75 0.58
1901 2,989,021.32 675,681.79 142.42 2,989,021.29 675,681.81 0.04 141.27 1.15 -- 141.79 0.52
1902 2,989,027.43 675,678.53 137.56 2,989,027.53 675,678.43 0.14 136.29 1.27 -- 136.86 0.57
1903 2,989,028.33 675,688.97 137.65 2,989,028.37 675,688.99 0.04 136.50 1.15 -- 137.08 0.58
1904 2,989,023.06 675,691.72 142.53 2,989,022.96 675,691.72 0.09 141.21 1.32 -- 141.80 0.59
1921 2,989,039.97 675,747.20 144.24 2,989,039.97 675,747.20 0.01 141.32 2.92 -- 141.88 0.56
1924 2,989,031.45 675,699.20 137.57 2,989,031.45 675,699.19 0.01 136.55 1.02 -- 137.10 0.55
1925 2,989,034.30 675,708.48 137.62 2,989,034.31 675,708.48 0.02 136.60 1.02 -- 137.17 0.57
1926 2,989,028.29 675,712.06 142.50 2,989,028.30 675,712.05 0.01 141.48 1.02 -- 141.99 0.51
1931 2,989,033.45 675,719.80 141.53 2,989,033.46 675,719.79 0.02 140.51 1.02 -- 141.01 0.50
1932 2,989,037.93 675,718.01 137.70 2,989,037.95 675,718.04 0.04 136.68 1.02 -- 137.25 0.57
1933 2,989,041.89 675,727.42 137.63 2,989,041.86 675,727.39 0.04 136.30 1.33 -- 136.81 0.51
1934 2,989,035.11 675,730.51 142.45 2,989,035.13 675,730.50 0.02 141.04 1.41 -- 141.59 0.55
1937 2,989,045.71 675,736.85 137.50 2,989,045.71 675,736.85 0.00 136.47 1.03 -- 136.98 0.51
1938 2,989,047.99 675,745.91 137.55 2,989,048.00 675,745.91 0.02 136.21 1.34 -- 136.65 0.44
1939 2,989,053.09 675,755.06 137.31 2,989,053.12 675,755.07 0.03 135.65 1.66 -- 136.11 0.46
1940 2,989,045.45 675,757.39 142.37 2,989,045.45 675,757.39 0.01 141.29 1.08 -- 141.81 0.52
1943 2,989,048.51 675,767.56 142.87 2,989,048.49 675,767.57 0.01 141.53 1.34 -- 142.10 0.57
1944 2,989,055.81 675,765.21 137.57 2,989,055.81 675,765.23 0.02 136.39 1.18 -- 136.81 0.42
1945 2,989,058.73 675,774.88 137.59 2,989,058.71 675,774.90 0.02 136.14 1.45 -- 136.57 0.43
1946 2,989,051.61 675,778.91 142.97 2,989,051.63 675,778.89 0.02 141.57 1.40 -- 142.09 0.52
1950 2,989,056.23 675,787.51 142.93 2,989,056.22 675,787.52 0.02 141.50 1.43 -- 142.01 0.51
1951 2,989,062.91 675,784.65 137.49 2,989,062.92 675,784.62 0.03 136.46 1.03 -- 136.90 0.44
1952 2,989,066.47 675,793.33 137.16 2,989,066.48 675,793.32 0.02 136.15 1.01 -- 136.69 0.54
1953 2,989,060.84 675,796.60 142.44 2,989,060.83 675,796.58 0.02 141.22 1.22 -- 141.73 0.51
1958 2,989,063.42 675,805.67 143.61 2,989,063.42 675,805.65 0.02 141.19 2.42 -- 141.65 0.46
1959 2,989,069.41 675,802.88 137.60 2,989,069.42 675,802.87 0.02 136.57 1.03 -- 137.05 0.48
1960 2,989,072.62 675,813.04 137.39 2,989,072.63 675,813.04 0.02 136.12 1.27 -- 136.66 0.54
1961 2,989,063.42 675,817.25 144.44 2,989,063.43 675,817.22 0.04 142.08 2.36 -- 142.61 0.53
2226 2,989,062.97 675,548.25 136.40 2,989,063.52 675,548.19 0.55 133.59 2.81 2.69 -- --
2232 2,989,079.95 675,598.11 129.88 2,989,080.52 675,597.95 0.59 128.55 1.33 1.29 -- --
2233 2,989,081.43 675,604.18 127.81 2,989,081.31 675,603.40 0.80 126.75 1.06 1.32 -- --
2237 2,989,071.57 675,606.16 128.82 2,989,071.83 675,606.22 0.27 127.63 1.19 -- -- --
2238 2,989,069.19 675,597.81 131.38 2,989,069.25 675,598.14 0.34 129.30 2.08 1.98 -- --
2239 2,989,067.22 675,588.58 132.48 2,989,067.38 675,587.35 1.24 130.96 1.52 1.55 -- --
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2240 2,989,065.32 675,579.89 132.81 2,989,065.75 675,579.42 0.64 131.08 1.73 1.71 -- --
2241 2,989,062.70 675,572.94 133.38 2,989,062.70 675,572.03 0.90 132.11 1.27 1.38 -- --
2242 2,989,059.64 675,565.81 134.59 2,989,059.61 675,565.55 0.26 133.35 1.24 -- -- --
2244 2,989,056.16 675,555.36 136.64 2,989,055.23 675,555.10 0.96 133.51 3.13 3.22 -- --
2245 2,989,047.45 675,563.24 136.91 2,989,046.96 675,563.33 0.50 133.68 3.23 3.24 -- --
2246 2,989,047.93 675,569.89 136.01 2,989,048.18 675,569.54 0.43 133.72 2.29 2.29 -- --
2247 2,989,051.69 675,577.87 134.57 2,989,052.41 675,577.33 0.89 133.21 1.36 1.31 -- --
2248 2,989,056.57 675,582.12 133.87 2,989,057.82 675,582.34 1.27 132.02 1.85 1.67 -- --
2251 2,989,062.62 675,601.96 130.14 2,989,062.53 675,601.34 0.62 128.50 1.64 1.75 -- --
2252 2,989,063.86 675,610.69 129.19 2,989,064.89 675,610.50 1.05 127.51 1.68 1.59 -- --
2253 2,989,056.71 675,609.58 130.05 2,989,056.86 675,608.72 0.88 128.53 1.52 1.59 -- --
2254 2,989,053.55 675,602.72 131.22 2,989,053.85 675,603.22 0.58 130.01 1.21 1.05 -- --
2256 2,989,049.75 675,589.39 134.00 2,989,049.85 675,588.53 0.86 132.95 1.05 1.14 -- --
2257 2,989,047.31 675,582.77 135.20 2,989,047.89 675,583.63 1.04 133.26 1.94 1.74 -- --
2258 2,989,044.54 675,575.30 135.79 2,989,044.27 675,575.16 0.31 132.89 2.90 -- -- --
2260 2,989,034.25 675,590.76 134.92 2,989,034.65 675,590.56 0.45 133.51 1.41 1.39 -- --
2261 2,989,039.86 675,595.54 133.90 2,989,038.91 675,595.39 0.95 132.40 1.50 1.63 -- --
2262 2,989,048.71 675,602.25 131.92 2,989,049.59 675,602.66 0.97 130.51 1.41 1.24 -- --
2265 2,989,072.26 675,610.80 127.93 2,989,072.75 675,610.63 0.52 126.71 1.22 1.30 -- --
2272 2,989,044.86 675,616.84 131.46 2,989,045.03 675,617.16 0.36 130.22 1.24 1.20 -- --
2273 2,989,036.03 675,620.15 132.64 2,989,036.69 675,620.70 0.86 130.32 2.32 2.18 -- --
2274 2,989,025.59 675,623.41 134.43 2,989,026.23 675,623.03 0.74 132.93 1.50 1.39 -- --
2275 2,989,024.54 675,614.85 134.86 2,989,025.09 675,614.72 0.57 133.83 1.03 0.93 -- --
2276 2,989,031.18 675,612.19 133.73 2,989,031.28 675,611.37 0.83 132.66 1.07 1.11 -- --
2277 2,989,038.60 675,609.17 132.77 2,989,037.96 675,608.89 0.70 131.25 1.52 1.64 -- --
2281 2,989,070.77 675,591.08 132.16 2,989,069.99 675,589.84 1.46 130.56 1.60 1.71 -- --
2288 2,989,025.66 675,596.23 135.74 2,989,025.49 675,595.81 0.45 134.16 1.58 1.67 -- --
2289 2,989,027.39 675,589.36 136.58 2,989,027.37 675,589.05 0.32 135.54 1.04 -- -- --
2293 2,989,062.70 675,617.86 128.47 2,989,062.59 675,617.13 0.73 127.46 1.01 1.11 -- --
2295 2,989,038.01 675,629.61 131.72 2,989,038.16 675,629.60 0.15 130.52 1.20 -- -- --
2296 2,989,030.06 675,631.91 133.36 2,989,030.87 675,631.83 0.81 131.82 1.54 1.38 -- --
2297 2,989,026.15 675,634.42 134.52 2,989,026.68 675,634.82 0.66 133.40 1.12 1.03 -- --
2298 2,989,032.45 675,644.75 134.06 2,989,031.66 675,644.38 0.87 132.96 1.10 1.28 -- --
2299 2,989,038.55 675,641.38 132.31 2,989,038.88 675,642.45 1.12 131.25 1.06 1.05 -- --
2300 2,989,045.56 675,638.91 130.96 2,989,046.09 675,639.09 0.56 129.45 1.51 1.38 -- --
2301 2,989,053.17 675,635.28 128.97 2,989,053.10 675,635.84 0.56 127.05 1.92 1.94 -- --
2307 2,989,056.54 675,643.43 128.19 2,989,055.64 675,643.80 0.97 126.54 1.65 1.89 -- --
2308 2,989,047.54 675,646.76 130.59 2,989,048.58 675,647.02 1.08 129.58 1.01 0.74 -- --
2309 2,989,038.01 675,651.87 133.01 2,989,038.65 675,652.49 0.88 131.29 1.72 1.57 -- --
2314 2,989,057.52 675,655.86 127.98 2,989,058.66 675,655.91 1.14 126.82 1.16 0.86 -- --
2315 2,989,052.45 675,658.74 129.43 2,989,053.70 675,658.57 1.26 127.43 2.00 1.65 -- --
2316 2,989,045.41 675,661.98 131.40 2,989,045.01 675,661.84 0.42 130.37 1.03 1.14 -- --
2318 2,989,036.97 675,666.07 133.19 2,989,036.07 675,666.13 0.91 131.98 1.21 1.55 -- --
2320 2,989,037.33 675,673.03 133.63 2,989,036.85 675,672.58 0.66 132.34 1.29 1.43 -- --
2321 2,989,045.72 675,668.59 131.71 2,989,044.53 675,668.85 1.21 129.97 1.74 1.98 -- --
2322 2,989,057.17 675,665.13 128.28 2,989,057.26 675,665.06 0.11 126.86 1.42 -- -- --
2326 2,989,054.72 675,676.46 129.40 2,989,055.28 675,675.90 0.78 127.97 1.43 1.23 -- --
2327 2,989,042.36 675,681.34 132.66 2,989,043.16 675,681.57 0.84 131.39 1.27 1.07 -- --
2328 2,989,037.37 675,685.05 133.91 2,989,036.74 675,684.97 0.64 132.91 1.00 1.25 -- --
2331 2,989,052.48 675,690.35 130.34 2,989,052.94 675,690.50 0.48 128.51 1.83 1.70 -- --
2332 2,989,043.57 675,693.21 132.89 2,989,043.95 675,692.73 0.61 131.57 1.32 1.20 -- --
2333 2,989,038.88 675,696.46 134.14 2,989,038.85 675,695.77 0.70 132.55 1.59 1.56 -- --
2334 2,989,040.35 675,704.99 134.91 2,989,039.88 675,704.54 0.66 133.76 1.15 1.27 -- --
2335 2,989,047.87 675,703.31 132.67 2,989,047.53 675,703.44 0.36 131.54 1.13 1.23 -- --
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2336 2,989,055.80 675,699.63 130.03 2,989,055.42 675,698.86 0.86 128.68 1.35 1.40 -- --
2337 2,989,062.96 675,696.03 127.50 2,989,062.77 675,695.14 0.90 126.46 1.04 1.05 -- --
2341 2,989,063.13 675,707.95 128.30 2,989,063.84 675,707.48 0.85 126.90 1.40 1.13 -- --
2342 2,989,054.39 675,711.03 131.43 2,989,055.29 675,710.80 0.93 129.49 1.94 1.63 -- --
2343 2,989,047.16 675,715.28 133.58 2,989,046.78 675,714.73 0.67 132.58 1.00 1.08 -- --
2344 2,989,051.56 675,723.32 133.21 2,989,052.36 675,723.26 0.80 132.07 1.14 0.85 -- --
2345 2,989,057.38 675,720.38 130.82 2,989,057.49 675,719.39 0.99 128.94 1.88 1.80 -- --
2346 2,989,064.31 675,718.35 128.42 2,989,064.00 675,717.37 1.03 127.36 1.06 1.12 -- --
2351 2,989,065.55 675,729.70 129.15 2,989,065.23 675,729.56 0.34 127.80 1.35 1.44 -- --
2352 2,989,058.99 675,732.44 131.62 2,989,059.28 675,731.86 0.65 130.06 1.56 1.40 -- --
2353 2,989,053.28 675,734.84 133.41 2,989,053.79 675,734.67 0.53 132.10 1.31 1.16 -- --
2354 2,989,054.21 675,742.93 135.45 2,989,054.66 675,742.69 0.52 133.85 1.60 1.39 -- --
2355 2,989,058.64 675,742.67 133.93 2,989,058.52 675,742.79 0.17 132.49 1.44 -- -- --
2356 2,989,066.13 675,741.24 129.95 2,989,066.38 675,741.86 0.68 128.95 1.00 1.04 -- --
2360 2,989,076.95 675,746.99 127.62 2,989,077.60 675,747.10 0.65 126.23 1.39 1.16 -- --
2361 2,989,071.26 675,749.51 129.86 2,989,071.18 675,748.89 0.63 128.68 1.18 1.07 -- --
2362 2,989,065.15 675,751.24 132.25 2,989,066.08 675,751.04 0.95 131.10 1.15 0.79 -- --
2363 2,989,059.99 675,753.33 134.53 2,989,059.81 675,752.82 0.54 132.28 2.25 2.26 -- --
2364 2,989,063.29 675,763.45 134.06 2,989,064.30 675,763.31 1.02 131.88 2.18 1.92 -- --
2365 2,989,063.46 675,763.47 134.05 2,989,063.26 675,762.78 0.71 132.27 1.78 1.80 -- --
2366 2,989,069.49 675,761.05 132.06 2,989,069.18 675,760.55 0.59 130.47 1.59 1.63 -- --
2367 2,989,070.28 675,761.14 131.85 2,989,069.85 675,760.14 1.09 130.42 1.43 1.44 -- --
2368 2,989,077.72 675,757.50 129.10 2,989,078.52 675,757.15 0.88 127.99 1.11 0.81 -- --
2371 2,989,084.69 675,761.48 127.80 2,989,084.66 675,760.90 0.58 126.79 1.01 0.91 -- --
2372 2,989,078.50 675,764.46 130.21 2,989,079.17 675,764.13 0.74 129.01 1.20 0.94 -- --
2373 2,989,070.18 675,768.92 132.98 2,989,070.95 675,768.65 0.82 131.15 1.83 1.59 -- --
2374 2,989,070.05 675,768.98 132.98 2,989,069.28 675,768.96 0.77 131.29 1.69 1.98 -- --
2375 2,989,070.19 675,781.16 134.37 2,989,070.08 675,780.50 0.67 132.73 1.64 1.61 -- --
2376 2,989,076.86 675,777.67 132.47 2,989,077.64 675,777.27 0.87 130.37 2.10 1.84 -- --
2377 2,989,076.47 675,778.08 132.50 2,989,076.10 675,778.11 0.36 130.17 2.33 2.52 -- --
2378 2,989,084.23 675,773.88 130.05 2,989,084.01 675,773.56 0.39 128.79 1.26 1.27 -- --
2383 2,989,094.40 675,778.90 128.19 2,989,095.39 675,778.53 1.06 127.06 1.13 0.83 -- --
2384 2,989,088.41 675,782.69 130.12 2,989,087.53 675,782.28 0.97 128.64 1.48 1.65 -- --
2385 2,989,081.13 675,785.15 132.30 2,989,080.91 675,785.97 0.85 131.05 1.25 1.37 -- --
2386 2,989,072.82 675,790.45 134.34 2,989,073.51 675,791.22 1.03 133.08 1.26 1.21 -- --
2387 2,989,077.26 675,798.82 134.34 2,989,077.32 675,798.25 0.57 132.68 1.66 1.59 -- --
2388 2,989,084.58 675,797.77 133.15 2,989,085.49 675,797.54 0.93 131.40 1.75 1.54 -- --
4033 2,989,153.35 675,508.87 144.49 2,989,153.39 675,508.89 0.05 142.36 2.13 -- 142.85 0.49
4034 2,989,141.74 675,505.71 144.50 2,989,141.83 675,505.70 0.08 143.50 1.00 -- 144.08 0.58
4035 2,989,131.39 675,503.03 144.50 2,989,131.39 675,503.07 0.04 143.13 1.37 -- 143.53 0.40
4036 2,989,121.97 675,502.76 144.51 2,989,122.02 675,502.95 0.19 143.42 1.09 -- 143.98 0.56
4037 2,989,111.39 675,504.71 144.50 2,989,111.34 675,504.70 0.05 141.72 2.78 -- 142.30 0.58
4038 2,989,102.18 675,507.17 144.49 2,989,102.12 675,507.10 0.09 142.59 1.90 -- 143.11 0.52
4040 2,989,061.66 675,806.21 144.49 2,989,061.66 675,806.22 0.01 142.04 2.45 -- 142.62 0.58
4041 2,989,057.69 675,798.02 144.50 2,989,057.70 675,798.02 0.01 142.48 2.02 -- 143.07 0.59
4042 2,989,054.18 675,788.02 144.50 2,989,054.18 675,788.01 0.01 142.77 1.73 -- 143.30 0.53
4043 2,989,049.69 675,779.55 144.51 2,989,049.67 675,779.57 0.03 143.23 1.28 -- 143.79 0.56
4044 2,989,046.12 675,768.00 144.49 2,989,046.11 675,767.98 0.02 142.55 1.94 -- 143.07 0.52
4045 2,989,042.66 675,757.98 144.49 2,989,042.65 675,757.98 0.01 143.47 1.02 -- 143.90 0.43
4046 2,989,032.57 675,730.58 144.51 2,989,032.56 675,730.61 0.03 143.33 1.18 -- 143.80 0.47
4047 2,989,029.66 675,721.18 144.48 2,989,029.65 675,721.16 0.02 143.07 1.41 -- 143.55 0.48
4048 2,989,025.86 675,712.77 144.50 2,989,025.84 675,712.73 0.04 142.78 1.72 -- 143.34 0.56
4049 2,989,022.24 675,703.62 144.51 2,989,022.30 675,703.58 0.07 143.46 1.05 -- 143.99 0.53
4050 2,989,019.99 675,692.42 144.51 2,989,019.96 675,692.46 0.05 143.03 1.48 -- 143.51 0.48
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4051 2,989,018.23 675,682.35 144.49 2,989,018.15 675,682.38 0.08 141.93 2.56 -- 142.52 0.59
4052 2,989,015.81 675,672.58 144.50 2,989,015.82 675,672.59 0.02 143.23 1.27 -- 143.66 0.43
4053 2,989,013.72 675,662.42 144.46 2,989,013.68 675,662.38 0.06 143.44 1.02 -- 143.87 0.43
4054 2,989,011.97 675,651.97 144.49 2,989,011.97 675,651.97 0.01 142.13 2.36 -- 142.70 0.57
4055 2,989,009.55 675,641.24 144.49 2,989,009.51 675,641.31 0.08 142.18 2.31 -- 142.66 0.48
4056 2,989,006.08 675,631.43 144.50 2,989,006.03 675,631.38 0.07 142.08 2.42 -- 142.64 0.56
4057 2,988,998.95 675,610.37 144.50 2,988,998.94 675,610.43 0.06 143.47 1.03 -- 144.03 0.56
4058 2,989,003.78 675,554.83 144.49 2,989,003.79 675,554.78 0.05 143.29 1.20 -- 143.84 0.55
4059 2,989,000.66 675,538.73 144.51 2,989,000.72 675,538.76 0.06 143.46 1.05 -- 143.99 0.53
4060 2,989,014.59 675,524.03 144.50 2,989,014.57 675,523.98 0.05 143.43 1.07 -- 144.00 0.57
4061 2,989,034.12 675,521.47 144.50 2,989,034.10 675,521.47 0.02 142.91 1.59 -- 143.51 0.60
4062 2,989,043.24 675,515.57 144.50 2,989,043.21 675,515.56 0.03 143.43 1.07 -- 143.97 0.54
4063 2,989,050.76 675,510.65 144.50 2,989,050.67 675,510.66 0.09 143.39 1.11 -- 143.92 0.53
4064 2,989,072.15 675,507.03 144.50 2,989,072.11 675,507.15 0.14 143.34 1.16 -- 143.93 0.59
4065 2,989,091.84 675,506.08 144.50 2,989,091.88 675,506.20 0.12 143.50 1.00 -- 144.08 0.58
4066 2,989,036.23 675,739.82 144.50 2,989,036.24 675,739.80 0.03 142.14 2.36 -- 142.68 0.54
4189 2,989,091.19 675,772.70 128.00 2,989,091.66 675,772.89 0.50 126.83 1.17 1.08 -- --
4190 2,989,071.14 675,740.63 128.03 2,989,071.76 675,740.40 0.66 126.98 1.05 0.78 -- --
4191 2,989,068.37 675,729.51 128.00 2,989,067.88 675,728.49 1.13 126.46 1.54 1.64 -- --
4192 2,989,059.83 675,688.73 128.01 2,989,059.69 675,687.69 1.05 126.99 1.02 1.00 -- --
4193 2,989,059.04 675,677.99 128.00 2,989,060.18 675,677.85 1.15 126.80 1.20 0.81 -- --
4194 2,989,058.61 675,635.68 128.01 2,989,057.88 675,635.72 0.74 126.70 1.31 1.44 -- --
4195 2,989,064.88 675,619.07 128.01 2,989,063.98 675,619.60 1.04 127.00 1.01 1.09 -- --
4196 2,989,089.69 675,599.22 127.99 2,989,089.42 675,599.55 0.43 126.70 1.29 1.26 -- --
4197 2,989,160.71 675,557.57 128.00 2,989,161.62 675,557.17 0.99 126.95 1.05 1.20 -- --

Note:

2. Consistent with the 100% design, topsoil was placed in excavated areas between the water line and the historical high water elevation (144.5 ft). Survey control points located below the water line were not backfilled and no post-backfill elevation or thickness is provided.

1.  Values shaded in green represent locations below the water line where the horizontal distance between the pre-construction and post-construction survey points exceeded 0.33 feet (discussed in RFI 006, Attachment L).  For these points, the change from pre-construction elevation was derived from a CADD surface 
elevation and reported in the final column of the post-excavation data.
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1632 2,989,083.00 675,898.21 138.11 2,989,083.00 675,898.21 0.00 136.28 1.83 -- 136.74 0.46
1633 2,989,077.24 675,901.09 140.99 2,989,077.25 675,901.10 0.01 138.42 2.57 -- 138.94 0.52
1634 2,989,071.91 675,903.17 143.95 2,989,071.90 675,903.17 0.01 142.36 1.59 -- 142.85 0.49
1639 2,989,078.35 675,912.08 141.47 2,989,078.33 675,912.08 0.02 140.03 1.44 -- 140.46 0.43
1640 2,989,083.06 675,909.76 139.30 2,989,083.06 675,909.76 0.00 137.77 1.53 -- 138.20 0.43
1641 2,989,087.57 675,907.29 138.15 2,989,087.59 675,907.28 0.02 136.67 1.48 -- -- --
1642 2,989,095.07 675,914.80 138.05 2,989,095.67 675,915.73 1.10 132.49 5.56 5.63 -- --
1643 2,989,085.64 675,919.79 139.76 2,989,085.62 675,919.80 0.02 138.53 1.23 -- 138.95 0.42
1644 2,989,083.30 675,920.78 141.69 2,989,083.30 675,920.80 0.02 139.91 1.78 -- 140.35 0.44
1645 2,989,074.93 675,925.46 144.49 2,989,074.92 675,925.46 0.01 142.98 1.51 -- 143.43 0.45
1650 2,989,079.60 675,934.57 143.28 2,989,079.61 675,934.56 0.01 142.11 1.17 -- 142.67 0.56
1651 2,989,087.82 675,929.28 140.77 2,989,087.51 675,929.52 0.39 133.17 7.60 7.71 133.73 0.56
1652 2,989,097.44 675,924.73 139.03 2,989,097.50 675,924.50 0.24 133.40 5.63 -- -- --
1653 2,989,103.91 675,921.08 138.17 2,989,103.69 675,921.11 0.22 134.00 4.17 -- -- --
1654 2,989,115.78 675,926.10 138.10 2,989,115.48 675,926.16 0.31 134.23 3.87 -- -- --
1655 2,989,106.90 675,931.44 139.58 2,989,107.12 675,931.59 0.27 134.13 5.45 -- -- --
1656 2,989,101.74 675,933.95 140.27 2,989,101.45 675,934.47 0.60 136.09 4.18 4.25 136.52 0.43
1657 2,989,096.55 675,936.87 140.76 2,989,096.55 675,936.86 0.01 139.63 1.13 -- 140.07 0.44
1658 2,989,092.75 675,939.14 141.45 2,989,092.75 675,939.15 0.01 140.40 1.05 -- 140.83 0.43
1659 2,989,083.98 675,943.31 143.35 2,989,083.99 675,943.31 0.01 142.33 1.02 -- 142.85 0.52
1664 2,989,089.14 675,951.94 143.97 2,989,089.14 675,951.93 0.01 142.81 1.16 -- 143.40 0.59
1665 2,989,097.79 675,946.80 142.05 2,989,097.78 675,946.80 0.01 140.96 1.09 -- 141.46 0.50
1666 2,989,106.78 675,942.87 141.22 2,989,106.78 675,942.87 0.00 140.12 1.10 -- 140.60 0.48
1667 2,989,115.78 675,937.75 140.18 2,989,115.28 675,938.32 0.76 135.16 5.02 5.12 135.73 0.57
1668 2,989,123.47 675,933.23 138.07 2,989,124.07 675,932.74 0.77 133.88 4.19 3.97 -- --
1669 2,989,132.26 675,940.01 138.18 2,989,131.98 675,939.99 0.28 133.76 4.42 -- -- --
1670 2,989,128.31 675,942.73 140.35 2,989,128.23 675,942.48 0.26 135.74 4.61 -- -- --
1671 2,989,120.21 675,947.11 141.33 2,989,120.22 675,947.09 0.02 140.29 1.04 -- 140.70 0.41
1672 2,989,110.67 675,951.75 141.93 2,989,110.68 675,951.75 0.01 140.89 1.04 -- 141.39 0.50
1673 2,989,102.85 675,956.42 142.64 2,989,102.86 675,956.43 0.01 141.60 1.04 -- 142.17 0.57
1674 2,989,093.28 675,960.90 144.26 2,989,093.29 675,960.90 0.01 141.99 2.27 -- 142.58 0.59
1681 2,989,098.79 675,969.55 144.11 2,989,098.80 675,969.55 0.01 143.09 1.02 -- 143.65 0.56
1690 2,989,115.57 675,968.50 143.99 2,989,115.59 675,968.52 0.02 142.73 1.26 -- 143.28 0.55
1691 2,989,122.54 675,960.56 143.25 2,989,122.53 675,960.54 0.02 142.20 1.05 -- 142.76 0.56
1692 2,989,136.64 675,955.26 142.52 2,989,136.65 675,955.25 0.01 141.43 1.09 -- 141.96 0.53
1693 2,989,131.14 675,950.77 141.76 2,989,131.12 675,950.79 0.02 140.32 1.44 -- 140.80 0.48
1694 2,989,121.83 675,953.55 142.21 2,989,121.83 675,953.54 0.01 141.02 1.19 -- 141.56 0.54
1695 2,989,109.01 675,954.76 142.23 2,989,108.99 675,954.76 0.02 141.08 1.15 -- 141.67 0.59
1696 2,989,108.17 675,964.49 143.19 2,989,108.17 675,964.48 0.01 142.12 1.07 -- 142.71 0.59
1697 2,989,105.94 675,972.95 144.17 2,989,105.94 675,972.94 0.01 142.91 1.26 -- 143.50 0.59
1721 2,989,152.24 675,962.56 143.50 2,989,152.23 675,962.57 0.02 142.28 1.22 -- 142.88 0.60
1722 2,989,158.92 675,950.27 137.60 2,989,158.92 675,950.25 0.02 136.49 1.11 -- 136.94 0.45
1723 2,989,148.66 675,947.30 137.63 2,989,148.66 675,947.29 0.01 136.60 1.03 -- 137.20 0.60
1724 2,989,139.78 675,944.05 137.60 2,989,139.80 675,944.02 0.04 136.28 1.32 -- 136.79 0.51
1725 2,989,144.29 675,958.70 142.68 2,989,144.29 675,958.70 0.00 141.65 1.03 -- 142.22 0.57
1726 2,989,136.89 675,964.02 144.61 2,989,136.88 675,964.03 0.02 143.60 1.01 -- 144.13 0.53
1728 2,989,169.94 675,953.65 137.57 2,989,169.92 675,953.63 0.03 136.41 1.16 -- 136.84 0.43
1729 2,989,165.72 675,960.26 141.17 2,989,165.70 675,960.26 0.02 139.92 1.25 -- 140.43 0.51
1734 2,989,172.90 675,967.59 142.73 2,989,172.89 675,967.57 0.03 141.36 1.37 -- 141.85 0.49
1735 2,989,179.00 675,958.17 137.55 2,989,178.98 675,958.18 0.02 136.48 1.07 -- 136.91 0.43
1736 2,989,188.36 675,963.01 137.69 2,989,188.37 675,963.03 0.02 136.15 1.54 -- 136.65 0.50
1737 2,989,182.02 675,972.84 143.47 2,989,182.01 675,972.82 0.02 141.16 2.31 -- 141.60 0.44
1908 2,989,073.12 675,816.28 137.69 2,989,073.10 675,816.28 0.02 136.30 1.39 -- 136.76 0.46
1965 2,989,068.08 675,826.94 142.18 2,989,068.10 675,826.95 0.02 139.59 2.59 -- 140.17 0.58

PRE-CONSTRUCTION POST-EXCAVATION POST-BACKFILL
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1966 2,989,074.05 675,823.48 137.50 2,989,074.05 675,823.45 0.03 136.27 1.23 -- 136.72 0.45
1967 2,989,073.88 675,835.23 137.55 2,989,073.86 675,835.23 0.02 136.38 1.17 -- 136.88 0.50
1968 2,989,066.32 675,838.11 143.31 2,989,066.31 675,838.10 0.02 142.16 1.15 -- 142.60 0.44
1973 2,989,068.44 675,849.61 141.88 2,989,068.44 675,849.60 0.01 140.80 1.08 -- 141.32 0.52
1974 2,989,074.24 675,846.59 137.34 2,989,074.21 675,846.60 0.03 136.27 1.07 -- 136.75 0.48
1975 2,989,074.84 675,856.79 137.72 2,989,074.83 675,856.79 0.01 136.26 1.46 -- 136.74 0.48
1976 2,989,067.14 675,861.10 143.35 2,989,067.15 675,861.06 0.03 142.17 1.18 -- 142.73 0.56
1981 2,989,068.97 675,871.56 142.53 2,989,068.99 675,871.58 0.03 141.39 1.14 -- 141.90 0.51
1982 2,989,076.19 675,867.48 137.53 2,989,076.19 675,867.50 0.02 135.74 1.79 -- 136.32 0.58
1983 2,989,078.29 675,877.25 137.49 2,989,078.28 675,877.25 0.01 136.47 1.02 -- 136.96 0.49
1984 2,989,067.76 675,883.26 144.35 2,989,067.77 675,883.26 0.01 143.09 1.26 -- 143.63 0.54
1989 2,989,072.56 675,891.76 141.69 2,989,072.55 675,891.75 0.02 140.47 1.22 -- 141.03 0.56
1990 2,989,079.93 675,888.01 137.61 2,989,079.92 675,887.99 0.02 136.25 1.36 -- 136.68 0.43
1992 2,989,190.35 675,969.67 141.41 2,989,190.33 675,969.67 0.02 139.34 2.07 -- 139.75 0.41
1993 2,989,187.16 675,977.67 142.31 2,989,187.18 675,977.68 0.02 140.70 1.61 -- 141.22 0.52
1994 2,989,181.12 675,987.24 143.95 2,989,181.13 675,987.23 0.01 142.55 1.40 -- 143.14 0.59
2001 2,989,196.86 675,992.38 143.46 2,989,196.86 675,992.37 0.01 142.04 1.42 -- 142.60 0.56
2002 2,989,205.56 675,984.93 142.02 2,989,205.55 675,984.93 0.01 140.80 1.22 -- 141.36 0.56
2003 2,989,210.83 675,982.78 141.71 2,989,210.82 675,982.77 0.01 140.32 1.39 -- 140.90 0.58
2004 2,989,213.96 675,979.50 140.96 2,989,213.98 675,979.52 0.03 136.45 4.51 -- 137.03 0.58
2005 2,989,218.81 675,974.58 138.49 2,989,218.86 675,974.52 0.08 134.47 4.02 -- -- --
2006 2,989,213.35 675,962.86 138.58 2,989,213.32 675,962.85 0.03 133.71 4.87 -- -- --
2007 2,989,207.15 675,970.50 140.56 2,989,207.17 675,970.50 0.02 134.57 5.99 -- -- --
2008 2,989,200.74 675,977.82 141.59 2,989,200.73 675,977.80 0.02 136.84 4.75 -- 137.40 0.56
2009 2,989,193.79 675,985.14 142.37 2,989,193.81 675,985.14 0.02 140.94 1.43 -- 141.49 0.55
2010 2,989,186.77 675,993.53 143.46 2,989,186.76 675,993.52 0.01 141.79 1.67 -- 142.36 0.57
2011 2,989,176.75 676,002.29 144.52 2,989,176.75 676,002.26 0.03 143.47 1.05 -- 143.98 0.51
2013 2,989,215.05 675,986.00 143.93 2,989,215.07 675,986.01 0.02 140.96 2.97 -- 141.37 0.41
2017 2,989,223.79 675,980.56 137.52 2,989,223.76 675,980.55 0.03 135.81 1.71 -- 136.34 0.53
2018 2,989,230.47 675,985.93 137.44 2,989,230.48 675,985.93 0.01 136.15 1.29 -- 136.64 0.49
2019 2,989,226.01 675,992.18 142.07 2,989,226.02 675,992.17 0.02 140.94 1.13 -- 141.50 0.56
2026 2,989,230.86 676,001.09 143.14 2,989,230.87 676,001.09 0.01 142.01 1.13 -- 142.44 0.43
2027 2,989,237.79 675,993.81 137.38 2,989,237.80 675,993.80 0.01 136.16 1.22 -- 136.68 0.52
2028 2,989,243.90 676,001.09 137.51 2,989,243.91 676,001.09 0.01 136.19 1.32 -- 136.73 0.54
2029 2,989,237.75 676,007.23 142.56 2,989,237.76 676,007.23 0.01 141.24 1.32 -- 141.68 0.44
2036 2,989,245.36 676,014.50 142.23 2,989,245.38 676,014.47 0.03 140.14 2.09 -- 140.69 0.55
2037 2,989,250.30 676,008.96 137.70 2,989,250.29 676,008.96 0.01 136.62 1.08 -- 137.16 0.54
2038 2,989,256.47 676,017.51 137.37 2,989,256.47 676,017.52 0.01 136.21 1.16 -- 136.71 0.50
2039 2,989,252.64 676,021.10 140.44 2,989,252.65 676,021.09 0.02 138.36 2.08 -- 138.94 0.58
2040 2,989,245.13 676,028.12 144.21 2,989,245.15 676,028.11 0.02 143.10 1.11 -- 143.57 0.47
2046 2,989,246.54 676,041.88 144.40 2,989,246.53 676,041.87 0.02 143.38 1.02 -- 143.97 0.59
2047 2,989,253.66 676,035.01 142.82 2,989,253.67 676,035.00 0.01 141.21 1.61 -- 141.72 0.51
2048 2,989,261.48 676,027.06 137.59 2,989,261.47 676,027.07 0.02 136.52 1.07 -- 137.08 0.56
2049 2,989,266.12 676,035.87 137.62 2,989,266.13 676,035.88 0.02 136.30 1.32 -- 136.89 0.59
2050 2,989,260.07 676,042.38 141.52 2,989,260.07 676,042.38 0.00 140.02 1.50 -- 140.53 0.51
2051 2,989,252.88 676,049.51 144.19 2,989,252.88 676,049.51 0.00 142.89 1.30 -- 143.39 0.50
2056 2,989,260.97 676,056.84 143.54 2,989,260.97 676,056.83 0.01 142.42 1.12 -- 142.97 0.55
2057 2,989,267.65 676,048.69 140.16 2,989,267.67 676,048.70 0.02 138.32 1.84 -- 138.88 0.56
2058 2,989,270.80 676,045.63 137.47 2,989,270.82 676,045.62 0.02 136.24 1.23 -- 136.79 0.55
2059 2,989,276.48 676,054.31 137.52 2,989,276.46 676,054.30 0.02 136.44 1.08 -- -- --
2060 2,989,268.86 676,063.05 143.18 2,989,268.87 676,063.04 0.01 142.17 1.01 -- 142.74 0.57
2065 2,989,274.68 676,069.74 143.67 2,989,274.66 676,069.75 0.02 142.62 1.05 -- 143.16 0.54
2066 2,989,282.83 676,061.84 137.32 2,989,282.84 676,061.85 0.01 136.30 1.02 -- 136.86 0.56
2067 2,989,290.20 676,068.48 137.50 2,989,290.22 676,068.48 0.02 136.31 1.19 -- 136.87 0.56
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2068 2,989,288.71 676,069.92 139.97 2,989,288.71 676,069.92 0.00 138.94 1.03 -- 139.40 0.46
2069 2,989,282.55 676,076.52 143.69 2,989,282.55 676,076.53 0.01 142.67 1.02 -- 143.20 0.53
2074 2,989,290.09 676,083.80 144.18 2,989,290.10 676,083.78 0.02 142.60 1.58 -- 143.19 0.59
2075 2,989,298.42 676,074.75 137.61 2,989,298.45 676,074.76 0.03 136.30 1.31 -- 136.90 0.60
2076 2,989,306.49 676,080.71 137.48 2,989,306.49 676,080.72 0.01 136.30 1.18 -- 136.86 0.56
2077 2,989,303.37 676,083.80 140.51 2,989,303.36 676,083.80 0.01 139.15 1.36 -- 139.65 0.50
2078 2,989,297.39 676,090.14 144.35 2,989,297.36 676,090.15 0.03 143.12 1.23 -- 143.71 0.59
2084 2,989,310.65 676,089.87 140.56 2,989,310.64 676,089.87 0.01 139.45 1.11 -- 139.87 0.42
2085 2,989,313.61 676,087.15 137.54 2,989,313.63 676,087.14 0.02 136.39 1.15 -- 136.88 0.49
2086 2,989,321.48 676,093.77 137.42 2,989,321.49 676,093.76 0.01 136.41 1.01 -- 136.99 0.58
2087 2,989,317.92 676,097.08 141.02 2,989,317.91 676,097.10 0.02 139.43 1.59 -- 139.87 0.44
2094 2,989,325.62 676,103.81 141.57 2,989,325.62 676,103.79 0.02 140.55 1.02 -- 141.06 0.51
2095 2,989,330.70 676,098.44 137.56 2,989,330.72 676,098.44 0.02 136.08 1.48 -- 136.66 0.58
2096 2,989,339.97 676,103.44 137.59 2,989,339.99 676,103.45 0.02 136.23 1.36 -- 136.83 0.60
2097 2,989,331.90 676,110.51 142.45 2,989,331.91 676,110.52 0.01 141.42 1.03 -- 141.87 0.45
2104 2,989,340.93 676,116.76 143.08 2,989,340.92 676,116.76 0.01 141.69 1.39 -- 142.25 0.56
2105 2,989,347.67 676,109.99 139.18 2,989,347.67 676,110.01 0.02 137.59 1.59 -- 138.15 0.56
2106 2,989,351.34 676,105.45 137.54 2,989,351.34 676,105.45 0.00 136.19 1.35 -- 136.69 0.50
2107 2,989,364.34 676,106.72 137.44 2,989,364.34 676,106.72 0.01 135.83 1.61 -- 136.26 0.43
2108 2,989,361.62 676,110.43 138.63 2,989,361.64 676,110.44 0.02 137.02 1.61 -- 137.49 0.47
2109 2,989,361.23 676,110.76 138.70 2,989,361.23 676,110.74 0.02 137.44 1.26 -- 137.92 0.48
2110 2,989,354.34 676,117.33 140.19 2,989,354.34 676,117.32 0.01 139.19 1.00 -- 139.76 0.57
2111 2,989,347.64 676,124.79 143.83 2,989,347.65 676,124.80 0.02 142.64 1.19 -- 143.19 0.55
2116 2,989,354.76 676,130.49 144.32 2,989,354.77 676,130.49 0.01 143.17 1.15 -- 143.67 0.50
2117 2,989,361.32 676,123.68 141.22 2,989,361.33 676,123.69 0.02 140.19 1.03 -- 140.75 0.56
2118 2,989,367.29 676,116.47 139.95 2,989,367.28 676,116.47 0.01 138.94 1.01 -- 139.35 0.41
2119 2,989,374.98 676,109.95 137.67 2,989,374.99 676,109.97 0.03 135.97 1.70 -- 136.45 0.48
2120 2,989,386.66 676,111.10 137.53 2,989,386.67 676,111.10 0.01 136.21 1.32 -- 136.65 0.44
2121 2,989,382.72 676,115.81 139.19 2,989,382.71 676,115.81 0.01 137.81 1.38 -- 138.30 0.49
2122 2,989,376.45 676,123.55 141.55 2,989,376.46 676,123.55 0.01 140.40 1.15 -- 140.82 0.42
2123 2,989,369.95 676,131.35 144.61 2,989,369.95 676,131.34 0.01 141.85 2.76 -- 142.44 0.59
2129 2,989,382.98 676,130.51 143.80 2,989,382.97 676,130.51 0.01 142.54 1.26 -- 143.06 0.52
2130 2,989,390.11 676,122.93 141.64 2,989,390.10 676,122.93 0.01 140.33 1.31 -- 140.85 0.52
2131 2,989,397.38 676,115.34 138.99 2,989,397.36 676,115.32 0.03 137.98 1.01 -- 138.50 0.52
2132 2,989,404.01 676,108.01 137.55 2,989,404.00 676,108.01 0.01 136.47 1.08 -- 137.00 0.53
2133 2,989,410.63 676,128.28 144.06 2,989,410.63 676,128.27 0.01 142.97 1.09 -- 143.50 0.53
2134 2,989,409.39 676,117.74 140.65 2,989,409.39 676,117.75 0.01 139.63 1.02 -- 140.14 0.51
2135 2,989,407.44 676,107.54 137.51 2,989,407.45 676,107.53 0.02 136.49 1.02 -- 137.01 0.52
2141 2,989,398.73 676,130.48 143.74 2,989,398.74 676,130.46 0.02 142.69 1.05 -- 143.26 0.57
2142 2,989,401.94 676,121.85 141.52 2,989,401.93 676,121.87 0.02 140.40 1.12 -- 140.98 0.58
2143 2,989,404.03 676,116.96 140.31 2,989,404.04 676,116.96 0.01 139.28 1.03 -- 139.86 0.58
2389 2,989,093.16 675,794.47 131.05 2,989,092.98 675,794.02 0.48 129.61 1.44 1.40 -- --
2390 2,989,099.70 675,791.56 128.69 2,989,100.22 675,791.28 0.59 127.64 1.05 0.98 -- --
2391 2,989,101.19 675,790.53 128.46 2,989,101.48 675,789.79 0.80 127.32 1.14 0.93 -- --
2395 2,989,102.15 675,799.90 129.60 2,989,102.55 675,799.64 0.48 128.34 1.26 1.12 -- --
2396 2,989,093.14 675,803.60 131.88 2,989,093.13 675,803.79 0.19 130.37 1.51 -- -- --
2397 2,989,085.02 675,807.32 133.22 2,989,084.86 675,806.84 0.50 132.16 1.06 1.08 -- --
2398 2,989,081.12 675,809.69 134.23 2,989,081.01 675,809.25 0.46 132.85 1.38 1.38 -- --
2399 2,989,081.20 675,823.14 134.76 2,989,081.50 675,822.57 0.65 133.25 1.51 1.43 -- --
2400 2,989,088.94 675,819.83 133.23 2,989,089.08 675,819.37 0.48 132.11 1.12 1.09 -- --
2401 2,989,094.99 675,817.55 132.35 2,989,094.71 675,817.18 0.46 130.79 1.56 1.58 -- --
2402 2,989,103.06 675,816.78 130.27 2,989,103.68 675,816.04 0.97 128.82 1.45 1.31 -- --
2403 2,989,114.36 675,813.26 128.21 2,989,115.05 675,812.86 0.80 127.08 1.13 0.96 -- --
2408 2,989,126.04 675,821.74 128.02 2,989,125.99 675,821.29 0.46 126.87 1.15 1.06 -- --
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2409 2,989,114.50 675,824.95 130.34 2,989,114.29 675,825.14 0.27 128.37 1.97 -- -- --
2410 2,989,105.32 675,826.82 130.97 2,989,106.23 675,826.40 1.00 129.32 1.65 1.57 -- --
2411 2,989,095.13 675,829.10 132.66 2,989,095.34 675,829.63 0.57 131.63 1.03 1.04 -- --
2412 2,989,086.93 675,832.30 133.93 2,989,087.11 675,832.97 0.70 132.36 1.57 1.57 -- --
2413 2,989,081.30 675,833.23 134.79 2,989,081.67 675,833.01 0.44 133.47 1.32 1.26 -- --
2414 2,989,084.35 675,844.31 134.67 2,989,084.51 675,844.80 0.51 133.22 1.45 1.43 -- --
2415 2,989,088.51 675,842.22 134.04 2,989,089.23 675,842.33 0.72 132.68 1.36 1.28 -- --
2416 2,989,096.37 675,839.16 133.11 2,989,097.28 675,839.45 0.95 131.98 1.13 1.03 -- --
2417 2,989,106.84 675,838.65 131.93 2,989,106.79 675,838.71 0.08 130.82 1.11 -- -- --
2418 2,989,115.31 675,835.43 131.13 2,989,115.27 675,835.18 0.26 129.72 1.41 -- -- --
2419 2,989,122.85 675,830.75 130.16 2,989,122.39 675,830.78 0.46 128.47 1.69 1.73 -- --
2420 2,989,131.78 675,826.23 127.77 2,989,132.13 675,827.08 0.93 126.69 1.08 1.18 -- --
2424 2,989,130.82 675,836.78 129.66 2,989,131.11 675,836.17 0.68 127.88 1.78 1.64 -- --
2425 2,989,119.58 675,838.68 130.80 2,989,120.19 675,838.84 0.63 129.30 1.50 1.48 -- --
2426 2,989,109.26 675,842.05 131.77 2,989,109.57 675,841.30 0.81 130.76 1.01 0.97 -- --
2427 2,989,100.39 675,846.06 132.71 2,989,100.25 675,846.48 0.44 131.51 1.20 1.23 -- --
2428 2,989,087.83 675,849.11 134.18 2,989,087.77 675,849.95 0.84 133.16 1.02 1.06 -- --
2429 2,989,083.29 675,852.22 135.15 2,989,083.00 675,852.24 0.29 133.68 1.47 -- -- --
2430 2,989,083.43 675,863.93 135.13 2,989,083.81 675,864.66 0.83 133.84 1.29 1.27 -- --
2431 2,989,091.33 675,859.57 133.96 2,989,091.60 675,859.78 0.34 132.29 1.67 1.65 -- --
2432 2,989,098.95 675,856.38 133.13 2,989,098.93 675,855.67 0.71 132.02 1.11 1.09 -- --
2433 2,989,105.56 675,852.85 132.67 2,989,106.22 675,853.28 0.79 131.57 1.10 1.07 -- --
2434 2,989,112.17 675,848.37 131.92 2,989,112.15 675,848.07 0.30 130.68 1.24 -- -- --
2435 2,989,117.73 675,844.31 131.48 2,989,117.79 675,844.35 0.07 129.74 1.74 -- -- --
2436 2,989,126.33 675,839.04 130.41 2,989,126.81 675,838.59 0.66 128.46 1.95 1.85 -- --
2437 2,989,135.92 675,835.94 128.91 2,989,136.64 675,835.41 0.89 127.44 1.47 1.25 -- --
2442 2,989,141.65 675,840.39 128.24 2,989,142.12 675,840.08 0.56 127.12 1.12 1.01 -- --
2443 2,989,132.10 675,846.06 130.15 2,989,131.69 675,846.43 0.55 128.83 1.32 1.39 -- --
2444 2,989,122.79 675,851.54 131.59 2,989,122.21 675,850.51 1.18 130.36 1.23 1.20 -- --
2445 2,989,112.18 675,857.68 132.40 2,989,112.51 675,857.85 0.37 131.19 1.21 1.21 -- --
2446 2,989,102.16 675,861.96 133.22 2,989,102.15 675,861.52 0.44 131.86 1.36 1.34 -- --
2447 2,989,094.16 675,868.79 134.11 2,989,094.39 675,869.17 0.44 132.78 1.33 1.35 -- --
2448 2,989,089.03 675,871.34 134.78 2,989,088.63 675,870.90 0.60 133.68 1.10 1.13 -- --
2449 2,989,086.82 675,873.83 135.04 2,989,086.43 675,873.80 0.39 134.01 1.03 1.13 -- --
2453 2,989,152.83 675,853.10 128.42 2,989,152.37 675,852.64 0.65 126.77 1.65 1.65 -- --
2454 2,989,142.24 675,858.33 130.84 2,989,141.72 675,858.26 0.52 129.21 1.63 1.65 -- --
2455 2,989,131.63 675,862.87 131.84 2,989,131.21 675,863.24 0.56 130.62 1.22 1.27 -- --
2456 2,989,119.47 675,866.86 132.75 2,989,120.42 675,866.37 1.07 131.36 1.39 1.31 -- --
2457 2,989,105.89 675,874.02 133.85 2,989,105.75 675,873.45 0.59 132.34 1.51 1.48 -- --
2458 2,989,101.27 675,876.28 134.22 2,989,100.78 675,875.72 0.75 132.96 1.26 1.25 -- --
2459 2,989,087.81 675,884.13 135.43 2,989,087.83 675,883.91 0.22 134.31 1.12 -- -- --
2460 2,989,092.34 675,882.76 135.20 2,989,092.42 675,882.76 0.08 133.97 1.23 -- -- --
2461 2,989,092.18 675,894.05 136.03 2,989,092.72 675,893.97 0.55 134.78 1.25 1.23 -- --
2462 2,989,098.00 675,890.37 135.56 2,989,098.47 675,890.17 0.51 134.32 1.24 1.20 -- --
2463 2,989,105.15 675,886.63 134.90 2,989,105.10 675,886.62 0.05 133.80 1.10 -- -- --
2464 2,989,110.05 675,881.29 133.98 2,989,110.22 675,881.08 0.28 132.57 1.41 -- -- --
2465 2,989,120.90 675,876.91 133.26 2,989,120.21 675,876.48 0.81 131.96 1.30 1.31 -- --
2466 2,989,131.16 675,871.40 132.46 2,989,131.35 675,871.36 0.20 131.17 1.29 -- -- --
2467 2,989,140.73 675,865.96 131.32 2,989,140.81 675,865.74 0.23 129.74 1.58 -- -- --
2468 2,989,150.22 675,860.81 130.12 2,989,150.14 675,861.35 0.55 129.10 1.02 1.04 -- --
2469 2,989,158.47 675,854.74 128.12 2,989,158.33 675,854.87 0.20 127.11 1.01 -- -- --
2473 2,989,166.80 675,867.78 128.46 2,989,166.72 675,868.02 0.26 127.42 1.04 -- -- --
2474 2,989,158.98 675,872.13 129.82 2,989,158.96 675,872.37 0.24 128.44 1.38 -- -- --
2475 2,989,148.00 675,876.70 130.66 2,989,147.88 675,876.48 0.25 129.48 1.18 -- -- --
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2476 2,989,135.75 675,883.12 131.93 2,989,136.05 675,883.70 0.65 130.64 1.29 1.33 -- --
2477 2,989,127.09 675,887.35 133.84 2,989,126.99 675,887.08 0.29 132.60 1.24 -- -- --
2478 2,989,118.39 675,893.08 134.58 2,989,119.04 675,892.89 0.67 133.50 1.08 1.04 -- --
2479 2,989,109.26 675,898.57 135.62 2,989,109.09 675,898.63 0.18 134.32 1.30 -- -- --
2480 2,989,098.63 675,902.51 136.40 2,989,098.39 675,902.65 0.27 134.38 2.02 -- -- --
2481 2,989,103.80 675,910.71 136.75 2,989,103.20 675,910.74 0.60 132.26 4.49 4.55 -- --
2482 2,989,113.20 675,904.87 135.95 2,989,113.54 675,905.13 0.43 133.98 1.97 1.97 -- --
2483 2,989,119.02 675,900.67 135.38 2,989,119.13 675,900.75 0.14 133.92 1.46 -- -- --
2484 2,989,127.43 675,895.38 134.39 2,989,127.58 675,895.22 0.22 133.20 1.19 -- -- --
2485 2,989,140.20 675,890.27 132.28 2,989,140.41 675,890.49 0.30 131.23 1.05 -- -- --
2486 2,989,150.01 675,884.26 131.24 2,989,150.01 675,883.68 0.58 129.95 1.29 1.24 -- --
2487 2,989,158.34 675,878.31 130.26 2,989,158.57 675,877.84 0.53 129.26 1.00 0.95 -- --
2488 2,989,166.58 675,875.11 129.26 2,989,166.91 675,875.08 0.33 128.07 1.19 1.16 -- --
2489 2,989,177.27 675,869.42 127.94 2,989,177.01 675,869.44 0.26 126.90 1.04 -- -- --
2496 2,989,184.67 675,878.69 128.25 2,989,184.76 675,879.08 0.40 127.14 1.11 1.15 -- --
2497 2,989,173.76 675,883.87 129.84 2,989,174.09 675,883.75 0.35 128.80 1.04 0.99 -- --
2498 2,989,162.27 675,890.39 131.08 2,989,162.26 675,890.65 0.26 130.07 1.01 -- -- --
2499 2,989,152.37 675,893.82 132.28 2,989,152.36 675,893.84 0.02 130.87 1.41 -- -- --
2500 2,989,140.94 675,900.01 132.92 2,989,140.78 675,900.35 0.38 131.86 1.06 1.10 -- --
2501 2,989,131.53 675,905.66 134.14 2,989,130.98 675,905.93 0.61 133.08 1.06 1.16 -- --
2502 2,989,123.09 675,911.50 135.80 2,989,123.15 675,911.44 0.08 133.34 2.46 -- -- --
2503 2,989,111.77 675,916.69 136.60 2,989,111.73 675,916.88 0.19 133.66 2.94 -- -- --
2504 2,989,122.27 675,921.58 136.34 2,989,122.73 675,922.10 0.70 133.84 2.50 2.48 -- --
2505 2,989,131.18 675,917.36 134.80 2,989,130.69 675,916.68 0.84 132.80 2.00 2.04 -- --
2506 2,989,136.92 675,914.89 133.94 2,989,137.14 675,915.13 0.33 132.92 1.02 -- -- --
2507 2,989,142.44 675,911.43 133.64 2,989,142.27 675,911.20 0.29 132.42 1.22 -- -- --
2508 2,989,148.86 675,906.95 133.27 2,989,148.94 675,907.30 0.35 132.04 1.23 1.24 -- --
2509 2,989,156.82 675,901.05 132.61 2,989,156.50 675,900.77 0.42 130.71 1.90 1.89 -- --
2510 2,989,164.44 675,897.98 131.92 2,989,164.51 675,897.78 0.21 130.83 1.09 -- -- --
2511 2,989,179.39 675,894.33 131.14 2,989,179.48 675,894.38 0.11 129.67 1.47 -- -- --
2512 2,989,192.55 675,888.31 128.74 2,989,192.22 675,888.45 0.36 127.70 1.04 1.09 -- --
2517 2,989,189.55 675,892.69 129.55 2,989,189.70 675,892.35 0.37 128.50 1.05 0.99 -- --
2519 2,989,173.52 675,902.73 131.67 2,989,173.02 675,903.00 0.57 130.59 1.08 1.15 -- --
2520 2,989,165.12 675,907.56 132.86 2,989,165.28 675,907.19 0.40 131.63 1.23 1.18 -- --
2521 2,989,154.00 675,914.26 133.51 2,989,153.63 675,914.19 0.38 132.25 1.26 1.27 -- --
2522 2,989,146.94 675,918.88 133.87 2,989,146.68 675,918.59 0.39 132.49 1.38 1.38 -- --
2523 2,989,140.08 675,923.25 134.43 2,989,139.77 675,923.68 0.53 133.11 1.32 1.37 -- --
2524 2,989,132.11 675,927.97 135.26 2,989,131.73 675,928.05 0.38 133.84 1.42 1.51 -- --
2526 2,989,142.30 675,932.72 135.16 2,989,142.27 675,932.74 0.04 134.05 1.11 -- -- --
2529 2,989,158.15 675,918.18 133.51 2,989,158.40 675,918.37 0.32 132.18 1.33 -- -- --
2533 2,989,186.93 675,900.38 130.18 2,989,186.83 675,900.64 0.28 129.10 1.08 -- -- --
2535 2,989,200.38 675,890.74 128.07 2,989,200.62 675,890.61 0.27 126.91 1.16 -- -- --
2538 2,989,141.57 675,937.47 136.20 2,989,141.85 675,937.83 0.46 134.47 1.73 1.78 -- --
2539 2,989,152.11 675,938.10 135.05 2,989,152.39 675,937.93 0.33 134.04 1.01 0.98 -- --
2540 2,989,152.78 675,932.81 134.53 2,989,152.85 675,932.85 0.08 133.44 1.09 -- -- --
2541 2,989,153.83 675,925.77 133.99 2,989,153.91 675,925.94 0.19 132.91 1.08 -- -- --
2542 2,989,163.20 675,942.64 135.14 2,989,163.12 675,943.03 0.40 133.87 1.27 1.38 -- --
2543 2,989,166.37 675,935.11 134.23 2,989,166.22 675,934.85 0.30 132.92 1.31 -- -- --
2544 2,989,170.77 675,928.57 133.71 2,989,170.97 675,928.31 0.32 132.48 1.23 -- -- --
2545 2,989,172.79 675,922.08 133.42 2,989,173.02 675,922.10 0.23 132.36 1.06 -- -- --
2546 2,989,177.01 675,913.17 132.47 2,989,177.27 675,913.11 0.27 131.21 1.26 -- -- --
2547 2,989,181.31 675,904.95 131.32 2,989,181.31 675,904.61 0.34 130.20 1.12 1.05 -- --
2549 2,989,189.37 675,883.21 128.41 2,989,189.65 675,883.51 0.41 127.17 1.24 1.25 -- --
2554 2,989,196.64 675,896.47 128.98 2,989,196.56 675,896.20 0.28 127.82 1.16 -- -- --
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2555 2,989,194.59 675,903.93 129.91 2,989,194.60 675,903.87 0.07 128.52 1.39 -- -- --
2556 2,989,191.85 675,912.67 130.76 2,989,192.24 675,912.83 0.42 129.75 1.01 1.00 -- --
2557 2,989,186.85 675,922.89 132.35 2,989,185.55 675,922.89 1.30 131.25 1.10 1.20 -- --
2558 2,989,183.34 675,929.97 133.32 2,989,183.24 675,929.97 0.10 132.14 1.18 -- -- --
2559 2,989,178.20 675,940.97 134.25 2,989,178.03 675,940.78 0.26 133.07 1.18 -- -- --
2560 2,989,173.82 675,946.40 134.93 2,989,173.87 675,946.67 0.28 133.79 1.14 -- -- --
2561 2,989,183.36 675,950.03 134.76 2,989,183.69 675,950.12 0.34 133.67 1.09 1.09 -- --
2562 2,989,187.03 675,944.02 133.89 2,989,187.31 675,943.99 0.28 132.81 1.08 -- -- --
2563 2,989,190.89 675,936.42 133.36 2,989,191.14 675,936.36 0.26 132.16 1.20 -- -- --
2564 2,989,194.90 675,929.59 132.29 2,989,195.08 675,929.64 0.19 131.22 1.07 -- -- --
2565 2,989,199.66 675,920.77 131.10 2,989,199.93 675,920.66 0.29 129.91 1.19 -- -- --
2566 2,989,204.74 675,913.99 130.00 2,989,204.86 675,914.23 0.27 128.84 1.16 -- -- --
2567 2,989,208.23 675,909.08 129.22 2,989,208.47 675,909.00 0.26 128.02 1.20 -- -- --
2568 2,989,213.85 675,900.93 127.50 2,989,214.19 675,900.82 0.36 126.18 1.32 1.27 -- --
2572 2,989,225.74 675,911.88 127.35 2,989,225.62 675,911.85 0.12 126.21 1.14 -- -- --
2573 2,989,220.69 675,917.54 128.88 2,989,220.64 675,917.78 0.25 127.75 1.13 -- -- --
2574 2,989,214.26 675,924.43 130.42 2,989,214.22 675,924.44 0.05 129.30 1.12 -- -- --
2575 2,989,208.62 675,932.58 131.85 2,989,208.37 675,932.62 0.26 130.68 1.17 -- -- --
2576 2,989,200.82 675,943.04 133.55 2,989,200.56 675,943.22 0.32 132.26 1.29 -- -- --
2577 2,989,196.83 675,949.95 134.28 2,989,196.76 675,949.70 0.26 133.05 1.23 -- -- --
2578 2,989,194.55 675,955.41 135.31 2,989,194.80 675,955.02 0.46 133.65 1.66 1.59 -- --
2579 2,989,214.48 675,957.38 137.14 2,989,214.91 675,957.53 0.45 133.51 3.63 3.54 -- --
2580 2,989,218.78 675,949.43 136.00 2,989,219.08 675,949.69 0.40 133.48 2.52 2.46 -- --
2581 2,989,222.52 675,941.36 134.21 2,989,222.79 675,941.12 0.36 131.70 2.51 2.43 -- --
2582 2,989,232.76 675,932.86 131.28 2,989,232.78 675,933.06 0.20 128.72 2.56 -- -- --
2583 2,989,240.02 675,926.52 129.61 2,989,240.33 675,926.44 0.32 128.12 1.49 -- -- --
2584 2,989,242.80 675,921.19 129.62 2,989,242.68 675,921.36 0.21 127.04 2.58 -- -- --
2585 2,989,243.62 675,912.60 127.99 2,989,243.50 675,912.89 0.31 126.89 1.10 -- -- --
2597 2,989,253.62 675,927.41 128.03 2,989,253.71 675,927.54 0.16 126.96 1.07 -- -- --
2598 2,989,243.84 675,937.08 131.94 2,989,243.73 675,937.40 0.34 129.72 2.22 2.24 -- --
2599 2,989,237.23 675,946.01 133.26 2,989,237.25 675,945.92 0.10 131.24 2.02 -- -- --
2600 2,989,233.26 675,952.74 133.61 2,989,233.35 675,953.03 0.30 132.43 1.18 -- -- --
2601 2,989,227.91 675,962.74 134.35 2,989,228.07 675,962.39 0.38 132.80 1.55 1.63 -- --
2602 2,989,224.03 675,968.26 135.32 2,989,223.78 675,968.54 0.38 133.53 1.79 1.94 -- --
2603 2,989,229.23 675,976.59 134.62 2,989,229.39 675,976.67 0.17 133.39 1.23 -- -- --
2604 2,989,234.75 675,970.51 133.75 2,989,234.73 675,970.71 0.20 132.43 1.32 -- -- --
2605 2,989,243.74 675,965.08 132.20 2,989,243.83 675,964.79 0.30 130.76 1.44 -- -- --
2606 2,989,248.64 675,958.64 130.90 2,989,248.86 675,958.86 0.31 129.73 1.17 -- -- --
2607 2,989,253.67 675,952.05 129.68 2,989,253.43 675,951.94 0.27 128.43 1.25 -- -- --
2611 2,989,259.76 675,952.74 128.62 2,989,259.71 675,952.53 0.22 127.13 1.49 -- -- --
2612 2,989,254.12 675,959.28 130.27 2,989,254.21 675,959.19 0.13 128.72 1.55 -- -- --
2613 2,989,249.02 675,964.46 131.43 2,989,248.82 675,964.68 0.30 129.93 1.50 -- -- --
2614 2,989,244.72 675,970.65 132.41 2,989,244.81 675,970.71 0.10 131.07 1.34 -- -- --
2615 2,989,238.07 675,977.59 133.84 2,989,237.81 675,977.64 0.26 132.07 1.77 -- -- --
2616 2,989,235.67 675,981.18 134.94 2,989,235.56 675,980.91 0.29 133.99 0.95 -- -- --
2617 2,989,245.61 675,986.97 133.78 2,989,245.71 675,986.81 0.19 132.34 1.44 -- -- --
2618 2,989,249.20 675,982.78 132.76 2,989,249.53 675,982.74 0.33 131.59 1.17 -- -- --
2619 2,989,255.98 675,975.63 132.13 2,989,255.99 675,975.78 0.15 131.02 1.11 -- -- --
2620 2,989,260.70 675,972.22 131.03 2,989,260.82 675,972.35 0.18 129.95 1.08 -- -- --
2621 2,989,266.81 675,966.40 129.13 2,989,266.81 675,966.43 0.03 128.03 1.10 -- -- --
2626 2,989,277.59 675,971.40 127.58 2,989,277.69 675,971.17 0.25 126.52 1.06 -- -- --
2627 2,989,269.48 675,979.13 130.62 2,989,269.60 675,979.12 0.12 129.00 1.62 -- -- --
2628 2,989,266.13 675,982.96 131.73 2,989,266.29 675,983.02 0.17 130.14 1.59 -- -- --
2629 2,989,258.39 675,989.83 133.34 2,989,258.56 675,989.78 0.18 131.95 1.39 -- -- --
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2630 2,989,252.72 675,995.02 133.44 2,989,252.85 675,994.83 0.23 132.20 1.24 -- -- --
2631 2,989,255.81 676,003.71 134.42 2,989,255.79 676,003.77 0.06 133.36 1.06 -- -- --
2632 2,989,262.50 675,996.84 133.39 2,989,262.69 675,996.72 0.23 132.34 1.05 -- -- --
2633 2,989,267.87 675,993.29 132.64 2,989,267.79 675,993.32 0.08 131.54 1.10 -- -- --
2634 2,989,274.96 675,988.04 130.80 2,989,275.03 675,988.11 0.10 129.65 1.15 -- -- --
2635 2,989,281.77 675,979.16 128.63 2,989,281.57 675,979.18 0.20 127.43 1.20 -- -- --
2641 2,989,287.99 675,993.33 129.16 2,989,288.04 675,993.38 0.07 127.96 1.20 -- -- --
2642 2,989,280.92 675,997.80 130.92 2,989,281.07 675,997.95 0.21 129.46 1.46 -- -- --
2643 2,989,274.12 676,004.00 132.45 2,989,274.16 676,003.92 0.09 131.24 1.21 -- -- --
2644 2,989,265.52 676,009.60 134.28 2,989,265.63 676,009.48 0.16 133.11 1.17 -- -- --
2645 2,989,261.91 676,013.37 135.05 2,989,261.83 676,013.59 0.23 133.99 1.06 -- -- --
2646 2,989,267.98 676,021.87 134.93 2,989,267.70 676,021.83 0.28 133.52 1.41 -- -- --
2647 2,989,277.21 676,015.02 133.56 2,989,277.02 676,014.96 0.20 132.00 1.56 -- -- --
2648 2,989,283.65 676,008.91 131.81 2,989,283.77 676,009.06 0.19 130.67 1.14 -- -- --
2649 2,989,288.74 676,003.74 130.24 2,989,288.50 676,003.54 0.31 128.65 1.59 -- -- --
2650 2,989,293.88 675,998.89 128.55 2,989,293.93 675,998.97 0.09 127.54 1.01 -- -- --
2656 2,989,295.24 676,007.11 129.04 2,989,295.30 676,006.98 0.15 127.74 1.30 -- -- --
2657 2,989,288.03 676,014.89 131.72 2,989,288.09 676,014.88 0.06 130.17 1.55 -- -- --
2658 2,989,278.22 676,021.99 133.79 2,989,278.29 676,022.12 0.15 132.15 1.64 -- -- --
2659 2,989,272.65 676,029.41 134.92 2,989,272.80 676,029.43 0.15 133.73 1.19 -- -- --
2660 2,989,275.00 676,041.20 135.99 2,989,274.94 676,041.16 0.07 134.50 1.49 -- -- --
2661 2,989,281.64 676,033.63 134.14 2,989,281.70 676,033.53 0.12 132.75 1.39 -- -- --
2662 2,989,287.78 676,028.66 133.53 2,989,287.81 676,028.59 0.08 131.94 1.59 -- -- --
2663 2,989,293.94 676,020.24 131.06 2,989,293.76 676,020.11 0.23 129.80 1.26 -- -- --
2664 2,989,303.06 676,010.65 128.23 2,989,303.25 676,010.57 0.20 127.00 1.23 -- -- --
2669 2,989,311.68 676,018.01 127.56 2,989,311.85 676,018.32 0.36 126.52 1.04 1.06 -- --
2670 2,989,306.97 676,023.65 129.14 2,989,307.13 676,023.69 0.16 127.89 1.25 -- -- --
2671 2,989,298.13 676,032.28 131.90 2,989,297.82 676,032.17 0.33 130.51 1.39 -- -- --
2672 2,989,292.75 676,038.23 133.16 2,989,292.81 676,038.00 0.23 132.16 1.00 -- -- --
2673 2,989,284.54 676,045.95 134.55 2,989,284.75 676,045.90 0.22 133.40 1.15 -- -- --
2674 2,989,280.87 676,048.90 135.56 2,989,281.04 676,048.92 0.17 134.41 1.15 -- -- --
2675 2,989,287.32 676,057.70 136.48 2,989,287.22 676,057.73 0.10 135.19 1.29 -- -- --
2676 2,989,292.39 676,052.89 134.57 2,989,292.32 676,053.07 0.19 132.86 1.71 -- -- --
2677 2,989,297.48 676,047.79 133.42 2,989,297.56 676,047.94 0.17 132.39 1.03 -- -- --
2678 2,989,302.67 676,040.89 131.68 2,989,302.70 676,040.78 0.11 130.65 1.03 -- -- --
2679 2,989,308.71 676,033.08 130.15 2,989,308.69 676,032.98 0.10 129.13 1.02 -- -- --
2680 2,989,316.88 676,029.77 128.31 2,989,317.04 676,029.75 0.16 127.30 1.01 -- -- --
2687 2,989,326.37 676,045.10 129.03 2,989,326.19 676,045.25 0.23 127.79 1.24 -- -- --
2688 2,989,319.17 676,050.75 130.41 2,989,319.43 676,050.59 0.31 129.01 1.40 -- -- --
2689 2,989,310.63 676,060.43 132.71 2,989,310.91 676,060.49 0.29 130.95 1.76 -- -- --
2690 2,989,305.34 676,067.74 134.18 2,989,305.31 676,067.66 0.09 132.81 1.37 -- -- --
2691 2,989,302.05 676,070.59 136.43 2,989,302.08 676,070.51 0.08 135.03 1.40 -- -- --
2693 2,989,317.54 676,068.40 133.06 2,989,317.28 676,068.31 0.27 131.75 1.31 -- -- --
2694 2,989,324.62 676,061.39 131.07 2,989,324.76 676,061.44 0.15 129.59 1.48 -- -- --
2695 2,989,331.08 676,053.52 129.13 2,989,331.43 676,053.69 0.39 127.93 1.20 1.19 -- --
2700 2,989,338.54 676,057.56 128.95 2,989,338.37 676,057.54 0.17 127.69 1.26 -- -- --
2701 2,989,331.78 676,064.67 130.43 2,989,331.85 676,064.56 0.13 128.83 1.60 -- -- --
2702 2,989,325.58 676,072.35 132.27 2,989,325.59 676,072.31 0.05 131.15 1.12 -- -- --
2704 2,989,325.84 676,087.72 135.08 2,989,326.06 676,087.84 0.25 134.05 1.03 -- -- --
2705 2,989,329.21 676,083.90 134.15 2,989,329.13 676,084.01 0.14 133.06 1.09 -- -- --
2706 2,989,333.76 676,077.59 132.28 2,989,333.81 676,077.71 0.13 130.93 1.35 -- -- --
2707 2,989,340.39 676,068.21 129.97 2,989,340.54 676,068.24 0.15 128.95 1.02 -- -- --
2711 2,989,356.09 676,061.93 127.72 2,989,356.08 676,061.69 0.24 126.70 1.02 -- -- --
2712 2,989,352.81 676,069.12 129.92 2,989,352.99 676,069.43 0.36 128.47 1.45 1.48 -- --
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Attachment D
Sinking Pond - Area 4 Survey Control Points

Sediment Construction Summary and Final Sediment Remedial Action Report
W.R. Grace Superfund Site

Acton-Concord, Massachusetts
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PRE-CONSTRUCTION POST-EXCAVATION POST-BACKFILL

2713 2,989,348.85 676,075.81 130.97 2,989,349.14 676,075.89 0.30 129.97 1.00 -- -- --
2714 2,989,344.14 676,084.16 132.45 2,989,344.21 676,084.23 0.10 131.43 1.02 -- -- --
2715 2,989,338.39 676,088.46 133.85 2,989,338.11 676,088.52 0.28 132.56 1.29 -- -- --
2716 2,989,345.47 676,097.74 135.33 2,989,345.70 676,097.69 0.23 134.06 1.27 -- -- --
2717 2,989,352.53 676,092.12 134.28 2,989,352.24 676,092.06 0.30 132.31 1.97 -- -- --
2718 2,989,354.69 676,086.74 133.13 2,989,354.56 676,086.49 0.28 131.25 1.88 -- -- --
2719 2,989,358.56 676,079.68 131.19 2,989,358.86 676,079.46 0.37 129.88 1.31 1.28 -- --
2720 2,989,363.84 676,071.73 129.95 2,989,363.65 676,071.86 0.23 128.28 1.67 -- -- --
2721 2,989,367.66 676,062.53 127.64 2,989,367.49 676,062.33 0.26 126.56 1.08 -- -- --
2724 2,989,394.29 676,063.60 127.55 2,989,394.29 676,063.58 0.02 126.39 1.16 -- -- --
2725 2,989,388.43 676,069.11 128.41 2,989,388.40 676,068.93 0.18 127.29 1.12 -- -- --
2726 2,989,382.62 676,075.36 129.63 2,989,382.79 676,075.75 0.42 127.73 1.90 1.96 -- --
2727 2,989,377.05 676,081.67 130.53 2,989,377.04 676,081.43 0.24 129.03 1.50 -- -- --
2728 2,989,369.77 676,087.98 132.28 2,989,370.00 676,087.87 0.26 130.87 1.41 -- -- --
2729 2,989,365.48 676,091.74 133.81 2,989,365.50 676,091.55 0.19 132.12 1.69 -- -- --
2730 2,989,360.02 676,096.46 135.01 2,989,360.05 676,096.54 0.08 133.06 1.95 -- -- --
2731 2,989,370.78 676,100.11 134.90 2,989,370.54 676,100.15 0.25 133.56 1.34 -- -- --
2732 2,989,375.37 676,093.92 133.67 2,989,375.58 676,093.99 0.22 132.11 1.56 -- -- --
2733 2,989,383.68 676,084.16 130.93 2,989,384.01 676,084.30 0.36 129.51 1.42 1.46 -- --
2734 2,989,390.28 676,078.41 130.34 2,989,390.39 676,078.25 0.19 128.46 1.88 -- -- --
2735 2,989,395.89 676,073.18 129.21 2,989,395.94 676,072.91 0.27 127.87 1.34 -- -- --
2736 2,989,402.66 676,065.59 127.92 2,989,402.46 676,065.57 0.20 126.37 1.55 -- -- --
2737 2,989,384.50 676,100.88 134.36 2,989,384.25 676,100.85 0.25 132.71 1.65 -- -- --
2738 2,989,386.55 676,096.26 134.03 2,989,386.34 676,096.22 0.21 131.85 2.18 -- -- --
2739 2,989,391.41 676,093.91 133.17 2,989,391.32 676,093.86 0.10 131.66 1.51 -- -- --
2740 2,989,397.46 676,088.53 132.00 2,989,397.60 676,088.85 0.35 130.88 1.12 1.21 -- --
2741 2,989,398.49 676,098.11 134.37 2,989,398.49 676,097.98 0.13 133.08 1.29 -- -- --
2743 2,989,391.77 676,104.17 136.45 2,989,392.10 676,104.03 0.36 134.48 1.97 1.95 -- --
2744 2,989,405.44 676,099.23 135.43 2,989,405.20 676,099.19 0.25 133.78 1.65 -- -- --
2745 2,989,404.85 676,092.60 133.31 2,989,404.67 676,092.31 0.34 131.69 1.62 1.54 -- --
2746 2,989,403.34 676,083.10 131.14 2,989,403.17 676,083.10 0.17 129.32 1.82 -- -- --
2747 2,989,401.94 676,076.10 129.72 2,989,401.94 676,076.10 0.00 128.60 1.12 -- -- --
2748 2,989,400.98 676,068.09 128.15 2,989,401.03 676,068.04 0.07 127.01 1.14 -- -- --
2749 2,989,400.10 676,061.47 129.15 2,989,399.87 676,061.45 0.23 126.76 2.39 -- -- --
4067 2,989,399.25 676,132.65 144.51 2,989,399.24 676,132.64 0.02 143.48 1.03 -- 144.05 0.57
4068 2,989,390.63 676,132.63 144.50 2,989,390.62 676,132.63 0.01 143.44 1.06 -- 143.95 0.51
4069 2,989,379.92 676,132.08 144.50 2,989,379.92 676,132.09 0.01 142.50 2.00 -- 143.03 0.53
4070 2,989,338.72 676,120.17 144.49 2,989,338.71 676,120.16 0.01 143.37 1.12 -- 143.96 0.59
4071 2,989,328.82 676,114.76 144.50 2,989,328.82 676,114.77 0.01 143.49 1.01 -- 144.02 0.53
4072 2,989,321.96 676,109.86 144.50 2,989,321.95 676,109.85 0.01 143.29 1.21 -- 143.78 0.49
4073 2,989,313.42 676,104.37 144.50 2,989,313.42 676,104.36 0.01 142.93 1.57 -- 143.48 0.55
4074 2,989,305.86 676,097.05 144.50 2,989,305.87 676,097.04 0.02 143.16 1.34 -- 143.64 0.48
4075 2,989,281.09 676,078.29 144.50 2,989,281.10 676,078.29 0.01 143.39 1.11 -- 143.88 0.49
4076 2,989,273.53 676,072.01 144.50 2,989,273.55 676,072.00 0.02 143.46 1.04 -- 144.00 0.54
4077 2,989,266.02 676,066.36 144.51 2,989,266.01 676,066.35 0.02 143.45 1.06 -- 144.04 0.59
4078 2,989,258.06 676,059.37 144.50 2,989,258.08 676,059.37 0.02 143.47 1.03 -- 144.06 0.59
4079 2,989,251.72 676,050.27 144.50 2,989,251.70 676,050.27 0.02 143.32 1.18 -- 143.82 0.50
4080 2,989,243.36 676,028.40 144.50 2,989,243.34 676,028.40 0.02 143.41 1.09 -- 143.97 0.56
4081 2,989,239.89 676,020.39 144.49 2,989,239.90 676,020.40 0.01 143.21 1.28 -- 143.74 0.53
4082 2,989,233.67 676,011.27 144.49 2,989,233.66 676,011.30 0.03 143.39 1.10 -- 143.93 0.54
4083 2,989,227.93 676,004.45 144.50 2,989,227.94 676,004.43 0.02 143.18 1.32 -- 143.70 0.52
4084 2,989,221.06 675,996.85 144.51 2,989,221.06 675,996.83 0.02 143.48 1.03 -- 144.02 0.54
4085 2,989,214.32 675,987.76 144.47 2,989,214.32 675,987.78 0.02 142.74 1.73 -- 143.16 0.42
4086 2,989,205.83 675,990.82 144.49 2,989,205.83 675,990.81 0.01 142.39 2.10 -- 142.97 0.58
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4087 2,989,195.44 675,996.37 144.52 2,989,195.41 675,996.37 0.03 142.87 1.65 -- 143.40 0.53
4088 2,989,186.13 676,000.54 144.51 2,989,186.15 676,000.53 0.02 142.69 1.82 -- 143.28 0.59
4089 2,989,179.44 675,987.71 144.50 2,989,179.44 675,987.69 0.02 142.95 1.55 -- 143.48 0.53
4090 2,989,181.18 675,978.74 144.44 2,989,181.18 675,978.78 0.04 142.31 2.13 -- 142.87 0.56
4091 2,989,171.57 675,972.60 144.50 2,989,171.56 675,972.61 0.01 143.16 1.34 -- 143.70 0.54
4092 2,989,163.39 675,969.48 144.50 2,989,163.38 675,969.46 0.02 143.38 1.12 -- 143.95 0.57
4093 2,989,151.35 675,965.39 144.49 2,989,151.35 675,965.40 0.01 143.42 1.07 -- 143.99 0.57
4094 2,989,124.41 675,967.37 144.46 2,989,124.43 675,967.37 0.02 143.44 1.02 -- 143.97 0.53
4095 2,989,114.89 675,974.03 144.50 2,989,114.92 675,974.03 0.03 143.30 1.20 -- 143.89 0.59
4096 2,989,104.75 675,976.00 144.51 2,989,104.73 675,975.99 0.02 143.31 1.20 -- 143.84 0.53
4097 2,989,096.96 675,972.03 144.51 2,989,096.97 675,972.03 0.01 143.48 1.03 -- 143.92 0.44
4098 2,989,092.36 675,962.18 144.50 2,989,092.37 675,962.19 0.01 142.96 1.54 -- 143.50 0.54
4099 2,989,087.46 675,952.88 144.50 2,989,087.44 675,952.89 0.02 143.38 1.12 -- 143.86 0.48
4100 2,989,081.46 675,944.32 144.52 2,989,081.45 675,944.32 0.01 143.19 1.33 -- 143.75 0.56
4101 2,989,077.34 675,935.30 144.51 2,989,077.37 675,935.30 0.03 143.29 1.22 -- 143.83 0.54
4102 2,989,072.49 675,915.79 144.51 2,989,072.48 675,915.80 0.01 142.90 1.61 -- 143.40 0.50
4103 2,989,068.73 675,895.50 144.53 2,989,068.74 675,895.48 0.02 143.15 1.38 -- 143.71 0.56
4104 2,989,065.96 675,872.57 144.50 2,989,065.94 675,872.57 0.02 143.16 1.34 -- 143.74 0.58
4105 2,989,065.01 675,861.21 144.50 2,989,065.03 675,861.23 0.03 142.90 1.60 -- 143.42 0.52
4106 2,989,064.39 675,850.91 144.51 2,989,064.37 675,850.92 0.02 142.48 2.03 -- 142.91 0.43
4107 2,989,064.24 675,838.71 144.49 2,989,064.22 675,838.72 0.02 142.42 2.07 -- 143.00 0.58
4108 2,989,063.62 675,828.78 144.61 2,989,063.59 675,828.78 0.03 143.56 1.05 -- 144.11 0.55
4168 2,989,401.39 676,059.17 127.83 2,989,401.07 676,059.19 0.32 126.49 1.34 -- -- --
4169 2,989,387.69 676,066.72 128.00 2,989,387.78 676,066.86 0.16 126.97 1.03 -- -- --
4170 2,989,348.16 676,058.76 128.00 2,989,348.11 676,058.61 0.16 126.73 1.27 -- -- --
4171 2,989,341.71 676,053.00 127.99 2,989,341.70 676,052.91 0.09 126.77 1.22 -- -- --
4172 2,989,336.22 676,049.25 128.01 2,989,336.13 676,049.22 0.10 126.93 1.08 -- -- --
4173 2,989,331.24 676,042.99 127.99 2,989,331.19 676,042.88 0.12 126.84 1.15 -- -- --
4174 2,989,318.01 676,029.06 128.00 2,989,318.00 676,028.85 0.21 126.81 1.19 -- -- --
4175 2,989,305.08 676,008.34 127.99 2,989,305.06 676,008.45 0.12 126.73 1.26 -- -- --
4176 2,989,296.26 675,997.98 128.00 2,989,296.03 675,998.05 0.24 126.72 1.28 -- -- --
4177 2,989,292.43 675,990.81 128.00 2,989,292.34 675,990.95 0.17 126.95 1.05 -- -- --
4178 2,989,284.12 675,977.87 127.99 2,989,284.16 675,977.80 0.08 126.95 1.04 -- -- --
4179 2,989,270.87 675,962.88 128.00 2,989,270.86 675,962.48 0.40 126.83 1.17 1.12 -- --
4180 2,989,261.24 675,951.62 128.00 2,989,261.07 675,951.62 0.17 126.80 1.20 -- -- --
4181 2,989,194.62 675,884.52 128.01 2,989,194.63 675,884.70 0.19 126.90 1.11 -- -- --
4182 2,989,187.31 675,877.84 128.00 2,989,187.83 675,877.61 0.57 126.77 1.23 1.17 -- --
4183 2,989,167.82 675,865.18 128.02 2,989,168.18 675,865.06 0.38 126.37 1.65 1.59 -- --
4184 2,989,154.31 675,851.42 128.01 2,989,154.11 675,851.21 0.29 126.96 1.05 -- -- --
4185 2,989,139.78 675,835.29 127.98 2,989,140.38 675,835.31 0.60 126.96 1.02 0.89 -- --
4186 2,989,108.12 675,799.20 128.00 2,989,108.43 675,798.94 0.40 126.97 1.03 0.92 -- --
4187 2,989,102.19 675,789.41 128.00 2,989,102.77 675,788.75 0.88 126.91 1.09 0.82 -- --
4188 2,989,098.93 675,784.41 128.00 2,989,099.42 675,784.31 0.50 126.92 1.08 0.94 -- --

Note:

2. Consistent with the 100% design, topsoil was placed in excavated areas between the water line and the historical high water elevation (144.5 ft). Survey control points located below the water line were not backfilled and no post-backfill elevation or thickness is provided.

1.  Values shaded in green represent locations below the water line where the horizontal distance between the pre-construction and post-construction survey points exceeded 0.33 feet (discussed in RFI 006, Attachment L).  For these points, the change from pre-construction elevation was derived from a 
CADD surface elevation and reported in the final column of the post-excavation data.
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49 2,989,579.38 675,786.20 139.30 2,989,579.39 675,786.14 0.06 135.59 3.71 -- -- --
368 2,989,625.31 675,833.55 139.36 2,989,625.16 675,833.52 0.15 135.52 3.84 -- 137.07 1.55
429 2,989,575.92 675,736.70 144.32 2,989,575.90 675,736.70 0.02 141.48 2.84 -- 142.01 0.53
430 2,989,568.56 675,744.37 141.12 2,989,568.55 675,744.37 0.01 139.65 1.47 -- 140.19 0.54
431 2,989,561.73 675,751.88 139.06 2,989,561.72 675,751.86 0.02 137.10 1.96 -- 137.62 0.52
432 2,989,553.42 675,760.21 137.72 2,989,553.41 675,760.20 0.02 136.25 1.47 -- -- --
433 2,989,553.21 675,775.21 137.47 2,989,553.21 675,775.19 0.02 136.03 1.44 -- -- --
434 2,989,555.38 675,773.20 138.28 2,989,555.40 675,773.21 0.02 136.89 1.39 -- -- --
435 2,989,562.35 675,765.72 139.26 2,989,562.37 675,765.71 0.02 138.22 1.04 -- -- --
436 2,989,568.62 675,759.18 139.61 2,989,568.63 675,759.17 0.01 138.46 1.15 -- -- --

PRE-CONSTRUCTION POST-EXCAVATION POST-BACKFILL

437 2,989,575.65 675,751.50 140.06 2,989,575.67 675,751.51 0.02 137.97 2.09 -- 138.54 0.57
438 2,989,582.97 675,743.83 142.59 2,989,582.99 675,743.84 0.02 139.30 3.29 -- 139.87 0.57
439 2,989,589.26 675,736.84 143.83 2,989,589.27 675,736.84 0.01 141.00 2.83 -- -- --
447 2,989,599.87 675,738.40 140.96 2,989,599.87 675,738.41 0.01 138.87 2.09 -- -- --
448 2,989,595.17 675,746.30 140.36 2,989,595.16 675,746.28 0.02 137.58 2.78 -- -- --
449 2,989,586.65 675,750.40 140.27 2,989,586.63 675,750.41 0.02 137.73 2.54 -- -- --
450 2,989,558.60 675,786.94 137.43 2,989,558.73 675,786.77 0.22 133.96 3.47 -- -- --
451 2,989,561.07 675,784.75 137.86 2,989,561.07 675,784.76 0.01 136.16 1.70 -- -- --
452 2,989,564.65 675,782.22 138.83 2,989,564.65 675,782.21 0.01 137.48 1.35 -- -- --
453 2,989,568.92 675,770.28 139.50 2,989,568.92 675,770.28 0.00 138.26 1.24 -- -- --
454 2,989,574.45 675,761.84 139.81 2,989,574.46 675,761.82 0.02 138.11 1.70 -- -- --
455 2,989,579.50 675,758.28 139.96 2,989,579.49 675,758.30 0.02 137.45 2.51 -- -- --
456 2,989,590.97 675,757.01 139.44 2,989,590.99 675,757.01 0.02 136.77 2.67 -- -- --
457 2,989,596.85 675,749.22 139.95 2,989,596.84 675,749.22 0.01 137.10 2.85 -- -- --
458 2,989,602.40 675,750.73 139.52 2,989,602.40 675,750.71 0.02 137.40 2.12 -- -- --
459 2,989,606.34 675,744.97 139.98 2,989,606.34 675,744.98 0.01 137.92 2.06 -- -- --
464 2,989,608.48 675,746.37 139.07 2,989,608.47 675,746.40 0.03 137.06 2.01 -- -- --, , , , , ,
465 2,989,603.26 675,752.48 138.71 2,989,603.27 675,752.49 0.02 136.70 2.01 -- -- --
466 2,989,601.82 675,752.85 137.85 2,989,601.83 675,752.84 0.01 135.73 2.12 -- -- --
467 2,989,597.94 675,751.59 138.01 2,989,597.94 675,751.60 0.01 135.97 2.04 -- -- --
468 2,989,592.20 675,758.47 138.21 2,989,592.21 675,758.49 0.02 136.18 2.03 -- -- --
469 2,989,581.40 675,762.05 137.64 2,989,581.39 675,762.05 0.01 136.63 1.01 -- -- --
470 2,989,577.61 675,766.07 137.93 2,989,577.61 675,766.06 0.01 136.89 1.04 -- -- --
471 2,989,573.51 675,772.81 137.62 2,989,573.52 675,772.83 0.02 136.60 1.02 -- -- --
472 2,989,569.87 675,785.92 137.58 2,989,569.88 675,785.91 0.01 136.57 1.01 -- -- --
473 2,989,565.64 675,792.11 137.60 2,989,565.43 675,792.07 0.21 134.19 3.41 -- -- --
474 2,989,562.79 675,792.04 137.46 2,989,562.96 675,791.94 0.19 134.30 3.16 -- -- --
475 2,989,571.82 675,803.33 137.55 2,989,572.31 675,803.15 0.52 133.51 4.04 4.19 -- --
476 2,989,573.49 675,793.63 137.69 2,989,573.30 675,793.91 0.34 135.22 2.47 2.46 -- --
477 2,989,577.05 675,784.17 137.71 2,989,577.05 675,784.26 0.09 135.45 2.26 -- -- --
478 2,989,582.67 675,780.11 137.71 2,989,582.63 675,780.12 0.04 135.63 2.08 -- -- --
479 2,989,580.89 675,771.30 137.50 2,989,580.89 675,771.32 0.02 136.48 1.02 -- -- --
480 2,989,585.25 675,764.50 137.60 2,989,585.27 675,764.50 0.02 136.52 1.08 -- -- --
481 2,989,594.64 675,760.94 138.11 2,989,594.64 675,760.94 0.00 136.07 2.04 -- -- --481 2,989,594.64 675,760.94 138.11 2,989,594.64 675,760.94 0.00 136.07 2.04
482 2,989,603.26 675,755.62 137.11 2,989,603.26 675,755.62 0.00 134.99 2.12 -- -- --
483 2,989,604.13 675,755.13 139.03 2,989,604.13 675,755.15 0.02 137.02 2.01 -- -- --
484 2,989,609.85 675,748.05 139.15 2,989,609.85 675,748.07 0.02 137.06 2.09 -- -- --
490 2,989,604.33 675,756.61 139.92 2,989,604.34 675,756.63 0.02 137.73 2.19 -- -- --
491 2,989,595.82 675,763.89 139.60 2,989,595.83 675,763.89 0.01 137.27 2.33 -- -- --
492 2,989,587.24 675,768.82 139.24 2,989,587.23 675,768.84 0.03 136.24 3.00 -- -- --
493 2,989,592.18 675,774.45 139.59 2,989,592.09 675,774.43 0.09 136.30 3.29 -- -- --
494 2,989,584.33 675,783.94 139.49 2,989,584.45 675,784.01 0.14 136.19 3.30 -- -- --
496 2,989,576.95 675,794.71 138.91 2,989,577.22 675,794.58 0.30 135.76 3.15 -- -- --
497 2,989,574.37 675,802.13 138.38 2,989,574.36 675,802.14 0.02 134.21 4.17 -- -- --
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498 2,989,606.70 675,778.56 140.32 2,989,606.71 675,778.61 0.05 137.11 3.21 -- 138.80 1.69
499 2,989,605.67 675,769.51 140.49 2,989,605.88 675,769.61 0.23 137.30 3.19 -- -- --
500 2,989,609.24 675,759.20 140.69 2,989,609.24 675,759.19 0.01 138.60 2.09 -- -- --
511 2,989,619.01 675,777.89 143.78 2,989,618.99 675,777.90 0.03 142.54 1.24 -- 143.08 0.54
512 2,989,612.61 675,785.27 140.39 2,989,612.68 675,785.16 0.13 138.16 2.23 -- 139.77 1.61
513 2,989,605.28 675,792.91 139.35 2,989,605.32 675,792.87 0.06 136.02 3.33 -- -- --
514 2,989,598.14 675,800.36 138.92 2,989,598.19 675,800.35 0.05 136.07 2.85 -- -- --
515 2,989,591.84 675,807.93 138.51 2,989,591.87 675,807.89 0.05 135.34 3.17 -- -- --
516 2,989,585.23 675,814.49 137.47 2,989,585.48 675,814.35 0.29 136.00 1.47 -- -- --
517 2,989,576.32 675,808.74 137.65 2,989,576.49 675,808.42 0.36 135.96 1.69 1.73 -- --
518 2,989,584.08 675,800.75 138.78 2,989,584.10 675,800.76 0.02 135.68 3.10 -- -- --
519 2,989,598.03 675,786.58 139.55 2,989,598.06 675,786.61 0.04 135.67 3.88 -- -- --
533 2,989,621.29 675,790.48 142.16 2,989,621.22 675,790.35 0.15 138.93 3.23 -- 141.32 2.39
534 2,989,618.28 675,794.08 140.02 2,989,618.37 675,794.14 0.11 137.34 2.68 -- 139.43 2.09
535 2,989,613.00 675,800.06 139.10 2,989,613.07 675,800.01 0.09 136.60 2.50 -- -- --
536 2,989,605.60 675,807.15 138.55 2,989,605.58 675,807.25 0.10 136.00 2.55 -- -- --
537 2,989,598.46 675,814.80 138.42 2,989,598.29 675,814.85 0.18 134.26 4.16 -- -- --
538 2,989,596.83 675,816.76 137.49 2,989,596.93 675,816.40 0.37 133.46 4.03 4.15 -- --
547 2,989,641.55 675,813.00 143.82 2,989,641.54 675,813.00 0.01 142.81 1.01 -- 143.32 0.51
548 2,989,634.46 675,820.76 139.56 2,989,634.46 675,820.77 0.01 138.48 1.08 -- 138.95 0.47
549 2,989,628.59 675,826.71 137.62 2,989,628.62 675,826.72 0.03 136.40 1.22 -- 136.96 0.56
550 2,989,619.40 675,850.62 137.39 2,989,619.37 675,850.62 0.03 134.60 2.79 -- -- --
551 2,989,627.13 675,841.67 138.85 2,989,627.12 675,841.68 0.01 137.12 1.73 -- 137.62 0.50
552 2,989,634.83 675,834.86 140.50 2,989,634.83 675,834.85 0.01 138.96 1.54 -- 139.49 0.53
553 2,989,636.97 675,830.85 139.98 2,989,636.94 675,830.85 0.03 138.96 1.02 -- 139.56 0.60
559 2,989,623.47 675,840.97 137.56 2,989,623.49 675,840.95 0.03 135.29 2.27 -- 136.98 1.69
560 2,989,615.39 675,856.79 137.53 2,989,615.52 675,857.03 0.27 133.44 4.09 -- -- --, , , , , ,
561 2,989,615.12 675,860.62 137.51 2,989,615.21 675,860.69 0.11 133.65 3.86 -- -- --
562 2,989,618.98 675,867.47 137.56 2,989,619.10 675,867.35 0.17 134.60 2.96 -- 136.68 2.08
563 2,989,618.60 675,877.61 137.42 2,989,618.56 675,877.37 0.24 134.28 3.14 -- 136.81 2.53
564 2,989,617.79 675,887.85 137.53 2,989,617.72 675,887.72 0.14 133.79 3.74 -- -- --
565 2,989,619.33 675,898.24 137.59 2,989,619.35 675,898.20 0.05 133.62 3.97 -- -- --
566 2,989,621.83 675,909.98 137.55 2,989,621.69 675,910.39 0.43 134.34 3.21 3.09 -- --
567 2,989,624.86 675,920.82 137.53 2,989,624.68 675,920.98 0.24 134.96 2.57 -- -- --
568 2,989,627.75 675,931.11 137.52 2,989,627.77 675,931.11 0.02 136.00 1.52 -- 136.52 0.52
569 2,989,632.60 675,930.84 138.79 2,989,632.61 675,930.83 0.02 137.39 1.40 -- 137.85 0.46
570 2,989,635.48 675,920.17 139.95 2,989,635.50 675,920.17 0.02 138.03 1.92 -- 138.62 0.59
571 2,989,632.63 675,907.91 140.01 2,989,632.64 675,907.92 0.01 138.22 1.79 -- 138.73 0.51
572 2,989,630.38 675,897.70 139.89 2,989,630.40 675,897.69 0.02 138.39 1.50 -- 138.90 0.51
573 2,989,628.93 675,888.72 139.80 2,989,628.93 675,888.73 0.01 138.80 1.00 -- 139.33 0.53
574 2,989,628.22 675,875.65 139.04 2,989,628.24 675,875.64 0.02 137.97 1.07 -- 138.49 0.52
575 2,989,629.15 675,864.08 139.28 2,989,629.14 675,864.06 0.02 138.19 1.09 -- 138.78 0.59
576 2,989,627.30 675,852.40 139.55 2,989,627.32 675,852.40 0.02 138.54 1.01 -- 139.00 0.46
577 2,989,637.36 675,839.79 141.17 2,989,637.37 675,839.80 0.02 139.76 1.41 -- 140.29 0.53577 2,989,637.36 675,839.79 141.17 2,989,637.37 675,839.80 0.02 139.76 1.41 140.29 0.53
578 2,989,633.45 675,848.70 141.06 2,989,633.46 675,848.71 0.01 140.00 1.06 -- 140.54 0.54
591 2,989,644.60 675,929.74 142.01 2,989,644.58 675,929.72 0.03 140.51 1.50 -- 141.04 0.53
593 2,989,641.00 675,922.32 141.16 2,989,641.01 675,922.34 0.02 140.10 1.06 -- 140.65 0.55
594 2,989,635.66 675,912.34 140.54 2,989,635.67 675,912.34 0.01 138.98 1.56 -- 139.54 0.56
595 2,989,632.54 675,897.82 140.61 2,989,632.56 675,897.83 0.02 139.09 1.52 -- 139.62 0.53
907 2,989,637.54 675,929.55 140.05 2,989,637.53 675,929.57 0.02 138.61 1.44 -- 139.11 0.50
908 2,989,647.47 675,933.83 143.34 2,989,647.47 675,933.84 0.01 141.80 1.54 -- 142.31 0.51
909 2,989,653.75 675,938.57 144.57 2,989,653.76 675,938.58 0.01 143.54 1.03 -- 144.12 0.58
917 2,989,632.00 675,961.57 142.97 2,989,632.01 675,961.58 0.02 141.94 1.03 -- 142.50 0.56
918 2,989,626.70 675,957.78 141.01 2,989,626.73 675,957.77 0.03 139.48 1.53 -- 139.98 0.50
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919 2,989,621.34 675,953.17 137.80 2,989,621.35 675,953.16 0.01 136.02 1.78 -- 136.58 0.56
920 2,989,625.64 675,946.38 137.66 2,989,625.64 675,946.38 0.00 136.59 1.07 -- 137.11 0.52
921 2,989,630.04 675,950.80 140.64 2,989,630.05 675,950.81 0.01 139.31 1.33 -- 139.86 0.55
922 2,989,613.78 675,964.84 137.76 2,989,613.79 675,964.84 0.01 136.73 1.03 -- 137.24 0.51
923 2,989,619.01 675,969.93 141.37 2,989,619.01 675,969.92 0.01 140.11 1.26 -- 140.67 0.56
924 2,989,624.50 675,976.44 144.43 2,989,624.49 675,976.42 0.02 142.37 2.06 -- 142.94 0.57
931 2,989,612.69 675,979.37 142.04 2,989,612.69 675,979.36 0.01 140.35 1.69 -- 140.90 0.55
932 2,989,606.95 675,972.30 137.47 2,989,606.95 675,972.29 0.01 136.44 1.03 -- 136.87 0.43
933 2,989,600.34 675,980.27 137.64 2,989,600.33 675,980.27 0.01 136.21 1.43 -- 136.66 0.45
934 2,989,605.54 675,985.75 141.44 2,989,605.54 675,985.76 0.01 139.58 1.86 -- 140.11 0.53
940 2,989,603.75 676,000.09 143.84 2,989,603.74 676,000.09 0.01 142.67 1.17 -- 143.21 0.54
941 2,989,596.95 675,992.08 140.20 2,989,596.94 675,992.07 0.01 138.46 1.74 -- 138.97 0.51
942 2,989,593.12 675,987.56 137.65 2,989,593.11 675,987.56 0.01 135.65 2.00 -- 136.18 0.53
943 2,989,586.86 675,995.12 137.55 2,989,586.86 675,995.11 0.01 136.02 1.53 -- 136.54 0.52
944 2,989,590.35 675,998.89 139.60 2,989,590.34 675,998.91 0.02 138.41 1.19 -- 138.92 0.51
945 2,989,595.87 676,006.32 142.84 2,989,595.86 676,006.30 0.02 141.80 1.04 -- 142.38 0.58
951 2,989,589.18 676,013.36 143.01 2,989,589.18 676,013.35 0.01 142.00 1.01 -- 142.60 0.60
952 2,989,582.29 676,005.41 138.50 2,989,582.28 676,005.42 0.01 137.46 1.04 -- 137.97 0.51
953 2,989,573.50 676,025.61 142.39 2,989,573.52 676,025.61 0.02 140.33 2.06 -- 140.92 0.59
954 2,989,567.25 676,017.63 137.73 2,989,567.24 676,017.63 0.01 136.10 1.63 -- 136.64 0.54
955 2,989,560.09 676,025.72 137.57 2,989,560.08 676,025.73 0.02 136.17 1.40 -- 136.70 0.53
956 2,989,566.27 676,032.46 141.96 2,989,566.27 676,032.46 0.00 140.73 1.23 -- 141.26 0.53
963 2,989,558.56 676,039.00 141.31 2,989,558.56 676,038.99 0.01 140.23 1.08 -- 140.75 0.52
964 2,989,554.62 676,034.20 139.26 2,989,554.63 676,034.21 0.01 137.45 1.81 -- 137.98 0.53
966 2,989,545.80 676,039.37 137.41 2,989,545.80 676,039.36 0.01 136.40 1.01 -- 136.90 0.50
967 2,989,550.59 676,045.57 141.05 2,989,550.60 676,045.58 0.02 139.93 1.12 -- 140.46 0.53
968 2,989,557.27 676,052.85 143.94 2,989,557.28 676,052.86 0.01 142.77 1.17 -- 143.36 0.59, , , , , ,
973 2,989,549.68 676,059.68 144.09 2,989,549.70 676,059.68 0.02 142.96 1.13 -- 143.54 0.58
974 2,989,543.37 676,051.69 140.79 2,989,543.36 676,051.69 0.01 139.77 1.02 -- 140.31 0.54
975 2,989,538.04 676,045.62 137.43 2,989,538.04 676,045.63 0.01 136.38 1.05 -- 136.93 0.55
976 2,989,529.95 676,051.91 137.61 2,989,529.95 676,051.88 0.03 136.52 1.09 -- 136.99 0.47
977 2,989,535.16 676,058.37 140.49 2,989,535.14 676,058.37 0.02 139.46 1.03 -- 140.04 0.58
978 2,989,541.72 676,065.98 143.26 2,989,541.71 676,066.00 0.02 142.24 1.02 -- 142.83 0.59
981 2,989,580.79 676,003.48 137.47 2,989,580.77 676,003.49 0.02 136.11 1.36 -- 136.67 0.56
982 2,989,573.76 676,010.18 137.65 2,989,573.74 676,010.17 0.02 136.23 1.42 -- 136.81 0.58
983 2,989,575.46 676,011.88 138.86 2,989,575.45 676,011.88 0.01 137.27 1.59 -- 137.81 0.54
984 2,989,581.20 676,019.30 142.50 2,989,581.20 676,019.31 0.01 141.32 1.18 -- 141.83 0.51
991 2,989,524.61 676,044.37 135.20 2,989,524.64 676,044.75 0.38 134.10 1.10 1.21 -- --
992 2,989,521.50 676,039.10 133.68 2,989,521.83 676,039.20 0.35 132.64 1.04 1.09 -- --
994 2,989,516.85 676,032.43 131.99 2,989,516.76 676,032.30 0.16 130.69 1.30 -- -- --
995 2,989,515.23 676,029.09 131.16 2,989,515.10 676,029.25 0.20 130.06 1.10 -- -- --
1002 2,989,516.43 676,020.65 129.61 2,989,516.70 676,020.53 0.29 128.38 1.23 -- -- --
1003 2,989,520.80 676,025.15 130.82 2,989,520.95 676,025.03 0.20 129.72 1.10 -- -- --
1004 2,989,525.13 676,029.78 132.03 2,989,525.27 676,029.95 0.23 130.79 1.24 -- -- --1004 2,989,525.13 676,029.78 132.03 2,989,525.27 676,029.95 0.23 130.79 1.24
1005 2,989,528.99 676,033.44 133.39 2,989,528.98 676,033.59 0.15 132.12 1.27 -- -- --
1006 2,989,531.60 676,037.32 134.21 2,989,531.77 676,037.52 0.27 133.04 1.17 -- -- --
1007 2,989,541.08 676,033.00 135.18 2,989,541.07 676,032.69 0.31 134.10 1.08 -- -- --
1008 2,989,537.75 676,029.10 133.91 2,989,537.83 676,029.30 0.21 132.61 1.30 -- -- --
1009 2,989,535.10 676,023.65 132.85 2,989,535.05 676,023.73 0.10 131.68 1.17 -- -- --
1010 2,989,533.64 676,016.07 131.04 2,989,533.81 676,016.37 0.35 129.81 1.23 1.32 -- --
1011 2,989,528.47 676,012.36 130.13 2,989,528.21 676,012.42 0.27 129.00 1.13 -- -- --
1012 2,989,528.11 676,010.02 129.39 2,989,528.25 676,010.18 0.21 128.26 1.13 -- -- --
1013 2,989,523.93 676,005.75 128.20 2,989,524.12 676,005.80 0.20 127.09 1.11 -- -- --
1018 2,989,529.49 676,002.33 128.24 2,989,529.68 676,002.34 0.19 127.20 1.04 -- -- --
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1019 2,989,533.95 676,008.79 129.98 2,989,533.74 676,008.55 0.32 128.94 1.04 -- -- --
1020 2,989,537.51 676,013.15 131.25 2,989,537.67 676,012.95 0.26 130.16 1.09 -- -- --
1021 2,989,540.69 676,018.95 132.78 2,989,540.69 676,019.26 0.31 131.58 1.20 -- -- --
1022 2,989,545.20 676,024.73 134.76 2,989,545.18 676,024.63 0.11 133.43 1.33 -- -- --
1023 2,989,553.02 676,017.95 134.64 2,989,553.09 676,017.73 0.23 131.95 2.69 -- -- --
1024 2,989,548.29 676,014.42 133.11 2,989,548.29 676,014.21 0.21 130.74 2.37 -- -- --
1025 2,989,546.16 676,011.23 132.15 2,989,546.11 676,011.32 0.11 130.05 2.10 -- -- --
1026 2,989,543.66 676,006.36 130.99 2,989,543.90 676,006.01 0.42 128.14 2.85 2.84 -- --
1027 2,989,538.83 676,000.54 129.39 2,989,538.56 676,000.71 0.32 126.91 2.48 -- -- --
1033 2,989,543.32 675,990.01 128.66 2,989,543.80 675,990.03 0.48 126.35 2.31 2.37 -- --
1034 2,989,548.41 675,995.13 130.04 2,989,548.10 675,995.16 0.31 127.21 2.83 -- -- --
1035 2,989,552.10 675,999.62 131.30 2,989,551.88 675,999.88 0.34 128.35 2.95 2.96 -- --
1036 2,989,556.66 676,004.45 132.98 2,989,556.97 676,004.37 0.32 129.88 3.10 -- -- --
1037 2,989,560.02 676,008.90 134.32 2,989,560.02 676,008.91 0.01 131.59 2.73 -- -- --
1038 2,989,569.33 676,005.77 135.59 2,989,569.68 676,005.60 0.39 134.23 1.36 1.40 -- --
1039 2,989,566.01 676,001.97 134.27 2,989,565.99 676,002.29 0.32 131.95 2.32 2.35 -- --
1040 2,989,563.92 675,998.25 133.12 2,989,563.50 675,998.35 0.43 130.60 2.52 2.46 -- --
1041 2,989,559.42 675,994.06 131.56 2,989,559.55 675,994.02 0.13 128.76 2.80 -- -- --
1042 2,989,558.73 675,990.06 130.90 2,989,558.35 675,990.24 0.42 128.52 2.38 2.34 -- --
1043 2,989,555.90 675,985.44 129.51 2,989,555.82 675,985.40 0.09 126.65 2.86 -- -- --
1044 2,989,549.77 675,980.80 128.18 2,989,549.94 675,980.50 0.35 126.11 2.07 2.05 -- --
1050 2,989,557.06 675,972.87 128.00 2,989,557.07 675,972.84 0.03 125.36 2.64 -- -- --
1051 2,989,561.88 675,981.85 129.99 2,989,561.33 675,981.95 0.56 127.67 2.32 2.25 -- --
1052 2,989,567.29 675,987.29 131.52 2,989,567.21 675,986.80 0.50 128.57 2.95 2.87 -- --
1053 2,989,571.14 675,993.15 133.42 2,989,571.28 675,992.69 0.48 131.21 2.21 2.16 -- --
1054 2,989,574.86 675,997.12 134.81 2,989,575.40 675,997.53 0.68 132.00 2.81 3.05 -- --
1055 2,989,581.40 675,989.09 134.98 2,989,581.38 675,989.33 0.24 132.54 2.44 -- -- --, , , , , ,
1056 2,989,578.33 675,984.76 133.52 2,989,578.08 675,984.74 0.25 130.93 2.59 -- -- --
1057 2,989,575.08 675,980.61 132.22 2,989,575.01 675,980.70 0.12 129.95 2.27 -- -- --
1058 2,989,571.87 675,977.12 130.74 2,989,571.86 675,977.44 0.32 128.32 2.42 -- -- --
1059 2,989,569.28 675,973.10 129.48 2,989,569.39 675,972.75 0.37 127.32 2.16 2.14 -- --
1060 2,989,566.30 675,969.16 128.68 2,989,566.21 675,968.93 0.24 126.02 2.66 -- -- --
1069 2,989,571.02 675,962.05 128.50 2,989,570.89 675,961.98 0.15 126.37 2.13 -- -- --
1070 2,989,575.37 675,967.22 129.55 2,989,575.10 675,967.37 0.31 126.84 2.71 -- -- --
1071 2,989,579.04 675,971.69 131.03 2,989,578.81 675,971.81 0.26 128.02 3.01 -- -- --
1072 2,989,582.72 675,976.02 132.60 2,989,582.37 675,975.91 0.36 129.95 2.65 2.57 -- --
1073 2,989,585.54 675,980.80 134.63 2,989,585.54 675,980.70 0.10 131.64 2.99 -- -- --
1075 2,989,593.53 675,974.05 134.36 2,989,593.55 675,974.53 0.48 131.68 2.68 2.95 -- --
1076 2,989,588.56 675,970.31 133.00 2,989,588.50 675,970.42 0.12 130.70 2.30 -- -- --
1077 2,989,585.80 675,965.22 131.24 2,989,585.49 675,965.32 0.32 128.58 2.66 -- -- --
1078 2,989,580.47 675,959.37 129.32 2,989,580.35 675,958.98 0.40 127.04 2.28 2.22 -- --
1079 2,989,575.18 675,953.13 127.83 2,989,575.02 675,953.29 0.23 124.83 3.00 -- -- --
1086 2,989,584.75 675,944.86 128.87 2,989,584.57 675,944.62 0.30 126.19 2.68 -- -- --
1087 2 989 588 53 675 948 60 129 77 2 989 588 72 675 948 44 0 25 127 16 2 611087 2,989,588.53 675,948.60 129.77 2,989,588.72 675,948.44 0.25 127.16 2.61 -- -- --
1088 2,989,591.54 675,955.52 131.04 2,989,591.53 675,955.84 0.32 128.20 2.84 -- -- --
1089 2,989,596.66 675,958.57 132.52 2,989,597.07 675,958.69 0.42 130.19 2.33 2.43 -- --
1090 2,989,599.39 675,962.02 133.48 2,989,599.47 675,961.96 0.10 130.73 2.75 -- -- --
1091 2,989,602.55 675,965.70 134.86 2,989,602.74 675,965.30 0.44 132.59 2.27 2.24 -- --
1092 2,989,608.94 675,959.14 135.28 2,989,608.83 675,959.43 0.31 132.96 2.32 -- -- --
1093 2,989,606.67 675,955.00 134.24 2,989,606.68 675,954.87 0.13 131.65 2.59 -- -- --
1094 2,989,602.56 675,950.06 132.65 2,989,602.16 675,950.10 0.40 130.08 2.57 2.50 -- --
1095 2,989,597.75 675,947.79 131.48 2,989,597.69 675,947.95 0.17 128.73 2.75 -- -- --
1096 2,989,588.45 675,940.36 129.27 2,989,587.91 675,940.68 0.63 126.65 2.62 2.53 -- --
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1101 2,989,592.59 675,923.05 127.95 2,989,592.74 675,922.83 0.27 125.58 2.37 -- -- --
1102 2,989,595.10 675,926.37 128.64 2,989,595.44 675,926.64 0.44 126.39 2.25 2.34 -- --
1103 2,989,600.02 675,929.84 129.89 2,989,599.55 675,929.65 0.51 127.31 2.58 2.48 -- --
1104 2,989,605.34 675,936.34 131.75 2,989,605.66 675,936.39 0.33 129.42 2.33 -- -- --
1105 2,989,610.10 675,941.96 132.88 2,989,609.72 675,942.17 0.43 130.51 2.37 2.34 -- --
1106 2,989,615.86 675,947.70 134.41 2,989,616.02 675,947.33 0.40 131.68 2.73 2.75 -- --
1107 2,989,619.01 675,949.04 135.64 2,989,618.86 675,949.08 0.15 134.45 1.19 -- -- --
1109 2,989,620.26 675,934.69 134.42 2,989,620.07 675,934.60 0.21 131.80 2.62 -- -- --
1110 2,989,617.12 675,932.66 133.79 2,989,617.34 675,932.95 0.36 131.15 2.64 2.69 -- --
1111 2,989,611.93 675,932.24 132.68 2,989,611.61 675,932.35 0.34 129.73 2.95 2.90 -- --
1112 2,989,608.64 675,927.00 131.47 2,989,608.84 675,927.13 0.24 129.19 2.28 -- -- --
1113 2,989,604.47 675,921.68 130.30 2,989,604.15 675,921.57 0.34 127.30 3.00 2.93 -- --
1114 2,989,597.14 675,917.94 128.58 2,989,597.08 675,917.80 0.15 125.96 2.62 -- -- --
1121 2,989,609.10 675,916.41 130.63 2,989,608.92 675,916.05 0.40 127.89 2.74 2.80 -- --
1122 2,989,613.69 675,918.19 133.55 2,989,613.94 675,918.14 0.25 130.48 3.07 -- -- --
1123 2,989,618.53 675,921.32 134.38 2,989,618.50 675,921.24 0.09 131.99 2.39 -- -- --
1124 2,989,615.57 675,916.49 133.84 2,989,615.81 675,916.61 0.27 131.48 2.36 -- -- --
1126 2,989,612.34 675,907.00 134.04 2,989,612.65 675,906.98 0.31 131.58 2.46 -- -- --
1127 2,989,610.14 675,901.01 133.58 2,989,610.03 675,901.00 0.11 130.79 2.79 -- -- --
1128 2,989,607.62 675,894.41 132.89 2,989,607.55 675,893.97 0.45 130.04 2.85 2.87 -- --
1129 2,989,605.88 675,889.12 132.60 2,989,606.11 675,889.19 0.24 130.10 2.50 -- -- --
1130 2,989,603.07 675,882.87 131.86 2,989,603.01 675,882.71 0.17 129.24 2.62 -- -- --
1131 2,989,603.86 675,874.40 134.41 2,989,604.16 675,874.19 0.36 131.76 2.65 2.74 -- --
1132 2,989,603.84 675,866.70 134.59 2,989,603.78 675,866.57 0.14 131.29 3.30 -- -- --
1133 2,989,603.39 675,859.65 132.41 2,989,603.54 675,859.49 0.22 129.99 2.42 -- -- --
1134 2,989,603.78 675,852.23 131.57 2,989,603.60 675,852.33 0.21 129.16 2.41 -- -- --
1135 2,989,603.36 675,842.11 130.63 2,989,603.09 675,842.17 0.28 128.11 2.52 -- -- --, , , , , ,
1136 2,989,594.04 675,851.86 127.68 2,989,594.26 675,851.77 0.24 125.12 2.56 -- -- --
1137 2,989,591.85 675,855.03 128.03 2,989,592.37 675,854.80 0.57 125.28 2.75 2.82 -- --
1138 2,989,590.95 675,860.43 128.64 2,989,590.70 675,860.32 0.27 125.60 3.04 -- -- --
1139 2,989,592.41 675,868.32 131.63 2,989,592.15 675,868.56 0.36 127.22 4.41 4.22 -- --
1140 2,989,593.30 675,874.68 130.23 2,989,593.27 675,874.64 0.05 127.11 3.12 -- -- --
1141 2,989,595.03 675,881.55 129.05 2,989,594.88 675,881.27 0.32 126.39 2.66 -- -- --
1142 2,989,595.24 675,888.66 127.75 2,989,595.14 675,888.60 0.11 125.18 2.57 -- -- --
1145 2,989,599.05 675,915.86 127.97 2,989,599.32 675,915.73 0.30 125.75 2.22 -- -- --
1147 2,989,610.41 675,908.74 133.60 2,989,610.13 675,908.76 0.28 130.16 3.44 -- -- --
1148 2,989,611.79 675,900.52 135.35 2,989,611.38 675,900.41 0.42 131.49 3.86 3.49 -- --
1149 2,989,611.90 675,893.49 135.90 2,989,611.82 675,893.52 0.09 132.95 2.95 -- -- --
1151 2,989,611.16 675,887.11 135.24 2,989,611.04 675,886.69 0.43 132.04 3.20 3.17 -- --
1152 2,989,612.41 675,878.96 136.30 2,989,612.59 675,879.28 0.37 132.87 3.43 3.47 -- --
1153 2,989,611.13 675,873.06 136.91 2,989,611.01 675,873.11 0.13 133.34 3.57 -- -- --
1154 2,989,610.03 675,867.00 135.96 2,989,609.91 675,867.34 0.36 132.57 3.39 3.38 -- --
1155 2,989,607.82 675,861.11 134.75 2,989,607.32 675,861.14 0.50 131.63 3.12 2.91 -- --
1156 2,989,608.06 675,857.78 134.10 2,989,608.15 675,857.73 0.11 131.64 2.46 -- -- --1156 2,989,608.06 675,857.78 134.10 2,989,608.15 675,857.73 0.11 131.64 2.46
1157 2,989,610.32 675,853.00 134.67 2,989,610.41 675,852.69 0.32 131.83 2.84 -- -- --
1158 2,989,612.46 675,847.60 134.20 2,989,612.45 675,847.08 0.52 131.61 2.59 2.48 -- --
1159 2,989,614.36 675,842.56 133.60 2,989,614.32 675,842.44 0.13 130.67 2.93 -- -- --
1160 2,989,617.18 675,837.61 134.88 2,989,616.97 675,837.07 0.58 131.30 3.58 3.60 -- --
1162 2,989,614.48 675,823.33 136.40 2,989,614.91 675,823.51 0.46 133.85 2.55 2.61 -- --
1163 2,989,610.13 675,826.01 134.48 2,989,610.35 675,826.32 0.38 131.87 2.61 2.63 -- --
1164 2,989,606.66 675,828.19 132.92 2,989,606.41 675,827.94 0.35 130.25 2.67 2.77 -- --
1165 2,989,602.41 675,833.00 131.38 2,989,602.18 675,833.06 0.24 128.15 3.23 -- -- --
1166 2,989,599.05 675,837.54 130.26 2,989,599.62 675,837.21 0.65 128.05 2.21 2.35 -- --
1167 2,989,596.77 675,839.82 128.92 2,989,596.73 675,839.66 0.16 126.39 2.53 -- -- --
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1172 2,989,583.48 675,865.71 127.69 2,989,583.36 675,865.54 0.20 126.43 1.26 -- -- --
1178 2,989,591.12 675,833.78 128.44 2,989,591.41 675,834.00 0.37 125.45 2.99 3.04 -- --
1179 2,989,594.44 675,830.48 130.33 2,989,594.45 675,830.75 0.27 127.51 2.82 -- -- --
1180 2,989,597.08 675,827.07 132.28 2,989,597.24 675,827.47 0.43 129.97 2.31 2.20 -- --
1181 2,989,600.21 675,825.08 133.96 2,989,600.09 675,824.78 0.32 131.64 2.32 -- -- --
1182 2,989,590.95 675,821.80 135.90 2,989,591.03 675,822.13 0.34 131.68 4.22 3.99 -- --
1183 2,989,588.27 675,824.12 132.95 2,989,588.14 675,824.02 0.16 130.23 2.72 -- -- --
1184 2,989,585.27 675,827.89 129.87 2,989,585.25 675,827.71 0.18 127.39 2.48 -- -- --
1190 2,989,574.30 675,825.31 129.36 2,989,574.17 675,825.49 0.22 128.29 1.07 -- -- --
1191 2,989,576.29 675,823.79 131.19 2,989,576.57 675,823.92 0.30 129.86 1.33 -- -- --
1192 2,989,579.45 675,819.51 134.55 2,989,579.81 675,819.44 0.37 132.85 1.70 1.76 -- --
1193 2,989,570.65 675,812.00 134.61 2,989,570.78 675,812.15 0.20 132.18 2.43 -- -- --
1194 2,989,566.86 675,814.12 132.47 2,989,566.72 675,814.22 0.17 130.15 2.32 -- -- --
1195 2,989,563.02 675,817.53 130.60 2,989,562.99 675,817.61 0.08 127.46 3.14 -- -- --
1196 2,989,559.44 675,822.17 129.10 2,989,559.09 675,822.02 0.38 125.60 3.50 3.44 -- --
1202 2,989,553.04 675,815.71 128.84 2,989,553.06 675,815.69 0.03 126.50 2.34 -- -- --
1203 2,989,555.52 675,810.68 130.49 2,989,555.91 675,810.38 0.49 126.90 3.59 3.90 -- --
1204 2,989,560.42 675,807.78 134.18 2,989,560.64 675,807.96 0.28 128.47 5.71 -- -- --
1205 2,989,563.16 675,802.53 137.22 2,989,563.14 675,802.35 0.18 131.33 5.89 -- -- --
1206 2,989,558.81 675,796.87 136.33 2,989,558.60 675,796.78 0.23 132.28 4.05 -- -- --
1207 2,989,555.52 675,793.21 135.75 2,989,555.36 675,793.03 0.25 130.96 4.79 -- -- --
1208 2,989,549.61 675,795.30 132.83 2,989,549.22 675,795.07 0.46 128.70 4.13 3.96 -- --
1209 2,989,546.67 675,797.89 130.61 2,989,546.81 675,798.03 0.20 127.00 3.61 -- -- --
1210 2,989,543.47 675,802.55 128.37 2,989,543.41 675,802.54 0.06 125.38 2.99 -- -- --
1215 2,989,540.31 675,789.23 129.05 2,989,540.32 675,789.00 0.23 126.25 2.80 -- -- --
1216 2,989,543.11 675,784.58 131.09 2,989,543.67 675,784.57 0.56 128.39 2.70 3.02 -- --
1217 2,989,547.75 675,780.03 134.94 2,989,547.71 675,779.70 0.34 131.49 3.45 3.44 -- --, , , , , ,
1218 2,989,547.16 675,765.03 136.26 2,989,547.11 675,765.10 0.08 134.90 1.36 -- -- --
1219 2,989,543.07 675,769.17 133.13 2,989,542.99 675,769.25 0.11 132.02 1.11 -- -- --
1220 2,989,536.93 675,774.11 130.16 2,989,536.70 675,774.20 0.25 127.18 2.98 -- -- --
1221 2,989,533.43 675,776.11 128.33 2,989,533.27 675,776.22 0.19 127.09 1.24 -- -- --
2153 2,989,420.50 676,126.00 144.32 2,989,420.49 676,126.01 0.01 142.66 1.66 -- 143.19 0.53
2154 2,989,418.90 676,116.60 140.99 2,989,418.90 676,116.59 0.01 139.83 1.16 -- 140.38 0.55
2155 2,989,417.81 676,106.98 137.65 2,989,417.80 676,106.99 0.01 136.61 1.04 -- 137.13 0.52
2156 2,989,427.71 676,104.75 137.52 2,989,427.70 676,104.77 0.02 136.42 1.10 -- 136.95 0.53
2157 2,989,428.53 676,115.68 141.74 2,989,428.51 676,115.68 0.02 139.95 1.79 -- 140.48 0.53
2158 2,989,429.78 676,125.27 144.49 2,989,429.76 676,125.27 0.02 142.86 1.63 -- 143.45 0.59
2163 2,989,439.50 676,123.53 144.67 2,989,439.49 676,123.51 0.02 143.26 1.41 -- 143.77 0.51
2164 2,989,438.13 676,114.05 141.16 2,989,438.15 676,114.05 0.02 140.09 1.07 -- 140.66 0.57
2165 2,989,437.04 676,101.78 137.65 2,989,437.05 676,101.78 0.01 136.61 1.04 -- 137.18 0.57
2166 2,989,447.11 676,098.30 137.70 2,989,447.10 676,098.29 0.02 136.23 1.47 -- 136.75 0.52
2167 2,989,447.80 676,103.55 139.46 2,989,447.81 676,103.53 0.02 138.43 1.03 -- 138.90 0.47
2168 2,989,448.32 676,112.29 142.54 2,989,448.31 676,112.28 0.01 141.03 1.51 -- 141.61 0.58
2175 2,989,457.81 676,111.44 143.39 2,989,457.79 676,111.43 0.02 141.54 1.85 -- 142.12 0.582175 2,989,457.81 676,111.44 143.39 2,989,457.79 676,111.43 0.02 141.54 1.85 142.12 0.58
2176 2,989,457.44 676,101.61 140.44 2,989,457.44 676,101.62 0.01 138.99 1.45 -- 139.50 0.51
2177 2,989,456.07 676,093.42 137.47 2,989,456.09 676,093.43 0.02 136.14 1.33 -- 136.61 0.47
2178 2,989,465.35 676,086.70 137.49 2,989,465.35 676,086.71 0.01 135.81 1.68 -- 136.26 0.45
2179 2,989,465.96 676,091.41 138.98 2,989,465.95 676,091.40 0.02 137.39 1.59 -- 137.81 0.42
2180 2,989,467.18 676,100.20 141.12 2,989,467.17 676,100.21 0.01 140.12 1.00 -- 140.63 0.51
2181 2,989,468.28 676,111.03 144.20 2,989,468.28 676,111.01 0.02 143.01 1.19 -- 143.59 0.58
2187 2,989,477.14 676,099.57 142.88 2,989,477.14 676,099.57 0.00 141.70 1.18 -- 142.23 0.53
2188 2,989,476.04 676,089.49 140.48 2,989,476.05 676,089.50 0.02 139.15 1.33 -- 139.56 0.41
2189 2,989,475.01 676,079.13 137.54 2,989,475.01 676,079.13 0.01 136.44 1.10 -- 136.99 0.55
2190 2,989,484.21 676,073.98 137.51 2,989,484.21 676,073.99 0.01 136.46 1.05 -- 136.98 0.52
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2191 2,989,484.21 676,078.26 138.53 2,989,484.20 676,078.24 0.02 137.19 1.34 -- 137.66 0.47
2192 2,989,485.54 676,088.12 141.85 2,989,485.53 676,088.11 0.01 140.81 1.04 -- 141.26 0.45
2193 2,989,486.83 676,098.56 144.13 2,989,486.85 676,098.57 0.02 143.10 1.03 -- 143.63 0.53
2199 2,989,495.59 676,086.99 142.49 2,989,495.60 676,087.00 0.01 141.43 1.06 -- 141.95 0.52
2200 2,989,494.47 676,077.25 139.52 2,989,494.46 676,077.26 0.01 138.05 1.47 -- 138.48 0.43
2201 2,989,494.03 676,071.93 137.66 2,989,494.04 676,071.93 0.01 136.60 1.06 -- 137.10 0.50
2202 2,989,503.45 676,068.71 137.63 2,989,503.44 676,068.71 0.01 136.58 1.05 -- 137.03 0.45
2203 2,989,504.45 676,076.17 139.77 2,989,504.47 676,076.16 0.02 138.77 1.00 -- 139.28 0.51
2204 2,989,505.52 676,085.98 142.80 2,989,505.53 676,085.98 0.01 141.62 1.18 -- 142.17 0.55
2211 2,989,515.51 676,084.72 143.96 2,989,515.50 676,084.71 0.01 142.37 1.59 -- 142.90 0.53
2212 2,989,514.20 676,074.91 141.10 2,989,514.22 676,074.90 0.02 139.62 1.48 -- 140.20 0.58
2213 2,989,513.20 676,063.47 137.66 2,989,513.21 676,063.48 0.01 136.33 1.33 -- 136.84 0.51
2214 2,989,522.32 676,057.51 137.61 2,989,522.30 676,057.53 0.03 136.22 1.39 -- 136.75 0.53
2215 2,989,522.97 676,063.74 139.45 2,989,522.95 676,063.73 0.03 138.36 1.09 -- 138.93 0.57
2216 2,989,524.57 676,073.07 142.29 2,989,524.58 676,073.07 0.01 141.04 1.25 -- 141.55 0.51
2225 2,989,532.18 676,069.97 142.86 2,989,532.18 676,069.97 0.00 141.79 1.07 -- 142.33 0.54
2754 2,989,410.96 676,069.25 129.11 2,989,411.19 676,069.23 0.23 127.87 1.24 -- -- --
2755 2,989,411.65 676,077.31 130.40 2,989,411.74 676,077.19 0.15 128.88 1.52 -- -- --
2756 2,989,413.34 676,086.56 131.81 2,989,413.31 676,086.44 0.12 130.63 1.18 -- -- --
2757 2,989,415.25 676,094.22 134.63 2,989,415.42 676,094.12 0.20 133.53 1.10 -- -- --
2758 2,989,415.94 676,098.96 135.74 2,989,416.04 676,098.89 0.12 134.47 1.27 -- -- --
2759 2,989,427.40 676,095.44 135.71 2,989,427.41 676,095.64 0.20 134.46 1.25 -- -- --
2760 2,989,426.37 676,089.74 133.77 2,989,426.49 676,089.86 0.17 132.41 1.36 -- -- --
2761 2,989,426.11 676,082.30 132.15 2,989,425.98 676,082.21 0.15 130.78 1.37 -- -- --
2762 2,989,425.63 676,074.74 130.90 2,989,425.52 676,074.64 0.15 129.40 1.50 -- -- --
2763 2,989,423.40 676,069.16 129.13 2,989,423.24 676,069.31 0.22 127.64 1.49 -- -- --
2764 2,989,423.11 676,062.02 128.06 2,989,422.88 676,061.95 0.24 126.39 1.67 -- -- --, , , , , ,
2769 2,989,431.13 676,057.00 128.22 2,989,431.30 676,056.88 0.21 127.09 1.13 -- -- --
2770 2,989,433.07 676,066.01 129.93 2,989,433.07 676,065.75 0.26 128.27 1.66 -- -- --
2771 2,989,433.35 676,075.38 131.33 2,989,433.29 676,075.35 0.07 130.24 1.09 -- -- --
2772 2,989,435.46 676,084.73 133.07 2,989,435.49 676,084.77 0.04 131.80 1.27 -- -- --
2773 2,989,435.99 676,091.14 134.63 2,989,435.95 676,091.24 0.11 133.14 1.49 -- -- --
2774 2,989,446.91 676,090.08 136.35 2,989,446.75 676,089.88 0.25 134.42 1.93 -- -- --
2775 2,989,445.20 676,083.70 134.20 2,989,445.24 676,083.48 0.23 132.82 1.38 -- -- --
2776 2,989,440.43 676,072.66 131.30 2,989,440.45 676,072.89 0.23 129.93 1.37 -- -- --
2777 2,989,440.75 676,060.20 129.49 2,989,440.93 676,060.23 0.18 128.13 1.36 -- -- --
2781 2,989,447.09 676,045.69 127.52 2,989,446.96 676,045.50 0.23 126.28 1.24 -- -- --
2782 2,989,450.25 676,052.69 128.95 2,989,450.37 676,052.95 0.29 127.70 1.25 -- -- --
2783 2,989,450.82 676,061.71 131.00 2,989,450.75 676,061.76 0.09 129.98 1.02 -- -- --
2784 2,989,452.27 676,069.82 132.41 2,989,452.39 676,070.08 0.28 131.00 1.41 -- -- --
2785 2,989,455.67 676,080.89 134.47 2,989,455.64 676,080.84 0.06 133.39 1.08 -- -- --
2786 2,989,456.54 676,086.84 136.86 2,989,456.55 676,086.94 0.10 134.56 2.30 -- -- --
2787 2,989,463.87 676,078.00 135.48 2,989,463.93 676,077.83 0.18 134.38 1.10 -- -- --
2788 2,989,463.01 676,073.94 135.18 2,989,462.93 676,073.64 0.31 133.94 1.24 -- -- --2788 2,989,463.01 676,073.94 135.18 2,989,462.93 676,073.64 0.31 133.94 1.24
2789 2,989,462.66 676,066.53 133.30 2,989,462.73 676,066.62 0.11 131.72 1.58 -- -- --
2790 2,989,461.89 676,059.66 131.59 2,989,461.65 676,059.67 0.24 130.22 1.37 -- -- --
2791 2,989,460.44 676,051.41 129.75 2,989,460.54 676,051.57 0.19 128.60 1.15 -- -- --
2792 2,989,458.61 676,043.30 127.95 2,989,458.46 676,043.13 0.23 126.74 1.21 -- -- --
2796 2,989,472.28 676,038.69 128.29 2,989,472.28 676,038.52 0.17 127.26 1.03 -- -- --
2797 2,989,472.86 676,047.22 129.90 2,989,472.63 676,047.34 0.26 128.28 1.62 -- -- --
2798 2,989,473.17 676,057.98 132.41 2,989,472.93 676,057.67 0.39 130.90 1.51 1.42 -- --
2799 2,989,474.36 676,066.19 134.33 2,989,474.22 676,066.13 0.15 133.04 1.29 -- -- --
2800 2,989,474.99 676,070.17 135.71 2,989,475.28 676,070.47 0.42 134.21 1.50 1.60 -- --
2801 2,989,483.32 676,065.39 135.52 2,989,483.20 676,065.70 0.33 134.48 1.04 -- -- --
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Attachment D
Sinking Pond - Area 5 Survey Control Points

Sediment Construction Summary and Final Sediment Remedial Action Report
W.R. Grace Superfund Site

Acton-Concord, Massachusetts

DRAFT

Point ID(1) Pre-Construction
Northing

Pre-Construction
Easting

Pre-Construction 
Elevation 

(feet)

Post-Excavation
Northing

Post-Excavation
Easting

Δ Horizontal Distance 
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and
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Post-Backfill Elevation 

(feet)(3)
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Post-Dredge Location 
(feet)

PRE-CONSTRUCTION POST-EXCAVATION POST-BACKFILL

2802 2,989,483.57 676,059.83 134.24 2,989,483.71 676,060.00 0.22 133.08 1.16 -- -- --
2803 2,989,481.10 676,052.64 132.35 2,989,480.77 676,052.70 0.33 130.98 1.37 1.34 -- --
2804 2,989,478.80 676,044.17 130.11 2,989,478.99 676,044.07 0.21 128.83 1.28 -- -- --
2805 2,989,476.06 676,033.93 128.14 2,989,475.94 676,034.17 0.27 127.05 1.09 -- -- --
2810 2,989,488.69 676,027.36 127.54 2,989,488.92 676,027.27 0.25 126.30 1.24 -- -- --
2811 2,989,489.96 676,036.49 129.87 2,989,490.08 676,036.44 0.13 128.75 1.12 -- -- --
2812 2,989,491.31 676,042.74 131.09 2,989,491.51 676,042.55 0.28 129.72 1.37 -- -- --
2813 2,989,491.06 676,052.24 133.33 2,989,490.94 676,052.32 0.15 132.05 1.28 -- -- --
2814 2,989,492.54 676,062.27 135.30 2,989,492.80 676,062.51 0.35 134.13 1.17 1.24 -- --
2815 2,989,502.83 676,061.13 135.71 2,989,502.68 676,060.94 0.24 134.65 1.06 -- -- --
2816 2,989,500.11 676,051.65 133.74 2,989,500.05 676,051.45 0.21 132.22 1.52 -- -- --
2817 2,989,500.67 676,041.96 131.80 2,989,500.34 676,042.16 0.39 130.66 1.14 1.15 -- --
2818 2,989,498.31 676,032.00 129.76 2,989,498.51 676,031.89 0.23 128.59 1.17 -- -- --
2819 2,989,497.90 676,025.35 128.36 2,989,497.86 676,025.28 0.08 127.07 1.29 -- -- --
2823 2,989,505.03 676,020.54 128.34 2,989,505.35 676,020.43 0.34 127.21 1.13 1.16 -- --
2824 2,989,507.42 676,027.10 129.90 2,989,507.35 676,027.03 0.10 128.61 1.29 -- -- --
2825 2,989,508.48 676,032.41 131.00 2,989,508.81 676,032.15 0.42 129.64 1.36 1.35 -- --
2826 2,989,509.59 676,040.32 132.28 2,989,509.74 676,040.18 0.20 131.16 1.12 -- -- --
2827 2,989,511.89 676,048.34 134.10 2,989,511.64 676,048.48 0.29 133.01 1.09 -- -- --
2828 2,989,512.95 676,054.66 135.77 2,989,512.86 676,054.79 0.16 134.61 1.16 -- -- --
2829 2,989,519.58 676,049.11 136.31 2,989,519.40 676,049.37 0.32 134.24 2.07 -- -- --
2830 2,989,518.61 676,042.77 134.07 2,989,518.45 676,042.66 0.19 132.68 1.39 -- -- --
2831 2,989,518.17 676,034.45 132.38 2,989,518.23 676,034.67 0.23 131.05 1.33 -- -- --
2834 2,989,512.23 676,011.86 127.90 2,989,512.33 676,011.89 0.10 126.74 1.16 -- -- --
3102 2,989,619.97 675,757.27 143.86 2,989,619.97 675,757.25 0.02 141.84 2.02 -- -- --
3152 2,989,593.87 675,732.46 144.46 2,989,593.87 675,732.45 0.01 142.25 2.21 -- -- --
3154 2,989,616.11 675,767.15 144.50 2,989,616.10 675,767.15 0.01 142.49 2.01 -- 143.01 0.52, , , , , ,
3155 2,989,619.20 675,772.89 144.51 2,989,619.20 675,772.89 0.00 141.42 3.09 -- 141.94 0.52
3156 2,989,599.77 675,784.43 139.73 2,989,599.70 675,784.44 0.07 135.54 4.19 -- -- --
3157 2,989,584.65 675,763.02 137.68 2,989,584.65 675,763.02 0.00 135.60 2.08 -- -- --
3158 2,989,564.42 675,734.36 144.55 2,989,564.41 675,734.37 0.01 141.52 3.03 -- 142.07 0.55
3159 2,989,575.29 675,736.11 144.50 2,989,575.29 675,736.11 0.01 141.89 2.61 -- 142.46 0.57
3160 2,989,598.49 675,772.48 140.00 2,989,598.43 675,772.53 0.08 136.70 3.30 -- -- --
3161 2,989,591.79 675,773.13 139.55 2,989,591.79 675,773.13 0.00 137.32 2.23 -- -- --
3162 2,989,575.11 675,749.50 140.49 2,989,575.10 675,749.50 0.01 138.41 2.08 -- 138.95 0.54
4001 2,989,633.74 675,805.80 141.82 2,989,633.81 675,805.76 0.08 139.78 2.04 -- 141.27 1.49
4002 2,989,630.78 675,809.95 139.69 2,989,630.75 675,809.97 0.04 137.37 2.32 -- 138.97 1.60
4003 2,989,627.02 675,813.66 138.71 2,989,627.03 675,813.68 0.03 136.25 2.46 -- 137.80 1.55
4004 2,989,619.51 675,806.93 138.89 2,989,619.51 675,806.82 0.11 136.38 2.51 -- -- --
4005 2,989,613.12 675,814.41 138.27 2,989,613.08 675,814.42 0.05 135.62 2.65 -- -- --
4006 2,989,622.13 675,818.81 137.49 2,989,622.15 675,818.91 0.10 135.09 2.40 -- 136.71 1.62
4007 2,989,608.57 675,818.97 137.48 2,989,608.44 675,819.13 0.21 135.15 2.33 -- -- s
4109 2,989,622.86 675,780.08 144.50 2,989,622.87 675,780.07 0.01 143.47 1.03 -- 144.00 0.53
4110 2,989,626.94 675,787.00 144.49 2,989,626.94 675,786.98 0.02 143.25 1.24 -- 143.75 0.504110 2,989,626.94 675,787.00 144.49 2,989,626.94 675,786.98 0.02 143.25 1.24 143.75 0.50
4111 2,989,638.95 675,800.43 144.52 2,989,638.94 675,800.44 0.01 143.50 1.02 -- 144.05 0.55
4112 2,989,643.71 675,812.70 144.50 2,989,643.70 675,812.71 0.02 143.43 1.07 -- 143.95 0.52
4113 2,989,646.94 675,829.06 144.52 2,989,646.93 675,829.04 0.02 143.40 1.12 -- 143.97 0.57
4114 2,989,645.99 675,840.69 144.53 2,989,646.00 675,840.71 0.02 143.48 1.05 -- 144.02 0.54
4115 2,989,641.35 675,850.22 144.48 2,989,641.34 675,850.23 0.02 143.23 1.25 -- 143.79 0.56
4116 2,989,640.81 675,864.46 144.52 2,989,640.81 675,864.47 0.01 142.66 1.86 -- 143.24 0.58
4117 2,989,640.18 675,875.09 144.50 2,989,640.16 675,875.09 0.02 142.52 1.98 -- 143.09 0.57
4118 2,989,641.17 675,885.90 144.49 -- -- -- -- -- -- -- --
4119 2,989,644.08 675,897.07 144.52 2,989,644.07 675,897.06 0.01 143.51 1.01 -- 144.10 0.59
4120 2,989,644.93 675,908.49 144.50 2,989,644.94 675,908.48 0.01 143.48 1.02 -- 144.04 0.56
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4121 2,989,648.55 675,920.80 144.51 2,989,648.55 675,920.80 0.01 143.48 1.03 -- 144.02 0.54
4122 2,989,650.91 675,931.93 144.49 2,989,650.92 675,931.95 0.02 143.24 1.25 -- 143.73 0.49
4123 2,989,645.68 675,949.42 144.50 2,989,645.70 675,949.42 0.02 143.45 1.05 -- 143.94 0.49
4124 2,989,639.76 675,957.63 144.50 2,989,639.75 675,957.64 0.01 143.49 1.01 -- 144.05 0.56
4125 2,989,633.92 675,965.76 144.51 2,989,633.92 675,965.78 0.02 143.35 1.16 -- 143.89 0.54
4126 2,989,617.73 675,984.20 144.49 2,989,617.75 675,984.20 0.02 142.93 1.56 -- 143.52 0.59
4127 2,989,612.30 675,991.58 144.50 2,989,612.28 675,991.60 0.02 142.68 1.82 -- 143.24 0.56
4128 2,989,605.21 676,001.24 144.51 2,989,605.21 676,001.25 0.01 143.42 1.09 -- 143.94 0.52
4129 2,989,598.25 676,009.41 144.51 2,989,598.25 676,009.40 0.01 143.45 1.06 -- 144.01 0.56
4130 2,989,591.51 676,016.13 144.50 2,989,591.50 676,016.13 0.01 143.49 1.01 -- 144.09 0.60
4131 2,989,584.83 676,022.74 144.50 2,989,584.84 676,022.75 0.01 143.42 1.08 -- 143.97 0.55
4132 2,989,577.27 676,030.02 144.50 2,989,577.27 676,030.01 0.01 143.44 1.06 -- 143.97 0.53
4133 2,989,570.70 676,037.54 144.50 2,989,570.70 676,037.53 0.01 143.47 1.03 -- 144.02 0.55
4134 2,989,564.96 676,044.53 144.50 2,989,564.98 676,044.52 0.02 143.49 1.01 -- 144.07 0.58
4135 2,989,558.66 676,053.16 144.50 2,989,558.66 676,053.17 0.01 143.43 1.07 -- 143.97 0.54
4136 2,989,550.64 676,060.35 144.50 2,989,550.63 676,060.34 0.02 143.46 1.04 -- 144.01 0.55
4137 2,989,543.13 676,068.93 144.52 2,989,543.14 676,068.95 0.02 143.51 1.01 -- 144.00 0.49
4138 2,989,534.74 676,074.59 144.50 2,989,534.73 676,074.56 0.03 142.47 2.03 -- 143.06 0.59
4139 2,989,527.50 676,079.80 144.50 2,989,527.49 676,079.80 0.01 143.50 1.00 -- 143.99 0.49
4140 2,989,519.22 676,084.73 144.50 2,989,519.22 676,084.70 0.03 143.43 1.07 -- 144.01 0.58
4141 2,989,506.40 676,092.27 144.50 2,989,506.40 676,092.26 0.01 142.81 1.69 -- 143.40 0.59
4142 2,989,496.85 676,094.05 144.50 2,989,496.86 676,094.07 0.02 143.48 1.02 -- 143.89 0.41
4143 2,989,487.67 676,100.27 144.50 2,989,487.66 676,100.27 0.01 143.49 1.01 -- 144.00 0.51
4144 2,989,478.54 676,105.80 144.50 2,989,478.55 676,105.78 0.02 143.42 1.08 -- 144.00 0.58
4145 2,989,468.41 676,111.99 144.50 2,989,468.38 676,111.99 0.03 143.43 1.07 -- 144.00 0.57
4146 2,989,457.87 676,115.82 144.50 2,989,457.88 676,115.83 0.02 143.47 1.03 -- 144.04 0.57
4147 2,989,449.85 676,118.52 144.49 2,989,449.84 676,118.50 0.02 143.46 1.03 -- 143.96 0.50, , , , , ,
4148 2,989,532.79 675,777.48 128.03 2,989,532.90 675,777.70 0.25 126.74 1.29 -- -- --
4149 2,989,537.41 675,791.68 128.00 2,989,537.53 675,791.84 0.20 126.92 1.08 -- -- --
4150 2,989,542.46 675,802.92 128.00 2,989,542.28 675,803.01 0.20 126.80 1.20 -- -- --
4151 2,989,551.15 675,817.74 127.99 2,989,550.94 675,817.46 0.35 125.26 2.73 2.74 -- --
4152 2,989,557.52 675,824.91 127.96 2,989,557.59 675,824.63 0.29 126.70 1.26 -- -- --
4153 2,989,573.08 675,827.36 128.00 2,989,573.34 675,827.19 0.31 127.00 1.00 -- -- --
4154 2,989,583.49 675,831.10 128.01 2,989,583.65 675,831.16 0.17 126.86 1.15 -- -- --
4155 2,989,589.64 675,834.65 128.01 2,989,589.66 675,834.65 0.02 126.71 1.30 -- -- --
4156 2,989,593.33 675,842.14 128.01 2,989,593.01 675,841.68 0.56 125.36 2.65 2.61 -- --
4157 2,989,589.62 675,876.67 128.01 2,989,589.71 675,877.02 0.36 124.82 3.19 3.13 -- --
4158 2,989,596.89 675,899.65 128.00 2,989,597.07 675,899.37 0.33 125.66 2.34 2.40 -- --
4159 2,989,595.91 675,909.69 127.97 2,989,595.53 675,909.35 0.51 125.70 2.27 2.11 -- --
4160 2,989,585.36 675,935.55 128.00 2,989,585.10 675,935.49 0.27 125.17 2.83 -- -- --
4161 2,989,580.73 675,943.13 127.98 2,989,580.53 675,942.67 0.50 124.96 3.02 2.92 -- --
4162 2,989,568.09 675,960.31 128.00 2,989,567.68 675,960.18 0.43 125.54 2.46 2.40 -- --
4163 2,989,540.82 675,989.10 128.01 2,989,540.68 675,988.70 0.42 125.46 2.55 2.49 -- --
4164 2,989,533.51 675,996.47 128.00 2,989,533.40 675,996.42 0.12 125.37 2.63 -- -- --4164 2,989,533.51 675,996.47 128.00 2,989,533.40 675,996.42 0.12 125.37 2.63
4165 2,989,504.48 676,019.06 128.00 2,989,504.33 676,018.90 0.22 126.66 1.34 -- -- --
4166 2,989,497.37 676,024.12 128.00 2,989,497.40 676,024.03 0.09 126.83 1.17 -- -- --
4167 2,989,410.76 676,064.20 128.00 2,989,410.85 676,064.14 0.11 126.81 1.19 -- -- --

Notes:
1. Survey locations shaded in orange are within the area initially targeted for 2‐foot sediment removal.

3. Consistent with the 100% design, topsoil was placed in excavated areas between the water line and the historical high water elevation (144.5 ft). Survey control points located below the water line were not backfilled and no post-backfill elevation or thickness is provided.

2  Values shaded in green represent locations below the water line where the horizontal distance between the pre-construction and post-construction survey points exceeded 0.33 feet (discussed in RFI 006, Attachment L).  For these points, the change from pre-construction elevation was derived from a 
CADD surface elevation and reported in the final column of the post-excavation data.
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Calante
Text Box
Dredge cuts performed on Thursday 9/22/11 only,
Sinking Pond Area 3.



Calante
Text Box
Cumulative dredge cuts in Sinking Pond.



Calante
Text Box
Cumulative dredge cuts for Sinking Pond Area 3, zoomed in view.



Calante
Text Box
Dredge cuts performed on 9/27/11 only,
Sinking Pond Area 4.



Calante
Text Box
Cumulative dredge cuts in Sinking Pond as of 9/28/11.



Calante
Text Box
Dredge cuts performed on 9/28/11 only,
Sinking Pond Area 4.



Calante
Text Box
Dredge cuts performed on 9/29/11 only,
Sinking Pond Area 4.



Calante
Text Box
Cumulative dredge cuts in Sinking Pond as of 9/29/11.



Calante
Text Box
Dredge cuts performed on 9/30/11 only,
Sinking Pond Area 4.



Calante
Text Box
Cumulative dredge cuts in Sinking Pond as of 9/30/11.



Calante
Text Box
Dredge cuts performed on 10/01/11 only,
Sinking Pond Area 4.



Calante
Text Box
Cumulative dredge cuts for Sinking Pond Area 4 as of 10/04/11.



calante
Text Box
Dredge cuts performed on 10/01/11 only,
Sinking Pond Area 2.



Calante
Text Box
Dredge cuts performed on 10/01/2011,
Sinking Pond Area 2.



Calante
Text Box
Dredge cuts performed on Monday 10/03/11 only, Sinking Pond Area 2.



Calante
Text Box
All dredge cuts in Sinking Pond as of 10/03/11.



Calante
Text Box
Dredge performed on Tuesday 10/04/11 only, Sinking Pond Area 2.



Calante
Text Box
All dredge cuts in Sinking Pond Area 2 as of 10/04/11.



Calante
Text Box
All dredge cuts in Sinking Pond as of 10/04/11.



Calante
Text Box
Dredge cuts performed on Wednesday 10/05/11 only, Sinking Pond Area 5.



Calante
Text Box
Cumulative dredge cuts in Sinking Pond as of 10/05/11.



Calante
Text Box
Dredge cuts performed on Thursday 10/06/11 only, Sinking Pond Area 5.



Calante
Text Box
Cumulative dredge cuts in Sinking Pond as of 10/06/11.



Calante
Text Box
Dredge cuts performed on Friday 10/07/11 only, Sinking Pond Area 5.



Calante
Text Box
Cumulative dredge cuts in Sinking Pond as of 10/07/11.



Calante
Text Box
Dredge cuts performed on Saturday 10/08/11 only, Sinking Pond Area 5.



Calante
Text Box
Cumulative dredge cuts in Sinking Pond as of 10/08/11.



Calante
Text Box
Cumulative dredge cuts from re-dredging activities in Sinking Pond Areas 2 and 5.



  

 

 

 

 

 

 

 

 

 

 

Attachment F 

Planting Restoration Summary 

  



WR Grace Planting Summary 

Scientific Name Common Name 
Border of Inlet to Wooded Swamp (Not 

t;;g;'Jon upl<w n<:i Sinking Pond Upland 
Inlet to Sinkina Pond Sinking Pond Channel) Sinkina Pond Staging Area 

-Pofygonum amphibium Water Smartweed 50 
-SagtttJrla lattforfa Broadle,f Arrowhead 96 
-Potamogeton nodosus longleaf Pondweed 42 
-Nuphar luteum Yellow Water Lilty 100 
-Nymphaea odorata White Water Ully 54 
Quercus blcolor Swamp White Oak 8 22 10 

Fraxinus pennsylvanlca Green Ash 5 27 8 

Rhododendron viscosum Swamp Azalea 5 25 10 

Acer rubrum Red Maple 10 20 3 3 14 

Aronia melanocarpa Black Chokeberry 6 24 3 7 10 

Fraxinus americana White Ash 3 7 

Quercus alba White Oak 3 7 

Gaylussacla baccata Black Huckleberry 3 7 

Quercus rubra Red Oak 3 7 

Pinus strobus White Pine 3 7 

Prunus serotlna Black Cherry 3 7 

Corytus comuta Beaked Hazelnut 3 7 

Pinus reslnosa Red Pine 3 3 4 

lIex vertldllata Winterberry 8 20 12 

Viburnum dentatum Arrowwood 3 39 10 8 

Cornus amomum Silky Dogwood 4 26 5 

Vacclnium corymbosum Highbush Blueberry 8 21 6 

Clethra alnlfolla Sweet Pepperbush 10 15 10 

Sambucus canadensis Elderberry 15 
Vaccinlum angustlfolium lowbush Blueberry 30 10 

Viburnum acerifolium Maple-leaf Viburnum 30 10 
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 Attachment G 

Off-Site Waste Disposal 
Documentation 

  



  

 

 

 

 

 

 

 

 

 

 

  

Bill of Lading for North Lagoon 
Wetland Impacted Materials 

  



Revised: 03/10/2010  Ver:9.10.1.0

Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC112

BILL OF LADING (pursuant to 310 CMR 40.0030)

Release Tracking Number

A.  LOCATION OF SITE OR DISPOSAL SITE WHERE REMEDIATION  WASTE WAS GENERATED:

1.  Release Name/Location Aid:  

2.  Street Address:

3.  City/Town: 4.  Zip Code:

B.  THIS FORM IS BEING USED TO: (check one: B1-B4):

1.  Submit a  Bill of Lading (BOL) to transport Remediation Waste to Temporary Storage or a Receiving Facility.

Page 1 of 5

(All sections of this transmittal form must be filled out unless otherwise noted)

5.  Check her if a Tier Classification Submittal has been provided to DEP for this disposal site:

a.  Tier 1A b.  Tier 1B b.  Tier 1C d.  Tier II

6.  If applicable provide the Permit Number: ___________________________________________

3.  Submit an Attestation of Completion of Shipment to a Receiving Facility (Sections C, F and J are not required):

6. Period of Generation Associated with this Bill of Lading ________________ to _________________
(mm/dd/yyyy)(mm/dd/yyyy)

(mm/dd/yyyy)

The Bill of Lading is not considered complete until the Attestation of Completion of Shipment is received by the Department.

a.  Soil b. Groundwater

C.  DESCRIPTION OF WASTE AND WASTE SOURCE:

1.  Contaminated Media /Debris (check all that apply):

c.  Surface Water d.  Sediment  e.  Vegetation or Organic Debris 

4.  Certify that Remediation Waste Was Not Shipped, and the Bill of Lading is Void.  (Sections C, D, E, and F are not 
required)

f.  Demolition/Construction Waste g. Inorganic Absorbent Materials h.  Other:_________________________

2.  Uncontainerized Waste (check all that apply):

a.  Inorganic Absorbent Materials b. Other:_______________________________________________________

Response Actions associated with this BOL (check all that apply):

a. Immediate Response Action (IRA)

b.  Release Abatement Measure (RAM)

c. Downgradient Property Status (DPS)

g. Other __________________________________________

e. Comprehensive Response Actions 

2.  Submit an Attestation of Completion of Shipment to Temporary Storage (Sections C, F and J are not required):

f.. Limited Removal Action (LRA): 
(must be retained pursuant to 310 CMR 
40.0034(6); can’t be submitted via eDEP)

d. Utility Release Abatement Measure (URAM) 

5. Date Bill of Lading submitted to the Department:_________________   b. eDEP Transaction ID: ___________________

10

✔

✔

50 INDEPENDENCE RD

SUPERFUND REMEDIAL ACTION

WR GRACE

8/26/2011

✔

NA

ACTON

✔

2

✔

✔

7/29/2011

✔



Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC112

Release Tracking Number

Page 2 of 5

:

Revised: 03/10/2010

D. TRANSPORTER OR COMMON CARRIER INFORMATION:

4.  Street:

6.  City/Town: 8.  Zip Code:

1.  Transporter/Common Carrier Name:

2.  Contact First Name: 3. Last Name:

5. Title:

7.  State:

9. Telephone: 11. Fax:10. Ext:

:

3.   Containerized Waste (check all that apply):

C.  DESCRIPTION OF WASTE AND WASTE SOURCE  (cont.):

a. Tank Bottoms/Sludges b. Containers d. Engineered Impoundmentsc. Drums

e. Other:____________________________________________

4.  Estimated Quantity: ______________

5.  Contaminant Source (check one):

a. Transportation Accident b. Underground Storage Tank c. Brownfields Redevelopment

d. Other:_____________________________________________

6.  Type of Contaminant (check all that apply):

a.  Gasoline b. Diesel Fuel c. #2 Fuel Oil d. #4 Fuel Oil e. #6 Fuel Oil 

g. Waste Oil h.  Kerosene i. Chlorinated Solvents j. Urban Fill k. Other:_________________

f.  Jet Fuel

7.  Constituents of Concern (check all that apply):

a. As b. Cd c. Cr d. Pb e. Hg f. EPH/TPH

h. PCBs i. VOCs j. SVOCs k. Other:_________________________________

8.  If applicable, check the box for the Reportable Concentration Category of the site:

a. RCS-1 b. RCS-2 c. RCGW-1 d. RCGW-2

9. Remediation Waste Characterization Documentation (check at least one):

a. Site History Information b. Sampling Analytical Methods and Procedures c. Laboratory Data 

d. Field Screening Data

i. Date submitted:______________________    ii. Type of Documentation:_____________________________________

BILL OF LADING (pursuant to 310 CMR 40.0030)

Tons Cu. Yds.

e. Characterization Documentation previously submitted to the Department 

(mm/dd/yyyy)

Gallons

g. VPH

METALS

10

OXIDATION OF NAT. OCCURRING METALS

✔

WILTON NY

✔

D.A. COLLINS ENVIRONMENTAL SERVICES LLC

BRUCE

✔

2

✔

518-664-0925

✔

✔

269 BALLARD ROAD

518-664-9855

HEBBEL

2000

128310000



E. RECEIVING FACILITY/TEMPORARY STORAGE LOCATION:

4.  Street:

6.  City/Town: 8.  Zip Code:

1.  Operator/Facility Name:

2.  Contact First Name: 3. Last Name:

5. Title:

7.  State:

9. Telephone: 11. Fax:10. Ext:

12.  Type of Facility: (Check one)

a.  Temporary Storage

ii. Reason for Temporary Storage:

i. Period of Temporary Storage: _________________ to ____________________
(mm/dd/yyyy) (mm/dd/yyyy)

b.  Asphalt Batch/Hot Mix

f.  Asphalt Batch/Cold Mix g.  Thermal Processing

c.  Landfill/Disposal e.  Landfill/Daily Coverd.  Landfill/Structural Fill

h.  Incinerator i.  Other:

13.  Division of Hazardous Waste/Class A Permit Number:

14.  Division of Solid Waste Permit Number:

Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC112

Release Tracking Number
BILL OF LADING (pursuant to 310 CMR 40.0030)

F. LSP SIGNATURE AND STAMP:

I attest under the pains and penalties of perjury that I have personally examined and am familiar with this submittal form, including 
any and all documents accompanying this submittal. In my professional opinion and judgment based upon application of (i) the 
standard of care in 309 CMR 4.02(1), (ii) the applicable provisions of 309 CMR 4.02(2) and (3), and 309 CMR 4.03(2), and (iii) the 
provisions of 309 CMR 4.03(3), to the best of my knowledge, information and belief, the assessment action(s) undertaken to 
characterize the Remediation Waste which is (are) the subject of this submittal for acceptance at the facility identified in this 
submittal comply with applicable provisions of 310 CMR 40.0000, and such facility is permitted to accept Remediation Waste having 
the characteristics described in this submittal.

I am aware that significant penalties may result, including, but not limited to, possible fines and imprisonment, if I submit information 
which I know to be false, inaccurate or materially incomplete.

Page 3 of 5Revised: 03/10/2010

2. First Name: 3. Last Name:

4. Telephone: 5. Ext.

6. FAX:

7. Signature:

8. Date:

1. LSP #:

9. LSP Stamp:

15.  EPA Identification Number:

(mm/dd/yyyy)

10

Jeffrey S Holden

ROCHESTER

DES-SW-SP-95001

JEFFREY S

GAUTHIER

8606451084

NH

NA

603-330-2198

90 ROCHESTER NECK ROAD TECHNICAL COORDINATOR

8/15/2011

8137

2

038390000

NA

HOLDEN

WASTE MANAGEMENT - TURNKEY LANDFILL

JOYCE

603-330-2119

✔



Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC112

BILL OF LADING (pursuant to 310 CMR 40.0030)
Release Tracking Number

a. change in contact name b. Change of address c. change in person 
undertaking response actions

G.  PERSON SUBMITTING BILL OF LADING:

1.  Check all that apply:

5.  Street:

7.  City/Town: 9.  Zip Code:

2.  Name of Organization:

3.  Contact First Name: 4. Last Name:

6. Title:

8.  State:

10. Telephone: 12. Fax:11. Ext:

H.  RELATIONSHIP TO SITE OF PERSON SUBMITTING BILL OF LADING:

a. Owner b. Operator c. Generator1.  RP or PRP: d. Transporter

e. Other RP or PRP          Specify:
2.  Fiduciary, Secured Lender or Municipality with Exempt Status (as defined by M.G.L. c.21E, s.2):

3.  Agency or Public Utility on a Right of Way (as defined by M.G.L. c.21E, s.5(j))

4.  Any Other person Undertaking Response Actions:     Specify Relationship:

Revised: 03/10/2010 Page 4 of 5

Check here to change relationship

I.  REQUIRED ATTACHMENTS AND SUBMITTALS :

1.  Check here if the Response Action(s) on which this opinion is based, if any, are (were) subject to any order(s),  
permit(s) and/or approvals issued by DEP or EPA.  If the box is checked, you must attach a statement identifying the
applicable provisions thereof.

2.  Check here if any non-updatable information provided on this form is incorrect, e. g. property address. Send corrections to 
BWSC.eDEP@state.ma.us

3.  Check here to certify that the LSP Opinion containing the material facts, data, and other information is attached.

J.  CERTIFICATION OF PERSON SUBMITTING BILL OF LADING :

1. I, ___________________________________________, attest under the pains and penalties or perjury (i) that I have personally
examined and am familiar with the information contained in this submittal, including any and all documents accompanying this
transmittal form, (ii) that, based on my inquiry of those individuals immediately responsible for obtaining the information, the
material information contained in this submittal is, to the best of my knowledge and belief, true, accurate and complete, and (iii)
that I am fully authorized to make this attestation on behalf of the entity legally responsible for this submittal. I/the person or
entity on whose behalf this submittal is made am/is aware that there are significant penalties, including, but not limited to,
possible fines and imprisonment, for willfully submitting false, inaccurate, or incomplete information.

2. By: 3.  Title:  

4. For: 5.  Date:  
(Name of person or entity recorded in Section H) (mm/dd/yyyy)

10

024520000

THOR

✔

W.R. GRACE

✔

Thor Helgason

Thor Helgason

✔

W.R. GRACE

PROJECT COORDINATOR

✔

MA

✔

WALTHAM

2

AGENT FOR GRACE

HELGASON

7816428775

8/9/2011

135 BEAVER STREET



Revised: 03/10/2010 Page 5 of 5

Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC112

Release Tracking Number

YOU ARE SUBJECT TO AN ANNUAL COMPLIANCE ASSURANCE FEE OF UP TO $10,000 PER
BILLABLE YEAR FOR THIS DISPOSAL SITE. YOU MUST LEGIBLY COMPLETE ALL RELEVANT
SECTIONS OF THIS FORM OR DEP MAY RETURN THE DOCUMENT AS INCOMPLETE. IF YOU

SUBMIT AN INCOMPLETE FORM, YOU MAY BE PENALIZED FOR MISSING A REQUIRED DEADLINE.

Date Stamp (MassDEP USE ONLY):

8.  City/Town: 10.  Zip Code:9.  State:

11. Telephone: 13. Fax:12. Ext:

7.  Street:

BILL OF LADING (pursuant to 310 CMR 40.0030)

6. Check here if the address of the person providing certification is different from address recorded in Section H.

J.  CERTIFICATION OF PERSON SUBMITTING BILL OF LADING (cont.) :

102

8/15/2011 5:22:00 PM



Revised: 03/10/2010  Ver:9.10.1.0

Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC112

BILL OF LADING (pursuant to 310 CMR 40.0030)

Release Tracking Number

A.  LOCATION OF SITE OR DISPOSAL SITE WHERE REMEDIATION  WASTE WAS GENERATED:

1.  Release Name/Location Aid:  

2.  Street Address:

3.  City/Town: 4.  Zip Code:

B.  THIS FORM IS BEING USED TO: (check one: B1-B4):

1.  Submit a  Bill of Lading (BOL) to transport Remediation Waste to Temporary Storage or a Receiving Facility.

Page 1 of 5

(All sections of this transmittal form must be filled out unless otherwise noted)

5.  Check her if a Tier Classification Submittal has been provided to DEP for this disposal site:

a.  Tier 1A b.  Tier 1B b.  Tier 1C d.  Tier II

6.  If applicable provide the Permit Number: ___________________________________________

3.  Submit an Attestation of Completion of Shipment to a Receiving Facility (Sections C, F and J are not required):

6. Period of Generation Associated with this Bill of Lading ________________ to _________________
(mm/dd/yyyy)(mm/dd/yyyy)

(mm/dd/yyyy)

The Bill of Lading is not considered complete until the Attestation of Completion of Shipment is received by the Department.

a.  Soil b. Groundwater

C.  DESCRIPTION OF WASTE AND WASTE SOURCE:

1.  Contaminated Media /Debris (check all that apply):

c.  Surface Water d.  Sediment  e.  Vegetation or Organic Debris 

4.  Certify that Remediation Waste Was Not Shipped, and the Bill of Lading is Void.  (Sections C, D, E, and F are not 
required)

f.  Demolition/Construction Waste g. Inorganic Absorbent Materials h.  Other:_________________________

2.  Uncontainerized Waste (check all that apply):

a.  Inorganic Absorbent Materials b. Other:_______________________________________________________

Response Actions associated with this BOL (check all that apply):

a. Immediate Response Action (IRA)

b.  Release Abatement Measure (RAM)

c. Downgradient Property Status (DPS)

g. Other __________________________________________

e. Comprehensive Response Actions 

2.  Submit an Attestation of Completion of Shipment to Temporary Storage (Sections C, F and J are not required):

f.. Limited Removal Action (LRA): 
(must be retained pursuant to 310 CMR 
40.0034(6); can’t be submitted via eDEP)

d. Utility Release Abatement Measure (URAM) 

5. Date Bill of Lading submitted to the Department:_________________   b. eDEP Transaction ID: ___________________

10

✔

✔

50 INDEPENDENCE RD

WR GRACE

8/26/2011

402980

NA

ACTON

2

8/15/2011 5:22:00 

✔

7/29/2011



Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC112

Release Tracking Number

Page 2 of 5

:

Revised: 03/10/2010

D. TRANSPORTER OR COMMON CARRIER INFORMATION:

4.  Street:

6.  City/Town: 8.  Zip Code:

1.  Transporter/Common Carrier Name:

2.  Contact First Name: 3. Last Name:

5. Title:

7.  State:

9. Telephone: 11. Fax:10. Ext:

:

3.   Containerized Waste (check all that apply):

C.  DESCRIPTION OF WASTE AND WASTE SOURCE  (cont.):

a. Tank Bottoms/Sludges b. Containers d. Engineered Impoundmentsc. Drums

e. Other:____________________________________________

4.  Estimated Quantity: ______________

5.  Contaminant Source (check one):

a. Transportation Accident b. Underground Storage Tank c. Brownfields Redevelopment

d. Other:_____________________________________________

6.  Type of Contaminant (check all that apply):

a.  Gasoline b. Diesel Fuel c. #2 Fuel Oil d. #4 Fuel Oil e. #6 Fuel Oil 

g. Waste Oil h.  Kerosene i. Chlorinated Solvents j. Urban Fill k. Other:_________________

f.  Jet Fuel

7.  Constituents of Concern (check all that apply):

a. As b. Cd c. Cr d. Pb e. Hg f. EPH/TPH

h. PCBs i. VOCs j. SVOCs k. Other:_________________________________

8.  If applicable, check the box for the Reportable Concentration Category of the site:

a. RCS-1 b. RCS-2 c. RCGW-1 d. RCGW-2

9. Remediation Waste Characterization Documentation (check at least one):

a. Site History Information b. Sampling Analytical Methods and Procedures c. Laboratory Data 

d. Field Screening Data

i. Date submitted:______________________    ii. Type of Documentation:_____________________________________

BILL OF LADING (pursuant to 310 CMR 40.0030)

Tons Cu. Yds.

e. Characterization Documentation previously submitted to the Department 

(mm/dd/yyyy)

Gallons

g. VPH

10

WILTON NY

D.A. COLLINS ENVIRONMENTAL LLC

BRUCE

2

518-664-0925

PROJECT MANAGER269 BALLARD ROAD

518-664-9855

HEBBEL

128310000



E. RECEIVING FACILITY/TEMPORARY STORAGE LOCATION:

4.  Street:

6.  City/Town: 8.  Zip Code:

1.  Operator/Facility Name:

2.  Contact First Name: 3. Last Name:

5. Title:

7.  State:

9. Telephone: 11. Fax:10. Ext:

12.  Type of Facility: (Check one)

a.  Temporary Storage

ii. Reason for Temporary Storage:

i. Period of Temporary Storage: _________________ to ____________________
(mm/dd/yyyy) (mm/dd/yyyy)

b.  Asphalt Batch/Hot Mix

f.  Asphalt Batch/Cold Mix g.  Thermal Processing

c.  Landfill/Disposal e.  Landfill/Daily Coverd.  Landfill/Structural Fill

h.  Incinerator i.  Other:

13.  Division of Hazardous Waste/Class A Permit Number:

14.  Division of Solid Waste Permit Number:

Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC112

Release Tracking Number
BILL OF LADING (pursuant to 310 CMR 40.0030)

F. LSP SIGNATURE AND STAMP:

I attest under the pains and penalties of perjury that I have personally examined and am familiar with this submittal form, including 
any and all documents accompanying this submittal. In my professional opinion and judgment based upon application of (i) the 
standard of care in 309 CMR 4.02(1), (ii) the applicable provisions of 309 CMR 4.02(2) and (3), and 309 CMR 4.03(2), and (iii) the 
provisions of 309 CMR 4.03(3), to the best of my knowledge, information and belief, the assessment action(s) undertaken to 
characterize the Remediation Waste which is (are) the subject of this submittal for acceptance at the facility identified in this 
submittal comply with applicable provisions of 310 CMR 40.0000, and such facility is permitted to accept Remediation Waste having 
the characteristics described in this submittal.

I am aware that significant penalties may result, including, but not limited to, possible fines and imprisonment, if I submit information 
which I know to be false, inaccurate or materially incomplete.

Page 3 of 5Revised: 03/10/2010

2. First Name: 3. Last Name:

4. Telephone: 5. Ext.

6. FAX:

7. Signature:

8. Date:

1. LSP #:

9. LSP Stamp:

15.  EPA Identification Number:

(mm/dd/yyyy)

10

ROCHESTER

DES-SW-SP-95001

GAUTHIER

NH

NA

603-330-2198

90 ROCHESTER NECK ROAD TECHNICAL COORDINATOR

2

038390000

NA

WASTE MANAGEMENT - TURNKEY LANDFILL

JOYCE

603-330-2119

✔



Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC112

BILL OF LADING (pursuant to 310 CMR 40.0030)
Release Tracking Number

a. change in contact name b. Change of address c. change in person 
undertaking response actions

G.  PERSON SUBMITTING BILL OF LADING:

1.  Check all that apply:

5.  Street:

7.  City/Town: 9.  Zip Code:

2.  Name of Organization:

3.  Contact First Name: 4. Last Name:

6. Title:

8.  State:

10. Telephone: 12. Fax:11. Ext:

H.  RELATIONSHIP TO SITE OF PERSON SUBMITTING BILL OF LADING:

a. Owner b. Operator c. Generator1.  RP or PRP: d. Transporter

e. Other RP or PRP          Specify:
2.  Fiduciary, Secured Lender or Municipality with Exempt Status (as defined by M.G.L. c.21E, s.2):

3.  Agency or Public Utility on a Right of Way (as defined by M.G.L. c.21E, s.5(j))

4.  Any Other person Undertaking Response Actions:     Specify Relationship:

Revised: 03/10/2010 Page 4 of 5

Check here to change relationship

I.  REQUIRED ATTACHMENTS AND SUBMITTALS :

1.  Check here if the Response Action(s) on which this opinion is based, if any, are (were) subject to any order(s),  
permit(s) and/or approvals issued by DEP or EPA.  If the box is checked, you must attach a statement identifying the
applicable provisions thereof.

2.  Check here if any non-updatable information provided on this form is incorrect, e. g. property address. Send corrections to 
BWSC.eDEP@state.ma.us

3.  Check here to certify that the LSP Opinion containing the material facts, data, and other information is attached.

J.  CERTIFICATION OF PERSON SUBMITTING BILL OF LADING :

1. I, ___________________________________________, attest under the pains and penalties or perjury (i) that I have personally
examined and am familiar with the information contained in this submittal, including any and all documents accompanying this
transmittal form, (ii) that, based on my inquiry of those individuals immediately responsible for obtaining the information, the
material information contained in this submittal is, to the best of my knowledge and belief, true, accurate and complete, and (iii)
that I am fully authorized to make this attestation on behalf of the entity legally responsible for this submittal. I/the person or
entity on whose behalf this submittal is made am/is aware that there are significant penalties, including, but not limited to,
possible fines and imprisonment, for willfully submitting false, inaccurate, or incomplete information.

2. By: 3.  Title:  

4. For: 5.  Date:  
(Name of person or entity recorded in Section H) (mm/dd/yyyy)

10

024520000

THOR

W.R. GRACE

✔

MA

✔

WALTHAM

2

AGENT FOR GRACE

HELGASON

7816428775

135 BEAVER STREET



Revised: 03/10/2010 Page 5 of 5

Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC112

Release Tracking Number

YOU ARE SUBJECT TO AN ANNUAL COMPLIANCE ASSURANCE FEE OF UP TO $10,000 PER
BILLABLE YEAR FOR THIS DISPOSAL SITE. YOU MUST LEGIBLY COMPLETE ALL RELEVANT
SECTIONS OF THIS FORM OR DEP MAY RETURN THE DOCUMENT AS INCOMPLETE. IF YOU

SUBMIT AN INCOMPLETE FORM, YOU MAY BE PENALIZED FOR MISSING A REQUIRED DEADLINE.

Date Stamp (MassDEP USE ONLY):

8.  City/Town: 10.  Zip Code:9.  State:

11. Telephone: 13. Fax:12. Ext:

7.  Street:

BILL OF LADING (pursuant to 310 CMR 40.0030)

6. Check here if the address of the person providing certification is different from address recorded in Section H.

J.  CERTIFICATION OF PERSON SUBMITTING BILL OF LADING (cont.) :

102

10/7/2011 6:00:19 PM



Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup

BILL OF LADING (pursuant to 310 CMR 40.0030)

SUMMARY OF SHIPMENT SHEET __________ OF _________

BWSC112A

Release Tracking Number

1. Date of Shipment: 2. Date of Receipt: 3. Number of Loads Shipped: 4. Daily Volume Shipped:

A.  SUMMARY OF SHIPMENT (To be filled out by the receiving facility upon receipt of Remediation Waste):

5. Totals Recorded on this Summary of Shipment Sheet:

Check here if additional BWSC112A BOL Summary Sheets are needed.

Revised: 03/10/2010 Page 1 of 1

galstonsyds3

B.

(mm/dd/yyyy) (mm/dd/yyyy)

10

✔

196.58

9/1/2011

255.24

2392.21

8/24/2011

11

6

9/1/2011

8

457.20

8/24/2011

1

445.68

8/31/2011

8/26/2011

8/23/2011

14

8/26/2011

2

14

8/31/2011

142.79

75

8/23/2011

544.15

8/30/2011

8/25/2011

5

17

8/30/2011

350.57

1

8/25/2011



Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC112B

BILL OF LADING (pursuant to 310 CMR 40.0030)

SUMMARY SHEET SIGNATURE PAGE

Release Tracking Number

A.  ACKNOWLEDGEMENT OF RECEIPT OF REMEDIATION WASTE AT RECEIVING FACILITY OR TEMPORARY STORAGE:

B.  ACKNOWLEDGEMENT OF SHIPMENT AND RECEIPT OF REMEDIATION WASTE BY PERSON CONDUCTING RESPONSE   
ACTIONS ASSOCIATED WITH THIS BILL OF LADING:

14.  Check here if attaching optional supporting documentation such as copies of Load Information Summary Sheets

1. I, ___________________________________________, attest under the pains and penalties or perjury (i) that I have personally
examined and am familiar with the information contained in this submittal, including any and all documents accompanying this
transmittal form, (ii) that, based on my inquiry of those individuals immediately responsible for obtaining the information, the
material information contained in this submittal is, to the best of my knowledge and belief, true, accurate and complete, and (iii)
that I am fully authorized to make this attestation on behalf of the entity legally responsible for this submittal. I/the person or
entity on whose behalf this submittal is made am/is aware that there are significant penalties, including, but not limited to,
possible fines and imprisonment, for willfully submitting false, inaccurate, or incomplete information.

2. By: 3.  Title:  

6. Check here if the address of the person providing certification is different from address recorded in BWSC112 Section H.  

4. For: 5.  Date:  
(Name of person or entity recorded in Section G

8.  City/Town: 10.  Zip Code:9.  State:

11. Telephone: 13. Fax:12. Ext:

7.  Street:

1. I, ___________________________________________, attest under the pains and penalties or perjury (i) that I have personally
examined and am familiar with the information contained in this submittal, including any and all documents accompanying this
transmittal form, (ii) that, based on my inquiry of those individuals immediately responsible for obtaining the information, the
material information contained in this submittal is, to the best of my knowledge and belief, true, accurate and complete, and (iii)
that I am fully authorized to make this attestation on behalf of the entity legally responsible for this submittal. I/the person or
entity on whose behalf this submittal is made am/is aware that there are significant penalties, including, but not limited to,
possible fines and imprisonment, for willfully submitting false, inaccurate, or incomplete information.

2. By: 3.  Title:  

4. For: 5.  Date:

Revised: 03/10/2010 Page 1 of 1

6.  Date of Final Shipment associated with this Bill of Lading:
(mm/dd/yyyy)

(mm/dd/yyyy)

(mm/dd/yyyy)

Thor Helgason

Thor Helgason

WASTE MANAGEMENT - TURNEY LANDFILL

W.R. GRACE 10/7/2011

9/1/2011

10

AGENT FOR GRACE

DISTRICT MANAGER

2

9/26/2011

John E Nadeau

John E Nadeau



  

 

 

 

 

 

 

 

 

 

 

  

Bill of Lading for Sinking Pond 
Impacted Materials 

  



Revised: 03/10/2010  Ver:9.10.1.0

Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC112

BILL OF LADING (pursuant to 310 CMR 40.0030)

Release Tracking Number

A.  LOCATION OF SITE OR DISPOSAL SITE WHERE REMEDIATION  WASTE WAS GENERATED:

1.  Release Name/Location Aid:  

2.  Street Address:

3.  City/Town: 4.  Zip Code:

B.  THIS FORM IS BEING USED TO: (check one: B1-B4):

1.  Submit a  Bill of Lading (BOL) to transport Remediation Waste to Temporary Storage or a Receiving Facility.

Page 1 of 5

(All sections of this transmittal form must be filled out unless otherwise noted)

5.  Check her if a Tier Classification Submittal has been provided to DEP for this disposal site:

a.  Tier 1A b.  Tier 1B b.  Tier 1C d.  Tier II

6.  If applicable provide the Permit Number: ___________________________________________

3.  Submit an Attestation of Completion of Shipment to a Receiving Facility (Sections C, F and J are not required):

6. Period of Generation Associated with this Bill of Lading ________________ to _________________
(mm/dd/yyyy)(mm/dd/yyyy)

(mm/dd/yyyy)

The Bill of Lading is not considered complete until the Attestation of Completion of Shipment is received by the Department.

a.  Soil b. Groundwater

C.  DESCRIPTION OF WASTE AND WASTE SOURCE:

1.  Contaminated Media /Debris (check all that apply):

c.  Surface Water d.  Sediment  e.  Vegetation or Organic Debris 

4.  Certify that Remediation Waste Was Not Shipped, and the Bill of Lading is Void.  (Sections C, D, E, and F are not 
required)

f.  Demolition/Construction Waste g. Inorganic Absorbent Materials h.  Other:_________________________

2.  Uncontainerized Waste (check all that apply):

a.  Inorganic Absorbent Materials b. Other:_______________________________________________________

Response Actions associated with this BOL (check all that apply):

a. Immediate Response Action (IRA)

b.  Release Abatement Measure (RAM)

c. Downgradient Property Status (DPS)

g. Other __________________________________________

e. Comprehensive Response Actions 

2.  Submit an Attestation of Completion of Shipment to Temporary Storage (Sections C, F and J are not required):

f.. Limited Removal Action (LRA): 
(must be retained pursuant to 310 CMR 
40.0034(6); can’t be submitted via eDEP)

d. Utility Release Abatement Measure (URAM) 

5. Date Bill of Lading submitted to the Department:_________________   b. eDEP Transaction ID: ___________________

10

✔

✔

50 INDEPENDENCE RD

SUPERFUND REMEDIAL ACTION

WR GRACE

11/30/2011

✔

NA

ACTON

✔

2

✔

✔

9/2/2011

✔



Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC112

Release Tracking Number

Page 2 of 5

:

Revised: 03/10/2010

D. TRANSPORTER OR COMMON CARRIER INFORMATION:

4.  Street:

6.  City/Town: 8.  Zip Code:

1.  Transporter/Common Carrier Name:

2.  Contact First Name: 3. Last Name:

5. Title:

7.  State:

9. Telephone: 11. Fax:10. Ext:

:

3.   Containerized Waste (check all that apply):

C.  DESCRIPTION OF WASTE AND WASTE SOURCE  (cont.):

a. Tank Bottoms/Sludges b. Containers d. Engineered Impoundmentsc. Drums

e. Other:____________________________________________

4.  Estimated Quantity: ______________

5.  Contaminant Source (check one):

a. Transportation Accident b. Underground Storage Tank c. Brownfields Redevelopment

d. Other:_____________________________________________

6.  Type of Contaminant (check all that apply):

a.  Gasoline b. Diesel Fuel c. #2 Fuel Oil d. #4 Fuel Oil e. #6 Fuel Oil 

g. Waste Oil h.  Kerosene i. Chlorinated Solvents j. Urban Fill k. Other:_________________

f.  Jet Fuel

7.  Constituents of Concern (check all that apply):

a. As b. Cd c. Cr d. Pb e. Hg f. EPH/TPH

h. PCBs i. VOCs j. SVOCs k. Other:_________________________________

8.  If applicable, check the box for the Reportable Concentration Category of the site:

a. RCS-1 b. RCS-2 c. RCGW-1 d. RCGW-2

9. Remediation Waste Characterization Documentation (check at least one):

a. Site History Information b. Sampling Analytical Methods and Procedures c. Laboratory Data 

d. Field Screening Data

i. Date submitted:______________________    ii. Type of Documentation:_____________________________________

BILL OF LADING (pursuant to 310 CMR 40.0030)

Tons Cu. Yds.

e. Characterization Documentation previously submitted to the Department 

(mm/dd/yyyy)

Gallons

g. VPH

METALS

10

OXIDATION OF NAT. OCCURRING METALS

✔

WILTON NY

✔

D.A. COLLINS ENVIRONMENTAL SERVICES LLC

BRUCE

✔

2

✔

5186640925

✔

✔

269 BALLARD ROAD

5186649855

HEBBEL

6000

128310000



E. RECEIVING FACILITY/TEMPORARY STORAGE LOCATION:

4.  Street:

6.  City/Town: 8.  Zip Code:

1.  Operator/Facility Name:

2.  Contact First Name: 3. Last Name:

5. Title:

7.  State:

9. Telephone: 11. Fax:10. Ext:

12.  Type of Facility: (Check one)

a.  Temporary Storage

ii. Reason for Temporary Storage:

i. Period of Temporary Storage: _________________ to ____________________
(mm/dd/yyyy) (mm/dd/yyyy)

b.  Asphalt Batch/Hot Mix

f.  Asphalt Batch/Cold Mix g.  Thermal Processing

c.  Landfill/Disposal e.  Landfill/Daily Coverd.  Landfill/Structural Fill

h.  Incinerator i.  Other:

13.  Division of Hazardous Waste/Class A Permit Number:

14.  Division of Solid Waste Permit Number:

Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC112

Release Tracking Number
BILL OF LADING (pursuant to 310 CMR 40.0030)

F. LSP SIGNATURE AND STAMP:

I attest under the pains and penalties of perjury that I have personally examined and am familiar with this submittal form, including 
any and all documents accompanying this submittal. In my professional opinion and judgment based upon application of (i) the 
standard of care in 309 CMR 4.02(1), (ii) the applicable provisions of 309 CMR 4.02(2) and (3), and 309 CMR 4.03(2), and (iii) the 
provisions of 309 CMR 4.03(3), to the best of my knowledge, information and belief, the assessment action(s) undertaken to 
characterize the Remediation Waste which is (are) the subject of this submittal for acceptance at the facility identified in this 
submittal comply with applicable provisions of 310 CMR 40.0000, and such facility is permitted to accept Remediation Waste having 
the characteristics described in this submittal.

I am aware that significant penalties may result, including, but not limited to, possible fines and imprisonment, if I submit information 
which I know to be false, inaccurate or materially incomplete.

Page 3 of 5Revised: 03/10/2010

2. First Name: 3. Last Name:

4. Telephone: 5. Ext.

6. FAX:

7. Signature:

8. Date:

1. LSP #:

9. LSP Stamp:

15.  EPA Identification Number:

(mm/dd/yyyy)

10

Jeffrey S Holden

ROCHESTER

DES-SW-SP-95001

JEFFREY S

GAUTHIER

8606451084

NH

N/A

6033302198

90 ROCHESTER NECK ROAD TECHNICAL COORDINATOR

9/22/2011

8137

2

038390000

N/A

HOLDEN

WASTE MANAGEMENT - TURNKEY LANDFILL

JOYCE

6033302119

✔



Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC112

BILL OF LADING (pursuant to 310 CMR 40.0030)
Release Tracking Number

a. change in contact name b. Change of address c. change in person 
undertaking response actions

G.  PERSON SUBMITTING BILL OF LADING:

1.  Check all that apply:

5.  Street:

7.  City/Town: 9.  Zip Code:

2.  Name of Organization:

3.  Contact First Name: 4. Last Name:

6. Title:

8.  State:

10. Telephone: 12. Fax:11. Ext:

H.  RELATIONSHIP TO SITE OF PERSON SUBMITTING BILL OF LADING:

a. Owner b. Operator c. Generator1.  RP or PRP: d. Transporter

e. Other RP or PRP          Specify:
2.  Fiduciary, Secured Lender or Municipality with Exempt Status (as defined by M.G.L. c.21E, s.2):

3.  Agency or Public Utility on a Right of Way (as defined by M.G.L. c.21E, s.5(j))

4.  Any Other person Undertaking Response Actions:     Specify Relationship:

Revised: 03/10/2010 Page 4 of 5

Check here to change relationship

I.  REQUIRED ATTACHMENTS AND SUBMITTALS :

1.  Check here if the Response Action(s) on which this opinion is based, if any, are (were) subject to any order(s),  
permit(s) and/or approvals issued by DEP or EPA.  If the box is checked, you must attach a statement identifying the
applicable provisions thereof.

2.  Check here if any non-updatable information provided on this form is incorrect, e. g. property address. Send corrections to 
BWSC.eDEP@state.ma.us

3.  Check here to certify that the LSP Opinion containing the material facts, data, and other information is attached.

J.  CERTIFICATION OF PERSON SUBMITTING BILL OF LADING :

1. I, ___________________________________________, attest under the pains and penalties or perjury (i) that I have personally
examined and am familiar with the information contained in this submittal, including any and all documents accompanying this
transmittal form, (ii) that, based on my inquiry of those individuals immediately responsible for obtaining the information, the
material information contained in this submittal is, to the best of my knowledge and belief, true, accurate and complete, and (iii)
that I am fully authorized to make this attestation on behalf of the entity legally responsible for this submittal. I/the person or
entity on whose behalf this submittal is made am/is aware that there are significant penalties, including, but not limited to,
possible fines and imprisonment, for willfully submitting false, inaccurate, or incomplete information.

2. By: 3.  Title:  

4. For: 5.  Date:  
(Name of person or entity recorded in Section H) (mm/dd/yyyy)

10

024520000

THOR

✔

W.R. GRACE

✔

THOR HELGASON

THOR HELGASON

✔

W.R. GRACE

AGENT FOR GRACE

✔

MA

✔

WALTHAM

2

AGENT FOR GRACE

HELGASON

7816428775

9/22/2011

135 BEAVER STREET



Revised: 03/10/2010 Page 5 of 5

Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC112

Release Tracking Number

YOU ARE SUBJECT TO AN ANNUAL COMPLIANCE ASSURANCE FEE OF UP TO $10,000 PER
BILLABLE YEAR FOR THIS DISPOSAL SITE. YOU MUST LEGIBLY COMPLETE ALL RELEVANT
SECTIONS OF THIS FORM OR DEP MAY RETURN THE DOCUMENT AS INCOMPLETE. IF YOU

SUBMIT AN INCOMPLETE FORM, YOU MAY BE PENALIZED FOR MISSING A REQUIRED DEADLINE.

Date Stamp (MassDEP USE ONLY):

8.  City/Town: 10.  Zip Code:9.  State:

11. Telephone: 13. Fax:12. Ext:

7.  Street:

BILL OF LADING (pursuant to 310 CMR 40.0030)

6. Check here if the address of the person providing certification is different from address recorded in Section H.

J.  CERTIFICATION OF PERSON SUBMITTING BILL OF LADING (cont.) :

102

9/22/2011 9:18:24 AM



Revised: 03/10/2010  Ver:9.10.1.0

Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC112

BILL OF LADING (pursuant to 310 CMR 40.0030)

Release Tracking Number

A.  LOCATION OF SITE OR DISPOSAL SITE WHERE REMEDIATION  WASTE WAS GENERATED:

1.  Release Name/Location Aid:  

2.  Street Address:

3.  City/Town: 4.  Zip Code:

B.  THIS FORM IS BEING USED TO: (check one: B1-B4):

1.  Submit a  Bill of Lading (BOL) to transport Remediation Waste to Temporary Storage or a Receiving Facility.

Page 1 of 5

(All sections of this transmittal form must be filled out unless otherwise noted)

5.  Check her if a Tier Classification Submittal has been provided to DEP for this disposal site:

a.  Tier 1A b.  Tier 1B b.  Tier 1C d.  Tier II

6.  If applicable provide the Permit Number: ___________________________________________

3.  Submit an Attestation of Completion of Shipment to a Receiving Facility (Sections C, F and J are not required):

6. Period of Generation Associated with this Bill of Lading ________________ to _________________
(mm/dd/yyyy)(mm/dd/yyyy)

(mm/dd/yyyy)

The Bill of Lading is not considered complete until the Attestation of Completion of Shipment is received by the Department.

a.  Soil b. Groundwater

C.  DESCRIPTION OF WASTE AND WASTE SOURCE:

1.  Contaminated Media /Debris (check all that apply):

c.  Surface Water d.  Sediment  e.  Vegetation or Organic Debris 

4.  Certify that Remediation Waste Was Not Shipped, and the Bill of Lading is Void.  (Sections C, D, E, and F are not 
required)

f.  Demolition/Construction Waste g. Inorganic Absorbent Materials h.  Other:_________________________

2.  Uncontainerized Waste (check all that apply):

a.  Inorganic Absorbent Materials b. Other:_______________________________________________________

Response Actions associated with this BOL (check all that apply):

a. Immediate Response Action (IRA)

b.  Release Abatement Measure (RAM)

c. Downgradient Property Status (DPS)

g. Other __________________________________________

e. Comprehensive Response Actions 

2.  Submit an Attestation of Completion of Shipment to Temporary Storage (Sections C, F and J are not required):

f.. Limited Removal Action (LRA): 
(must be retained pursuant to 310 CMR 
40.0034(6); can’t be submitted via eDEP)

d. Utility Release Abatement Measure (URAM) 

5. Date Bill of Lading submitted to the Department:_________________   b. eDEP Transaction ID: ___________________

10

✔

✔

50 INDEPENDENCE RD

WR GRACE

11/30/2011

417741

NA

ACTON

2

9/22/2011 9:18:24 

✔

9/2/2011



Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC112

Release Tracking Number

Page 2 of 5

:

Revised: 03/10/2010

D. TRANSPORTER OR COMMON CARRIER INFORMATION:

4.  Street:

6.  City/Town: 8.  Zip Code:

1.  Transporter/Common Carrier Name:

2.  Contact First Name: 3. Last Name:

5. Title:

7.  State:

9. Telephone: 11. Fax:10. Ext:

:

3.   Containerized Waste (check all that apply):

C.  DESCRIPTION OF WASTE AND WASTE SOURCE  (cont.):

a. Tank Bottoms/Sludges b. Containers d. Engineered Impoundmentsc. Drums

e. Other:____________________________________________

4.  Estimated Quantity: ______________

5.  Contaminant Source (check one):

a. Transportation Accident b. Underground Storage Tank c. Brownfields Redevelopment

d. Other:_____________________________________________

6.  Type of Contaminant (check all that apply):

a.  Gasoline b. Diesel Fuel c. #2 Fuel Oil d. #4 Fuel Oil e. #6 Fuel Oil 

g. Waste Oil h.  Kerosene i. Chlorinated Solvents j. Urban Fill k. Other:_________________

f.  Jet Fuel

7.  Constituents of Concern (check all that apply):

a. As b. Cd c. Cr d. Pb e. Hg f. EPH/TPH

h. PCBs i. VOCs j. SVOCs k. Other:_________________________________

8.  If applicable, check the box for the Reportable Concentration Category of the site:

a. RCS-1 b. RCS-2 c. RCGW-1 d. RCGW-2

9. Remediation Waste Characterization Documentation (check at least one):

a. Site History Information b. Sampling Analytical Methods and Procedures c. Laboratory Data 

d. Field Screening Data

i. Date submitted:______________________    ii. Type of Documentation:_____________________________________

BILL OF LADING (pursuant to 310 CMR 40.0030)

Tons Cu. Yds.

e. Characterization Documentation previously submitted to the Department 

(mm/dd/yyyy)

Gallons

g. VPH

10

WILTON NY

D.A. COLLINS ENVIRONMENTAL LLC

BRUCE

2

518-6640925

PROJECT MANAGER269 BALLARD ROAD

518-6649855

HEBBEL

128310000



E. RECEIVING FACILITY/TEMPORARY STORAGE LOCATION:

4.  Street:

6.  City/Town: 8.  Zip Code:

1.  Operator/Facility Name:

2.  Contact First Name: 3. Last Name:

5. Title:

7.  State:

9. Telephone: 11. Fax:10. Ext:

12.  Type of Facility: (Check one)

a.  Temporary Storage

ii. Reason for Temporary Storage:

i. Period of Temporary Storage: _________________ to ____________________
(mm/dd/yyyy) (mm/dd/yyyy)

b.  Asphalt Batch/Hot Mix

f.  Asphalt Batch/Cold Mix g.  Thermal Processing

c.  Landfill/Disposal e.  Landfill/Daily Coverd.  Landfill/Structural Fill

h.  Incinerator i.  Other:

13.  Division of Hazardous Waste/Class A Permit Number:

14.  Division of Solid Waste Permit Number:

Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC112

Release Tracking Number
BILL OF LADING (pursuant to 310 CMR 40.0030)

F. LSP SIGNATURE AND STAMP:

I attest under the pains and penalties of perjury that I have personally examined and am familiar with this submittal form, including 
any and all documents accompanying this submittal. In my professional opinion and judgment based upon application of (i) the 
standard of care in 309 CMR 4.02(1), (ii) the applicable provisions of 309 CMR 4.02(2) and (3), and 309 CMR 4.03(2), and (iii) the 
provisions of 309 CMR 4.03(3), to the best of my knowledge, information and belief, the assessment action(s) undertaken to 
characterize the Remediation Waste which is (are) the subject of this submittal for acceptance at the facility identified in this 
submittal comply with applicable provisions of 310 CMR 40.0000, and such facility is permitted to accept Remediation Waste having 
the characteristics described in this submittal.

I am aware that significant penalties may result, including, but not limited to, possible fines and imprisonment, if I submit information 
which I know to be false, inaccurate or materially incomplete.

Page 3 of 5Revised: 03/10/2010

2. First Name: 3. Last Name:

4. Telephone: 5. Ext.

6. FAX:

7. Signature:

8. Date:

1. LSP #:

9. LSP Stamp:

15.  EPA Identification Number:

(mm/dd/yyyy)

10

ROCHESTER

DES-SW-SP-95-001

BELLIO

NH

NA

603-3302198

30 ROCHESTER NECK ROAD WASTE APPROVALS MANAGER

2

038390000

NA

WASTE MANAGEMENT OF NEW HAMPSHIRE (TREE)

ELLEN

603-3302119

✔



Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC112

BILL OF LADING (pursuant to 310 CMR 40.0030)
Release Tracking Number

a. change in contact name b. Change of address c. change in person 
undertaking response actions

G.  PERSON SUBMITTING BILL OF LADING:

1.  Check all that apply:

5.  Street:

7.  City/Town: 9.  Zip Code:

2.  Name of Organization:

3.  Contact First Name: 4. Last Name:

6. Title:

8.  State:

10. Telephone: 12. Fax:11. Ext:

H.  RELATIONSHIP TO SITE OF PERSON SUBMITTING BILL OF LADING:

a. Owner b. Operator c. Generator1.  RP or PRP: d. Transporter

e. Other RP or PRP          Specify:
2.  Fiduciary, Secured Lender or Municipality with Exempt Status (as defined by M.G.L. c.21E, s.2):

3.  Agency or Public Utility on a Right of Way (as defined by M.G.L. c.21E, s.5(j))

4.  Any Other person Undertaking Response Actions:     Specify Relationship:

Revised: 03/10/2010 Page 4 of 5

Check here to change relationship

I.  REQUIRED ATTACHMENTS AND SUBMITTALS :

1.  Check here if the Response Action(s) on which this opinion is based, if any, are (were) subject to any order(s),  
permit(s) and/or approvals issued by DEP or EPA.  If the box is checked, you must attach a statement identifying the
applicable provisions thereof.

2.  Check here if any non-updatable information provided on this form is incorrect, e. g. property address. Send corrections to 
BWSC.eDEP@state.ma.us

3.  Check here to certify that the LSP Opinion containing the material facts, data, and other information is attached.

J.  CERTIFICATION OF PERSON SUBMITTING BILL OF LADING :

1. I, ___________________________________________, attest under the pains and penalties or perjury (i) that I have personally
examined and am familiar with the information contained in this submittal, including any and all documents accompanying this
transmittal form, (ii) that, based on my inquiry of those individuals immediately responsible for obtaining the information, the
material information contained in this submittal is, to the best of my knowledge and belief, true, accurate and complete, and (iii)
that I am fully authorized to make this attestation on behalf of the entity legally responsible for this submittal. I/the person or
entity on whose behalf this submittal is made am/is aware that there are significant penalties, including, but not limited to,
possible fines and imprisonment, for willfully submitting false, inaccurate, or incomplete information.

2. By: 3.  Title:  

4. For: 5.  Date:  
(Name of person or entity recorded in Section H) (mm/dd/yyyy)

10

024520000

THOR

W.R. GRACE

✔

MA

✔

WALTHAM

2

AGENT FOR GRACE

HELGASON

7816428775

135 BEAVER STREET



Revised: 03/10/2010 Page 5 of 5

Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC112

Release Tracking Number

YOU ARE SUBJECT TO AN ANNUAL COMPLIANCE ASSURANCE FEE OF UP TO $10,000 PER
BILLABLE YEAR FOR THIS DISPOSAL SITE. YOU MUST LEGIBLY COMPLETE ALL RELEVANT
SECTIONS OF THIS FORM OR DEP MAY RETURN THE DOCUMENT AS INCOMPLETE. IF YOU

SUBMIT AN INCOMPLETE FORM, YOU MAY BE PENALIZED FOR MISSING A REQUIRED DEADLINE.

Date Stamp (MassDEP USE ONLY):

8.  City/Town: 10.  Zip Code:9.  State:

11. Telephone: 13. Fax:12. Ext:

7.  Street:

BILL OF LADING (pursuant to 310 CMR 40.0030)

6. Check here if the address of the person providing certification is different from address recorded in Section H.

J.  CERTIFICATION OF PERSON SUBMITTING BILL OF LADING (cont.) :

102

11/30/2011 8:53:33 PM



Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup

BILL OF LADING (pursuant to 310 CMR 40.0030)

SUMMARY OF SHIPMENT SHEET __________ OF _________

BWSC112A

Release Tracking Number

1. Date of Shipment: 2. Date of Receipt: 3. Number of Loads Shipped: 4. Daily Volume Shipped:

A.  SUMMARY OF SHIPMENT (To be filled out by the receiving facility upon receipt of Remediation Waste):

5. Totals Recorded on this Summary of Shipment Sheet:

Check here if additional BWSC112A BOL Summary Sheets are needed.

Revised: 03/10/2010 Page 1 of 1

galstonsyds3

B.

(mm/dd/yyyy) (mm/dd/yyyy)

10

✔

480.94

10/3/2011

288.38

19

7315.3

411.03

9/26/2011

16

10/8/2011

16

752.13

10/13/2011

471.99

15

10/3/2011

9

10/12/2011

539.56

10/7/2011

268.45

9/26/2011

10/5/2011

1

354.95

9/30/2011

25

10/13/2011

15

9/28/2011

479.18

9/23/2011

10/7/2011

9

30.07

9/28/2011

2

10/5/2011

11

9/30/2011

10/10/2011

641.34

10/6/2011

23

14

15

9/23/2011

10/4/2011

359.80

9/29/2011

1

10/12/2011

608.17

10/11/2011

9/27/2011

10/10/2011

20

10/6/2011

607.97

10/11/2011

10/4/2011 17

12

505.73

✔

9/29/2011

10/8/2011

515.61

21

2

9/27/2011



Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup

BILL OF LADING (pursuant to 310 CMR 40.0030)

SUMMARY OF SHIPMENT SHEET __________ OF _________

BWSC112A

Release Tracking Number

1. Date of Shipment: 2. Date of Receipt: 3. Number of Loads Shipped: 4. Daily Volume Shipped:

A.  SUMMARY OF SHIPMENT (To be filled out by the receiving facility upon receipt of Remediation Waste):

5. Totals Recorded on this Summary of Shipment Sheet:

Check here if additional BWSC112A BOL Summary Sheets are needed.

Revised: 03/10/2010 Page 1 of 1

galstonsyds3

B.

(mm/dd/yyyy) (mm/dd/yyyy)

10

✔

417.57

11/10/2011

315.25

2191.32

10/17/2011

2

10

17

13

11/10/2011

10

176.21

249.21

10/17/2011

11/15/2011

2

282.29

11/9/2011

1

11/7/2011

10/14/2011

8

11/7/2011

2

11/15/2011

9

11/9/2011

252.33

11/16/2011

71

10/14/2011

11/14/2011

130.11

11/8/2011

11/4/2011

8

11/16/2011

11/14/2011 6

4

39.42

11/8/2011

311.93

2

11/4/2011



Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC112B

BILL OF LADING (pursuant to 310 CMR 40.0030)

SUMMARY SHEET SIGNATURE PAGE

Release Tracking Number

A.  ACKNOWLEDGEMENT OF RECEIPT OF REMEDIATION WASTE AT RECEIVING FACILITY OR TEMPORARY STORAGE:

B.  ACKNOWLEDGEMENT OF SHIPMENT AND RECEIPT OF REMEDIATION WASTE BY PERSON CONDUCTING RESPONSE   
ACTIONS ASSOCIATED WITH THIS BILL OF LADING:

14.  Check here if attaching optional supporting documentation such as copies of Load Information Summary Sheets

1. I, ___________________________________________, attest under the pains and penalties or perjury (i) that I have personally
examined and am familiar with the information contained in this submittal, including any and all documents accompanying this
transmittal form, (ii) that, based on my inquiry of those individuals immediately responsible for obtaining the information, the
material information contained in this submittal is, to the best of my knowledge and belief, true, accurate and complete, and (iii)
that I am fully authorized to make this attestation on behalf of the entity legally responsible for this submittal. I/the person or
entity on whose behalf this submittal is made am/is aware that there are significant penalties, including, but not limited to,
possible fines and imprisonment, for willfully submitting false, inaccurate, or incomplete information.

2. By: 3.  Title:  

6. Check here if the address of the person providing certification is different from address recorded in BWSC112 Section H.  

4. For: 5.  Date:  
(Name of person or entity recorded in Section G

8.  City/Town: 10.  Zip Code:9.  State:

11. Telephone: 13. Fax:12. Ext:

7.  Street:

1. I, ___________________________________________, attest under the pains and penalties or perjury (i) that I have personally
examined and am familiar with the information contained in this submittal, including any and all documents accompanying this
transmittal form, (ii) that, based on my inquiry of those individuals immediately responsible for obtaining the information, the
material information contained in this submittal is, to the best of my knowledge and belief, true, accurate and complete, and (iii)
that I am fully authorized to make this attestation on behalf of the entity legally responsible for this submittal. I/the person or
entity on whose behalf this submittal is made am/is aware that there are significant penalties, including, but not limited to,
possible fines and imprisonment, for willfully submitting false, inaccurate, or incomplete information.

2. By: 3.  Title:  

4. For: 5.  Date:

Revised: 03/10/2010 Page 1 of 1

6.  Date of Final Shipment associated with this Bill of Lading:
(mm/dd/yyyy)

(mm/dd/yyyy)

(mm/dd/yyyy)

Thor Helgason

Thor Helgason

WASTE MANAGEMENT OF NEW HAMPSHIRE (TREE)

W.R. GRACE 11/30/2011

11/16/2011

10

AGENT FOR GRACE

DISTRICT MANAGER

2

11/29/2011

John E. Nadeau

John E. Nadeau



  

 

 

 

 

 

 

 

 

 

 

  

Non-Impacted Trees and 
Vegetative Material from North 
Lagoon Wetland Disposed at  

RJ Cobb in Bellingham, MA 

  



THIS SHIPPING ORDER 

' Carrier's Name: Cob b 

rhe uid IeIUII IIOd coadltlolll LIe bore,!2: 

must be Iegtlly filled In, in Inti; In Indelible PencIl, or WI 
carbon, and retained ,by the Agent 

...... ~ II» !!::!fJ*r IDd ocapI8d for himIclf ~ hiI lSIigDL 

COt!" 
(Mal! or maal add ..... for purpcjn. of notNioatlon onlY.) 

Consigned TO 
On Cdtecton P!wqS/llpment9I71'ttOIJ{rrdt IfJI)MrblfJJf9~1 i..-ne orllBoIIerM8_~f 118m 430, SfC. 1. .. /1Itr:t 

Destination I .' , Iq e.J ~ :~Vr:-: .SI!fre1 r.~ ( I i7';'/lc,r1'r , l : 
f . 

I'",c.*· County 
Deilvery* 

State 

Route ,;...0- ~ .... ' Address 
.. '. 

Cobb 
(* To t..1iIMf ito Of#f \IItIeI'I..,.., df 'Iha and ~ I&rtI!I ~ lor dellvefyt!w.~l) 

Delivering Carrier /<:T 'Car or Vehicle Initials and No. 

Collect'on Delivery $ And Remit to 

Street Cltv . 
N,. 

H.M. Kn:I at Package, Deecrlptlon 0/ Mel .. , SpKla1 MarM, and EXoeptIons '~'~!IJ!~~ 
c_ , __ 

orA •• 

#" ,~ 
, 

I-r. ' ie' I·' -, 
! i\-l'" ,. l ttl",,:! C. -o/J" ,,: C" ,! ~~ t:\' ~ ~ '1 •. ;,;' 

(;CI) 
I "; 

, 

(,f..{ ./(j 5./ 

Shippers No. _______ _ 

Carrier's No. 

Svbjccl !D Scctiaa 7 of :oodI.tIoDt. if "1hII ohipmcnt 
is 110 ~ <ldivorad '" lbo ~_IJIIW 1Iri'CIxAA ~ 
0-. tIoc """;pcr, tIorr cDnlijPot ,hall ,i", the 
foIlo,.:..,,~ 
~"..... 1balI_ :u fI'dJh~~ :: ~ &hipmo:d: - triIboIIl ~ 

City - ...... 
Zip 

~oI~.) 

C. O. D. """"" 10" 
Pa~by 
o Shipper o Consignee 

Hm. .... llteiobe ........ .." . 
State II=p he:t". "To be l're9'1d-M 

ChllCk 
Column 

Ro_ S • "' . .. ,..,.,... " .. "' ...... N .. """" delcdbed. _OIl. 

_."""'" 
'" (1k ..- lac ~ cw, d:c __ 1ftpIid.) 

CIIaqn MnKed: 

• 
t "Tboo flhra eftQI"'" .. for 1!IiI IlIipaoo..i 
cutorm 10 !be ~ lid ford! fa ~ bc:oi; 
...m'. califi<:1IIr. Ihorrm" ...,." .n oilier ~ 
of ~."1 of ~ ~.~~.au.~~ 



liS MEMORANDUM Ie an acknowledgment that a Bill of lading has been Issued and Is not the 0r1glna18111 of Lading. nor 
a oopy or duplicate, coverln'O the property named herein, and,!!> intended solely for filIng or record. Shippe(.s No. _______ _ 

came(sNo. 

j' •. ) I, I (MdOlthet .... Jb'pIM'pOaIIIIoI~orIy.) SuIIjod. b $e.;doI: 7 of ~ it "* IItipDr:IoI: 

Td ,.. , .... .. to \Ie 4:11¥em1 to th6 .,.,.,.ipI£e ""tblNt n:aJIDC 

Consigned I_{J ' ,:n M .. ,_,,,,,, ........... """ • ., .. 

::-;::;:=~~. ""::-':::c::::=::;;;;;;-:::::=:::::-::-:-:::::==:::-:::::-",==:-;;:====:::::-::::-;;:-:-..,-----------------! follow"" IIIIUlePl: _ 
On CQlltcton Calivery Shlpmem., \!'Ie ~rs. "COO. mUl t8pp'y, befOr'tl CX1nBlgI'IIO'e nlm. or t8olh,MlB9'7,ldld II'Ill*Im ~o, Sec. 1. 1 Tha c.ricr ,bill oot . ..w:. .t.il.....,. of thlt. 

. . 7" /I./. ,. ,., II / J ,1/ ....... I / .r. l'I>'7J~' Ihlpm'lllt 1IIIthcJu.1 Pl yrDe'u ' of freiatn Md oll other 
Destination { .-/~ U 0 ';' ; c' /-.... I, r. SWefft' $I;?e '11« nrt /" I I _ 'f' _ City lawM c!wJ04. 

'/ ' . I ~ . 
_ _ ,~~ _____ County State Zip 

R~e -?;'~'2~~~f ___________ ~~~~~2~~* 
(*To be IIIMlln aNt""'*' mpperdeUH::-:"'"''''='.=i.=.;;_'''· ;:-;:. ='"tII»;:-;"'::;-, ... ::O' ... =, """";;:::='1 --------i 

Delivering Carrier ..JEL"'L"" ..... '--'(~oLL .. kL).;;b"_ ____________ carorvehlcle Initials and No. ---------1 
Cellect on Delivery $ __ -,-___________ And Remit to ________________ -I 

c. O. D. Charges to be 
Paid by 

D Shipper 0 Consignee 

--------4----+---------,,,,-"---C--------------------------------------------+----------------,,--------,,----------i ~.-,.'" .... O=="Mo'-=-= ... >==w""d ... =c=~".c------­
II» IllllCUIlt repaid,) 

$ 

---------+----I-------------------------------------------------------------1----------------~--------~----------i ~ ~~~c~~ld~~*b~ ~ 
maku'l oe<tI1Iclle tlteRlIII, ucI all 0Ib0!J ~IJ 
of Rul$ 41 of the Uniform PnI,cht C1u.:ficllliou 



TH IS MEMO RAN DUM Is an acknowledgment that a Bill of Lading has been issued and is not the Original Bill of lading. nor 
a copy ordupifcate, oovaring the property named herein. and Is intended solely for filing or reoord. 

Carrier's Name(O b b 

tho .Iid tenJu lIDd coOOIliona Ire hcn:by aped eo by !be and a=pted for himIeIf and hil "_IEigDs. -
Consigned TO ~ r, In b 

(Mall or straat address for pUlJXIBas of notHicallon only.) 

On Collect on Delivery Shipments, the.lattarJ ~ mUilllJlpeaF ~re oon91gneo'l nama or WI oihel"ll'sa Pro<Aid [n ~em43~sea. 1. 'II ... -17" !\"/ f2. < 'V" ) •. ..J > •.... ~' .. , p, , l....} 
Destination i W - 1"' qtC 17 r Street i_~~-" · _ _ . -, -1-0:.'··1 .. '/ . , 

/Sr<;:!-
County 

Dehvery* 
State 

Route Address 

Rl (* To be filled In only when shipper d9llirea and governing tariIIs provide lor d,,\lVery thereet.) 

Delivering Carrier L" btl Car or Vehicle Initials and No. 

Collect on Delivery $ And Remit to 

Street C.il\I. 
N •. H.M. KInd of Package, Desoription of Articles, SpealaJ Marks, and Exceptions '%~~~ict ""', '_M orRata 

, GJm{) 17</r -, (. I C~I.')) I .' _, ' t I- !;- «-, WOO,.' 

i' I ) 
f I(){) C/.!, v,r l ~ / 

, / 

Shipper's No. _______ _ 

Carrier's No. 

Sul!joct to Soctlon 7 or c:ondiIiD .... if lbil obipmcnl 
II to be delivered to !be C<>JI5ignce wilhoul rccoune 
0lI !be COII1il""f, !be COIIsIgDOr IhIll .Ign !be 
foIJo·"'in!: .tr.tcmcnt: 

The corricr """'I 001 ~r~1:li:;r sl ~ shipmenl witbaut plymenl 

City l;:wtul cbarges. 

Zip 

(Sgnsture of CllrIIlgroor.) 

C. O. D. Charges to be 
Paid by 
o ShIpper o Consignee 

U clwge. are 10 be 
_. 

wrio w 

State stomp here, 'To be Pref,;!d." 

Check 
Column 

Rttelui ., • ",I, 
in prepaymerat of .. clw", 00 

,. ,....., 
deocribcd h=on. 

Agent or Cashler 

"" (The slaallUre ~ 8d00w\cdge:l 
the amount ~.) 

001, 

Clwps Advll"':od: 

, $ 

t ''Tho "" '00 ..... "" '" 0;, llhipmcnl 
confmo 10 rba specificadoos let forth in !be box 
mlkcr'l certilicw: thereoB, and all otber requimneDU 
of Rule 041 of !be Unifono Fm&ht C1anili .. lioo 



THIS SHIPPING ORDER 

R·J,.r I I 
Carrier's Name: ~() ~ ~;? 

Route --

must be legibly filled in, in Ink, in Indelible Pencil, or in 
Carbon, and retained by the Agent. 

Address 
(' 
~.i '\ r I I Cc :; I:J 

(* To be filled In only when shlppar deslrea ami governing blriffa provide for delfVI:uy thertla!.) 

Delivering Carrier ' I 
,J Car or Vehicie Initials and No. 

Collect on Delivery $ And Remit to 

Street Citv 
No. *WaIght (Subject CI_ 

. Packages ~". Kind of Package, Dascrtptlon of Articlss, SpllClol MaI1<8, and EXoaptlons to COrrert!on) crRate 

. 
OOlOj) 

1~. Ii 
/' J. CI.1.},S) I . IQ"IN LftJOcr , 

( CIK) 
I 

.lOt) Vt.'!7 , 

. 

. 

Shippers No. ______ '-__ 

Carrier's No. 

State 
"'~k 

Column 

(Slgnl!llJre of canslgnor.) 

c. O. D. Charges to be 
Paid by 
o Shipper 0 Consignee 

H chlll'gCS ~ to be p:repllid, write or 
IIImp beJa, "To bc rrep.id." 

Received $ to apply 
io prepnymenl of the cLJr~ on the prupcrty 
described boreon . 

Atent: or Casbier 

Charges AdvllllCed: 

• 
t '"The film: conubws used 1W Ibis ohipmcm. 
CODfunn to Ihs ~atIon& lei forth in the boK 
IIIIkcr'I cm:JicaIe Ihcroon, ODd all 0!Iw requlremeDu 
of Rula 041 or Ihc Unifum!. Fn::idtt ClusificatiOIl 



" !' 

THIS SHIPPING ORDER _ .. ,.."'Y .... "''''-'''' Indo",," P,n,H, ,," 
Garbon, and tetall1IiiId tJoj-lf1e Agerrt. Shippers No. _______ _ 

:) Gobb DeliveHng Carner --'-'--=--=-_--==---='-___________ Car orVehicielnitlals and No. -,-______ ---j c. O. D. ·""",.,..Io .. 
Paid by 

Collect on Delivery $, _____________ And Remij to -----------------1 o Shipper 0 Consignee 

No. 
CDlumn 

J 
-----+--c+-~2-~~~--7_~~~~~_.~~<=~~~--=:2~fC~L-_+-------_t----t_----_+ ~~t ~ ~ ~w .. ~ ~~~~ 

<Wcribcd l!erecra. 

----1r--1----------"----------------+-------~---_+----~ ~·-,~~===.,Mn~~ ... ==~*""~~~~,c--­
!bo - !ftI)II!d.1 

----+--+---------------------~~----~--~---__l~~ 
• 

----t_-t---------"--------------------+--------+----~----~~ ~~~~~~bbeaba.~ 
DIbr', ....ci6: .. ~ aDd III 0Ibet ~ 
01 ltD 4l 01 tho. thlO!ana h.icJx C'II$oltbtiau 



I 
I 

I 

I 

THIS SHIPPING ORDER must be lesjbly fill9cl ln, In Irj(, illodelible Pend, or n 
Carbon, and rotained by the Agent. Shippe(s No. ________ _ 

Carrier's Name: Cc b 1, Carrier's No. 

C. O. D. C!Ia .... "' ... 
Paid by 

Collect on Delivery $ ______________ And Remij to ------------------1 o Shipper 0 CoMlgoes 

---+--1~---------------------_t------r_--_t---__1 ~~ .. '-· ~w.~bn~~~~.~*""~~~~--. 
Ibf: -' pnp:l:!-l 

---+-+--------------~------__t~--~+_--+_--__1 """"-
s 

---"--t--t----------------~-----------t_---~---t_---_1-----i 1~ Nn ~. ~ - ~ ~ CCI<Ibm II> doc ~ .1 1Mb bo ctw. bo:I; 

mW:r't ~ III<n<Irt" 'UId &II otbor ~ 
d. RuJe -41 .ot ~ ~.~~.~ 



THIS SHIPPING ORDER 

, l) ,­
Carriers Name: .~\ J 

I!x: lIid Icmll IDd. caDd..tiont "'" hKaby 

must be IesjbIy fill9d In, In Ink. in Indelible Panar, or in 
Carbon, and ~nod by the Agent. 

...-I til by !h~ .blpt:CI' IDd ., •• pmd fur bimxlf ond hi, 'usipl . 

, .--
i'< J Cola G (Mall or stl'llllll addrua for purpo . .. 01 notiftOldion only.) 

Consigned TO 
On CoIaa DIl._~ ~,tIw k.trar7f3' mu.t~ • .r~gMsIgnI!e'l n&me or l.J ot~~~ ~ Item 7SE. 1. ,11/7-.~(... _, .i . : ,If ' r-

Destination ;' " I f ,J~;(J , de i sweet I~~ ' ,1fc;; 1c: , .J 
" , 

f!.t~7't 
County State 

Route 
beilvery* 
Address 

" -- Cr I,. i , 
1*10 be filed in ooIy 'l'ltoerl thIppef daslrea.-.l ~ fIIrIb pnwldlllot deIvery ..,..) t,,, ) OeHvering Carrier , __ ' t'...- ~ Caror Vehicle Initials and No. 

Collect on Delivery $ And Remit to 

Street City , 
N" H.M. IOnd of Package, OUG~plbn of .t.rtlclN, Special MarM, and ExcapftDNI "%~~~:~f au. 

Packa"" orR •• 

,. .,- 'It. /1 
':~'f'$ I 1)(.!;~,J tl'ti. fV v)V()ci \ 

./ 

vA .:, ) '(mc C. ,-p 
• " 

. 

Shipper's No. _______ _ 

Carrier's No. 

Subjoct III StctiM. 7 r# ....uIiIioII1, It ~II obtpmc:nt 
iI kI be ddiv=d '" tbr: COIIIiInce wj~ ,,';:CI\IJIfI 
011 !be OOIIIi&Dlll'. me, CMJ;,por IhIIl .;'" 1M foIJowIal _ : 

The ca:ricr ohalI II(ll II\U8 .u..,. gf IIU 
Wpa:a; whbaut ~)'1DOOII cL trelabt lUlldolfO!ber 

City 1.: 1'11. .:t.,a,;u. 

Zip 

(~alCOIIIIlJIOr.) 

C. O. 0. Cha""" 10 be 

Pold " o Shlppo, o Consignee 

" oJ"". n " .. ....... ..n. ~ 

State IWDp beJe, "To J. rr.p.!d.~ 

"'''k Column 

Rf>caved , • -in prePf.YlDlllll lit' do .... ", ~ .. ...".., 
delcribed b_. 

ApI! m' CulUar • 

Po< 
~.=:--~) a.-... ~ 

""'" "" .... 
• 

t -n. £.n ~ OlIN 101' 1IUI ~ 

=~~~:=~ 
of R1Ilc .u c! !boo UniIomI JlmPl ~ 



THIS SHIPPING ORDER muttbo",bly';""~'" 'ok. ~ ,,,,,,,,.,P''''''.M)O . 
carbon, and ratainltd by the Agent Shippe(s No. ________ _ 

f'. .- • I 
Carrie(s Name: r. ) C·) L' tJ Carrie(s No. 

the s;.I.d IIInIIf mel ~..,Iocrtb''''''''lOby!llO'lI:>iworancl-=qorr:d_ m.Jf and Iris ....... 
;, -r" , , ' (Mal Dr IlrIe1 ~ lor purpoaa of noHcation My.) S:Ii...,. l1li SecIioIo 7 of <UI6I!ioat. it dill ~. 

Consigned TO ~, ..i L4~,,,b 
II 10 K ~ tv Ibo:: _!poe wIIbouI __ 
.. ~ __ por. 1M ~ oboII ... .. 
foIowiq *~ 

OnCokton o.IIwtyS'NfJtrtertlt."'1J:;~ n.IIlaw-'~~ .. nal!lOl OI'U ~ ~1II1f"'43O, Sec:. 1. 1~' ThI: ear:' .:..n .... m&b: dcIhay « tklI 
J "':'f'(./" ;: . I ' ~.l I J-" . • ., ~;> • • ', ' ~. / .>7// Ih:pmeDI ",:dxNl I*rmmt of freiJ!It ..." II.l odw 

Destination "i ' I 4 :, . I , . I.~. ' Street r ... ·. ': 11~ Vft:! 1''1 City 1 .... ""1 cMrJa. . , 
??'e<;t" County 

Dehvery* 
State Zip 

Route Address . 

'f r \ I 
(*Ta ~ fIlII,d In onJy when shipper dHlfill and goWmln~ bUm, provlc» for d.llvtI~ th.roat.) (S~ot_lgroor.) 

Delivering Carrier il CO!:J II Car or Vehicle Initials and No. C. O. D. Chargastobe 
Paid by 

Collect on Delivery $ And Rem~to o ShipPer o eon.1gnee 

1t""-...... lOk . -.... -Street City State _p~'TU bo~~ 

No. 
KInd 01 P'Ckl,fjI, o.c~pllDI1 01 Artlclel, Speclel .... rkl. and Eltl::eptlonl "':,.~i' 01_ """'" ,-- H.M. ~"". """"'" 

o (! (Ii,;) T. " { WOo..J} 
. , 

• cJ11'4S) I {A! it'l ....... • • .ppl~ , \, t.) , 
f ,. -- of .. ...... 00 "" 

_. 
( IDo 

deIcn'becl ~. 

~[I lJ,{~. ., f ......... CNIlier 

... 
moo IJ.&uan '- ~k:dJa <mIj 
W_e=;'d.) 
Cb.rps~ 

, 
t -no ,- _.m uted - to< ... "'-conf<xm D \be 'fOC'IfIea1ioal III. fMIt .in tba """ 
IDIlI:a-'I oar$calll dlen:ooa, IJICI III alba" rcquftnoftl:r; 
of RIM "l .~ It. .~.~.~ 



THIS SHIPPING ORDER mustbel~iblyfilledin, In Ink, In Indelible Penoll,orin 
Carbon, and retained by the Agent. Shippe,'s No. _______ _ 

Delivering Carrler ____________________ CarorVehtcle Initials and No. ________ -1 

Collect on Delivery $ __________ -'----And Remil to ________________ --1 

~oI~.) 

c. O. D. Charges to be 
Paid by 
o Shipper 0 Consignee 

If c:hqe. ft til be pbpUI. write Ill' 

Street City _ State ...... ~ 'To be 1'repaIId.-

=p-_~No~·-u--'!"H-."-. .,..=-------~·"'-.-P ... ---'.-.~Do~-~~·~---... -------M-.-.. -.-""-__ --· ~ ... ------~-"1--=:"W:, .. :~:~l:":'"":.::" :--.. ~"F=:::--~ ... :~:=""i==:=~.=:!!!l"'l 

. f' . //" 1 r -,'- .\ \ I .,., ~ .1." " " .1 ... . ~ · .• : /', ~ ... ) I (' ,. .. '" ,I 0.. It': -"r·· C,")",", . ---.,....t--t-~.'-'~'~.~.-.-!I-:' .. '----'-....:-!-'-'-::...----.:..,.:-.--'.~' :-.-. -.-=~-'1:.....7', '-t_-------t_---_t----_j ~~ d 1M cI>::.tpI OJ! .... IO~ 

/lOi) C''/ (.tJ;-) ............... 

----t--t-------------------------~--_t-------_t----i_----_i ~ ~pmR ~ ~~ ~ 
tIuo _ p:p:id.) 

. - a.quAd........t 
----+--+----------------~----------_t_~----_t_--_+----_i 

• 



THIS SHIPPING ORDER musl be legibly fllleclln, In Ink, In Indelible Pencil, or In 
Carbon, and retained by the Agent 

/'J­
Carrier's Name: r'. J 

!be 10i4 IIInU , lid eoJIditiOlll am beo:!b.L IpecI tD .. .. ICId ~ for hiIlInIf IJId bill .... 
f<"~ " I ! 

(Mall or .treat addrau lor ~ of notllloll1lon q.) 

ConsignOd TO L..Ch ) IJ • , J 

onOOll8c:ton~~, the~~~bfIOnI~l\aIllIIor ... oIherw'.~hmIMJ, s.c. 1. 

/12/~? I"'? t· • "{<:"12' ~ . lIe /" ,,>. r/fd-• • V' Destination .~, '1 .: :, ~ ~~ , . r I street ..... - !.- . ;l I ~ .. . " 

' ~ ' ? ± 
. County . • ~A. 

Route i. ( t Delivery*..7 h·/q C Address ' . 
L -' • • • 1 , 1* To be ., h 0I1I't Mwn ahIpper dIta.'rM and ~ IaItI!I ptDYIcIe lor ~ "*-1..) 

l , 0 ' "'- , 
Delivering Carrier r, J - , ' ~,.; Car or Vehicle Initials and No. 

Collect on Delivery $ And Remit to 

Street CIN 
. No. 

H.M. land 01 PaokIIge, CIlCrIpI!on III AltleI .. , SpMlill M. m, end Exclpllon. ·~.~~~~~ct CI_ 
PIICkaoea 

m_ 

()U.'(J." /i r- II:>· i , 
chI>.') • ! ;)I()(~J , 

r~., i'. ~i. l '. 

ILl DCi ) C. \ 
/ 

c.. 1/ v·, .' J 
. ' ../ 

. 

Shippe(s No. ________ _ 

Carrier's No. 

Subject 10 Sec!Im 7 ~ ~. If IIUs ~ 
IIlObad&li ..... oI. ... !ha~'Irid>DuI..,.,.". 
tw. tile OOIIIipor. ~ tQI\rl lf'Cll Ib:JI IIIp \he 
CoIlowia& 11_: 

City 

Tbc cllrie< Wll aot mm dellvet)' 01 11''-
~ wIIIIcn PII'--' cI fnlP IDd III am.. ....., ""-

Zip 

{SIgnaIura at COIIIVIOr.) 

C. O. D. Cha ..... to .. 
Paid by 
o Shipper o eonalg"nee 

If cIwJeI 1ft ID be ...... "". oc 

State l lamp here, "To be PrapIid." 

"'~k 
COlumn 

Racei. .cd S • " " '" P"'Pl'JD'O'Il • r •• "'''' ~ .. "'"'" _ ..... 
Apli at Cubler 

,-
(TIoe si~ bon: ~ "" !be ...-a prcpald..) 

0. ........... 

• 
1,""", libra .....-. wed *- cbII ...-
cw.f_ .... Iho~ M! l'octb ... lU~ 
IllABr't clllrtillca n.cr-. _ all ocher ~ 
or Ruho <II or IIw: UaiWN. Pre.ln CIuollklllkM 



THIS MEMORANDUM • on """""""""",,,tthat. BIll of ""'''' has been Osued ond. ""'the "'0InaJ Bit "'Lad.,., ... · . 
I. copy Of' duplicate, COV9ring, the property named herein, end is Intended solely foffilng or recoo1 -' .. " Shippe(s No. ________ _ 

Carrier's No. 

IbI> aald ~ qd ~ It& bcrclIr o,rmd 10 '" "-"'" Io(Ifor~md" --
f:« Cobb 

(Mail Of.treet ~ for jIUIlIO&W of noIIlIcation ofty.) N.jcc1 m SI:c:!ioD 1 01 cou:!lticm. If IU IIlipmmt 

Consigned TO . :; ia 10 be do!.l..-ed 10 \he """';&n<C orri':bca;I r=ItIdII 
oe !he -1JIIor. dI" coaoipa obItl lip rho. 
rr.tIInrinc "*-.1: 

onColedOO~SNpm/Jfr.I.!hoI~"COO'rplappeer~~nee"NrMOf_~.~,.em430.Seri-1. rVl!4 ~ ~ .. ~~ ~trell~:I :: .:; J - lf A.~ 'f ) J./ / .. ) , I 1 Destination I ; . ~);I j' I .' c ' Street 1-' I I /)7 ... q ...... ~ City I_ful charJeI. 

Route=::t:!r') '2 .. y'-
County State Zip 

behvery* 
Address 

l' r ~""h 
(* To t.IIJI..:I1n only when shipper desires and ooveming .I./B provide for dallvary trMlreal.) (SI(Io1I11U" C)/ "."..p.) 

D~livaring Carrier .~ Car or Vehicle Initials and No. C. O. D. Charges 10 be 
Pold by 

Collect on Delivery $ And Remit to o Shipper 0""""",,", 

" .- ft • .. ..- ..- M 

Street Cm. State J\II<IIphm!,""~ bel'\'qllid.~ 

No. 
H.M. KInd £II PlICa"., o..a!pdon of Altl'clee, Spec'-l Mallei , and EXCllpl!cnl ~~~J,f a ... """" ' ...... ~Aa. C"'"'" 

;j, 

:) VI, I} .,- ) I a 1 .. t ' A , 
i; L[I'\1, I (/t.:.Il t, ( t1lil,,~J cj h :C'. """ .... s • ."" , 

/, 
I rtf. ' 

,/ iu JIII'II'o)'ffltlll of .. ~",. ~ .. ,.."..., --{j 
, 

, I .... / U V·.r . , 

"-
, // A&eIIlor caWer 

,-
(Tho ,,;p.an bcre aacrwIedps 0Rly 
Iho_~.) 

Cb .... AdYlII(:ed, 

• 
t .". -_ .... .... fu< .. "'-conCorm Ie) IJ'.' 'l*ifIC.oo. ..-I f<IrdI m the box 
motet. ~ tt.-. ADd 011 oIbcr noqe __ 
~. R.~. 41 .01 ~ y.;r~ .. ~sb!. ~~ ~.!': 



THIS MEMORANDUM • an _Odgmemthal . Ell. of """'II has bo ... ..,., and . ""'the """InaJB. of '""no, "'" 
B copy or CiJplcala, covering Ihe property NWMd herHl, Illld Is intended soI6Iy for,nlno or record. Shippe~s N6. ____ ___ _ 

/)--, , / 
Carrie~s Name: K) L() h :% Carrier's No. 

Collect on Delivery $ _____________ And Remit to _______________ --I 

[t.lgron .... of oomlgnor.) 

c. O. D. ",-.. to be 
Poid by 
o Shipper 0 Consignee 

__ '_--+_+-->.:1:_' i",) .... _{'",I.;.; =-~'_' _-_~"I,,-l...;·!70,-,-fL ,'..:./.",2'-'.1_, _-,(...:,o"J",o",{):..::-=-I_..::(_L,,:,'.:,1 '..!.".;;';:'''')'----I-------f----+------t :.-',;::.,.: .. ~ ........ 00 ,.. ~ 
(}6(1 C tJ u A j-) """'" ..... 

----r-r---------------------------~------~--~----~ 
CIwJU~: 

• 
---------+---1-------------------------------------------------------------1-----------------+---------+-----------I ~~ ~~W~~~MICt~mrtbW~ '~ 

....m·1 ~ Ihcrec., ODd 011. 0IIIeJ ~ 
of ~ .(1 of 1M IJnifilmI Prei,pt ~ 



THIS SHIPPING ORDER 

iZ .... a.aI --

must be legibly r~leclln, in Ink, in Indelible Pencil, or in 
Garbon, and r&tained by the Agent. 

..- :0 bJ .... 11:1".- .-)If fIID!PItd r.r IdaeIf ..... hlJ ...... 
~) --r' CClhi-J (Maller ~ ~ for purpoII" 01 mr.ic8\Ion my.) 

Consigned TO ,~\ " 
On Colloct on DeiV' Shlprnentl, ~,~\IIIter. 'CorJ' ~ .PPM,r ~ con~neo" name or III M,~ prided In 1«11430, SIIe. 1. 

Destination.' 7: rn-;/:J,i"> ' ,rJ: _~ :Vlo7 ''7''''';<? 
1- • j 

,i"V) 'I") 
f! ' ,~, 

,\ " :t County Sljjte 
_ . ( ,J<: ~ DeI1V9ry...Gd /;" C 

Route .2:: f!!. Address I"" ,'» T o ';;7!" 
(*To befllled WI ont,o..nen .tIIpp.:rdelnlllnd ~ Izrtlfl prOYkhIlot clel\lv!yther:!i) 

t,.; t 
Delivering Carrier, 0 ,' Car or Vehicle Initials and No. • 
Collect on Delivery $ And Remit to 

Street Ci'" 
No, 

"-M, KIrw:I of PBCMg8, DIIIIcrlptlori 01 AltdN, Spada! MarkI, and ~ 
"ws'g-t (&bfIIc:I CI ... 

PacKag811 to CorrectIor\) ~ .... 
! 

.,." -r: ,I (u,tJoY C i1.!JS, f}:li1'~ t(b"Ir:'/ \.. \! , . ~ 
" /. .' " 

'1':/5) 1 • ..1110 ,r (,I - , 

Shippers No, ________ _ 

Carriers No, 

SnbJ«t '" Scoc!iar: 7 of ~ iI' IblJ ~....-
ill tel be do!I-..:I 10 t1& aIIIII.- w'IcboIrt ~, 
c-. tile ClXlSi.pDI', !he cDlUiallOl tbIID 'ito the 
1oI1awiq ~ 

'Tho tamer Ihall not ""lui delJve.y of dill 
.ilipmcJlt w111\out PIIYD>Mlt of frd&:it r~d Ill. other 

City lawful eb"IN. 

Zip 

(d\:InItIn aI ......tgnor., 

C. O. D. Charges 10 be 
Paid by 
o Shipper o ConSignee 

If -... 1ft> lei be '""", """ « 
State «1IIp hen:. '70 be 1'RpIId.-

""""" Cokoffi 

....... • • "" '- " "" ""'po ~ ....... '" clMcribed IIemIa. 

Apat or Cas!llet 

,. 
('1M '!&DII= bcrc ..ma-.... ledFi 
!be _ . i::fllid.) "'" 
Chat,"A~ jt{: 

• 
t ..". .... - uladtOl!biJ~ 
can1'tlml to lbe lpeclflcatlolll lilt bnI In IIIc bm; 
mlblr'. ~~ tIwcoD, <lid all otIu:r requir=eau 

" 
of Role 41 of the UBifona Pre/pt Cullfication 



THIS SHIPPING ORDER mu"boIegO>lyfll'ed., • 'ok, '0 'nd.llbleP""", ""0 
eamon, and retU1ed by the AQ8f1l 

Collect on DelivelY $ _____________ And Remit to _______________ -; 

($lg ... lU .. 01 CDM.!gncr.j 

c. O. D. eoog"lobe 
P"'by 
o Shipper 0 Consignee 

lto:ha.,*,,_cubopnoplllld,writro 

Street City. State _,II<:rc,"To bc~~ 

.. p~~~~· .. .-~=H=.~~--========K=~==.=~--~.~,~~.~~~oo~.==Art=.=R=,=S=P'='="='"=Mo==,=.w==~-=.=i=OO=.==========~f"Z:=i:=·=~="~(~~~~1·~==r=-:;:~:.~~"==-:~::mn~~ 

" .,.,. f I (' / I I i l (,/rl, ..• ·11 I) (I' '" trr' uj ... A . f': ',:tl .. ' 
----i--f-.c..-'-':...:.+_ r ___ ·:....:..'.: 1."::.JJ.'c.:..:C'tc:....-,-_--\;-"'c:.,,"'''''' ... ''''.co.' _· -'-":".!.f"_=·~'i<-/+-------t----t------ll!:~.)"fIOCII of 1m cblqOl (Ill !be 10 ~ 

/J' / i /; dcocriled ~, 
! , V ,:::. () f/cJ' f , 

{ 

---C----t---t-------------------------------------------------------+---------------+-------ct-------~ .. ~ ~_ Mn ~~~ ~ 
UIDUIII ee'4J 

--------r-r-----------------------------------------------------~------------4_----__+--------4 
au.,... AdvUlCId; . 

____ ~s =:-'o:====:'o:==:=;;== -------+----1------------------- --------------------+--------------+-------+--------1 t '"The I!.In IXII)loiDo:rl u,cd for !his PpKJIl 
DllllIorm 10 .. .pco::nOldoDl It:!. fortb ill !be: bell. 
maku' l ~ Ibc:na;, IDII lit DIller ~ 
01 :RIIk .1 ~ ~ Uoifona PfdPt CuIiDc:uio.. 



THIS SHIPPING ORDER must be feglblyflned In, in Ink, In Indelible PencH, or in 
Garbon, and'retained by the Agent. 

!be IIJd tamI aad (lOI)di1iQlll ,Ire lIettby ~ 10 by II\f; IhWIIer ud acccplod tot himIelf and iii. .. .... 
~/ '--'( ( . 1>:.' 

1M., Dr' Reel adch .. for putpO ... of notn\cellon My.) 

Consigned TO ."\ . .., • .0 tJ 
On CoIIIICI on Oellvery Shl~, the 1I\I1II1'1 'COO" mlWleppaar ~ekI'" consignee', neme Dr i!lII ~SB P~d iniltlm 430, SIIC. 1. 

/11) {J , -1I. '~} j I ' i+ I . :.> ~ I , . 
Destination ~ l . 1 ,. ~; !:.J !. \. ,r" .." suOOl ' (~) (_ ~ f 1"'" ~1C\ /i/J , 

• I I • 
~ t County Slate 

Route ~~l":-' ;,"? Deuvery* 5tf:'i:( Address 

(7) ? t • (* To be II*lIn onIy.n.n ~dashJ and gonri'Ig IaIIf& pnMde lor dal:wry~) 

Delivering Carrier 
CO':;'/:;' 

Car or Vehicle Initials and No. 

Collect on Delivery $ And Remit to 

Street Cin 
.... 

I(hfo/ ""ge, Deecrlptbno/~ ~"""andexc.plkn ~ "'" '- "". «ROo 

, , 

. (ld [i,:) ,f I :'!"! "I) Ii 1~,,;o \,1 ;' .. If 
C h".21 ~ , )., '· .... ·r { ~:~~l. (';" 1-

(100' c-u II ('{ '7 ) 
.. 

/ 

-' . 

Shipper's No. ________ _ 

Subject 1D ~ 7 ~ ef1lXlllloN. if tIQ Ih:pmeoI 
b: 111 be delI¥eR4 10 ~ tCa'.pea ",:!hotA _It> 
OIl 1M 1XIMIpIr. _!III: COJIIiP!I" Ibab • !III: 
tOUowlq ItIlemenI: 

lbI~~~ym"! ~h1;U':l : ~ 
City ~wrul cb ..... 

Zip 

(BIgrabn of -.alp" J 

C. O. D. Chargestabe 
Paid by. 
o Shipper 0"",,"_ 

If clwJca .. to to.. ......... "". « 

Slate ' 1mIp here, '"To be Prepald..~ 

a.. 
""""'" _ ... 

• • .... , 
:. -- '" ... -... 

~ .. ........ 
dclmhod iImoIL 

Aplc.c./Jia 

Po 
(lb~ Il~ 11= ackDowledp:o ani)' 
II» -.r -.toi) 

QupI~: . 

$ 
t ..,.. ... ....... ... .. .. ....... 

. 
oo.!oftI.lD_~~leItbrlhlotdteboJ: 
trUHr'. =tlIIc .. rIIeraoft, 1114 all otItcr reqaimDenll 
of Rule 41 of the UDifonD Frcilbl . ClUIifl"mo.. 



THIS SHIPPING ORDER m ... 'bo Ie9b1y ftlJed In. In I .... ., Indelble """" . ,<In 
C~rbon, and Rltlllned by the Agent. ., Shipper's No. _______ _ 

1,--' /" -1 ' 
Carrier's Name} ) L-(..- ,r; t::; Carrier's No. 

~ AkI IeroII _ ....tiIioa arl 'IolrItr7 If1UJ ID by 1M Il.ippcr a.1. OCClII*d far IdmMlf od bill ...... 
~~, Cob.'? (Ma. or lUeeI ad(\T8U for purposee fA noIHicll.tIor1 ~.J S1.1bjo:! ttl Scctiua 7 ~ =ndiIi1lDl, if !hill .bipaw:nl 

Consigned TO 
II to be doliven!d In tile CONipee. wlllIour; RCcNnc: 
M •• consi&nar.' llIo CUOIJapor ..... .to' .. 
fallowlnl Itatement: 

On CoII~~ Dfllvary~. ~ 1att1ll8~ must ~.ar bmr.coosIgnae·s name or .. otharwtB~~It.m~o, S!;e. 1. ~ " .. 11a c.ner Ihall D(II ....u dcli'lCl)' of Wi. 

Destination l t!!r (ri~f! ':? J.I'·J~ " ~. ;t~l.,e~ ' I:ot""~l.l r ·r "I- ~withoIJtpqIlltClo(fn:i';bl...:fallCltba" 

/ 
;/:' 1 City ............ 

• f • 

.) ,-. -'(- ~ County State Zip 
Oehvery* ~p, k ,', "--~ ' Address .. t~· z. Route ,' h 

X~ - . , (*To be lied In my I'Itoon 6Npper dasirn lind ~ taI ,(b ptOYIo. IDr denvwy thereal.) (SIgnuu. 01 ~gnor.) 

Delivertng Carrier J j { ..J:J to'? -Car or Vehicle Initials and No. C. O. D. ctwoestobe 
Paid Qy 

Coliect on Delivery $ And Remit to . , o Shipper o Consignee ... 
CitY. 

U !;h. 'Ii"' 11'1> ID .. ptcF::ld, .. .. .~ 

Street State uamp ~ "To ~ P1'I. paid. ~ 

' No •. "- Kind 0/ Padaige, o.'cripIIon 0/ Mk_, ~I MNb, and ExeepkInI -:,=- """ """" p-.. ~"'" c...... 

i () tV"!,I} 
. .- "/ ( (IJeoj cl';\/~ ) I ' ,J • : .d ;ct, ,_ i 

"""'" 
, • '."'PI 

J , 
~ ~ ) ..- .. - " .. ....... m .., 

" 
iJO 

_ ..... 
w U ·;>i ., / 

( / ApDI or Cuhler 

P. cne ~ ben: od::aooolooll,&s aDIJ 
tile a-t.~&id.) 

. QuorpAdv....u: 

$ 

t ."., ,,,,. ....... .... .. ... 
-'--"d>o:~ .... fMbia" ......., • ...cr.,.. n..r-. _ .n ...... 
"' ."-!o . 41_of t!"" ~ .• ~! . ... _ ........ 



  

 

 

 

 

 

 

 

 

 

 

  

Non-Impacted Trees and 
Vegetative Material from Sinking 
Pond Disposed at  

Clear Summit Earth Materials in 
Lancaster, MA 

  



ADDRESS 

SOUl '" 

OTY. 

- ,._. ... f 

-/- (P /1Ch 

e,.., I 0.0 .0 I CHAAGF I "" =r 

DESCRIPTION 

-:;r'" 

• 

AMOUNT 

"ric; qi' .1 
" - • I • ~ I 

I- --.. -YdS:G;:~~-;;i - --_ .. -.... _._-- -+ ........ - "'"1"--
............. ... 1 ......... . ...... ... __ ............. . .... .. 

Yd~, S"!Jtit; S<!l1d 
..... -.. -- ..... . .... __ .- - ......... _... ~-- .......... __ .- .--... - _.- - .. ...... _.--... 1 •. _.-

Vds, L~,aiTI 
•. ······t··· v... , . ..~ 'I' 

_ ... _ . '. .. :~S~ '.:.();'Ii!I .... : ~.I .. I.~.~.S. _ ...... .... .. 
V'" t _. .. .... ...~ .. 9.:; : ... ': :~::,p~s ............. . 

I 
·················T-·_·· 

. ...••.•.•...•...•. _ 1_ . • _ 
I 

.,. H ' M ,d~, ~.o0d . ,urch 
. ..... . ...... ........ _.- ....... , .. ....... --, ,.. .. ... --. .. ..... ,. .... . .... " I .... , ..... , .. 

I 
...... , ................ t· .. - .. ,· 

52183 

A i >I 

i • I 
~ 
" • 

t iJAi1 
~ 
'j ., 
'j, , 
'" , 
~ 

s,u ~s 1lU~ "~drf\ 
t 
• , , 
J 
I 
.~ 

'~ 
~ , , , 
• i 
! 
.~ 

~ 
~ 
~ 
1 
~ 
t. 
~ 
'~ 
~ 
.~ 

~ 
~ 
~ 
f 
~ 

;1 

~ 

~ , 
! t, 
~ 

\ 



"""""'s 

...... 
SOlDev CASH I C 0.0 I CH,ARGJ: I ON A,r,c;r 

QTY. DESCRIPTION 

'{os. Fill 

Yds. :::e~tk Sand 1- ...... ..... .... .......... ......... ...... ............... . 
Yos. Loa~, 

'{es. Store 
YN~ . '/~ ... I -, :>. " ,.-00 ,v!II C,l 

521.84 

AMOUNT 
I 

I 

I 
__ .. __ .. . _ .. _. .... .. .. _ .... _ ... _.1_ . _ 

I 
.. .... _ .. -.. -1-- ... 

I 
'-,-

I ........ H.· ............. , ................... _ ....... . _ ••• 

TAX 

TOTAL 

I 

. !. "'-
I ~ 

... -.--~- .' ~ 

. '1 .. --. j 
- -: .. - . ~ 

I I .. H" ___ ,_ H.. H... __ 
I 

................ _ ..... .1.. ...... 
I , 

~ankCYou 

.. ~ 
"", 

. ~ 

. ~ 

I 
. ~ 
~ 
.J 
" 

~ ., 
R 
~ 



NAME 

\}oj .l 
,-
J.., (iU'\ C 1'\ 

ADDRESS . , . 
PHONE 

SOlD", 
CASH I. c.v.D. I CHARGE 1 ON-'COT 

OTY. DESCRIPTION 

Yd~. FiJi 
I- •.. - • . r ·· - •......... 

AMOUNT 
r 

I ... - .... . ..... - ....... -·i······· 
'{<:is. t1r.~vE'1 

.... ..• . .. .. ........................ _0..... . .1--. 

YOL S~ptlc Sand 
.... .....•. ........... .. .. .. ..... ...... ..· .. ·A··· ..... _ ...... . 

I 
• .... j ..•.•... 

Yds. loa;;') I 
............. ·······t ··· ······ 

r ... _._ Y ds: .. ~~:m.! a.~!in~~._..~ .......... . 
Yds. C(lmpQst I 

_ •••• H. __ •• ._. ___ • • _ •••• _ .. H •••• _ • •••• _ •• H •• '_' . H ..... •• _ •• _ •• •••••••••• ••• • • _ •••• • • ••• •••••••••••••• ••• _ •• _ ••• _ _ •• _ •• 

Yd3 StoPfJ I _ .••..••• . ....•...••..••• _ ........•..••••• _ ...•.••.•.•.•..... _ ...• _ • .1 _. 

Yds. 1'\1,:;/;.1 1"llItci"l I ...• _ .•..• _ . .\- -

•..... .• - -I······ 
I 

···r········· 
I . .... H······ .. _ 

_·····Yi '· -.. ;.~.~~ . -; .......... ................... ~ ... : .. ... 
\ ./\' , '. _. .;~UlTIps/ BII.sh 
_!r'" ._l,.,! .. ........... ........... . ............. .............. .............. . 

I 

........... ....... 1._. 

52187 
A~ claims and returned goods MUST be accompanied by this bill. 



ADDRESS r ' 

, SOLDBY CASH I ~o.o ! QiAAGi I ~AOOT Ml:l6F. RET'D I 
QTY. DESCRIPTION AMOUNT 

I 

-- --.---:---
Yds. GreW'" ________ ____ ____ _ ________________ ._. _ _ ___________ . _______ . ______ . __ . ___ .. ____ ....l __ 

Yd\). Fill 

V6~. Se/:,t;,~ Sand ________ 1 .. --_ 

----------··--1 ---- ---------
I 

. ·--r-----·--· 
I ........... _ .... _ .. _. __ . 
I ,[,is, Stone 

~ __ ~ _______ . __ .. ____ . _________ . ___ - _. _. ___ . - -----._--_..1 

Yds. Wor,<l Mu:ch I 
-- ---. --. -------.- - - ----.-1-- _ _ .---. --

I 
---- -- --._---- --- -------- --- ---- --. - --'-j- - -

I 
-..... ~ '""": ...... ........ .... . 

'-,;' J ... ~ '-" I 

___ ~ _"'. . .... i ' .• ~ .. <~tll_I!'.p..s./.~~~~l5~ .... _ 
-----. -T ----------

................. _-
I 

I 
l 
~ 

~ 
j 

i , 
I· 

I 
I 
~ 

1 

I 
~ 
'~ 

Hr:;_ Trtt-:~, i,..g 
- ------- --------- ' !Illit''PO!Sj)'Ol,Slljlil For------· .. --- ---- --.----------- --. ----- --

~ 
'. ~ 

.......... -'_ ........ - ~ 

r'l,;;"'5""t' !3eyanc' Cum lino TAX 

RECEIVEep)' f-!1'/t.~?,' . TOTAL 
I' - ,,A __ . -. 

52191 
All claims and returned goods MUST be ac:companIed by this bill. 

. f 
I ¥. 

~ 
l 
~ 
~ 

~ 



... .... ... ",, : 

NAME 

ADOAESS 

50UlBY 

.Q1Y. 

CASH . I (. 0.0 I t;:HAAGE I ON ACCT 

DESCRIPTION 

Vds. Fill 

DATE 

,:~)c).J 

MDSE REm I 
AMOUNT 

I 

1 
"" 'j .. , ..... 

... .•.. 1. _ .. 

____ .• i...'- . 

I · 
................ ... .. ···t·········· .. · . 

1 y~~: .. !:~a~l_T.:.'!~I!~~~ _ ... __ . 
'1d~. C:)fY!rJost 

......... ---- .. -_ .. _ . .... "1'- .... _--

'(('s ~"~n J . ..... !.-v;.e 

......... -- - ............... .......... ~~ ......... , . . " ... " ........ ", ........ " .. . 
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NAME 

ADORESS 

SOLD BY 

DTY. 

PHONE 

L -rt...s1r1l~~ 
CASH I C.O.IJ. I CH/IRGE I ON ACCT MDSE RET'D l 

DESCRIPTION AMOUNT 

Yds. Fill : 
". ..Ie: ('I'~v"l , ~.,1... ;: ~l V 

Yd:;. $epfic Sand 

..................... TOO 

....... ..... _ ... _._ .... 1 _ 
I 

_. . _ ... _ . ~.. ..... . _ ... _. ... ... ... _ ..•.... _ .......... - _ .. _. ..... _. - 1-- -

"'ds 1.0Clm 
............. ··········t············· 

Yds. [(ism r:lmn~'S I 
••••••• • • • _ • ••• H •• ' ... . . . ... ., H ••••• ... H._H ... • •• _ . . ................ . .. _ ..... ··········T -

I . 
.. -.-.......... -........ - .... - -,. -.-
... ......... .... .... .... .. ........... .. . ••... 1... ......... . 

I 
....•...•..• _ .. ...•.........•....•...•.. .1-. •... _ 

I _. ............... - -;--- -

521.99 
All cIlIIrnB and retOOled goode MUST be acoompanl.cl by lhie bit. 



FP'" "' !~ ~:' .. :,:, ~ ~ rt '" ~;"J to .... • ~ I't ~~'-:-~: 
'..r ;' . ,· ~ .• ,r ... .'~ -.: . ~ .; .. ~ .'11 ~.d ~ " • .,.."'~,f"1 ~ r· t: 

~~;~ 1\ Tt!t?~A ~:.~ 
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~,,; .. ; t~a:~ter", r,,13s..t..;at~hl~s~,t~s C 16: 3 
Iln:l'~(,< (91~1 537·1729 

Tn!:;'711} 
.ADDAESS 

L , 

SOLOBV I co.O _I . CHARGE I~N't:m MORE REl"D 1 

QTY. DESCRIPTION 

':' ds. r:m 
Yds. Grave! 

Y~s. Septic Sand 

..Y ~::.~~ ,~~'.:l l' ~ilin.~_ 
Vd"i. Compost 

AMOUNT 
I 

I 
1 

. ... . .... __ •.•.. .. _1.. __ _ 
1 

__ .. -1-_ 

1 
.,.,',. , .. -.1.' 

1 

,. -''I 

I 
.. ------- --I _. --

.. . .... , ....• ...1., 

,.-.-., -.,. __ •• ....... ., . __ ._ •• - 1 •• _. _ 

I 
1--- .• ---- -",--.,-.-. -, .. - - .. ,---.-.---,--, --, - -- ---- -- - t --
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.:-:,>/'\ V;:Is. St"fT1r's/Qrusn 
_ ••••.. _J....<' ........ ................. "' .............. ......... ......... . 

1-- ---- ~~~~.J~~~r.,Of -- ----
Dumage Beyond Cum U~e 

-----.-- _.----
TAX 

RECEIVED iiV ] 

ff;.?/~ TOTAL 

52197 

1 
. 'I--'-" 

1 . .. ('-'" 
.L __ 
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NAME \ I 'j" 1 ... }:-:.,. . . h" I'...,. 
... /\ ,"""" " '"_, l\.... '\ 

ADot1ESS 

PHONE 

SOLO If1 CASH I C 0.0 J _ r-HAME I ON ACcr 

OTY. DESCRIPTION 

Yds. Fjil 
I- .. -..•.• - ............. - -_. . .............•. ,... . . .•... 

Vas. Gfav~t 

,{d~. L'Jam 

• I 

MDSI:: RFT'D I 
AMOUNT 

I 

I .. ··----1 .. - .. --

.............. ........ ..1._._ 

............................ _-.1---.-

...• .. •..... ..... ....... . ..... _ ............. -.... ..•.. . ......•..........•..... _ ..•.••.....••.. ,. .... _ ... . 
V"" T T ':15. '.Gam <l1.ll\gs I 

1--- _ .... -.. , -- - - ._. . .. _ .. --. - ......... --_. - r - -

..... ..._ ... '-'~~·s:?'T'.~~~. . ............... ......................... __ , __ _ 
I 

................• ..1 ............. . 
','.'<; \~, \.~., ... '''I'IJlr[ • • • ...,....,. < -..~#,,.I: J\ .... . 

I 
. ............................................... ~ _._._-

I 
.-. _. __ .- --; -- -

I 

_~~O~-di:, ?c.~~~~/~~~~~_ ... = -..... -...._-.-_ -._. ~ ~-~~ 
I Hr;;;. Tfuck:I1~: 

..... ·f~t>rl;e<;~1iiilNileT cf' ......... ... ... ... ... J ._ .. -
~;~:r~€. ~on~ Curb tine TAX I 

1"-; A-rc ____ TOTAL RECE""! .k -- .. 
.'! / /'.c ___ 

52193 'TbaokC;You 
AI dailllf' and retum.d goods MUST be acoompMIed by Ihia bf •. 
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1 
i 

PHONE 

SOI,p8Y , CASH I C C.O I CHARGE ION Ac:cr 

QTY. DESCRIPTION AMOUNT 

':us. Fij; 
, 
I 

Yds. Gravel I 

....................... .l 
I 

. ......••... -1 ....•...... 
yt', -, . ... " .... s. ~opt:r; ,.,;;'1'11 .. 

y~s. Lo~'Ti - ........ _.. .. ........................... .. .. ............. -t ........ . 
"'j" I ~ .. . " .,. I ~ ~::~a~I..~!:I!1~s. ... _ ......... _ . 
! ds. Co:npost 

I 
.. - ... ---.,---

I .H_ . .... ''',.,_ _ .....•......... _._._ ••••• _ .•..• • " .... _ .•..•..• _. _ .......... _ ._-. •..• 

Ycis. SlOne 
.... -.. _. -1· ........ -

............. !... ........ .. 

......... ............. ........ .. ·· ............ ·l .. _ .. ·_ 

.......... - ...... -.... ... ..... .. ...... . ........ - ...... - -t--

- - -- .. _. - - ..... _ .......... __ .... _ ... _---- _ .. . 

;': OXci~:::?!L'~YJP~/!.3. ,~~!I ............... . ...... _.... ..... ..... .. "'1--' 

~:~;; .. ~~~~~~f .... ..... ..... ....... .......... .._ ........ ..1 - .... . 
DamiJ~l Be:~/v~d Curb .l..ir,e TAX 

RECEJVEOBY 

52417 
AI daims and rBtumed goode MUST be accompanied by thl' bill . 



f . 
CASH 1 C.O.D I CHARGe I ONACCl 

'; ds. Fill -_. _._-- -~ --~ ---_. --- .. -
Yd~. Gravei 

Ydl;. :'oam 

...... .... ';:~~:~~~ .~~ip~...... . .... . ...... 
:y d!:. Stone 

'2' .' ..................................................................... ......... ........... .. 
..J _'!~=.~!ur.!lp~! ~_I1J~~ ____ .. 

" . . 
Tax 

........... ~ •.••. ... ~ ....... . ~ ................... . 

HI'S. T eking 
r·· ~~~~ro~~~it,~~~~~~~-t~-t~i 

All claims an returned goods MUST be accompanied by this bill. 

2619 5 
Pi I To A_ arbanJr. 

~Ofnobs.ocm Clf1rt 
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'""""ss 

SOLD ... 

QTY. 

" ,,"',:> . ' i'I"-noLI'g .,. -I'~ ,' ..... v'.:l." : .... , v. .f " ~ .... ..Jc.. \,A 
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r-'hon~ (97$) 5S:r·Tf29 
DATE 

t)\CIJIJ'F'J?tr:::- .".-}-S!- (( 

I'tIONE 

.:ASH 1 C.O 0 I ~E ! ON v:cr 

DESCRIPTION 

Yris. Fill 
,(,is Crd'le! 

MDSE RFI -O! 

AMOUNT 
I 

I 
I 

.. - r--" .. --- , .. ' .... - - .. , ..... __ , _____ L_ 

.; rJs. ~:~G~ic Sand I 

Yds. Loa"n 
...... , . .... · .......... · .. 1' ... -.... -

___ __ !~~:_~I!.a.'!1l0 !1~'1~ ____ . .. __ .,' , ______ ~_. _ 
vd C . . S. ;"!rP!,OST I .. .. ........ . .. .............. , .......... ,-, .......... ..................... ,_ ......... . 
"( :Is. St·'ne 

RECEIVED BY 

TOTAL 

52423 !:Ihank C;You 
AI daIme and AItIJfMd gocxIs MUST be acoornpaned by Ihle bit. 
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""""E" 
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QTY. 

1---

1--,,---

CASH C.O D I t:HARGE I ON ACer. 
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Vd" .,..~ +j t.... . , . ~. ,')," p. C -.,an') 

AMOUNT 

" ............. ........ , ......................... , ... ........ ..... -
I 

.......... _. __ . .. _. _ ...... _. _._ ... __ .. L ._ 
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··----·- 1--
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TOTAL 

52421 C]Ju,nk~ou 
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Turbidity Curtain from Sinking 
Pond Disposed at  

Devens Recycling Center in 
Devens, MA 
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 Attachment H 

 Paint Filter Test Log 

  



PAINT FILTER TEST
DRAFT

Project No.: B0078800.0000 Paint Filter Test performed by DAC, verified by AUS.

Project W.R. Grace Superfund - OU3
Location: 50 Independence Road, Acton, MA 01720

Report By: Irina Calante (ARCADIS-US)

Sediment 
Source

Date Sample ID Weight of 
Foil (g)

Weight of 
Foil + 

Sediment (g)

Weight of 
Sediment (g)

Start Time End Time Total Time Free Liquid 
Observed 
(yes/no)

Test Pass / 
Fail

100 Tons 2 108 106 15:33 15:39 0:06 no pass

200 Tons 0 106 106 15:45 15:50 0:05 no pass

300 Tons 1 101 100 15:54 15:59 0:05 no pass

400 Tons 4 104 100 16:05 16:10 0:05 no pass

500 Tons 0 99 99 16:15 16:20 0:05 no pass

600 Tons 1 101 100 15:55 16:00 0:05 no pass

700 Tons 2 106 104 16:02 16:07 0:05 no pass

800 Tons 1 102 101 16:08 16:13 0:05 no pass

900 Tons 2 104 102 16:15 16:21 0:06 no pass

1000 Tons 3 105 102 16:25 16:30 0:05 no pass

1100 Tons 1 102 101 16:30 16:35 0:05 no pass

1200 Tons 2 104 102 16:50 16:55 0:05 no pass

1300 Tons 0 108 108 16:58 17:03 0:05 no pass

1400 Tons 2 101 99 17:08 17:13 0:05 no pass

1500 Tons 3 106 103 17:15 17:20 0:05 no pass

1600 Tons 3 104 101 17:24 17:29 0:05 no pass

1700 Tons 0 106 106 10:30 10:35 0:05 no pass

1800 Tons 2 100 98 10:40 10:45 0:05 no pass

1900 Tons 2 107 105 10:45 10:50 0:05 no pass

Paint Filter Test  for Stabilized Sediment

N
o

rt
h

 L
ag

o
o

n
 W

et
la

n
d

8/22/2011

8/23/2011

8/24/2011

8/30/2011

2000 Tons 2 106 104 10:54 11:02 0:08 no pass

2100 Tons 4 107 103 11:06 11:11 0:05 no pass

SP-100 Tons 3 104 101 15:30 15:35 0:05 no pass

SP-200 Tons 2 101 99 15:40 15:45 0:05 no pass

SP-300 Tons 3 105 102 15:55 16:00 0:05 no pass

SP-400 Tons 2 105 103 16:05 16:10 0:05 no pass

SP-500 Tons 2 101 99 16:10 16:15 0:05 no pass

SP-600 Tons 3 102 99 16:15 16:20 0:05 no pass

SP-700 Tons 3 101 98 16:27 16:32 0:05 no pass

SP-800 Tons 3 106 103 7:50 7:55 0:05 no pass

SP-900 Tons 2 101 99 8:00 8:05 0:05 no pass

SP-1000 Tons 3 105 102 8:10 8:15 0:05 no pass

SP-1100 Tons 2 105 103 8:20 8:25 0:05 no pass

SP-1200 Tons 3 108 105 8:30 8:35 0:05 no pass

SP-1300 Tons 4 110 106 8:35 8:40 0:05 no pass

SP-1400 Tons 3 104 101 8:50 8:55 0:05 no pass

SP-1500 Tons 3 112 109 9:05 9:10 0:05 no pass

SP-1600 Tons 5 108 103 9:15 9:25 0:10 no pass

SP-1700 Tons 3 107 104 9:35 9:50 0:15 no pass

SP-1800 Tons 3 101 98 11:10 11:15 0:05 no pass

SP-1900 Tons 4 106 102 11:20 11:25 0.05 no pass

SP-2000 Tons 3 107 104 11:25 11:30 0.05 no pass

SP-2100 Tons 3 102 99 11:30 11:35 0.05 no pass

SP-2200 Tons 4 108 104 11:45 11:50 0.05 no pass

SP-2300 Tons 2 106 104 11:55 12:00 0.05 no pass

SP-2400 Tons 4 105 101 12:05 12:10 0.05 no pass

SP-2500 Tons 4 104 100 12:10 12:15 0.05 no pass

SP-2600 Tons 3 104 101 12:20 12:25 0.05 no pass

SP-2700 Tons 3 106 103 12:25 12:30 0.05 no pass

SP-2800 Tons 6 106 100 12:30 12:35 0.05 no pass

SP-2900 Tons 2 108 106 12:40 12:45 0.05 no pass

SP-3000 Tons 3 104 101 13:10 13:15 0.05 no pass

S
in

ki
n

g
 P

o
n

d

9/22/2011

9/27/2011

9/29/2011

Page 1 of 2



PAINT FILTER TEST
DRAFT

Project No.: B0078800.0000 Paint Filter Test performed by DAC, verified by AUS.

Project W.R. Grace Superfund - OU3
Location: 50 Independence Road, Acton, MA 01720

Report By: Irina Calante (ARCADIS-US)

Sediment 
Source

Date Sample ID Weight of 
Foil (g)

Weight of 
Foil + 

Sediment (g)

Weight of 
Sediment (g)

Start Time End Time Total Time Free Liquid 
Observed 
(yes/no)

Test Pass / 
Fail

Paint Filter Test  for Stabilized Sediment

SP-3100 Tons 2 104 102 13:35 13:40 0:05 no pass
SP-3200 Tons 3 101 98 13:45 13:50 0:05 no pass
SP-3300 Tons 3 103 100 13:55 14:00 0:05 no pass
SP-3400 Tons 3 104 101 14:00 14:05 0:05 no pass
SP-3500 Tons 3 102 99 14:05 14:10 0:05 no pass
SP-3600 Tons 3 104 101 14:10 14:15 0:05 no pass
SP-3700 Tons 4 106 102 14:15 14:20 0:05 no pass
SP-3800 Tons 3 103 100 14:20 14:25 0:05 no pass
SP-3900 Tons 3 105 102 14:25 14:30 0:05 no pass
SP-4000 Tons 4 104 100 14:30 14:35 0:05 no pass
SP-4100 Tons 3 104 101 14:35 14:40 0:05 no pass
SP-4200 Tons 4 105 101 14:40 14:45 0:05 no pass
SP-4300 Tons 5 106 101 14:45 14:50 0:05 no pass
SP-4400 Tons 5 105 100 14:50 14:55 0:05 no pass
SP-4500 Tons 5 107 102 14:55 15:00 0:05 no pass
SP-4600 Tons 3 103 100 15:00 15:05 0:05 no pass
SP-4700 Tons 3 104 101 15:05 15:10 0:05 no pass
SP-4800 Tons 4 106 102 15:10 15:15 0:05 no pass
SP-4900 Tons 3 103 100 15:20 15:25 0:05 no pass
SP-5000 Tons 3 107 104 15:45 15:55 0:10 no pass
SP-5100 Tons 3 105 102 15:30 15:35 0:05 no pass
SP-5200 Tons 3 103 100 15:35 15:40 0:05 no pass
SP-5300 Tons 3 104 101 15:40 15:45 0:05 no pass

10/3/2011

SP-5300 Tons 3 104 101 15:40 15:45 0:05 no pass
SP-5400 Tons 4 104 100 15:45 15:50 0:05 no pass
SP-5500 Tons 4 105 101 15:50 15:55 0:05 no pass
SP-5600 Tons 5 105 100 15:55 16:00 0:05 no pass
SP-5700 Tons 3 103 100 16:00 16:05 0:05 no pass
SP-5800 Tons 5 105 100 16:05 16:10 0:05 no pass
SP-5900 Tons 3 104 101 16:10 16:15 0:05 no pass
SP-6000 Tons 5 105 100 16:15 16:20 0:05 no pass
SP-6100 Tons 4 104 100 16:20 16:25 0:05 no pass
SP-6200 Tons 5 105 100 16:25 16:30 0:05 no pass
SP-6300 Tons 3 103 100 16:30 16:35 0:05 no pass
SP-6400 Tons 3 104 101 16:35 16:40 0:05 no pass
SP-6500 Tons 3 106 103 16:40 16:45 0:05 no pass
SP-6600 Tons 5 105 100 16:45 16:50 0:05 no pass
SP-6700 Tons 5 105 100 16:50 16:55 0:05 no pass
SP-6800 Tons 5 108 103 16:55 17:00 0:05 no pass
SP-6900 Tons 6 110 104 17:00 17:05 0:05 no pass
SP-7000 Tons 4 104 100 17:05 17:10 0:05 no pass
SP-7100 Tons 3 104 101 17:00 17:05 0:05 no pass
SP-7200 Tons 3 103 100 17:10 17:15 0:05 no pass
SP-7300 Tons 3 103 100 17:15 17:20 0:05 no pass
SP-7500 Tons 7 107 100 17:25 17:30 0:05 no pass
SP-7600 Tons 3 103 100 17:30 17:35 0:05 no pass
SP-7700 Tons 3 103 100 17:35 17:40 0:05 no pass
SP-7800 Tons 3 104 101 17:40 17:45 0:05 no pass
SP-8000 Tons 3 106 103 17:50 17:55 0:05 no pass
SP-8100 Tons 4 106 102 17:55 18:00 0:05 no pass
SP-8200 Tons 6 106 100 18:00 18:05 0:05 no pass
SP-8300 Tons 3 103 100 5:45 5:50 0:05 no pass
SP8400 Tons 6 116 110 6:00 6:05 0:05 no pass
SP-8500 Tons 5 110 105 6:05 6:10 0:05 no pass
SP-8600 Tons 5 105 100 6:10 6:15 0:05 no pass
SP-8700 Tons 5 117 112 6:15 6:20 0:05 no pass
SP-8800 Tons 5 107 102 6:20 6:25 0:05 no pass
SP-8900 Tons 6 108 102 6:25 6:30 0:05 no pass
SP-9000 Tons 6 120 114 6:30 6:35 0:05 no pass
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10/7/2011

10/12/2011

11/8/2011
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 Attachment I 

 95% ProUCL Calculations 

  



Attachment I
ProUCL Input Data

Sediment Construction Summary and Final Sediment Remedial Action Report
W.R. Grace Superfund Site

Acton-Concord, Massachusetts

DRAFT

Sample ID
Removal 

Area

In Human 
Accessible 

Area?

Arsenic 
Concentration 

(mg/kg)1

Laboratory 
Reporting 

Limit2

SP-Area1-CS01 Area 1 yes 11.0
SP-Area1-CS02 Area 1 yes 5.8
SP-Area1-CS03 Area 1 yes 7.7
SP-Area1-CS04 Area 1 yes 10.45
SP-Area1-CS05 Area 1 yes 8.1
SP-Area1-CS06 Area 1 yes 17.0
SP-Area1-CS07 Area 1 yes 28.0
SP-Area1-CS08 Area 1 yes 35.0
SP-Area2-CON-13 Area 2 yes 5.5
SP-Area2-CON-14 Area 2 no 3.8
SP-Area2-CON-15 Area 2 no 4.7
SP-Area2-CON-16 Area 2 no 145.5
SP-Area2-CON-17 Area 2 no 9.2
SP-Area2-CON-18 Area 2 no 4.9
SP-Area2-CON-19 Area 2 no 1.9
SP-Area2-CON-20 Area 2 no 1.6
SP-Area2-CON-21 Area 2 no 10.0
SP-Area2-CON-22 Area 2 no 7.6
SP-Area2-CON-23 Area 2 no 6.4
SP-Area2-CON-24 Area 2 yes 12.0
SP-Area2-CON-25 Area 2 no 6.1
SP-Area2-CON-26 Area 2 no 3.8
SP-Area2-CON-27 Area 2 yes 9.0
SP-Area2-CON-28 Area 2 no 30.0
SP-Area2-CON-29 Area 2 no 3.2
SP-Area2-CON-30 Area 2 yes 28.0
SP-Area2-CON-31 Area 2 no 5.4
SP-Area2-CON-32 Area 2 no 2.1
S COSP-Area3-CON-33 Area 3 yes 9.7
SP-Area3-CON-34 Area 3 no 10.0
SP-Area3-CON-35 Area 3 no 3.3
SP-Area3-CON-36 Area 3 no 3.9
SP-Area3-CON-37 Area 3 yes 4.8
SP-Area3-CON-38 Area 3 yes 5.1
SP-Area3-CON-39 Area 3 no 4.2
SP-Area3-CON-40 Area 3 no 1.9
SP-Area3-CON-41 Area 3 no 2.6
SP-Area3-CON-42 Area 3 no 4.2
SP-Area3-CON-43 Area 3 no 29.0
SP-Area3-CON-44 Area 3 no 6.9
SP-Area3-CON-45 Area 3 no 5.2
SP-Area3-CON-46 Area 3 no 31.0
SP-Area3-CON-47 Area 3 no 6.0
SP-Area4-CON-48 Area 4 no 2.7
SP-Area4-CON-49 Area 4 no 1.6 ND(1.6)
SP-Area4-CON-50 Area 4 no 1.6
SP-Area4-CON-51 Area 4 no 2.6
SP-Area4-CON-52 Area 4 no 6.3
SP-Area4-CON-53 Area 4 no 8.3
SP-Area4-CON-54 Area 4 no 2.9
SP-Area4-CON-55 Area 4 no 17.0
SP-Area4-CON-56 Area 4 no 2.3
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Attachment I
ProUCL Input Data

Sediment Construction Summary and Final Sediment Remedial Action Report
W.R. Grace Superfund Site

Acton-Concord, Massachusetts

DRAFT

Sample ID
Removal 

Area

In Human 
Accessible 

Area?

Arsenic 
Concentration 

(mg/kg)1

Laboratory 
Reporting 

Limit2

SP-Area4-CON-57 Area 4 no 2.1
SP-Area4-CON-58 Area 4 no 5.1
SP-Area4-CON-59 Area 4 no 33.0
SP-Area4-CON-60 Area 4 no 21.0
SP-Area4-CON-61 Area 4 no 5.1
SP-Area5-CON-09 Area 5 yes 5.8
SP-Area5-CON-10 Area 5 yes 10.0
SP-Area5-CON-11 Area 5 yes 4.3
SP-Area5-CON-12 Area 5 no 26.0
SP-Area5-CON-62 Area 5 no 8.3
SP-Area5-CON-63 Area 5 no 1.6
SP-Area5-CON-64 Area 5 no 5.4
SP-Area5-CON-65 Area 5 no 12.0
SP-Area5-CON-66 Area 5 no 14.0
SP-Area5-CON-67 Area 5 no 6.4
SP-Area5-CON-68 Area 5 no 6.7
SP-Area5-CON-69 Area 5 no 1.7 ND(1.7)
SP-Area5-CON-70 Area 5 yes 8.8
SP-Area5-CON-71 Area 5 yes 5.8
SP-Area5-CON-72 Area 5 no 7.4
SP-Area5-CON-73 Area 5 no 1.4 ND(1.4)
SP-Area5-CON-74 Area 5 yes 4.8
SP-Area5-CON-75 Area 5 yes 4.2
SP-Area5-CON-76 Area 5 yes 3.8

1. In cases where blind duplicates were analyzed, the arsenic concentration used is the average 
of the duplicate sample results.

Shading indicates result following re‐dredge in Areas 2 and 5. 

2. For non-detect results, the value used is the laboratory reporting limit.

of the duplicate sample results. 
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Attachment I
ProUCL Output for All Data

Sediment Construction Summary and Final Sediment Remedial Action Report
W.R. Grace Superfund Site

Acton-Concord, Massachusetts

DRAFT

User Selected Options

From File   Input Data.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

76 53

1.4 0.336

145.5 4.98

10.55 1.86

5.8 0.895

17.74

1.682

6.145

0.303 0.0866

0.102 0.102

13.94 11.98

14.44

15.43 16.57

14.18 20.76

1.109

General UCL Statistics for Full Data Sets

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

General Statistics

Number of Valid Observations Number of Distinct Observations

Coefficient of Variation

Skewness

Relevant UCL Statistics

Mean Mean of log Data

Median SD of log Data

SD

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic Lilliefors Test Statistic

Lilliefors Critical Value Lilliefors Critical Value

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

k star (bias corrected) Data appear Lognormal at 5% Significance Level

9.507

10.55

10.01

168.6

139.6

0.0468 13.89

139.1 13.94

13.87

3.13 17.32

0.778 27.41

0.174 14.21

0.105 15.98

19.42

23.26

30.8

12.74

12.79

Use 95% H-UCL 11.98

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Theta Star

MLE of Mean

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)  and Singh and Singh (2003).   For 
additional insight, the user may want to consult a statistician.

Potential UCL to Use

Notes:

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.
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Attachment I
ProUCL Output Data for Human Accessible Areas

Sediment Construction Summary and Final Sediment Remedial Action Report
W.R. Grace Superfund Site

Acton-Concord, Massachusetts

DRAFT

User Selected Options

From File   Input Data.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

23 19

3.8 1.335

35 3.555

10.64 2.145

8.1 0.631

8.488

0.798

1.893

0.724 0.905

0.914 0.914

13.68 13.82

16.6

14.29 19.32

13.79 24.65

General UCL Statistics for Full Data Sets

Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

General Statistics

SD

Coefficient of Variation

Skewness

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

2.145

4.959

10.64

7.263

98.68

76.76

0.0389 13.55

75.36 13.68

13.49

1.237 15.11

0.753 13.84

0.177 13.59

0.183 14.48

18.35

21.69

28.25

13.67

13.93

Use 95% Approximate Gamma UCL 13.67

MLE of Mean

MLE of Standard Deviation

nu star

k star (bias corrected) Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

Notes:

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002) and Singh and Singh (2003).   For 
additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Potential UCL to Use
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Attachment I
ProUCL 95% UCL Summary

Sediment Construction Summary and Final Sediment Remedial Action Report
W.R. Grace Superfund Site

Acton-Concord, Massachusetts

DRAFT

Area n 95% UCL Method

All Areas 76 11.98 H-UCL

Human Accessible Area 23 13.67 Approximate Gamma UCL

Notes:
UCL:  upper confidence limit
H-UCL:  UCL based upon Land's H-statistic
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SINKING POND TURBIDITY READINGS DRAFT

Project No.: B0078800.0000 Average Water Elevation1 (FT): 136.863
Project W.R. Grace Superfund - OU3 Upper Excavation Elevation1 (FT): 144.5

Location: 50 Independence Road, Acton, MA 01720 Lower Excavation Elevation1 (FT): 128.0
Report By: Irina Calante (ARCADIS-US)

Date
Water 

Elevation 
(FT)

Daily 
Average 

NTU
Time

Depth of 
Shallow 

Reading (ft)
NTU

Depth of 
Deep Reading 

(ft)
NTU

Ave. 
NTU

Activity in the Pond Time
Depth of 
Shallow 

Reading (ft)
NTU

Depth of 
Deep Reading 

(ft)
NTU Ave. NTU Activity in the Pond

06/29/11 08:08 0.1 2.8 1.5 No readings taken in the afternoon.

08:15 0.0 2.1 1.1

08:21 -0.1 2.4 1.2

08:32 0.1 2.3 1.2

08:39 0.0 2.6 1.3

08:44 0.0 2 1.0

13:30 0.5 1.0 0.8 No readings taken in the afternoon.

13:32 0.3 0.4 0.4

13:33 1.1 0.5 0.8

13:36 0.6 0.7 0.7

0.5 0.6 0.6

0.4 0.4 0.4

0.2 0.4 0.3 1.7 0.4 1.05

0.5 0.5 0.5 0.1 0.3 0.2

0.5 0.6 0.6 0.4 0.5 0.45

0.3 0.4 0.4 0.4 0.4 0.4

0.3 0.3 0.3 0.9 0.4 0.65

0.0 0.0 0.3 0.6 0.5

0.1 0.2 0.2 0.2 0.5 0.4

0.1 0.1 0.1 0.2 0.3 0.3

0.1 0.5 0.3 0.1 0.6 0.4

0.1 0.1 0.1 0.3 0.3 0.3

0 1 0 2 0 2 0 5 0 8 0 75 FT 10 FT No activity at the08/26/11 136 515 0 39 8:15 5 FT

5 FT 10 FT Minimal activity at the 
Pond. Platform dock 
was used to transport 
silt socks across the 
Pond. 

15:15 5 FT 10 FT Minimal activity at the 
Pond. Platform dock 
was used to transport 
silt socks across the 
Pond. 

Minimal activity at the 
Pond. Floating 
platform with the 
mechanical dredge 
and jon boat were 
used to place the 
turbidity curtain on 
the Pond.

10 FT Minimal activity at the 
Pond. Platform dock 
was used to transport 
silt socks across the 
Pond. Temporary 
buoys were deployed 
to delineate location 
of the turbidity 
curtain.

10 FT

15:15

No activity at the 12:53

11:42 5 FT

8:30 5 FT 10 FT08/25/11 0.30

08/24/11 137.265 0.52

Turbidity Readings (NTU) at Sinking Pond

Morning Afternoon

08/23/11 0.58 5 FT 10 FT Minimal activity at the 
Pond today. Barges 
were moved within 
the Pond.

15 FT5 FT1.19 Background 
Turbidity Readings.

No activity at the 
pond.

0.1 0.2 0.2 0.5 0.8 0.7

0.4 0.5 0.5 0.1 0.2 0.2

0.1 0.5 0.3 0.3 0.5 0.4

0.1 0.6 0.4 0.5 0.5 0.5

0.1 0.6 0.4 0.3 0.4 0.4

137.453 0.2 0.4 0.3 No readings taken in the afternoon, as there was no activity at the Pond.

0.1 0.5 0.3

0.1 0.5 0.3

0.0 0.4 0.2

0.0 0.8 0.4

1.0 0.2 0.6 0.1 0.9 0.5

0.0 0.5 0.3 0.0 0.3 0.2

0.0 0.5 0.3 0.0 0.1 0.1

0.0 0.6 0.3 0.0 10.0 5.0

0.0 0.6 0.3 3.1 11.0 7.1

0.0 3.0 1.5 0.1 3.4 1.8

0.0 3.5 1.8 0.0 2.8 1.4

0.0 2.6 1.3 0.0 1.7 0.9

0.0 4.4 2.2 0.0 1.6 0.8

0.0 0.4 0.2 0.0 1.1 0.6

14:04 5 FT 15 FT Mechanical dredge on 
floating dock, tug boat 
and 2 jon boats 
traveling around Pond 
delineating excavation, 
and removing 
waterborne 
obstructions. Readings 
taken right outside 
curtain.

15:15 5 FT 15 FT Mechanical dredge on 
floating dock, tug boat 
and 2 jon boats 
traveling around Pond 
clearing vegetation 
from Pond bank in 
Area 3. Readings taken 
~10-20 FT from 
curtain.

09/13/11 137.190 1.13 8:30 5 FT

09/12/11 137.215 1.93 12:06 5 FT

08/30/11 0.30 7:19 5 FT 15 FT

5 FT 10 FT No activity at the 
Pond.

15 FT

No activity at the 
Pond. Activity at the 
Pond expected in the 
afternoon. Readings 
taken right outside 
curtain.

15 FT

Minimal activity at the 
Pond today. Platform 
dock was used to 
transport silt socks 
across the Pond. 

Mechanical dredge on 
floating dock, tug boat 
and 2 jon boats 
traveling around Pond 
clearing vegetation 
from Pond bank in 
Area 3. Readings taken 
right outside curtain.

08/26/11 136.515 0.39 8:15 5 FT 10 FT No activity at the 
Pond.

12:53

NOTES:
1. All elevation readings are relative to NGVD 29.
2. Shallow depth reading represents condition above thermocline. Deep depth reading represents condition below thermocline. Page 1 of 4



SINKING POND TURBIDITY READINGS DRAFT

Project No.: B0078800.0000 Average Water Elevation1 (FT): 136.863
Project W.R. Grace Superfund - OU3 Upper Excavation Elevation1 (FT): 144.5

Location: 50 Independence Road, Acton, MA 01720 Lower Excavation Elevation1 (FT): 128.0
Report By: Irina Calante (ARCADIS-US)

Date
Water 

Elevation 
(FT)

Daily 
Average 

NTU
Time

Depth of 
Shallow 

Reading (ft)
NTU

Depth of 
Deep Reading 

(ft)
NTU

Ave. 
NTU

Activity in the Pond Time
Depth of 
Shallow 

Reading (ft)
NTU

Depth of 
Deep Reading 

(ft)
NTU Ave. NTU Activity in the Pond

Turbidity Readings (NTU) at Sinking Pond

Morning Afternoon

0.0 1.5 0.8 0.1 0.9 0.5

0.0 1.7 0.9 0.0 0.3 0.2

0.0 1.5 0.8 0.0 0.1 0.1

0.0 1.8 0.9 0.0 10.0 5.0

0.0 1.7 0.9 3.1 11.0 7.1

09/15/11 137.115 2.75 10:30 5 FT 0.2 15 FT 1.1 0.7
Dredging in Area 3. 
Readings taken ~16 FT 
from curtain.

15:00 5 FT 0.0 15 FT 9.7 4.9
Dredging in Area 3. 
Readings taken ~16 FT 
from curtain.

09/16/11 137.040 3.60 9:23 5 FT 2.4 15 FT 5.7 4.1
Dredging in Area 3. 
Readings taken ~16 FT 
from curtain.

14:53 5 FT 1.9 15 FT 4.4 3.2

Completed dredging for 
the day in Area 3. 
Readings taken ~16 FT 
from curtain.

09/19/11 136.990 1.95 9:10 5 FT 1.4 15 FT 3.0 2.2
Dredging in Area 3. 
Readings taken ~16 FT 
from curtain.

14:44 5 FT 1.3 15 FT 2.1 1.7
Dredging in Area 3. 
Readings taken ~16 FT 
from curtain.

09/20/11 136.955 2.05 9:50 5 FT 1.7 15 FT 1.8 1.8
Dredging in Area 3. 
Readings taken ~16 FT 
from curtain.

15:10 5 FT 1.7 15 FT 3.0 2.4
Dredging in Area 3. 
Readings taken ~16 FT 
from curtain.

09/21/11 136.708 4.73 9:10 5 FT 2.6 15 FT 5.8 4.2
Dredging in Area 3. 
Readings taken ~16 FT 
from curtain.

14:13 5 FT 5.6 15 FT 4.9 5.3
Dredging in Area 3. 
Readings taken ~16 FT 
from curtain.

09/22/11 136.735 4.53 10:05 5 FT 4.4 15 FT 3.2 3.8
Dredging in Area 3. 
Readings taken ~16 FT 
from curtain.

15:30 5 FT 4.8 15 FT 5.7 5.3
Dredging in Area 3. 
Readings taken ~16 FT 
from curtain.

09/23/11 136.730 5.45 8:45 5 FT 5.4 15 FT 4.0 4.7

Began clearing roots in 
Area 4. Readings taken 
~16 FT from curtain 
from Area 3 station. 
Completed excavation 
in Area 3 as of 
yesterday afternoon.

14:50 5 FT 7.8 15 FT 4.6 6.2

Completed clearing 
activities for the day. 
Readings taken ~16 FT 
from curtain from Area 
4 station. Raining 
during turbidity 
readings.

09/26/11 136.837 1.63 8:45 5 FT 1.5 15 FT 2.0 1.8

No activities at this 
time. Readings taken 
~16 FT from curtain 
from Area 4 station. 14:45 5 FT 1.6 15 FT 1.4 1.5

Barge mounted 
excavator transported 
from bulkhead to area 
4. Readings taken ~16 
FT from curtain from 
Area 4 station. 

09/27/11 136 770 2 53 7 50 5 FT 0 7 15 FT 0 8 0 8
Dredging in Area 4. 
R di t k 16 FT 15 00 5 FT 0 7 15 FT 7 9 4 3

Dredging in Area 4. 
R di t k 16 FT

15 FT Mechanical dredge on 
floating dock and 2 jon 
boats clearing trees 
from Pond bank. 
Readings taken ~10-20 
FT from curtain.

14:04 5 FT 15 FT09/14/11 137.165 2.04 9:30 5 FT Mechanical dredge on 
floating dock and 2 jon 
boats clearing trees 
from Pond bank. 
Readings taken ~10-20 
FT from curtain.

09/27/11 136.770 2.53 7:50 5 FT 0.7 15 FT 0.8 0.8 Readings taken ~16 FT 
from curtain.

15:00 5 FT 0.7 15 FT 7.9 4.3 Readings taken ~16 FT 
from curtain.

09/28/11 136.730 2.73 8:30 5 FT 3.2 15 FT 0.3 1.8
Dredging in Area 4. 
Readings taken ~16 FT 
from curtain.

14:15 5 FT 3.2 15 FT 4.2 3.7
Dredging in Area 4. 
Readings taken ~16 FT 
from curtain.

09/29/11 136.743 7.54 9:30 5 FT 7.1 15 FT 3.2 5.2
Dredging in Area 4. 
Readings taken ~16 FT 
from curtain.

15:15 5 FT 8.1 15 FT 11.8 9.9
Dredging in Area 4. 
Readings taken ~16 FT 
from curtain.

09/30/11 136.741 6.40 8:45 5 FT 2.4 15 FT 10.9 6.7
Dredging in Area 4. 
Readings taken ~16 FT 
from curtain.

13:50 5 FT 3.2 15 FT 9.1 6.2
Dredging in Area 4. 
Readings taken ~16 FT 
from curtain.

10/01/11 136.720 6.95 10:05 5 FT 6.6 15 FT 5.9 6.3
Dredging in Area 2. 
Readings taken ~1.5 
FT from curtain.

13:20 5 FT 6.1 15 FT 9.2 7.7
Dredging in Area 2. 
Readings taken ~1.5 
FT from curtain.

10/03/11 136.720 9.45 9:30 5 FT 4.3 15 FT 11.2 7.8
Dredging in Area 2. 
Readings taken ~1.5 
FT from curtain.

14:38 5 FT 13.2 15 FT 9.1 11.2
Dredging in Area 2. 
Readings taken ~1.5 
FT from curtain.

10/04/11 136.740 8.10 8:40 5 FT 6.3 15 FT 7.7 7.0

Dredging in Area 2. 
Readings taken right 
outside of curtain, ~ 1 
FT from curtain.

15:40 5 FT 8.6 15 FT 9.8 9.2

Dredging in Area 2. 
Readings taken right 
outside of curtain, ~ 1 
FT from curtain..

10/05/11 136.720 19.10 11:30 5 FT 9.6 15 FT 30.0 19.8

Dredging in Area 5. 
Readings taken right 
outside of curtain, ~ 1 
FT from curtain.

15:35 5 FT 21.1 15 FT 15.7 18.4

Dredging in Area 5. 
Readings taken right 
outside of curtain, ~ 1 
FT from curtain.

10/06/11 136.720 15.33 8:40 5 FT 10.5 15 FT 11.4 11.0

Dredging in Area 5. 
Readings taken right 
outside of curtain, ~ 1 
FT from curtain.

15:40 5 FT 24.2 15 FT 15.2 19.7

Dredging in Area 5. 
Readings taken right 
outside of curtain, ~ 1 
FT from curtain..

10/07/11 136.512 18.75 11:29 5 FT 11.8 15 FT 22.2 17.0

Dredging in Area 5. 
Readings taken right 
outside of curtain, ~ 1 
FT from curtain.

15:35 5 FT 27.3 15 FT 13.7 20.5

Dredging in Area 5. 
Readings taken right 
outside of curtain, ~ 1 
FT from curtain.

10/08/11 136.512 22.33 9:35 5 FT 10.0 15 FT 47.1 28.6

Dredging in Area 5. 
Readings taken right 
outside of curtain, ~ 1 
FT from curtain.

13:47 5 FT 11.9 15 FT 20.3 16.1

Dredging in Area 5. 
Readings taken right 
outside of curtain, ~ 1 
FT from curtain.

10/10/11 6.50 8:55 5 FT 6.1 15 FT 7.9 7.0

Dredging in Area 5. 
Readings taken right 
outside of curtain, ~ 1 
FT from curtain.

15:10 5 FT 4.0 15 FT 8.0 6.0

Dredging in Area 5. 
Readings taken right 
outside of curtain, ~ 1 
FT from curtain.

NOTES:
1. All elevation readings are relative to NGVD 29.
2. Shallow depth reading represents condition above thermocline. Deep depth reading represents condition below thermocline. Page 2 of 4



SINKING POND TURBIDITY READINGS DRAFT

Project No.: B0078800.0000 Average Water Elevation1 (FT): 136.863
Project W.R. Grace Superfund - OU3 Upper Excavation Elevation1 (FT): 144.5

Location: 50 Independence Road, Acton, MA 01720 Lower Excavation Elevation1 (FT): 128.0
Report By: Irina Calante (ARCADIS-US)

Date
Water 

Elevation 
(FT)

Daily 
Average 

NTU
Time

Depth of 
Shallow 

Reading (ft)
NTU

Depth of 
Deep Reading 

(ft)
NTU

Ave. 
NTU

Activity in the Pond Time
Depth of 
Shallow 

Reading (ft)
NTU

Depth of 
Deep Reading 

(ft)
NTU Ave. NTU Activity in the Pond

Turbidity Readings (NTU) at Sinking Pond

Morning Afternoon

10/11/11 4.45 9:17 5 FT 3.2 15 FT 3.7 3.5

Dredging in Area 5. 
Readings taken right 
outside of curtain, ~ 1 
FT from curtain.

14:45 5 FT 5.8 15 FT 5.1 5.5

Dredging in Area 5. 
Readings taken right 
outside of curtain, ~ 1 
FT from curtain.

10/12/11 9.40 10:35 5 FT 6.3 15 FT 19.9 13.1

Dredging in Area 5. 
Readings taken right 
outside of curtain, ~ 1 
FT from curtain.

14:55 5 FT 9.1 15 FT 2.3 5.7

Dredging in Area 5. 
Readings taken right 
outside of curtain, ~ 1 
FT from curtain.

10/13/11 136.479 4.93 10:40 5 FT 4.0 15 FT 6.8 5.4

No activity in the Pond. 
Readings taken right 
outside of curtain in 
Area 5, ~ 1 FT from 
curtain.

15:10 5 FT 3.9 15 FT 5.0 4.5

Dredging in Area 5. 
Readings taken right 
outside of curtain, ~ 1 
FT from curtain.

10/17/11 1.25 8:40 5 FT 1.3 15 FT 1.2 1.3

Confirmatory sample 
collection in Area 5. 
Readings taken right 
outside of curtain in 
Area 5, ~ 1 FT from 
curtain.

No reading taken as 
there was no activity at 
the pond.

10/18/11 2.70 11:10 5 FT 0.4 15 FT 4.0 2.2

Topsoil was being 
placed in Area 3. 
Readings taken right 
outside of curtain in 
Area 3, ~ 3 FT from 
curtain.

15:18 5 FT 0.5 15 FT 5.9 3.2

Completed placing 
topsoil in Area 3 for the 
day. Readings taken 
right outside of curtain 
in Area 3, ~  2 FT from 
curtain.

10/19/11 2.85 11:30 5 FT 2.1 15 FT 2.2 2.2

Topsoil was being 
placed in Area 4. 
Readings taken right 
outside of curtain in 
Area 4, ~ 2 FT from 
curtain.

14:40 5 FT 3.0 15 FT 4.1 3.6

Topsoil was being 
placed in Area 4. 
Readings taken right 
outside of curtain in 
Area 4, ~ 2 FT from 
curtain.

10/20/11 9.25 11:07 5 FT 6.1 15 FT 12.3 9.2

Topsoil was being 
placed in Area 4. 
Readings taken right 
outside of curtain in 
Area 4, ~ 2 FT from 
curtain.

16:20 5 FT 8.1 15 FT 10.5 9.3

Topsoil was being 
placed in Area 3. 
Readings taken right 
outside of curtain in 
Area 3, ~ 2 FT from 
curtain.

10/21/11 8.40 10:55 5 FT 9.7 15 FT 10.7 10.2

Topsoil was being 
placed in Area 4. 
Readings taken right 
outside of curtain in 
Area 4, ~ 2 FT from 
curtain.

3:30 5 FT 6.1 15 FT 7.1 6.6

Topsoil was being 
placed in Area 5. 
Readings taken right 
outside of curtain in 
Area 5, ~ 2 FT from 
curtain.

Topsoil was being 
placed in Area 2

Topsoil was being 
placed in Area 2

10/22/11 13.38 8:15 5 FT 11.7 15 FT 13.9 12.8

placed in Area 2. 
Readings taken right 
outside of curtain in 
Area 2, ~ 2 FT from 
curtain.

13:37 5 FT 11.8 15 FT 16.1 14.0

placed in Area 2. 
Readings taken right 
outside of curtain in 
Area 2, ~ 2 FT from 
curtain.

10/24/11 11.87 11:35 5 FT 15 FT 11.2 11.2

Topsoil placement 
completed in Area 2. 
Readings taken right 
outside of curtain in 
Area 2, ~ 2 FT from 
curtain.

15:30 5 FT 9.7 15 FT 14.7 12.2

No topsoil placement, 
only barge and jon 
boats navigating in the 
pond. Readings taken 
right outside of curtain 
in Area 5, ~ 2 FT from 
curtain.

10/25/11 136.520 9.30 11:30 5 FT 8.8 15 FT 9.8 9.3

No topsoil placement. 
Barge, mini-scows and 
jon boats navigating in 
the pond. Readings 
taken right outside of 
curtain in Area 5 near 
bulkhead and Area 2, ~ 
2 FT from curtain.

15:10 5 FT 8.9 15 FT 9.7 9.3

No topsoil placement. 
Barge, mini-scows and 
jon boats navigating in 
the pond. Readings 
taken right outside of 
curtain in Area 5 near 
bulkhead and Area 2, ~ 
2 FT from curtain.

10/26/11 136.460 7.93 8:10 5 FT 7.0 15 FT 8.0 7.5

Re-dredging in Area 2. 
Readings taken right 
outside of curtain in 
Area 2, ~ 2 FT from 
curtain.

14:50 5 FT 7.0 15 FT 9.7 8.4

Re-dredging in Area 2. 
Readings taken right 
outside of curtain in 
Area 5 close to Area 2 
and near the barge, ~ 2 
FT from curtain.

10/27/11 11.38 9:30 5 FT 8.7 15 FT 8.3 8.5

Re-dredging in Area 5. 
Readings taken right 
outside of curtain in 
Area 5 across from 
Inlet and near Area 2, ~ 
2 FT from curtain.

15:35 5 FT 13.3 15 FT 15.2 14.3

Re-dredging in Area 5. 
Readings taken right 
outside of curtain in 
Area 5 across from 
Inlet and near Area 2, ~ 
2 FT from curtain.

10/28/11 14.90 9:25 5 FT 11.1 15 FT 10.5 10.8

Re-dredging in Area 2. 
Readings taken right 
outside of curtain in 
Area 2, ~ 2 FT from 
curtain.

13:15 5 FT 10.8 15 FT 27.2 19.0

Re-dredging in Area 2. 
Readings taken right 
outside of curtain in 
Area 5 close to Area 2 
and near the barge, ~ 2 
FT from curtain.

NOTES:
1. All elevation readings are relative to NGVD 29.
2. Shallow depth reading represents condition above thermocline. Deep depth reading represents condition below thermocline. Page 3 of 4



SINKING POND TURBIDITY READINGS DRAFT

Project No.: B0078800.0000 Average Water Elevation1 (FT): 136.863
Project W.R. Grace Superfund - OU3 Upper Excavation Elevation1 (FT): 144.5

Location: 50 Independence Road, Acton, MA 01720 Lower Excavation Elevation1 (FT): 128.0
Report By: Irina Calante (ARCADIS-US)

Date
Water 

Elevation 
(FT)

Daily 
Average 

NTU
Time

Depth of 
Shallow 

Reading (ft)
NTU

Depth of 
Deep Reading 

(ft)
NTU

Ave. 
NTU

Activity in the Pond Time
Depth of 
Shallow 

Reading (ft)
NTU

Depth of 
Deep Reading 

(ft)
NTU Ave. NTU Activity in the Pond

Turbidity Readings (NTU) at Sinking Pond

Morning Afternoon

10/31/11 5.98 9:40 5 FT 4.3 15 FT 4.8 4.6

Bypass removal from 
pond. Readings taken 
right outside of curtain 
in Area 5 across from 
Inlet and near Area 2, ~ 
2 FT from curtain.

14:45 5 FT 4.4 15 FT 10.4 7.4

No activity at the pond. 
Check dam 
construction at the 
Inlet. Readings taken 
right outside of curtain 
in Area 5 across from 
Inlet and near Area 2, ~ 
2 FT from curtain.

11/01/11 6.43 9:34 5 FT 4.3 15 FT 10.3 7.3

Washing of roll-off 
containers on mini-
scows. Readings taken 
right outside of curtain 
in Area 5 across from 
Inlet, ~ 2 FT from 
curtain.

14:35 5 FT 3.6 15 FT 7.5 5.6

No activity at the pond. 
Readings taken right 
outside of curtain in 
Area 5 across from 
Inlet, ~ 2 FT from 
curtain.

11/02/11 3.70 No readings taken in the morning as there was no activity at the pond. 13:45 5 FT 2.8 15 FT 4.6 3.7

Washing of mini-scow 
platform. Readings 
taken right outside of 
curtain in Area 5 across 
from Inlet, ~ 2 FT from 
curtain.

11/03/11 3.43 11:30 5 FT 1.0 15 FT 2.8 1.9

Topsoil placement from 
land in Area 5. 
Readings taken right 
outside of curtain in 
Area 5 across from 
Inlet, ~ 2 FT from 
curtain.

14:30 5 FT 4.3 15 FT 5.6 5.0

No activity at the pond. 
Readings taken right 
outside of curtain in 
Area 5 across from 
Inlet, ~ 2 FT from 
curtain.

11/04/11 4.90 9:30 5 FT 2.3 15 FT 2.8 2.6

Boat traffic near the 
bulkhead. Readings 
taken right outside of 
curtain in Area 5 across 
from Inlet, ~ 2 FT from 
curtain.

14:30 5 FT 5.6 15 FT 8.9 7.3

No activity at the pond. 
Readings taken 
approximately in the 
same location as 
morning. Turbidity 
curtain had been 
removed.

11/07/11 3.95 11:00 5 FT 3.3 15 FT 4.6 4.0

Washing of main 
barge. Readings taken 
approximately in Area 5 
across from Inlet.

No readings taken in the afternoon as there was no activity or boat traffic at the pond.

0.4 0.5 0.5

0.4 0.4 0.4

0.7 0.5 0.6

0.5 0.5 0.5

0.3 0.3 0.3

11/08/11 0.45 8:30 5 FT 15 FT Minor boat activity at 
the pond. Readings 
taken approximately 
150 feet from shore 
through pond.

No readings taken in the afternoon as there was no activity or boat traffic at the pond.

NOTES:
1. All elevation readings are relative to NGVD 29.
2. Shallow depth reading represents condition above thermocline. Deep depth reading represents condition below thermocline. Page 4 of 4
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Requests for Information 

 



 
  

W.R. Grace Superfund Site, Acton MA. – Operable Unit No. 3 / Sediment Remedy 
REQUEST FOR INFORMATION (RFI) 

RFI #  001 Reference Documents, Drawings, Specifications 
Date:   6/27/11 

Subject:   
Survey Data 
Clarification No. 
Lagoon Wetland 

To: Clayton Smith, CM 
 de maximis 

Copy To: Jeffrey Holden, PE 
Arcadis 

Drawing 
Excavation Plan – North Lagoon Wetland DWG #7 

Information or Clarification Requested 
DAC Survey subcontractor Thew Associates currently performing layout at North Lagoon Wetland-
information copied from 24 June 2011 e-mail is as follows 
Original Message----- 
From: Bruce Hebbel [mailto:bhebbel@dacollins.com] 
Sent: Friday, June 24, 2011 2:34 PM 
To: csmith@demaximis.com; Holden, Jeffrey 
Cc: Calante, Irina; Steve Bullock 
Subject: Grace Survey 
 
Clayton and Jeff 
 
Our wetland topo survey is carrying us across to the opposite bank of Ft Pond 
Brook In particular Arcadis Control points #9 and #10. 
 
We have confirmed the starting Benchmark. At Main St bridge abutment and we're 
good. What we would like is the location and survey data of any Hard Structure 
Arcadis has for this site so we can shoot and verify/confirm. 
 
We do not want to get too far into layout without this check 
 
This will be placed into a formal RFI as 001 when I get to connectivity However 
if we can begin the discussion it would be most helpful 
 
Thanks 
Bruce 
 

Reason for Request 

Design Ambiguity X Operability � 
Constructability � Weather � 
Cost � Other:  Clarification � 
Schedule �   

Response/Solution (with attachments as necessary) 

 
 

Signatures/Dates 

Originated by: Bruce C. Hebbel, P.G. D.A. Collins 6/27/11 
Prepared by: Bruce C. Hebbel, P.G. D.A. Collins 6/27/11 
Responded by:   
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See attached response.
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MDEGRACIA
Text Box
DAC's RFI #1 requests clarification on the locations of control points #9 and #10, which were provided to help define the horizontal limits of removal in the North Lagoon Wetland area and which, when staked in the field, fall within Fort Pond Brook. Although not mentioned in the RFI, we also understand that control points #7 and #8 plot within the brook.  
ARCADIS has coordinated with DAC's field surveyors (Thew Associates) and they have confirmed use of the appropriate survey coordinate system. We have also confirmed that the control point coordinates, which were extracted from the CADD basemap, were properly transcribed.  Finally, Thew has indicated that, with the exception of the control points that follow the boundary of the brook, the remaining control points appear to plot correctly in the field. 
The root cause of the discrepancy appears to be the aerial-based interpretation of the brook boundary that appears on the base map. The feature was interpreted as part of the aerial-based survey mapping, and apparently does not precisely match the actual field condition. 
The intent when developing the NLW removal limits was to carry the excavation to the top of the bank along the boundary of Fort Pond Brook.  Accordingly, the removal limits between control points #6 and #14 should follow the top of the brook bank regardless of where the survey control points plot.




 
  

W.R. Grace Superfund Site, Acton MA – Operable Unit No. 3 / Sediment Remedy 
 

REQUEST FOR INFORMATION (RFI) 
RFI #  002 Reference Documents, Drawings, Specifications 
Date:   7/1/11 

Subject:   
Silt Sock 
Alternate Material to 
Approved Silt Fence 

To: Clayton Smith, CM 
 de maximis 

Copy To: Jeffrey Holden, PE 
Arcadis 

Drawing 
Temporary Facilities Details, DWG #4, Detail 6 
Silt Fence 

Information or Clarification Requested 
DAC requests approval to utilize the Silt Sock product as an alternate material to the specified silt fence in 
select areas where installation of silt fence in accordance with the specification is not practical. 
Justification for Alternate Material: 

 Most of the silt fence installation areas are heavily vegetated with a high concentration of near-
surface tree roots.  Trenching for silt fence embedment in these areas will require the use of an 
excavator.  In the wetland areas this would create a significant impact to the surrounding vegetation 
and sensitive environment.  In the Sinking Pond location most of the shoreline is inaccessible to an 
excavator. 

 Most of the silt fence installations do not have any planned site disturbance upgradient of the silt 
fence.  These areas should remain relatively stable and do not warrant significant disturbance in 
order to trench in silt fence. 

 The Silt Sock product is designed to be installed on the ground surface without any trenching, and 
can be easily configured to run around tree stumps and other surface obstructions.  The Silt Sock 
product will result in a less intrusive installation of erosion controls in the difficult and sensitive 
areas of the site. 

 
Attachments: 

 Silt Sock technical information. 
 Preliminary drawing  of proposed locations for Silt Sock installation shown in red. 

 
 
 

Reason for Request 

Design Ambiguity � Operability � 
Constructability x Weather � 
Cost � Other:   � 
Schedule �   

Response/Solution (with attachments as necessary) 

 
 

Signatures/Dates 

Originated by: Bruce C. Hebbel, P.G., D.A. Collins 7/1/11 
Prepared by: Bruce C. Hebbel, P.G., D.A. Collins 7/1/11 
Responded by:   
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Silt sock use in lieu of silt fencing in heavily vegetated and 
rooted areas is approved. 
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~ VEGETATION/TREE LINE 

PROPOSED TEMPORARY ACCESS ROAD 

PROPOSED TEMPORARY IN-WETLAND 
ACCESS POINT 

TEMPORARY FACILITIES AREA 

--0---0--0-- SITE SECURITY FENCE ffi 

NOTES: 

1. 

2. 

3. 

LANDFILL AREA GROUNDWATER TREATMENT 
SYSTEM CONSTRUCTION COMPLETION DATE IS 
SCHEDULED FOR MAY 20, 2011 PER PROJECT 
SCHEDULE. 

CONTRACTOR SHALL INSTALL A LOCKABLE 
BARRIER GATE AT DESIGNATED LOCATIONS TO 
CONTROL ACCESS. 

VEGETATION/TREES WILL BE CLEARED WITHIN 
WORK AREAS (I.E .• SEDIMENT REMOVAL AREAS 
[SEE DRAWINGS 5 AND 7]. TEMPORARY ACCESS 
ROADS. MATERIAL LOADING AREA. AND 
TEMPORARY FACILITIES AREA). AS NECESSARY. 
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©2011 Silt Sock Erosion Control 

call today

608-438-7625

ContactLocationsFabric and EquipmentCare and MaintenanceProduct SpecificationHome

COST EFFECTIVE
Silt Socks are a filter fabric sock filled with wood chips or compost. 

LOW MAINTENANCE
Silt Socks allow water to flow through at a controlled rate while 
trapping sediment. This is accomplished by a filter fabric filled with 
organic material. The design of the sock provides intimate contact 
with the ground preventing water from flowing underneath. 

EASY INSTALL
Filled socks may be used as an alternative to silt fence in many 
areas. 

GREEN PRODUCT
The socks are filled with 100% wood recycled from new construction 
debris. This filler is inert, free of seed, low in moisture content and 
incredibly environmentally friendly. 

BETTER SITE ACCESS
The sock is an effective erosion control device with a lower profile 
making your project easier to access and more aesthetically 
pleasing. 

REUSABLE
The Silt Sock is an effective perimeter control device. 

SHIPABLE
Any quantity of filled Sock is palletized and ready to ship to your 
projects location. 

Page 1 of 2Silt Sock Erosion Control | Effective - Green - Affordable

7/1/2011http://siltsock.net/index.php



©2011 Silt Sock Erosion Control 

call today

608-438-7625

ContactLocationsFabric and EquipmentCare and MaintenanceProduct SpecificationHome

 

Product Specification

Size Options Fabric Options

8” diameter•
12” diameter•
18” diameter•
24" diameter•

Standard Duty•
Heavy Duty•
Biodegradeable•

Definition:

A silt sock is a tubular-shaped material comprised of a fabric exterior filled 
with wood chips or compost. The material used in the sock is an 
environmentally safe material. The silt sock fabric comes in rolls of 600 – 
1000 feet. 

The silt sock is typically laid on the top of the ground along the down-slope areas and along side-slope areas as required to prevent or reduce 
erosion. The silt sock is either lapped or butted at the ends to create a continuous line of defense. Staking the sock is not usually required. The 
first water to contact the sock is absorbed “staking” the sock in place by its weight alone. In greater sloped areas the sock may be secured in 
place by stakes or other supports.

Page 1 of 1Product Specification | Silt Sock Erosion Control

7/1/2011http://siltsock.net/specs.php



©2011 Silt Sock Erosion Control 

call today

608-438-7625

ContactLocationsFabric and EquipmentCare and MaintenanceProduct SpecificationHome

Care and Maintenance
The following silt sock conditions require maintenance: 

Deformation due to drive-over or dragging 
Action required: Re-contour by hand if applicable. If not, see 
applicable repair methods below.

•

Sock rolling due to hydraulic force  
Action required: Reposition and stake.

•

Loss of ground contact 
Action required: Fill in depressions and back-grout with chips from 
damaged section.

•

Sediment accumulation of ½ sock height 
Action required: Remove by hand or install a second row of sock 
positioned on top of or up slope of the original sock

•

The following silt sock conditions require repair: 

Holes, rips or tears of the sock 
Action required: Small holes or narrow rips shorter than 12 inches may be stitched closed using plastic zip-ties. Tears longer than 12 
inches require the sock be replaced.

•

Pinch or localized diameter reduction of more than ½ the original diameter 
Action required: Install new section of sock upslope of the damaged section.

•

The Silt Sock is an effective erosion control device. It’s success relies on proper installation and maintenance. Greater protection can be 
acomplished by layering sock in pyramid style. 

Page 1 of 2Care and Maintenance | Silt Sock Erosion Control

7/1/2011http://siltsock.net/care.php



Installation Details

Silt Sock Properly Installed Silt Sock Not Properly Installed Silt Sock Repair for Tear
Greater Than 1 Foot

FLoV
II NEV PIECE OF FABRIC
\ r~RAPPED AROUND SOCK

AND TIED AT DoIJNSTREAM
SIDE

SILT
SOCK

TEAR GREATER
THAN 1 FOOT

TIE ENDS OF NE~
FABRIC TOGETHER

~BETWEEN 45 DEG. 8. 90 DEG.

FLOW ",",'",- IIFLOIJ

SIL T .. ,,"","to"" SILT
SOCK ~24' MIN. SOCK

FLo~

"''''
IIFLo~

SILT SOCK GATE
FLo~

'"'" llFLo~

SIL T
SILT ----"""!--!----- SOCK
SOCK ~LESS THAN 24'

Upstream Silt Sock placed
45° to 90° from flow direction
with 24" overlap.

Silt Sock overlaps
less than 24"

FLo~

~~
LESS THAN 45 DEG.I SIL T

______ ~ •• _~~~-----SoCK
\ SILT i i
SOCK
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~~
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SOCK

"Install another sock or use
the upstream sock set 45° to
90° from flow direction with
24" overlap.
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Performance Data

a enge
Inlet Outlet Percent

Parameter Concentration Concentration Reduction
Mg/Liter Mg/Liter

Total Suspended 5,221 695.8 86.7%
Solids

Total Phosphorous 1.51 1.08 28.5%
Total Nitrogen 1.68 1.27 24.4%

Chloride 0.59 0.43 27.1%
Sulfate 0.62 0.40 35.5%

Petroleum Residue 588 67.3 88.6%
Arsenic 1.1 0.89 19%
Iron 18.2 6.7 63%

Calcium 253.9 199.6 21.4%
Lead 13.3 6.6 50.4%
Zinc 9.9 4.5 54.5%

Copper 7.8 3.9 50.0%
Ph 8.4 8.2

Ch II #1

a enge
Inlet Outlet Percent

Parameter Concentration Concentration Reduction
Mg/Liter Mg/Liter

Total Suspended 5,193 471.2 90.9%
Solids

Total Phosphorous 1.63 1.08 33.7%
Total Nitrogen 1.77 1.30 26.5%

Chloride 0.65 0.41 36.9%
Sulfate 0.59 0.33 44.1%

Petroleum Residue 603 71.5 88.1%
Arsenic 1.0 0.63 37%
Iron 17.6 4.7 73.3%

Calcium 245.1 134.4 45.2%
Lead 18.5 5.2 71.9%
Zinc 12.8 4.1 68%

Copper 8.9 3.5 60.7%
Ph 8.4 8.2

Ch II #2

Independent Testing Done By Legend Technical Services www.legend-group.com



A QUANTITATIVE ASSESSMENT OF 8” Silt Sock 
 
November 2009 
 
Prepared for: 
Silt Sock Erosion Control  
 
By: 
American Excelsior Company 
 
STUDY SITE 
All testing conducted for this study was completed at ErosionLab, which is a large-scale 
erosion and sediment control research laboratory located near Rice Lake, WI.  More 
specifically, the Sediment Control Facility (SCF) was utilized.  The facility contains five 
test plots that are 10.7 m (35.0 ft) long by 2.4 m (8.0 ft) wide at an 8H:1V (12.5%) slope 
and are filled with a veneer of topsoil.  Each plot is surrounded by 10 rainfall riser 
holders in which portable rainfall simulator risers are placed.  The simulator can produce 
rainfall events up to 20.3 cm/hr (8.0 in/hr).  Water is pumped from an onsite pond, which 
provides a constant flow of water to the simulator.    
 
METHODS 
Test BMPs installed at the toe of a slope by utilizing simulated rainfall and compare soil 
loss data to bare soil control data set following, “Needed Information: Testing, Analyses, 
and Performance Values for Slope Interruption and Perimeter Control BMPs” authored 
by Kurt Kelsey, Tony Johnson, and Ryan Vavra (Kelsey, etc. al., 2006). 
 
Erosion Plot Preparation 
Each plot tested for this study was prepared the same way.  Plots were tilled up and 
down slope with a walk-behind roto-tiller.  The plots were hand-raked to a uniform 
surface after tilling.  If a BMP was to be tested, the installation zone was compacted to 
approximately 90% of standard Proctor density then the BMP was installed at the toe of 
the slope.  Bare soil control tests were conducted without a BMP installed at the toe of 
the slope.  The plots were not manipulated between storm increments.  All plots were 
reconditioned following the final storm increment applied to the test plot.  
 
Simulated Rainfall Testing 
Each BMP was exposed to the same target rainfall series, which was replicated three 
times for the BMP.  A target 5.1 cm/hr (2.0 in/hr) event was first applied to a plot.  All 
soil and water that exited the test plot was collected and measured following the 20 
minute long event.  Next, a target 10.2 cm/hr (4.0 in/hr) event lasting 30 minutes was 
applied to the plot as soon as all data from the first segment were collected.   
 
Laboratory Analyses 
Grab samples that were obtained during testing were analyzed for sediment 
concentration, which measures the ratio of the mass of dry sediment in a water-
sediment mixture to the mass of the mixture.   
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Runoff samples were used to determine the moisture content of the soil lost from the 
plots.  The Microwave Method, ASTM  #4643, was followed (ASTM, 2000).  After the 
moisture content of the sample was known, the ratio of dry to wet soil was used to 
calculate the equivalent amount of dry soil that was collected during the test.    
 
Bare Soil Controls 
A series of bare soil control tests were conducted before any BMPs were tested.  Plot 
preparation remained consistent with BMP tests and no BMP was installed at the toe of 
the slope.  Data from BMP tests are compared to bare soil control tests to give a 
baseline performance level of the BMPs versus utilizing no practice at all.  Figure 1 
presents the bare soil control data set that was used for this study.  The soil erodibility 
rate of K = .08 was used in the calculation of the P factor for the BMP tested.  

Soil Loss vs R-factor (bare soil SCF tests through 2009)

y = 0.0798x
R2 = 0.9222
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                          Figure 1. Soil Loss vs RUSLE R factor regression of bare soil control data set.  
 
BMP EVALUATED  
Testing was completed on Silt Sock Erosion Control’s 8” Silt Sock.  Table 1 contains the 
material properties of the three 8” Silt Socks that were tested. 
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Table 1. Material properties of 8” Silt Socks tested. 

Product* 
Average Diameter 

(in) 
Length 

(ft) Cubic Feet Weight (lb) 
Density 
(lb/ft3) 

G 8.13 13 4.69 103 21.98 
H 8.00 13.25 4.63 82 17.73 
I 8.00 13 4.54 91 20.05 

*Product G was installed for test SS-L03-102609, H for SS-L02-102609, and I for SS-L01-101209 
 
BMP Installation 
All three Silt Socks tested were installed into an approximate 5.1 cm (2.0 in) trench (see 
Figure 2).  The down slope side of the tubular BMP was installed 45.7 cm (18.0 in) from 
the end of the test slope.  The Silt Socks covered the entire width of the test plot in an 
even, straight line, perpendicular to the slope and 1” x 1” x 30” stakes were used to 
anchor the product every 1.2 m (4.0 ft) (see Figure 3).     
    

 
Figure 2. Trench on erosion plot prior to 8” Silt Sock installation. 

 
 

 
Figure 3. 8” Silt Sock installed on test plot (following testing). 
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DATA ANALYSES 
Data were analyzed according to Kelsey et. al. 2006 to determine the BMPs’ ability to 
reduce rainfall erosion as compared to bare soil controls.   
It should be noted that RUSLE P factors are time varying over the course of a year and 
P factors developed within this study produce event-based values (Renard et. al, 1997).  
This important fact needs to be considered when reviewing the results.  The P values 
listed for the BMPs tested are soil loss ratios that were calculated over varying rainfall 
intensities and durations using the RUSLE framework.      
 
RESULTS 
Table 2 contains the summary of rainfall erosivity (R factor) and soil loss for the 8” Silt 
Sock tests that were conducted. 
 
                   Table 2. Summary of rainfall erosivity (R factor) and soil loss for 8” Silt Sock tests. 

Test Name* 
Target 

Intensity 
(in/hr) 

Duration 
(minutes)

Measured 
Intensity 

(in/hr) 

Cumulative 
R Factor 

(U.S. 
Customary 

Units) 

Cumulative 
Dry Soil 
Loss (lb) 

Cumulative 
Dry Soil 

Loss (T/A) 

SS-L01-2in-101209 2.0 20 1.8 7.60 0 0 
SS-L01-4in-101209 4.0 30 3.7 95.97 12.38 0.96 
SS-L02-2in-102609 2.0 20 2.3 12.23 0 0 
SS-L02-4in-102609 4.0 30 4.7 158.79 38.78 3.02 
SS-L03-2in-102609 2.0 20 1.8 7.08 0 0 
SS-L03-4in-102609 4.0 30 3.8 100.68 27.79 2.16 

*Last six numbers in test name are the date of the test in 00 month, 00 day, 00 year format. 
 
Table 3 contains the results of the P factor (soil loss ratio) that was calculated from the 
regression graph for the 8” Silt Sock (see Figure 4).  In addition, the percent soil 
retained is presented in Table 3.  Percent soil retained is simply one minus the soil loss 
ratio multiplied by 100.  Table 4 contains the average and peak sediment concentration 
results for all 8” Silt Sock test segments.   
 
                                                    Table 3. P factor value for 8” Silt Sock. 

BMP P factor % Soil Retained 
8” Silt Sock .23 77 
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Soil Loss vs RUSLE R (8" Silt Sock)

y = 0.0176x
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Figure 4. Soil Loss vs RUSLE R factor regression of 8” Silt Sock data set. 

 
          Table 4. Average and peak sediment concentration results for all 8” Silt Sock test segments.  

Test Average Sediment 
Concentration (mg/L) 

Peak Sediment 
Concentration (mg/L) 

SS-L01-2in-101209 13,552 19,584 
SS-L01-4in-101209 14,372 31,104 
SS-L02-2in-102609 19,614 25,539 
SS-L02-4in-102609 25,192 34,439 
SS-L03-2in-102609 25,970 30,788 
SS-L03-4in-102609 13,337 17,986 

                                   
 
 
 
OBSERVATIONS 

 Soil accumulated in front of the 8” Silt Socks during and after the 2 in/hr and 4 
in/hr portions of the test series (see Figures 5 - 7) 
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Figure 5. Sediment accumulating in front of 8” Silt Sock during 4 in/hr segment. 

 

 
Figure 6. 8” Silt Sock test plot post 4 in/hr segment. 
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Figure 7. Accumulated sediment after removal of 8” Silt Sock post 4 in/hr segment. 
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W.R. Grace Superfund Site,  Acton MA. – Operable Unit No. 3 / Sediment Remedy 

REQUEST FOR INFORMATION (RFI) 
RFI #  003 Reference Documents, Drawings, Specifications 
Date: 7/15/11 

Subject: Sediment Processing 
Pad

To: Clayton Smith, CM 
 de maximis 

Copy To: Jeffrey Holden, PE 
Arcadis

Drawing
Sediment Processing Pad, DWG #4, Detail 1 
Approved Submittal 31 32 001A

Information or Clarification Requested 
DAC proposes to construct the following revised Sediment Processing Pad. 
Using existing DAC constructed Processing Pad (140’ x 140’) install the following liner system overtop of 
the existing asphalt 

Layer 1-Base layer on asphalt  will be 8 oz. non woven geo textile fabric 
Layer 2-Second layer welded 40 mil HDPE polyethylene liner 
Layer 3- 8 oz. non woven geo textile fabric 

The liner system will be placed over top of the existing asphalt pad, asphalt curb and over top of the 
existing one foot containment berm at the perimeter of the processing pad. 
The liner system once installed will have 6-inches of MADOT Dense Grade fill placed and compacted in 
one 6-inch lift.  The dense grade will be placed up to the inside face of the asphalt curb.  The asphalt curb 
will be protected by a continuous line of connected Jersey Barrier 

Justification:
Proposed new pad will be placed over top of existing previously placed asphalt. 
Attachments: 

Processing Pad Cross Section Detail 
Proposed Fabric and Liner Materials 

Reason for Request 
Design Ambiguity � Operability � 
Constructability x Weather � 
Cost � Other:   � 
Schedule X   

Response/Solution (with attachments as necessary) 

Signatures/Dates
Originated by: Bruce C. Hebbel, P.G., D.A. Collins 7/15/11 
Prepared by: Bruce C. Hebbel, P.G., D.A. Collins 7/15/11 
Responded by:   Mark O. Gravelding, P.E. 7/20/11



The revised staging area design is acceptable to the Engineer with the
understanding that USEPA verbally approved the modification on
7/18/11, inspections will be made periodically to ensure that operations
do not compromise the dense-grade layer such that liner becomes
exposed, DAC will collect water at low points within the staging area,
and that a 60-mil liner will be used in lieu of a 40-mil liner (per RFI #4
dated 7/19/11).



Carthage Mills Product Data

 FX®–80HS
Carthage Mills’ FX®–80HS is a multipurpose nonwoven geotextile of 100% polypropylene staple fibers which 
are formed into a random network, needlepunched and heatset for dimensional stability.  Carthage Mills’ 
FX®–80HS is inert to biological degradation and resistant to naturally encountered chemicals, alkalis, and 
acids. 

AASHTO M 288-06: FX®–80HS exceeds the geotextile requirements for SEPARATION/CLASS 1 (NONWOVEN),
STABILIZATION/CLASS 1 (NONWOVEN) and PERMANENT EROSION CONTROL/CLASS 1 (NONWOVEN – ALL SOIL TYPES).

DATA
PROPERTY TEST METHOD 

METRIC ENGLISH

 Mechanical 

 Grab Tensile Strength 0.91 kN 205 lbs 

 Grab Tensile Elongation 
ASTM D 4632 

50%

 Mullen Burst ASTM D 3786 2410 kPa 350 psi 

 Trapezoidal Tear ASTM D 4533 0.36 kN 80 lbs 

 Puncture ASTM D 4833 0.49 kN 110 lbs 

 CBR Puncture ASTM D 6241 2.34 kN 525 lbs 

 Endurance    

 UV Resistance ASTM D 4355 70% @ 500 hrs 

 Hydraulics / Filtration    

 Permittivity (1) 1.40 sec-1

 Water Flow Rate (1) 
ASTM D 4491 

3657 lpm/m2 90 gpm/ft2

 Apparent Opening Size (AOS) (1) ASTM D 4751 0.180 mm 80 US Std. Sieve 

 Physical    

 Mass Per Unit Area (Typical)  ASTM D 5261 271.2 g/m2 8.0 oz/yd2

 Thickness (Typical) ASTM D 5199 2.16 mm 85 mils 

3.81 m x 109.7 m 
418 m2

127.0 kg 

12.5 ft x 360 ft 
500 yd2

280 lbs 
 Standard Roll Sizes / Packaging / Weight 

Measured 
(Typical) 4.57 m x 91.5 m 

418 m2

127.0 kg 

15.0 ft x 300 ft 
500 yd2

280 lbs 

(1) At the time of manufacturing.  Handling, storage and shipping may change these properties. 
Unless otherwise stated, all values stated here are Minimum Average Roll Values (MARV), are calculated as the Typical minus two
standard deviations and are based on a 97.7% confidence level. 
The properties reported above are effective 07/14/09 and are subject to change without notice. 

Seller makes no warranty, expressed or implied, concerning the product furnished hereunder other than at the time of delivery it shall be of the quality and 
specification stated herein.  Any implied warranty of fitness for a particular purpose is expressly excluded, and, to the extent that it is contrary to the foregoing 
sentence, any implied warranty of merchantability is expressly excluded.  Any recommendations made by seller concerning the uses or applications of said product 
are believed reliable and seller makes no warranty of results to be obtained. If the product does not meet Carthage Mills current published specifications, and the 
customer gives notice to Carthage Mills before installing the product, then Carthage Mills will replace the product without charge or refund the purchase price. 

4243 Hunt Road 
Cincinnati, OH  45242 

www.carthagemills.com 
www.gxgeogrids.com 

513-794-1600  TELEPHONE
800-543-4430  TOLL FREE
513-794-3434  FACSIMILE
info@carthagemills.com 

Since 1958:  America’s First Geotextile Company



• POLY-FLEX, INC. 

An Engineering 
Approach to 
Groundwater 
Protection 
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MANUAL 
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POL.,FLEX POLY-FLEX LINER SPECIFICATIONS 

'lr-qLYE1IWLENE GEOMEMBRANES 

2. MATERIAL SPECIFICATIONS 

2.1 Materials 

1. The geomembrane shall be High-Density Polyethylene (HOPE) or Linear low Density Polyethylene 
(llDPE). 

2. Gasket material shall be neoprene, closed cell medium, ll.-inch thick, 2 Inches wide with adhesive on 
one side, or other compatible gasket materials as required. 

3. Metal battens or banding and hardware shall be stainless steel. 

4. Water cut-off mastic shall be Neoprene Flashing Cement as supplied by Poly-Flex, Inc., or as required. 

5. Sealant shall be General Electric Silicone, RlV 103, or equivalent 

2.2 Geomembrane Raw Materials 

The geomembrane shall be manufactured of polyethylene resins produced In the United States and shall be 
compounded and manufactured specifically for the intended purpose. The resin manufacturer shall certify each 
lot for the following properties. 

The natural polyethylene resin without the carbon black shall meet the following requirements: 

Property Test Method HOPE LLOPE 

Blllyi[lmlDD 8egui[imlllD 

Density, glcc ASTM 0 1505 or A5TM 0 792 0.935 - 0.940 0.915 - 0.926 
Melt Index, g/1 0 min. ASTM 0 1238 <0.4 <0.6 

2.3 Rolls 

The geomembrane shall be a minimum 23.0 It seamless width, as manufactured by Poly-Flex, Inc. (2000 W. 
Marshall Dr., Grand Prairie, 1X 75051, 888-765-9359). Carbon black shall be added to the resin if the resin is 
not compounded for ultra-violet resistance. 

The surface of the smooth geomembrane shall not have striations, roughness, pinholes, or bubbles. 

The geomembrane shall be supplied in rolls. labels on each roll shall identify the thickness of the material, the 
length and width of the roll, lot and roll numbers, and name of manufacturer. 

The geomembrane rolls shall meet the following specifications: 
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SMOOTH HOPE GEOMEMBRANE 
ENGLISH UNITS POLY-FLEX 

r'Oll'HHVlENE Gl:OMEMBRANES 

Minimum Average Vah,!11 
Property Test Method 30 mil 40 mil 60 mil 80 mil 100 mil 

Thickness, mils ASTM D 5199 
minimum average 30 40 60 80 100 
lowest individual reading 27 36 54 72 90 

Sheet Density, glee ASTM D 1505/D 792 0.940 0.940 0.940 0.940 0.940 

Tensile Properties 1 ASTM D 6693 

1. Yield Strength, Ib/in 63 84 126 168 210 
2. Break Strength, Ib/in 114 152 228 304 380 
3. Yield Elongation, % 12 12 12 12 12 
4. Break Elongation, % 700 700 700 700 700 

Tear Resistance, Ib ASTM D 1004 21 28 42 56 70 

Puncture Resistance, Ib ASTM D 4833 54 72 108 144 180 

Stress Crack Resistance2, hrs ASTM D 5397 (App.) 300 300 300 300 300 

Carbon Black Content3, % ASTM D 1603 2.0 - 3.0 2.0 - 3.0 2.0 - 3.0 2.0 - 3.0 2.0 - 3.0 

Carbon Black Dispersion ASTM D5596 --No'" 4-

Oxidative Induction Time (Oil) 
Standard OIT, minutes ASTM D 3895 100 100 100 100 100 

Oven Aging at 85·C ASTM D 5721 
High Pressure OIT - % retained after 90 days ASTM D 5885 80 80 80 80 80 

UV ResistanceS GRI GMll 
High Pressure orr6 -% retained after 1600 hrs ASTM D 5885 50 50 50 50 50 

Seam Properties ASTM 06392 
(@2in/min) 

1. Shear Strength, Ib/ln 57 80 120 160 200 
2. Peel Strength, Iblln - Hot Wedge 45 60 91 121 151 

- Extrusion Fillet 39 52 78 104 130 

Roll Dimensions 
1 . WKith (feet): 23 23 23 23 23 
2. Length (feet) 1000 750 500 375 300 
3. Area (square feet): 23,000 17,250 11,500 8,625 6,900 
4. Gross weight (pounds, approx.) 3,470 3,470 3,470 3,470 3,470 

Machine direction (MO) and cross machine direction (XMO) average values should be on the basis of 5 test specimens each direction. 
Yield elongation Is calculated using a gauge length of 1.3 inches; Break elongation is calculated using a gauge length of 2.0 inches. 

2 The yield stress used to calculate the applied load for the SP-NCTl test should be the mean value via MQC testing. 
3 Other methods such as AS1M D 4218 or microwave methods are acceptable rt an appropriate correlation can be established. 
4 carbon black dispe!Sion for 10 different views: Nine in categories 1 and 2 with one allowed in Cat~ry 3. 
5 The concfrtion 01 the test should be 20 hr. IN cycle at 75"C followed by 4 hr. condensation at 6O"C. 
6 W resistance is based on percent retained value regardless of the original HP-OIT value. 
This data is provided for Informational purposes only and is not intended as ill warranty or guarantee. Poly.Flex, Inc. assumes no responsibility 
in connection with the use of this data. These values are subject to change without notice. REV. 11/06 
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W.R. Grace Superfund Site,  Acton MA. – Operable Unit No. 3 / Sediment Remedy 

REQUEST FOR INFORMATION (RFI) 
RFI #  004 Reference Documents, Drawings, Specifications 
Date: 7/19/11 

Subject: Sediment Processing 
Pad

To: Clayton Smith, CM 
 de maximis 

Copy To: Jeffrey Holden, PE 
Arcadis

Drawing
Sediment Processing Pad, DWG #4, Detail 1 
Approved Submittal 31 32 001A 
DAC RFI #003

Information or Clarification Requested 
DAC requests substitution of 40 mil HDPE Liner with 60 mil HDPE Liner for the Sediment Processing 
Pad.  The purpose of this request is a result of available stock by DAC Liner installation subcontractor, and 
to maintain schedule.  Currently 40 mil liner is on back order from the manufacturer with a lead time of 7 
to 10 days. 
Justification: Maintain schedule 

Reason for Request 
Design Ambiguity � Operability � 
Constructability Weather � 
Cost � Other:   � 
Schedule X   

Response/Solution (with attachments as necessary) 

Signatures/Dates
Originated by: Bruce C. Hebbel, P.G., D.A. Collins 7/19/11 
Prepared by: Bruce C. Hebbel, P.G., D.A. Collins 7/19/11 
Responded by:   

Use of 60 mil liner in lieu of 40 mil liner is acceptable to
Engineer

Mark O. Gravelding, P.E. 7/20/11



D.A.CO~ -··tt ••.• ~ ... 
W.R. Grace Superfund Site, Acton MA. - Operable Unit No.3 / Sediment Remedy 

REQUEST FOR INFORMATION (RFI) 

RFI# 005 Reference Documents, Drawings, Specifications 

Date: 9/7/11 
Sinking Pond 

Subject: Temporary Check Drawing Detail 3 Typical Check Dam Drawing Page 13 
Dam 

To: 
Clayton Smith, CM 
de maximis 

Copy To: 
Jeffrey Holden, PE 
Arcadis 

Infprmation or Clarification JJ.i!quested -----
DAC requests modification to the construction of the temporary check dam at Sinking Pond. Specifically 
DAC requests to use of a row of staked haybales and silt fence in lieu of the temporary check shown on 
Drawing page 13 Detail #3. The haybale/silt fence configuration will be installed in the approximate 
location of where the temporary check dam is shown on Drawing page 5. The haybale/silt fencing will be 
installed immediately following removal of sediment located in Dredge Area # 1. The haybale/silt fence 
will be fitted tightly around the bypass piping and secured with a wrapped sleeve of geotextile fabric and 
secured with straps and banding clamps. 

The reason for this request is: 

• The haybale/silt fence configuration will allow groundwater and surface water that may accumulate 
in Dredge Area# 1 to follow the natural water course into Sinking Pond and minimize ponding in 
the up gradient areas. 

• The by-pass piping from the existing concrete outfall passes through the area where the temporary 
check dam is located. 

• The current water level of Sinking Pond is below the existing mounded sediments at the mouth of 
the inlet channel (Dredge Area #5) to Sinking Pond acting as a natural barrier between Sinking 
Pond water levels and the existing inlet channel. 

• Following sediment removal of Dredge Area #5, the last area of Sinking Pond scheduled for 
sediment removal, the permanent check dam shall be installed. The proposed configuration will 
minimize the amount of re-work that may be necessary to convert the temporary check dam into 
the ,eermanent check dam (ie. removal and backfill of the bypass pipe penetrations.). 

Reason/or Request 

Design Ambiguity 0 Operability 0 

Constructability X Weather 0 

Cost 0 Other: 0 
1--- --

Schedule X 

Response/Solution (with attachments as necessary) 

SignatureslDates 

Originated by: Bruce C. Hebbel, P.G., D.A. Collins 9/7/11 

Prepared by: Bruce C. Hebbel, P.G., D.A. Collins 9/7111 

Responded by: 

Calante
Typewritten Text
Mark O. Gravelding, P.E.		  09/08/11

Calante
Text Box
Modification to the construction of the temporary check dam is acceptable to the Engineer.



Proposed approach is acceptable with the condition that DAC
provides CAD-based calculation of removal thickness at any
additional points requested.



THEW NO. CK3311-05-11 
D.A. Col/ins Environmental, LLC 

Pre-Construction Pre-Construction 
Point 10 Northing Easting 

1536 2,989,189.69 675,545.39 
1537 2,989,189.86 675,552.49 
1538 2,989,190.44 675,559.39 
1542 2,989,178.34 675,559,61 
1544 2,989,178.48 675,552.62 
1545 2,989,176.34 675,543.60 
1546 2,989,175.66 675,534.97 
1547 2,989,166.50 675,534.27 
1548 2,989,168.15 675,539.44 
1549 2,989,167.07 675,548.42 
1550 2,989,168.78 675,556.42 
1555 2,989,159.19 675,551.55 
1556 2,989,157.67 675,546.39 
1557 2,989,155.53 675,536.08 
1558 2,989,156.55 675,532.14 
1559 2,989,144.97 675,529.58 
1560 2,989,146.18 675,534.25 
1561 2,989,147.22 675,538.58 
1562 2,989,149.32 675,544.75 
1563 2,989,149.58 675,555.18 
1566 2,989,138.94 675,560.38 
1567 2,989,137.49 675,549.70 
1568 2,989,136.60 675,542.09 

1569 2,989,136.19 675,535.74 
1570 2,989,135.15 675,529.07 
1571 2,989,125.34 675,528.15 
1572 2,989,126.63 675,536.15 
1573 2,989,128.29 675,543.24 
1574 2,989,129.01 675,550.98 
1575 2,989,130.22 675,559.20 
1580 2,989,120.10 675,566.47 
1582 2,989,118.91 675,550.71 
1583 2,989,117.97 675,541.17 
1584 2,989,116.71 675,531.16 
1585 2,989,105.13 675,528.18 
1586 2,989,106.92 675,536.98 
1587 2,989,108.40 675,544.38 
1588 2,989,111.91 675,550.80 
1589 2,989,113.94 675,558.36 
1590 2,989,114.38 675,564.48 
1595 2,989,105.82 675,568.42 
1596 2,989,102.07 675,561.18 
1598 2,989~09L58 675,542.67_ 

.. 1 .... . 

Pre-Construction 
Elevation 

(feet) 

131.94 
130.02 
127.33 
127.59 
130.69 
133.03 
134.78 
135.02 
133.86 
131.60 
128.37 
130.62 
131.82 
134.34 
135.24 
136.53 
134.21 
133.05 
131.39 
129.01 
127.73 
129.97 
131.66 
133.53 
136.11 
135.05 
133.42 
131.84 
130.15 
128.26 
127.78 
130.85 
132.41 
134.35 
135.20 
133.57 
132.28 
130.99 
129.26 
128.25 
128.93 
130.41 
132.97 

-- --- --------

Sinking Pond 
W.R. Grace Superfund Site 

Elevation Spreadsheet 

Post-Dredge Post-Dredge 
Northing Easting 

2,989,158.73 675,551.85 
2,989,157.48 675,546.67 
2,989,155.41 675,536.11 
2,989,156.39 675,532.34 
2,989,145.11 675,529.40 
2,989,146.27 675,533.88 
2,989,148.09 675,538.81 
2,989,149.90 675,544.73 
2,989,150.44 675,554.87 
2,989,138.58 675,559.86 
2,989,137.08 675,549.62 
2,989,136.67 675,543.14 
2,989,136.63 675,535.46 
2,989,135.37 675,529.17 
2,989,125.40 675,528.44 
2,989,126.55 675,536.21 
2,989,128.12 675,544.44 
2,989,128.50 675,551.59 
2,989,131.01 675,559.77 
2,989,119.67 675,566.60 
2,989,119.20 675,550.57 
2,989,118.25 675,541.73 
2,989,116.70 675,531.58 
2,989,104.98 675,527.71 
2,989,105.94 675,537.04 
2,989,108.64 675,543.54 
2,989,111.81 675,551.64 
2,989,113.57 675,558.34 
2,989,113.09 675,564.29 
2,989,106.53 675,568.17 
2,989,102.53 675,560.51 

__ 2,989'0!l7.1.2 ___ 675,541.72 

Thew Associates PE-LS, PLLC 

11 Horizontal Distance 
Pre-Construction Pt. Post-Dredge Point 

to Elevation 
Post-Dredge Pt, (feet) 

n 55 128.63 
0., 130.17 
0.12 132.67 
0.26 134.16 
0.22 134.53 
O. 133.02 
0.9l 131.20 
0.~9 129.68 
0.9~ 127.95 
0.64 126.58 
0.41 128.49 
'.05 129.88 

52 131.70 
0.25 134.23 
0.30 134.05 
0.10 132.20 

130.63 
0./9 128.96 
0.9? 127.12 
l' 126.55 

0.31 129.65 
6, 131.39 

0.41 133.35 
0.49 134.18 
0.98 132.57 
088 131.28 
0.8, 129.74 
0.36 128.24 
1.l0 127.23 
0.7~ 127.35 
O.F,l 128.46 
LOb 131.94 

... - -- ------------

11 Elevation 
from 

Pre-Construction 
Point 

1.99 
1.65 
1.67 
1.08 
2.00 
1.19 
1.85 
1.71 
1.06 
1.15 
1.48 
1.78 
1.83 
1.88 
1.00 
1.22 
1.21 
1.19 
1.14 
1.23 
1.20 
1.02 
1.00 
1.02 
1.00 
1.00 
1.25 
1.02 
1.02 
1.58 
1.95 
1.03 

September 28, 2011 
Page 160'38 

11 Elevation 
from 

Pre-Construction 
Surface 

1.85 
1.56 

1.38 
1.84 
1.78 
1.20 
1.27 
1.52 
1.55 
1.97 

'7 
1.07 

1.22 

O. 

1.18 
1.01 
1.13 
1.11 
1.08 
1.22 
1.51 
1.99 
1.20 

1 

, 

I 

I 

I 

I 

I 

I 

I 

, 

. 



W.R. Grace Superfund Site, Acton MA. - Operable Unit No.3 / Sediment Remedy 

.=~_~/~"." r_" """"F=~'~>-"==W~'U~~~' F~~ _ ~"~ ~~CMCM",,~~cJU:QUES:rMEORINEORMAIIONM~D 

RFI# 007 Reference Documents, Drawings, Specifications 

Date: 101171111 Spec Section 312323 - Select Fill Materials Part 2 

Subject: Permanent Check Section 2.01 E. Clay and Drawing Detail 3 Typical 
Dam at Sinking Pond Check Dam Drawing Page 13 

To: 
Clayton Smith, CM 
demaximis 

Copy To: Jeffrey Holden, PE 
Arcadis 

Information or Clarification Requested 

Background: Project plans and specifications call for a permanent check dam to be constructed at the inlet channel to 
Sinking Pond. The main body of the structure is to be constructed with clay. After extensive searches by DAC with 
large and small scale sand gravel and aggregate suppliers within the region a source that will meet the proposed 
specification could not be found. 

Request: DAC requests consideration of alternate materials for construction of the Check Dam to Sinking Pond. 

Specifically, DAC proposes the following: 

• In lieu of clay using a silty/clayey sand material in conjunction with a textured 40 mil polyethylene flexible 
liner and fabric to construct the check dam generally in accordance with the proposed design drawings. A 
sketch of the proposed check dam construction is attached. 

The reason for this request is: 

• Locating proposed clay material ~250 CY that meets project specification both for geo-technical and 
environmental analysis and/or specification related requirements could not be found/met. (One large mass 
excavation in greater Boston is removing Boston Blue Clay that would be suitable for this project 
geotechnically however this clay is typically found to have high concentrations of arsenic (see attached 
publication page 88) and does not meet the specification requirement of "Materials shall not be obtained 
from an industrial site ... " 

Design Ambiguity Operability 

Constructability X Weather 

Cost Other: X 

Schedule X 

Response/Solution (with attachments as necessary) 

SignatureslDates 

Originated by: Bruce C. Hebbel, P.G. 10117111 

Prepared by: Bruce C. Hebbel, P.G. 10117111 

Responded by: ~::~~~/~c~ 10/11//11 
c..-- { I 
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Product Part #
DURA♦SKRIM .......................................................................  K36BT1
DURA♦SKRIM .......................................................................  K40BT2
DURA♦SKRIM .......................................................................  K45BT1
DURA♦SKRIM .......................................................................  K45BT2

Product Description
DURA♦SKRIM® K36BT, K40BT and K45BT are unique textured 
scrim reinforced cast geomembranes manufactured using high 
strength virgin grade polyethylene resins.  DURA♦SKRIM® 
textured K-Series is reinforced with a dense scrim reinforcement 
to maximize tear and puncture resistance.  Both the single and 
double side textured K-Series are manufactured utilizing a cast 
extrusion process to achieve a consistent friction surface with 
uniform asperity heights.  Raven’s exclusive GeoGrip™ Technology 
consists of durable random spikes and bidirectional bars for 
uniform stabilization and support. 

DURA♦SKRIM® textured K-Series combines both the exceptional 
performance characteristics of our smooth K-Series with the 
integrated GeoGrip™ surface texture providing a highly versatile 
geomembrane for use in many applications. 

Product Use
DURA♦SKRIM® textured K-Series high strength reinforcement 
along with the GeoGrip™ friction surface provides design 
engineers with new solutions for the most challenging projects.  
The GeoGrip™ texture provides increased friction between various 
soil and geosynthetic layers allowing for steeper slope designs.  
This is ideal for applications requiring exceptional slope stability 
such as landfill caps, mining leach pads and containment ponds.

Design professionals commonly perform direct shear tests with 
site soils and recommend geosynthetic materials to assure the 
best possible results.

Size & Packaging
DURA♦SKRIM® K36BT, K40BT and K45BT are available in a variety 
of widths and lengths to meet the project requirements.  Large 
diameter mill rolls are available to assure an efficient seaming 
process.  Factory welded panels are accordion folded and tightly 
rolled on a heavy-duty core for ease of handling and time saving 
installation. 

Containment Pond Liner

APPLICATIonS
Waste Lagoon Liners

Landfill Caps

Canal Liners

Disposal Pit Liners

Water Containment Ponds

Heap Leach Liners

Tunnel Liners

Earthen Liners

Interim Landfill Covers

Mining Tailing Ponds

Dura♦Skrim®k36BT, k40BT & k45BT
Textured Scrim Reinforced Polyethylene

K-SERIES



Dura♦Skrim®k36BT, k40BT & k45BT

*Raven modified QC procedure
  

Textured Scrim Reinforced Polyethylene

PRO-FORMA DATA SHEET K36BT1 (1-Side) K40BT2 (2-Side) K45BT1 (1-Side) K45BT2 (2-Side)

PROPERTIES TEST 
METHOD

Minimum 
Roll   

 Averages

Typical 
Roll

Averages

Minimum 
Roll   

 Averages

Typical 
Roll

Averages

Minimum 
Roll   

 Averages

Typical 
Roll

Averages

Minimum 
Roll

Averages

Typical 
Roll

Averages

AppeArAnce Black Black Black Black Black Black Black Black

Thickness 30 mil 32 mil 36 mil 40 mil 40 mil 45 mil 40 mil 45 mil

AsperiTy heighT (per side) ASTM D 7466 >20 mil >20 mil >20 mil >20 mil

WeighT 
lbs/msf, (oz/yd²)

164
(23.6)

170
(24.4)

193
(27.8)

206
(29.7)

203
(29.2)

217
(31.2)

212
(30.5)

227
(32.7)

consTrucTion Textured Scrim Reinforced Polyethylene

*ply Adhesion  -  lbf/in ASTM D 6636 31
or FTB

35
or FTB

31
or FTB

36
or FTB

32
or FTB

36
or FTB

32
or FTB

36
or FTB

Tensile sTrengTh  - lbf/in    ASTM D 7003 182 MD
148 TD

193 MD
173 TD

186 MD
165 TD

198 MD
185 TD

198 MD
169 TD

201 MD
186 TD

183 MD
180 TD

197 MD
193 TD

Tensile elongATion AT breAk % 
(film break)

ASTM D 7003 415 MD
306 TD

441 MD
413 TD

441 MD
312 TD

460 MD
452 TD

350 MD
309 TD

422 MD
379 TD

356 MD
362 TD

488 MD
410 TD

Tensile elongATion AT breAk % 
(scrim break)

ASTM D 7003 32 MD
32 TD

35 MD
35 TD

32 MD
32 TD

35 MD
35 TD

32 MD
32 TD

35 MD
35 TD

32 MD
32 TD

35 MD
35 TD

Tongue TeAr sTrengTh  -  lbf ASTM D 5884 168 MD
130 TD

175 MD
140 TD

172 MD
152 TD

175 MD
163 TD

148 MD
126 TD

155 MD
135 TD

152 MD
140 TD

177 MD
165 TD

grAb Tensile  -  lbf
(scrim break)

ASTM D 7004 310 MD
285 TD

318 MD
300 TD

280 MD
270 TD

300 MD
290 TD

315 MD
300 TD

327 MD
309 TD

332 MD
320 TD

341 MD
331 TD

grAb Tensile elongATion AT breAk %
(scrim break)

ASTM D 7004 24 30 24 30 24 30 24 30 

high pressure oiT (hpoiT) ASTM D 5885 1000 min 2400 min 1000 min 2400 min 1000 min 2400 min 1000 min 2400 min

puncTure resisTAnce  -  lbf ASTM D 4833 124 129 125 130 120 133 137 144 

MAxiMuM use TeMperATure 180° F 180° F 180° F 180° F

MiniMuM use TeMperATure -70° F -70° F -70° F -70° F

PRo-FoRMA Sheet Contents:
The data listed in this Pro-Forma data sheet is representative of initial 
production runs.  These values may be revised at anytime without notice as 
additional test data becomes available.

Engineered Films Division
P.O. Box 5107
Sioux Falls, SD 57117-5107
Ph: (605) 335-0174  •  Fx: (605) 331-0333 

Toll Free: 800-635-3456
Email: efdsales@ravenind.com

www.ravenefd.com
9/11    EFD 1265Limited Warranty available at www.RavenEFD.com

Note:  To the best of our knowledge, unless otherwise stated, these are typical property values and are intended as guides only, not as specification limits. 
Chemical resistance, odor transmission, longevity as well as other performance criteria is not implied or given and actual testing must be performed for 
applicability in specific applications and/or conditions. RAVEN INDUSTRIES MAKES NO WARRANTIES AS TO THE FITNESS FOR A SPECIFIC USE OR 
MERCHANTABILITY OF PRODUCTS REFERRED TO, no guarantee of satisfactory results from reliance upon contained information or recommendations
and disclaims all liability for resulting loss or damage.

DURA♦SKRIM® K36BT, K40BT and K45BT are unique textured scrim reinforced geomembranes 
manufactured using high strength virgin grade polyethylene resins.  DURA♦SKRIM® K36BT, K40BT 
and K45BT are reinforced with a dense scrim reinforcement to maximize tear and puncture resistance.  
Both the single and double side textured K-Series are manufactured utilizing a cast extrusion process 
to achieve a consistent friction surface with uniform asperity heights.  Raven’s exclusive GeoGrip™ 
Technology consists of durable random spike pattern and bidirectional bars for uniform stabilization. 

K-SERIES



~T[NCAT[ 

Mirafr 
Mirafi® 180N 

Mirafi" 1 BON is a needlepunched nonwoven geotextile composed of polypropylene fibers, 
which are formed into a stable network such that the fibers retain their relative position. Miratj® 
1 BON geotextile is inert to biological degradation and resists naturally encounlered chemicals, 
alkalis, and acids. 

Mechanical Properties Test Method Unit Roll 

2~2) 
C 

Grab Ibs (N) 205 l12) 
Grab' 

T~ 
AS' % 50 

2;~ Ibs {N: 80~ 
CBR Ibs (N] 

,ize A .IJ .. S. Sieve (mm) 80 1.11 
pe~tv AS' 

i~ Flow Rate 95, 
UV ,(at 500 )4355 % i 70 

1 ASTM 04751: AOS is a Maximum Opening OiameterValue 

Physical Properties Unit Typical Value 
Roll Dimensions (width x length) ft m) 12.5 x 360 (3.8x 110) 15 x 300 (4.5 x 91) 

Roll Area yd' m'L 500 418 
Estimated Roll WeiQht Ib kol 265 120 

Disclaimer: TenCste assumes no liability fO( the accuracy or completeness of this information or for the ultimate use by the 
purchaser. TenCate disclaims any and all express, implied, 0( statutory standards, warranties or guarantees, including without 
limitation any implied warranty as to merchantability or fitness for a particular purpose or arising from a course of dealing or 
usage of trade as to any equipment, materials, 0( information furnished herewith. This document should not be construed as 
engineering advice. 

0 2011 TenCate Geosynthetics North America 
Mira~ is a registered trademark of Nicolon Corporation 

FGSOOO351 
ETQR38 

~TENCATE. 
mltttlais that ITIIkf • diffef"tl"lCe 



G e;,Testi-;,g 
E X P R E S S 

125 Nagog Park 

Acton, MA 01720 

978 635 0424 T 81 

978 635 0266 Fax 

Transmittal 

TO: 

Bruce Hebbel 

DA Collins Environmental 

269 Ballard Road 

Wilton, NY 12831 

COPIES DATE 

9/212011 

REMARKS: 

CC: 

L(' 1 SEP 0 

DA COlli C Ilstruc 'In 

DATE: 91212011 

RE: WR Grace 

DESCRIPTION 

August· September 2011 Laboratory Test Report 

I GTX NO: 10893 

SIGNED: _----'-~~::.....,~::..-------==------

APPROVED BY: __ ~-L_'~O~~LL~~~~ ____________ _ 

Nancy Hubbard, Project Manager 



G~ 
E X PRESS 

September 2, 20 II 

Bruce Hebbel 
D.A. Collins Environmental 
269 Ballard Road 
Wilton, NY 12831 

RE: WR Gcace, AClon, MA (GTX-10893) 

Dear Bruce: 

Boston 
Atlanta 

New York 

www.geolesling.com 

Enclosed are the test results you requested for the above referenced project. GeoTesting Express, Inc. 
(GTX) received three samples from you between 8/29/20 I 1 and 8/3 1/201 1. These samples were labeled as 
follows: 

NLW-TSOO5 
SPCLAYOOI HF 
SPCLA YOO2BX 

GTX performed the following tests on these samples: 

I ASTM D 2974 - Organic Content 
2 ASTM D 422 - Grain Size Analysis with Hydrometer 
I ASTM D 422 - Grain Size Analysis (sieve only) 
2 ASTM D 43 18 - Atterberg Limits 
I ASTM D 4972 - pH 
2 ASTM D 5084 - R exible Wall Permeability 

A copy of your lest request is aHached. 

The results presented in this report apply only to the items tested. This report shall not be reproduced excepT in 
full , without written approval from GeoTesling Express. The remainder of these samples will be retained for a 
period of sixry (60) days and will then be discarded unless otherwise notified by you. Please call me if you have 
any questions or require additional information. Thank you for allowing GeoTesling Express the OPPOlluniry of 
providing you with testing services. We look forward to working with you again in the future. 

Respectfully yours, ;:z, p 
XtfoJ---

Laboratory Manager 

GeoTesting Express, Inc. 125 Nagog Park Acton, MA 01720 I Toll Free 8004341062 I Fax 978635 0266 
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EXPRESS 

125 Nagog Park 

Acton , MA 01720 

9786350424 Tel 

978 635 0266 Fax 

Geotechnical Test Report 

GTX-10893 
WR Grace 
Acton, MA 

Prepared for: 

D.A. Collins Environmental 

9 /212011 



Client: D.A. Collins Environmental 
Project: WR Grace 
location: Acton, MA Project No: GTX-10893 
Boring ID: ... Sample Type: bucket Tested By: jbr G~ 

EXPRESS Sample ID:SPCLAY001HF Test Date : 09/01/11 Checked By: jdt 
Depth: ... Test Id: 216739 
Test Comment: .. 
Sample Description: Moist, yellowish brown sandy silt 
Sample Comment: ... 

Particle Size Analysis - ASTM D 422-63 (reapproved 2002) 

0 0 
0 0 0 0 0 0 

;; ; N V ~ ~ N 

100 
~ ~ ~ ~ ~ 

, , , , , , , , , , , , , , , , 
90 , , , , , , , , , , , 
80 

, , , , , , , , 
70 

, , , , , , 

.~ 60 , , 
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~ 
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50 

" ~ 
40 

30 , , 
20 

, , , . , , , , , , , , 
10 , , , , , , , , , , , , -u , , , , 
0 
1000 100 10 1 01 0.01 0.001 

Grain Size (rrm) 

%())bble %Gravel %Sand % Silt & Day Size 

- 0.0 39.7 60.3 

S;eye Name Sleyf'l Size, Percent Finer Spec. Percent Complies Coefficients 
mm 

•• .,]5 .® 
Dss=0. 13SS mm D30 =0.0238 mm ... ' .00 .00 OW =0.0742 mm DIS =0.0094 mm 

.,. o,ss .00 050 =0.OS21 mm D10 =0.0047 mm ... 0 . 4~ ~ 

.~ 0,25 ~ Co - N/A '" -N/A 

.. 00 0,15 .. Classificatjon 

.~ 0.075 ~ 8>lli Sandy silt (Ml) 
... Plrtkle 5 ... ("""l PtfUotfO ... , Spee. Ptrc<tnt Compli .. 

... 00346 ~ 

... 0.0221 ,. AASHTQ Silty Soils (A-4 (0)) 

... 0.0130 " ... 0.0092 " ... 0.0065 " 
Sample / Test Description 

Sand/Gravel Particle Shape ... ... 0.00<7 .. 
... 0.0033 , Sand/Gravel Hardness ' ---
... 0.0015 , 



Client: D.A. Collins Environmental 
Project: WR Grace 

oTesting Location: Acton, MA Project No: GTX-I0893 
Boring IO: --- Sample Type: bucket Tested By: cam G~ 

, x p RES S Sample tD:SPCLAVOOIHF Test Date : 08/31/11 Checked By: jdt 
Depth: --- Test Id: 216737 
Test Comment: ---
Sample Description: Moist , yellowish brown sandy silt 
Sample Comment: ---

. 
Atterberg limits - ASTM D 4318-05 

Sample Determined to be non-plastic 

Symbol Sa mple 10 Boring Depth Natura ' liquid PI •• tle Plasticity liquidity Soli Classification 
Moisture Limit LImit Index Index 

Content,"" 

SPCLAVQOIHF ... --- 2 • n/. n/. n/. n/. Sandy slit ( ML) • 

1% Reta ined on #40 Sieve 

Dry Strength: NONE 

Dilentancy: RAPID 

Toughness: LOW 

The sample was determined to be Non-PlastiC 



Client: D.A. Collins Environmental 

G e;,Testiilg 
Project Name: WR Grace 
Proj ect Location : Acton, MA 

GTX #: 10893 
EXPRESS Start Date: 8/31/2011 Tested By: ema 

End Date: 9/2/2011 Checked 8y: Jdt 
Boring #: ---
Sample #: SPCLAYOO1HF 
Depth: ---
Visual Deseri tion: Moist ellowish brown sand silt 

Hydraulic Conductivity of Saturated Porous Materials 
Using a Flexible Wall Permeameter by ASTM D 5084 

Constant Gradient 

Sample Type: remolded Permeant Fluid: de·alred tap water 
Orientation: Vertical Cell # : 3/9 

Sample Preparation: Test speci men compacted with moderate effort at the as· received moisture content. Trimmings moisture 
content .. 22.9%. 

Parameter Init ial I Final 
Height, in 2.56 2.50 
Diameter, In 2 .85 2.87 
Area, in' 6.38 6.47 
Volume, In 16.3 16.2 
Mass, 9 513 521 
Bulk DenSity, pet 119 123 
MOisture Content, % 21.8 23.9 

Dry Density, pet 98.0 98.9 
Degree of Saturation, % --- 97 

B COEFFICIENT DETERMINATION 

Cell Pressure, psi : 95.0 Pressure Increment, psi : 5.04 
Sample Pressure, psi: 90.0 B Coefficient: 0.96 

FLOW DATA 

Permeability 
Time, Pressure, psi Flow Volume, cc Temp, K@20 oC, 

Date sec Cell Inlet I Outlet Gradient 10 0 ", l!. 10 I 11 Out °c R. cm/ sec 

9/ 1 --- 90.0 85.5 84.5 11.1 10.80 14.00 --- --- --- --- ---
9/1 210 90.0 85.5 84.5 11.1 13.90 10.90 3.10 3. 10 20 1.000 3.2E-05 
9/1 .... 90.0 85.5 84.5 11.1 11.10 13.90 --- --- --- --- ---
9/1 225 90 .0 85.5 84.5 11.1 14.50 10.50 3.40 3.40 20 1.000 3.3E-05 
9/ 1 ... - 90 .0 85.5 84.5 11.1 11.10 13.90 --- --- --- --- ---
9/ 1 190 90.0 85.5 84.5 11.1 14.10 10.90 3.00 3.00 20 1.000 3.4E-05 
9/1 ... - 90.0 85.5 84.5 11.1 11.00 14.00 --- --- --- --- ---
9/1 185 90.0 85.5 84.5 11.1 14.00 11.10 3.00 2.90 20 1.000 3.5E-05 

PERMEABILITY AT 20° C: 3.3 X 10-5 cm/sec ( @ 5 psi effective stress) 
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EXPRESS SOIL CHAIN OF CUSTODY & TEST REQUEST 

CUENT 

Coml 
Address: 
Cily, Siale. Zi 
Contact: . L/i.til 
Phone: .-. ' .'- .017 ;1. ,-. 

E-mail: 
Fax: 

Project Name: 
Address: 

~CiIY. Siale. Zip: 
:>lIln\ jtc0n-sile Conlact: 

l'hone: 

!VOICE (complete if different from dient) 

I Ptnhase Orclef 
Shipped By: AcIcIress: 

Cily, Slat( 

SOIL 
'please Include boring /I. and 
depth if krown 

" 1 _ ~~ 1 ;;-
~! ~ :; 01: J ~ ~ 

.. ~ ~ ~ ~ .. :; I! ~ 0 i' 1l ~,'i! ~ 0 ",:i ~ .2.s ~-. e~ ::i'~ .~ i! ~~ :;o~ ~ ",~:i 
3~ .... 0 :.. '" :;:i ji:;::i ~o: ~ 1.-" 
fOo .'!Eo~ 0;;: :! !u .!i~u .~ :: :z:.J: 
!:IE j!'"' 1i"1;'" 1;.1/ .... u is i ... & ~~ !! jt ~~!. u~ ~ ~! 

SamploJD ,,- u:! ." ;:I:! 0 0:" Ci:! :" :i:! o~ 

PROJECT 

IA l€. r;lf/(,r; I,'I-f:r:' 
ICrril Pr'ecl#: 

o CUE" 
DE-MAl 

• L o. 
~: 
! o 
,~ 
~~ 

, ,-
<-
0-0" ,0 
~~ 
~~ 

I E-ma~: 
Fax: 

!-
5~ 
o· 
.0 
<~ 

.h 

"" .. -'0 

" , 
i 5~_ 'g , I: 

~8,;~ ; 
21 u .... ... 
:~;: ~ 
-' -~~=" ... 

d:~~"i 

1 RPLLM DO. i,fl ..; I- I I I v' I J 

;; 
; 
o 
~ 

f~ 

:Opy 

-. '. -. "-,00 
;;~~I! 
:t '" '" 0 E"" .. 
8":''':'.1.: 
~:;!Eu 

~'h: 
!!';;:;;-" 1>.--'" 

.-,; 
o· ,0 
"~ l· •• 
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·Specify Test CondiUons (Undislurbed or Rcmolde<1. Densily lInd moisture, Test Normlll Loads. Tes t Confining Stresses. etc.): 

~VSI-t Ite, po·55(BLc-MOl/flCitr{ EfroR:ij' As. i?a£JVtD Foe- CJ)I-ifllmaJ 

PRINT NAME: f2,f{Uc,; (. )/~ 
AUTHORIZE BY SIGN ING AND DATING: 

SIGNATUR,&eM· LJ 

Relinquished By: DATE: Received By: 
TIME: 

Relinquished By: DATE: Received By: 
TIME: 

OAT', AJ/'!'r12Cf I 
IIICOmlll& S:lmple Ins[>CcuOIl 1'~"TrOnllCd 0 
Advcr.<c cn'KlIllUl1S: 

DATE: 
TIME: 
DATE: 
TIME: 



Ge;Testi~ 
EXPRESS 

WARRANTY and LIABILITY 
QeoTestina E:'[press (GTX) warrants thaI all tests it performs are run in general accordance with the specified teSl procedures and accepted induslry practice. GTX will 
correct Of repeal lI!Iytesllhat don not comply " i th this warn.my. GTX has no specific knoY.1edge as 10 condiuoning, oriiin. sampling procedure or intended use of the 
malena!. 

GTX may report engineerin, parameters thai require us 10 interpret the ICSI data. Sucl1 parameters life detennined using accepted cngineeTiDa; procedures. However, GTX 
does nOl warrant thaI these parameters accurately refleet the trUe engineerina properties of the Illlfru materiaL Responsibility for interpretation and use of the test data and 
these paramners for engineering and/or COI\SUUction purposes rests soldy V.1th the user and nOl "ilb GTX or any of its emplO)"ee$. 

GTX's liabilny ... ;U be limited to OOITe(tin, or repeating ales; which faib our "'Dm.nty. GTX's liability for damages \0 tile Purchaser orlesting sen'ices for any cause 
,,'hatsoever shal! be limited to the amount GTX re<:eil'ed for the teSting SC""ices. GTX \\ill nOI be liable for any damages, or for any lost benefil$ or OIher c!lIISt<Iuential 
damages resulting from the use of these lest resull$, el-en ifQTX has been a<!,-ised of tile possibility of such damages" GTX will not be responsible for any liability of the 
Purchaser 10 any third party" 

Commonly Used Symbols 

A pOn! pressure parameter for 611\ - 6elJ T temperarure 
B POn! pressure parameter for 6(1) • time 
ClU isotropically consolidated tmdtained triaxial shear test v,ve unconfmed compression test 
CR compression ratio for one dimensional consolidation UU,Q unconsolidated undrained tria.xialtest 
C, coefficient of tun"ature, (DJO)l 1 (Ow x 0 60) '" pore gas pressure 
C. coefficient of uniformity, Dw'Dw ... excess pore water pressure 
C, compression index for one dimensional consolidation ~ ... pore water pressure 
C. coefficient ofseeondary compression V total volwne .' coefficient of consolidation V, ,"o]umeofgas , cohesion intercept for tOlal stresses V, volumeof solids 

" cohesion intercept for effective stresses V, volume ofl"oids 
D diameter of specimen V. \"olumeofwater 
D" diameter at which 10% of soil is finer V, initiall'olwnc 
D" diameter at which 15% of soil is finer • I"elocity 
D~ diameter at which 30% of soil is finer W total II-eight 
D~ diameter at which 50% of soil is finer W, weight of solids 
D~ diameter at which 60% of soil is finer W.' weight of water 
D. diameter at which 85% of soil is finer • water content 
d~ displacement for 500/0 consolidation 

" water content at consolidation 

"" displacement for 90% consolidation w ( final water content 
d.oo displacement for IOO%consolidalion •• liquid limit 
E Young's modulus w. natural water content , ,"oid ratio 

'" plastic limit 
~ void ratio after consolidation 11', shrinkage limit 

'" initial '"oid ratio 11' .. '\1 initial water content 
G shear modulus « slope of qr'"ersus pr 
G, specific gravity of soil panicles .' slope of qf versus Pf' 
H height of specimen ,. total unit weight 
PI plasticity index ,. dry unit weight 

gradient 

" unit weight of so lids 
K. lateral stress ratio for one dimensional strain ,. unit weight ofwater 
k permeability , strain 
LI Liquidity Index 

'* volume strain 
m" coefficient ofl"olume change .. ~ horizontal strain, venical strain 
• porosity 

" Poisson's ratio, also ,-iscosit)' 
PI plasticity index • normal stress 
P, preconsolidation pressure .' effective normal stress 
p (0"\ + O"J) 12, (0".+ fYlJ / 2 0" .. 0'. consolidation streSs in isotropic stress s~"Stem 
p' (0"'1 + 0')) / 2" (0' ,"+ o'~) 12 l1h.o'~ horizontal normal stress 
p', p' at consolidation 11,. 0". venical normal stress 
Q quantityofflow •• major principal stress 
q (111" (1) 12 ., intermediate principal stress 
q. q at failure ., minor principal stress 
q" q; initialq , shear streSs 
q, q al consolidation • friction angle based on 10lal slresses 
5 degree of saturation .' friction angle based on effective stresses 
SL shrinkage limit .', res idual friction angle 

" undrained shear strength .,.. 'tI for ultimate strength 
T time factor for consolidation 



AMRO Environmental Laboratories Corp. Da te: OB-Sep-II 

CLI ENT: O.A. Collins Construction 

Project : W.R. Grace - Acton 

Lab Order: ]109014 
Work Order Sample Summa ry 

Date Received: 9/612011 

Lab Sample 10 Client Sample 10 ColiK tion Date Collection Time 

1109014-0IA NLW SP Clay OOIHF 9/6/2011 12:00 AM 

1109014-018 NLWSPClayOOIHF 91612011 12:00 AM 

1109014-01C NLW SP Clay OOIHF 9161201 1 12:00 AM 

1109014-0\0 NL \V SP Clay 00 I HF 9/612011 l2:00AM 

II090J4-02A NL W SP Clay 002BX 9/6/2011 12:00 AM 

1109014-028 NL W SP Clay 002BX 91612011 12:00Mt 

1109014-02C NLW SP ClayOO2BX 9/612011 12:00 AM 

1109014-020 NL W SP Clay 002BX 91612011 12:00 AM 

J 

PDF created with FinePrint pdf Factory trial version htlp:llwww.pdffactory.com 



DATA COMMENT PAGE 

Organic Data Qualifiers 

ND Indicates compound was analyzed for, but not detected at or above the reporting limit. 

J Indicates an estimated value. This flag is used either when estimating a concentration for tentatively 
identified compounds where a 1:1 response is assumed, or when the data indicates the presence ofa 
compound that meets the identification criteria bUllhe result is less than the sample quantitation limit but 
greater than the method detection limit. 

H Method prescribed holding time exceeded. 

E This flag identifies compounds whose concentrations exceed the calibration range of the instrument for that 
specific analysis. 

B This flag is used when the analyte is found in the associated blank as well as in the sample. 

R RPD outside accepted recovery limits 

RL Reponing limit; defined as the lowest concentration the laboratory can accurately quantitate. 

S Spike Recovery outside accepted recovery limits. 

# See Case Narrative 

Micro Data Qualifiers 

TNTC Too numerous to count 

Inorganic Data Qualifiers 

NDor U 

J 

H 

B 

MSA 

E 

R 

RL 

S 

W 

• 
+ 
# 

Indicates element was analyzed for, but not detected at or above the reporting limit. 

Indicates a value greater than or equal to the method detection limit, but less than the quantitation limit. 

Ind icates analytical holding time exceedance. 

Indicates that the analyte is found in the associated blank, as well as in the sample. 

Indicates value determined by the Method of Standard Addition 

This flag identifies compounds whose concentrations exceed the calibration range of the instrument for that 
specific analysis. 

RPD outside accepted recovery limits 

Report ing limit; defined as the lowest concentration the laboratory can accurately quantitate. 

Spike Recovery outside accepted recovery limits. 

Post-digestion spike for Fumace AA analysis is out of control limits (85-115), whi le sample absorbance is 
less than 500/0 of spike absorbance. 

Duplicate analysis not within control limits . 

Indicates the correlation coefficient for the Method of Standard Addition is less than 0.995 

See Case Narrative 

Report Comments: 
I. Soil, sediment and sludge sample results are reported on a "dry weight" basis. 
2. Reporting limits are adjusted for sample size used, dilutions and moisture content, ifapplicable. 

PDF created with FinePrint pdf Factory trial version http://www.pdffactory.com 



AMRO Environmental Laboratories Corp, Date: 08-Sefrll 

CLI ENT: 
Project: 

L.ab lD: 

D.A. Collins Construction 

W.R. Grace· Acton 

11090 14-0 1 

C lient Sample 1:0: NLW SP Clay OOIHF 

Analyses 

ICP METALS TOTAL SW-846· 305116010 

Arsenic 
Barium 

Cadmium 

Chromium 

Copper 

'''''' Lead 

Manganese 

Selenium 

Silver 

PERCENT MOISTURE 

Percent Moisture 

Lab 10: 11090 14-02 

Client Sample ID: L W SP Clay 002BX 

Analyses 

ICP METALS TOTAL SW-84S - 305116010 

Arsenic 

Barium 
Cadmium 

Chromium 

CopP"' 
Iron 

Lead 
Manganese 

Selenium 
Silver 

PERCENT MOISTURE 

Percen1 Moisture 

Result 

23.1 
75.1 

NO 
28.9 

22.5 
20,800 

8.35 
452 

NO 
NO 

17.4 

Result 

10.4 
65.4 

NO 
75.5 
24.3 

24,000 

NO 
302 
NO 
NO 

12.5 

Lab Order: 

Coll«tion Date: 9/6/2011 

Collection Time: 

Matrix: SOIL 

RL Qual Units OF 

SW6010B 

7.42 mg/Kg-<lry 
14.8 mg/Kg-<lry 

0.742 mglKg-dry 

1.48 mglKg-dry 

3.71 mglKg-dry 

29.7 rngIKg-dry 

5.93 mglKg-dry 

2.97 mgIKg-dry 

17.8 mgfKg-dry 

2.08 mglKg-dry 

02216 

0 WI% 

Collection Date: 9/6120 11 

Colledion Time: 

Matrix: SOI L 

RL Qual Units OF 

SW6010B 

6.97 mgfKg-dry 
13.9 mgfKg-dry 

0.697 mgIKg-dry 
1.39 mgfKg-dry 
3.48 mgIKg-dry 
27.9 mgfK9-dry 
5.57 mglKg-dry 
2.79 mgfKg-dry 

16.7 mgfKg-dry 
1.95 mgfKg-dry 

02216 

0 

PDF created with FinePrint pdf Factory trial version http://www.pdffactory.com 

1109014 

Date Analyzed 

Analyst: AL 

9f712011 2:17:22 PM 

91712011 2:17:22 PM 

91712011 2:17:22 PM 

9(7120112:17:22 PM 

917120112:17:22 PM 

917120112:17:22 PM 

9171201 t 2:17:22 PM 
917120112:17:22 PM 

9(7120112:17:22 PM 

91712011 2:17:22 PM 

Analyst: SK 

91712011 

Date Analyzed 

Analyst: Al 

9f712011 2:23:31 PM 
91712011 2:23:31 PM 

917120112:23:31 PM 
9f7120112:23:31 PM 
9171201 1 2:23:31 PM 
9f7120112:23:31 PM 
9f7/2Q112:23:31 PM 

917120112:23:31 PM 
917120112:23:31 PM 
9f712011 2:23:31 PM 

Analyst SK 

9f712011 



AMRO Environmental Laboratories Corp. Date: 08-SeJr/ I 

CUENT: O.A. Collins Construction Client Sample 10: NLW SP ClayOO IHF 

Lab Order: 1109014 Collection Date: 9/612011 
Project: W.R. Grace - Acton Matrix: SOIL 
LabW: 1109014-OIA 

Analyses Result RL Qual Units OF Date Analyzed 

VOLATILE ORGANIC COMPOUNDS BY MCP MET SW8260B Analyst: SK 

Acetone NO "" ~g/Kg-(jry 9n120111 :46:00PM 
Tertial)' Amyl Methyl Elhef NO 68 Ilg/Kg-dry 91712011 1 :46:00 PM 
Benzene NO 34 IJglKg-dry 9I7120111:46:00PM 
Bromobenzene NO 34 lJg/Kg-dry 917120111:46:00 PM 
Bromochloromethane NO 34 IlgIKg-dry 917120111:46:00 PM 
Bromodichloromelhane NO 34 loIg/Kg-dry 91712011 1 :46:00 PM 
BromofolTTl NO 68 Ilg/Kg-dry 9171201 11:46:00 PM 
Bromomethane NO 68 Ilg/Kg-dry 9171201 11:46:00 PM 

sec-Buly1benzene NO 34 IJglKg-dry 917120111 :046:00 PM 
n-Butylbenzene NO 34 IlglKg-dry 917120" ' :46:00 PM 
lert-8utylbenzene NO 34 IJg/Kg-dry 91712011':46:00PM 
Carbon disulfide NO 68 IJgIKg-dry 9/7120111:46:00 PM 

Carbon tetrachloride NO 34 lJg/Kg-dry 91712011 1:46:00 PM 
Chlorobenzene NO 34 ~glKg-dry 91712011 1:46:00 PM 
Dibfomochloromethane NO '" ~glKg-dry 91712011 1:46:00 PM 
Chloroethane NO 68 ~gIKg-dry 9nI2011' :46:00PM 
Chloroform NO 34 ~g/Kg-dry 9n120111:46:00PM 
Chloromethane NO 68 ~g/Kg-dry 9nl20111:46:00PM 
2-Chlorololuene NO 34 ~g/Kg-dry gnI20111:46:00PM 
4-Chlorotoluene NO 34 ~g/Kg-dry 917120111:46:00PM 
1,2-Dibromo-3-dlloropropane NO 170 ~g/Kg-dry 917120111:46:00PM 
1,2-Dibromoothane NO 34 ~g/Kg-dry gnI20111:46:00PM 
Dibromomethane NO 34 ~gIKg-dry gnI20111 :46:ooPM 
1,3-Didllorobenzene NO 34 ~glKg-dry 9nI20111:46:00PM 
1,2-Didllorobenzene NO 34 ~glKg-dry 9171201 1 1 :46:00 PM 
1,4-Didllorobenzene NO 34 ~g/Kg-dry 917120111 :46:00 PM 
OichIorodiftuoromethane NO 68 ~glKg-dry 917120111:46:00 PM 
1,l-Oichloroelhane NO '" ~glKg-dry 917120111:46:00 PM 
1.2-Oidlloroelhane NO 34 ~glKg-dry 917120111:46:00 PM 
1 ,1-0idlloroelhene NO 34 ~gJKg-dry 917120111:46:00 PM 
ciS-I ,2-0ichloroethene NO 34 ~glKg-dry 91712011 1 :46:00 PM 
trans-l ,2-0ichloroolhene NO 34 ~glKg-dry 9n120111:46:oo PM 
l,2-Didlloropropane NO 34 ~glKg-dry 917120111 :46:00 PM 
1,3-Oichloropropane NO 34 ~g/Kg-dry 9171201 1 1:45:00 PM 
2,2-Dichloropropane NO '" ~glKg-dry 917120111:45:00 PM 
l ,l-Dichloropropene NO '" ~glKg-dry 91712011 1:45:00 PM 
cis-l ,3-Oidlloropropene NO 34 ~gJKg-dry gn12011 1:46:00 PM 
lrans-l,3-0k:hloropropene NO 34 ~glKg-dry 9nl2011 1:46:00 PM 
OiethyJ ether NO 340 ~gIKg-dry 91712011 1:46:00 PM 

PDF created with FinePrint pdf Factory trial version http://www.pdffactory.com 



AMRO Environmental Laboratories Corp. Date: OB-Se,rll 

CliENT: D.A. Collins Construction Client Sample LD: NLW SP ClayOOI HF 

Lab Order: 1109014 Collection Date: 9/612011 

Project: W.R. Grace - Acton Matrix: SOIL 
Lab 10: 1109014-OIA 

Analyses Result RL Qual Units OF Date Analyzed 

Oiisopropyl ether NO 68 ~glKg-dry 9171201' 1:46:00 PM 
, A-Dioxane NO 1.700 IlgIKg-dry 917120111:46:00PM 
Ethyl Tertis'Y Butyl Elher NO 68 1IQ1K9-dry 917120111 :46;00 PM 
Ethylbenzene NO 34 IlgIKg-dry 91712011 1 :46:00 PM 
Hexachlorobutadiene NO 68 Ilg/Kg-dry 917120" 1:40:00 PM 
2·Hexanone NO 340 IJglKg-clry 91712011 1 :46:00 PM 
Isopropylbenzene NO 34 Ilg/Kg-dry 9(712011 1 :46:00 PM 
4-lsopropyttoluene NO 34 Ilg/Kg-dry 91712011 1:46:00 PM 
2-Bulanone NO 340 IJ9IKg-dry 91712011 1:4&;00 PM 
4-Methyt-2-penlanone NO 340 IJglKg-dry gf7120111:46:QOPM 

Methyllert-butyl ether NO 34 IJglKg-dry 9f7I20111:46;OOPM 

Methylene chloride NO 68 lJglKg-dry 9171201' 1:46:00 PM 
Naphthalene NO 68 Ilg/Kg-dry 9f712011 1 :46:00 PM 
n-Propytbeoz.ene NO 34 IJglKg-dry 917120111 :46:00PM 

Styrene NO 34 j.lglKg-dry 9I7120111:46:00PM 

1.1,1.2·Teirachloroethane NO 34 j.lglKg-dry 9f7120111:46:00PM 

1,1.2.2· Tetrachloroethane NO 34 j.lglKg-dry 9f7120111 :46:00PM 

T etrachloroelhene NO 34 j.lglKg-dry 917120111:46:00 PM 

T etrahydrofuran NO 340 j.lg/Kg-dry 91712011 1 :46:00 PM 

Toluene NO 34 j.lglKg-dry 917120111:46:00 PM 

1.2.4-Trictlloroberuene NO 34 j.lglKg-dry 91712011 1 :46:00 PM 

1.2,3·TriehloroOOnzene NO 34 j.lglKg-dry 917120111:46:00 PM 

1 , 1 , 1· Trichloroethane NO 34 j.lglKg-dry 9171201 I 1:46:00 PM 

1 , 1.2· Trichloroethane NO .. j.lglKg-dry 917120111 :46:00 PM 

T richIoroethene NO 34 j.lgIKg-dry 91712011 1:46:00 PM 

T richloronuoromethane NO 68 j.lglKg-dry 9f7120111 :46:00 PM 

1.2,). Trichtoropropane NO 34 j.lgIKg-dry 9f7120111:46:00 PM 

1,2,4· Trimethylbenzene NO 34 j.lglKg-dry 9f712011 1:46:00 PM 

1 ,3,s.. Trimethylbenzene NO 34 j.lglKg-dry 91712011 1:46:00 PM 

Vinyl chloride NO 34 j.lglKg-dry 9f7120111 :46:00 PM 

o-Xytene NO 34 j.lglKg-dry 9f7120111:46:00 PM 

m,p-Xylene NO 34 IJglKg-dry 917/2011 1:46:00 PM 

SUrf: Dibromonuoromethane 127 70·130 %REC 9f7120111 :46:00PM 

SUrf: 1,2·Dicttloroethane-d4 "8 70·130 %REC 91712011 1:46:00 PM 

SUrf: T oIuene-d6 133 7()..130 S "'REC 9f712011 1 :46:00 PM 

SUrf: 4·Bromonuorobenzene 139 70·130 S %REC 9f712011 1 :46:00 PM 
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AMRO Environmental Laboratories Corp. Date: OB-Sep-ll 

CLIENT: D.A. Collins Construction Client Sample 10: NLW SPClayOO IHF 

Lab Order: 1109014 Colle<:tioo Date: 916/2011 

Project: W.R. Grace - Acton Matrix : SOIL 
Lab ID: 11 09014-01 B 

Analyses Result RL Qual Units DF Da le Analyzed 

SEMIVOLATILE ORGANIC COMPOUNDS BY MCP $W8270C Analyst KAM 

Acenaphthene NO 300 ~gJKg-dry 917120,,1:52:00 PM 

Acenaphthylene NO 300 1J9/K9-dry 9m2011 1 :52:00 PM 
Acetophenone NO 300 IlgfKg-dry 917120'11:52:00 PM 
Aniline NO 300 IJgJKg-dry 917120111:52:00 PM 
Anthracene NO 300 jJglKg-dry 917f20111 :52:00 PM 

1 ,2-0iphenylhydrazine (as NO 300 IJgJKg-dry 9/7120'11:52:00 PM 
Azobenzene) 

8enz(lI)anthracene NO 300 IJglKg-dl'/ 917120111 :52:00PM 
Benzo(a)pyrene NO 300 IlgIKg-dry 91712011 1:52:00 PM 
Benzo(b)fluoranthene NO 300 IJgJKg-dry 917120111 :52:00 PM 

Benzo(k)flooranlhene NO 300 iJglKg-dry 917120111 :52:00 PM 
Benzo(g,h.i)perylene NO 300 IJgfKg-dry 91712011 1:52:00 PM 
4-Bromophenyl phenyl ether ND 300 iJg/Kg-dry 91712011 1:52:00 PM 

Butyl benzyl phthalate NO 300 ~glKg-dry 91712011 1:52 :00 PM 

D!-n-buty! phthalate NO 300 ~gIKg-dfY 917120111 :52:00 PM 

4-Ch!oroanitine NO 300 ~g/Kg-dry 9f7I20111 :52:00PM 

8is(2-chtoroethoxy)methane NO 300 ~glKg-dry 9f7I20111 :52;OOPM 

8is(2-chtoroethyl)ether NO 300 ~gIKg-dry 917120111 :52:00PM 

8is(2-chlofOisopropyt)ether NO 300 ~gIKg-dry 91712011 1:52:00 PM 

2-ChlOl'Oflilphthalene NO 300 [JgtKg-dry 91712011 1:52:00 PM 

2-Chlorophenol NO 300 [JglKg-dry 917120111 :52:00PM 

Chrysene NO 300 [JglKg-dry 9f7I20111 :52:00PM 

Oibenz(a .h)anthracene NO 300 [Jg/Kg-dry 9f712011 1:52:00 PM 

Dibenzofuran NO 300 1lg/K9-dry 91712011 1:52:00 PM 

1.2-Dichlorobenzene NO 300 [JglKg-dry 9171201 11 :52:00 PM 

1.3-Oichlorobenzene NO 300 f,lglKg-dry 917120111:52:00 PM 

lA-Dichlorobenzene NO 300 jJglKg-dry 917120111 :52:00 PM 

3.3 ' -Didllorobenzidine NO 300 jJglKg-dry 917120111 :52:00 PM 

2.4-OictllofOphenoi NO 300 f,lgIKg-dfY 91712011 1:52:00 PM 

Dlethyt phlhalale NO 300 [JglKg-dry 9(7120111 :52:00 PM 

Dimethyl phthalate NO 300 jJglKg-dry 917120" 1:52:00 PM 

2.4-Dimethylphenol NO 300 [JglKg-dry 917120" 1:52:00 PM 

2.4-Dinitrophenot NO 61. f,lgIKg-dry 917120111 :52:00PM 

2.4-Oinilrotoluene NO 300 jJglKg-dry 9(712011 1:52:00 PM 

2.6-Dinitrototuene NO 300 [JglKg-dry 9f712011':52:00 PM 

Bis(2-ethylhexyf)phthalate NO 300 [JglKg-dry 9f712011 1 :52:00 PM 

Fluoranthene NO 300 [JglKg-dry 91712011 1:52 :00 PM 

Fluorene NO 300 [JglKg-dry 9f7I2011 1:52:00PM 

Hexachlorobenzene NO 300 [JglKg-dry 9f7I2011' :52:00PM 

PDF crealed wilh FinePrint pdfFaclory Irial version http://www.pdffaclory.com 



AMRO Environmental Laboratories Corp. Da le: OB·Sep-JJ 

CLI ENT: D.A. Col lins Construction Client Sample m: NLWSPClayOO1HF 

Lab Order: 1109014 Collection Date: 9161201 [ 

Project : W.R. Grace · Acton Matri x: SOIL 
Lab 10: 11090 14·018 

Analyses Result RL Qual Units OF Date Analyzed 

Hexachlorobutadiene NO 300 IlgIKg.<fry 917120111:52:00 PM 

Hexachloroethane NO 300 IlgIKg-dry 91712011 1:52:00 PM 
Indeno( 1 ,2,3-cd)pyrene NO 300 Ilg/Kg-.dry 917120111:52:00 PM 

Isophorone NO 300 IJglKg-<lry 917120111:52:00 PM 
2-Methylnaphthalene NO 300 IlgtKg-dry 9nl2011 1 :52:00 PM 
2.Melhylphenol NO 300 IJglKg-dry 917120111 :52:00 PM 
4-Melhylphenol NO 300 Ilg/Kg-dry 91712011 1:52:00 PM 

Naphthalene NO 300 IJglKg-dry 9171201 1 1:52:00 PM 

Nitrobenzene NO 300 IIg1Kg-dry 91712011 1:52:00 PM 
2-Nitrophenol NO 300 j.lgIKg.<fry 9J7120111:52:00PM 

4-Nitrophenol NO 610 IlgIKg-<lry 91712011 1 :52:00 PM 
Oi-n-octyl phthalate NO 300 ",glKg-dry 91712011 1:52:00 PM 
Pentachlorophenol NO 610 IJglKg-dry 9m201t 1:52:00 PM 
Phenanthrene NO 300 IJglKg-dry 9J7120111:52:00PM 
Phenol NO 300 IJglKg-dry 917120111:52:00 PM 
Pyrene NO 300 IJglKg-dry 9nI20111:52:00PM 
1,2,4-Trichlorobenzene NO 300 IJglKg-dry 9nI20111:52:ooPM 
2.4,5-Trichlorophenol NO 300 IJglKg-dry 91712011 1 :52:00 PM 
2,4,6-Trichlorophenol NO 300 IJglKg-dry 9171201 1 1 :52:00 PM 

SUfT: 2-Fluoropheool 56.1 JO.130 %REC 91712011 1 :52:00 PM 
Su«: Phenol-d5 55.1 30-130 %REC 917120111:52:00 PM 
SUfT: Nitroberu:ene-d5 49.7 30-130 %REC 917120111:52:00 PM 
SUfT: 2-Fluofobiphenyi 47.8 30-130 %REC 917120111:52:00 PM 
SUfT: 2,4,6-Tribromophenol 58.2 30-130 %REC 91712011 1:52:00 PM 
Su«: 4-T erphenyl-d 14 69.4 30-130 %REC 91712011 1 :52:00 PM 

PDF created with FinePrint pdf Factory trial version http://www.pdffactory.com 



AMRO Environmental Laboratories Corp. Date: 08-&1'" 1/ 

CLIENT: 

Lab Order: 

Project: 

Lab I.D: 

Analyses 

O.A. Coll ins Construction 

1109014 

W.R. Grace - Acton 

1109014-018 

Result 

EPA 8081A CHLORINATED PESTICIDES BY MCP 

Aklrin NO 
alpha-BHe NO 
beta·SHe NO 
gamma-BHe NO 
delta-BHe NO 
Technical ChlOfdane NO 
4,4',000 NO 
4,<I"·ODE NO 
4"'-DDT NO 
Dieldrin NO 
Endosulfan I NO 
Endosulfan II NO 
Endosutfan sulfate NO 
Endrio NO 
Endrin ketone NO 
Heptachlor NO 
Heptachlor epoxide NO 
Hexachloroberuene NO 
Methoxyc/'ll()( NO 

Surr. Tetrachloro-m·xyIene 81.1 

SUIT: Oecachlofobipheoyl 82.2 

POLYCHLORINATED BIPHENYLS BY MCP METH 

Aroclor 1 016 NO 
ArocIor 1221 NO 
Aroclor 1232 NO 
Aroc:lor 1242 NO 
Aroc:lor 1248 NO 
Aroclor 1254 NO 
Aroclor 1260 NO 
Aroclor 1262 NO 
Aroclor 1268 NO 

SUrf: Tetrachloro-m·"Y1ene 61.6 

Surr: Decachlorobipheny1 96.' 

C lient Sample 1"0: NLW SPClay OOIHF 

Collection Date: 916120 II 

Matrix: SOIL 

RL Qual Units Dr Date Analyzed 

SW8081A 

0.97 
0.97 

0.97 
0.97 

0.97 

30 
1.9 

'9 
1.9 
1.9 

0.91 
1.9 
1.9 
1.9 

.. 9 
0.97 

0.91 
0.97 

9.7 
30·131 

30·150 

SW8082 

30 

30 
30 
30 
30 
30 
30 

30 
30 

30·127 

30·136 

IlgIKg-dry 

jJglKg-dry 

IJglKg-dry 

Il~-dry 

Ilg/Kg-dry 

IJgIKg-dry 
IlgIKg-dry 

IJglKg-dry 
lJg/Kg-dry 
IJglKg-dry 
IJglKg-dry 
IJglKg-dry 
IlgIKg-dry 

}JglKg-dry 

IlgIKg-dry 

IJglKg-dry 
IJglKg-dry 
IJg/Kg-dry 
IJgtKg-dry 
%REG 

%REC 

IJglKg-dry 
IJgfKg-dry 
IJgfKg-dry 
IJglKg-dry 
IJglKg-dry 
lJ9fKg-dry 
IJglKg-dry 
IJglKg-dry 

lJg/Kg-dry 
%REC 

%REC 

Analyst KAM 

91712011 5:42:00 PM 

91712011 5:42:00 PM 

gn12011 5:42:00 PM 

gn12011 5:42 :00 PM 

gn12011 5:42:00 PM 

gn12011 5:42:()() PM 

9171201 1 5:42:00 PM 

gn12011 5:42:00 PM 

gn12011 5:42:00 PM 

91712011 5:42:00 PM 

91712011 5:42:00 PM 

91712011 5:42:00 PM 

91712011 5:42:00 PM 

91712011 5:42:00 PM 

gn12011 5:42:00 PM 

gn12011 5:42:00 PM 

9nl2011 5:42:00 PM 

gn12011 5:42:00 PM 

91712011 5:42:00 PM 

91712011 5:42:()() PM 

gn12011 5:42:00 PM 

Analyst: KAM 

gn12011 3:28:00 PM 

917120113:28:00 PM 

917120113:28:00 PM 

917120113:28:00 PM 

91712011 3:28:00 PM 

gn12011 3:28:00 PM 

gn12011 3:28:00 PM 

gn12011 3:28:00 PM 

gn12011 3:26:00 PM 

91712011 3:28:00 PM 

917120113:28:00 PM 

PDF created with FinePrint pdf Factory trial version http://www.pdffactory.com 



AMRO Environmental Laboratories Corp. Dale: OB-Sep-J J 

CLI ENT: D.A. Collins Construction Client Sample to: NL W SP Clay 001 HF 

Lab Order: 1109014 Collection Date: 9/6120 1 t 
Project: W.R. Grace - Acton Matrix : SOIL 
La b ID: 1109014-018 

Analyses Result RL Qua l Units OF Da le Analyzed 

MADEP EPH REVISION 1.1 MAEPH Analyst: KAM 

CS-CIS Aliphatic Hydrocarbons NO " mglKg-dry 9/7120119:34:00 PM 

C 19-C36 AliphatiC Hydrocarbons NO " mg/Kg-dry 91712011 9:34:00 PM 
Cl1-C22 Aromatic Hydrocarbon! NO " mglKg-dry gnI201110:10:00 PM 

Naphthalene NO 0.12 mglKg-dry 9171201110:10:00 PM 
2·Melhylnaphthalene NO 0.12 mglKg-dry 9nf201110:10:00 PM 
Acenaphthylene NO 0,12 mg/Kg~ry 9171201110:10:00 PM 

Acenaphthene NO 0.12 mgIKg-dry 9171201110:10:00 PM 
Fluo<eno NO 0.12 mg/Kg-dry 9171201110:10:00 PM 
Phenanthrene NO 0.12 mglKg-dry 9171201110:10:00 PM 
Anthracene NO 0.12 mg/Kg-dry 9171201110:10:00 PM 

Fluoranthene NO 0.12 mgIKg-dry 9(71201110:10:00 PM 

Pyrene NO 0.12 mglKg-dry 9171201110:10:00 PM 

Benz{a)anthracene NO 0. 12 mglKg-dry 9171201110:10:00 PM 

Chrysene NO 0.12 mglKg-dry 9171201 1 10:10:00 PM 

Benzo(b)fluOfanlhene NO 0.12 mgIKg-dry 9171201110:10:00 PM 

Benzo(k)ftuoranthene NO 0.12 mgIKg-dry 91712011 10:10:00 PM 

Benzo(a)pyreoe NO 0.12 mgIKg-dry 9I71201110:10:00PM 

Oibenz(a,h)anthracene NO 0.12 mgIKg-dry 1 9I71201110:10:00PM 

Indeno(l.2 ,3-o:J)pyrene NO 0.12 mg/Kg-dry 9171201110:10:00 PM 

Benzo(g,h.i)perylene NO 0.12 mglKg-dry 9I71201110:10:ooPM 

SUn": l..chlorooctadecane SO.7 40-140 %REC 91712011 9:34:00 PM 

SUn": 2-Bromooaphthalene 57.8 4(}"140 %REC 9(712011 10:10:00 PM 

SUn": 2-Fluorobiphenyl 662 40-140 %REC 91712011 10:10:00 PM 

SUn": 0-Terphenyl 53.8 40· 140 %REC 91712011 10:10:00 PM 

PDF created with FinePrint pdf Factory trial version http://www.odffactory.com 



AMRO Environmental Laboratories Corp. Date: 08·Sep·11 

CLIENT: D.A. Collins Construction Lab Order: 1109014 
Project: W.R. Grace· Acton 

Lab ID: 11 09014-01 Collection Date: 9/6120 11 

Collection Time: 

Client Sample 10: NLW SP Clay OOI HF Matrix : SOIL 

Analyses Res ult RL Qual Units OF Date Analyzed 

MAOEP VPH REVISION 1.1 MAVPH1 .1 Analyst: SK 

C5-CB Aliphatic Hydrocarbons NO 2.' mg/Kg-dry 1 917120113:59:00 PM 

C9-C12 Aliphatic Hydrocarbons NO 2' mglKg-dry 1 917120113:59:00 PM 

C9-C 1 0 Aromatic Hydrocarbons NO 2.' mglKg-dfY 1 917120113:59:00 PM 

Benzene NO 0.056 mglKg-dry 917120113:59:00 PM 
Ethylbenzene NO 0.056 mgfKg-dry 91712011 3:59:00 PM 

Methyl tert-butyl ether NO 0.056 mglKg-dry 1 917120113:59:00 PM 
Naphthalene NO 0.056 mglKg-d'Y 1 9171201' 3:59:00 PM 
Toluene NO 0.056 mglKg-(1)' 1 gn12011 3:59:00 PM 

m,p-Xylene NO 0.056 mglKg-d1)' 91712011 3:59:00 PM 

o-Xylene NO 0.056 rngIKg-dry 1 917120113:59:00 PM 

SUIT: 2,5-Dibromotoluene-PID 120 70-130 %REC 917120113:59:00 PM 
SUIT: 2,5-OibromOloluene-FIO 135 70-130 S %REC 917120113:59:00 PM 

Lab 10: 1109014-02 Collection Date: 91612011 

Colledion Time : 

C lient Sample ID: N L W SP Clay 002BX Matrix : SOIL 

Analyses Result RL Qual Units OF Date Analyzed 

MAOEP VPH REVISION 1,1 MAVPH1.1 Analyst: SK 

C5-ca Aliphatic Hydrocarbons NO 2.' mglKg-dry 9n1201 I 4:57 :00 PM 
C9-C12 Aliphatic Hydrocarbons NO 2.4 mgFKg-dry 1 9n12011 4:57:00 PM 
C9-C10 Aromatic Hydrocarbons NO 2' mglKg-<I" 1 917120114:57:00 PM 
Benzene NO 0.048 mglKg-<I" 1 91712011 4:57:00 PM 
Elhytbenzene NO 0,048 mglKg-dry 1 91712011 4:57:00 PM 
Melhyllert-butyl ether NO 0.048 mglKg-dry 1 91712011 4:57:00 PM 
Naphthalene NO 0,048 mgIKg-dry 91712011 4:57:00 PM 
Toluene NO 0.048 mgfKg-dry 9n12011 4:57:00 PM 

m,p-Xylene NO 0.048 mg/Kg-dry 9n12011 4:57:00 PM 
o-Xylene NO 0.048 mglKg-dry 1 9n12011 4:57:00 PM 

SUIT: 2,5-Oibromotoluene-PIO 123 70-130 %REC 1 91712011 4:57:00 PM 

SUrf: 2,5-Dibromotolue1le-FIO 139 70-130 S %REC 91712011 4:57:00 PM 

PDF created with FinePrint pdfFactory trial version http:/twww.pdffactory.com 



..... 
PHOENIX .s."~~ 
f.l1f'1rOllmelllal Laboratortes, Ille. 

Friday, September 09, 2011 

Attn: Ms. Nancy Stewart 
AMRO Environmental Laboratories 
111 Herrick Street 
Merrimack, NH 03054 

Project 10: WR GRACE ACTON 
Sample 10#s: BA72753 - BA72754 

This laboratory is in compliance with the QAlQC procedures outlined in EPA 600/4·79· 
019, Handbook for Analytical Qual;ty in Water and Waste Water, March 1979, SW846 
QAlQC and NELAC requirements of procedures used. 

This report contains results for the parameters tested, under the sampling conditions 
described on the Chain Of Custody, as received by the laboratory. 

A scanned version of the cae form accompanies the analytical report and is an exact 
duplicate of the original. 

If you have any questions concerning this testing, please do not hesitate to contact 
Phoenix Client Servk:es at ext. 200. 

Sincerely yours, 

q /LJUL 
Phyllis Shiller 

Laboratory Director 

NELAC - #NYl1301 
CT Lab Registration #PH-0618 
MA Lab Registration #MA-CT -007 
ME Lab Registration #CT -007 
NH Lab Registration #213693-A,B 
NJ Lab Registration #CT -003 
NY Lab Registration #11301 
PA Lab Registration #68-03530 
RI Lab Registration #63 
VT Lab Registration #VT11301 

587 East Middle Tumplke, P.O. Boll 370, Manchester, CT 06040 
Telephone (860) 645-1 t 02 Fax (860) 645-0823 



Analysis Report 
September 09, 2011 

Sam~le InfQrTT1§tiQ[) 
Matrix: SOIL 

Environmental Laboratories, Inc. 
587 Ealt Middle Turnpike, P.O.Box 370, Manchester, CT 0604S 

Tel. (860) 645--1102 Fax (860) 645-0823 

FOR: Attn: Ms. Nancy Stewart 
AMRO Environmental Laboratories 
111 Herrick Street 
MOI'Timacl<, NH 03054 

CustQd~ Infgnnation ~ 
Collected by: 09/06/11 

Location Code: AMRO I SP CLAY HF Received by: LDF 09/07111 
Rush Request RUSH24 Analyzed by: see -By" below 

~ 
0:00 

13:31 

P.O.#: 61250 Laboratory Data SDG ID: GBA72753 

Phoenix ID: BA72753 
ProjectlD: WR GRACE ACTON 

Client ID: SP CLAY 001 HF 

Parameter Result RL Un~s Date Time 

Percent Solid 83 % 09IQ7111 

Soil Extraction for Herbicide Completed 09107111 

Chlorinated Herbicides 
2,4,5-T NO 10 ugIKg 09f08l11 

2,4,S-TP (Silvex) NO 10 ugIKg 09108111 

2,4.{) NO ,. ugIKg 09108111 

2,4-08 NO 8. ugIKg 09/08111 

Dalapon NO ,. ugIKg 09108111 

Dicamba NO 2. ugIKg 09f08l11 

Dichloroprop NO 10 ugIKg 09/08111 

Dinoseb NO 20 ugIKg 09108111 

MCPA NO 3000 ugIKg 09108111 

MePP NO 3000 ugIKg 09108111 

QAIOC SurrS!l:ltes 
%DCAA 111 " 09108111 

QQmment§:: 
If there are any questions regarding this data , please call Phoenix Client Services at extension 200. 
NO .. Not detected BDL .. Be!ow Detection Level RL;;Reporting Level 

ThIs report must not be reproduced except in full as defined by the attached chan of custody. 

Page 1 of 2 

By Reference 

JL E160.3 

MBIO SWatS1 

KCA SWatS1 

KCA Swa1S1 

KCA SWatS1 

KCA SWatSl 

KCA SWatS1 

KCA SWatS1 

KCA SW8tSl 
KCA SW8tSl 

KCA SWetS1 

KCA SWatSl 

KCA 30 - 150 '" 



," A <: (' 

PHOENIX ~~,~" 
Environmental Laboratories, Inc. 

587 Ealt Middle Tumpike, P,O.Box 370, Mancilest&r, CT 06G45 

QAlQC Report 
Tel. (860) 645-1102 Fax (860) 6-45-0823 

September 12, 2011 QA/QC Data SDG 1.0.: GBA72753 

MS 
LCS LCSD LCS MS Dup 

Parameter Blank % % RPD Roc % Roc % RPD 

OAJOC Batch 184162, ac SafTllle No: BA72669 (BA72753, BA72754) 

Chlorinateg t:t§rbi,ides 
2,4,5-T NO .. ., 2.2 49 48 2.1 
2,4,5-TP (Silvex) NO 72 77 6.7 78 n 1.3 
2.4-0 NO 59 57 3.' 67 67 0.0 
2.4-06 NO 66 74 11 .4 .2 81 1.2 

oa-. NO 75 73 2.7 71 n ' .1 
{);<amba NO .. 86 2.' 89 87 2.3 
Oichloroprop NO .5 95 11 .1 101 109 7.6 
Qio=O NO 101 125 21,2 108 87 21.5 
MCPA NO 116 122 5.0 130 134 3.0 
MCPP NO 117 98 17.7 102 106 3.8 

'" DCM (Surrogate Ree) 83 .5 90 5.7 SO 90 0.0 

Comment: 

MCP 8151 additional criteria: 10% cA compounds can be outside c:A acceptanCe criteria as long as recovery is alleas\ 10%. 

I = This parametef is outsk:le Iaboc'atOfy IcsIIcsd specifted recovery limits. 
r '" This parameter is outside laboratory rpd specifl9d recovery lirtilS. 

If there are any questions regarding thIs data, please call Phoenix Client Services at extension 200. 

% 
Roc 

Umits 

40 ·140 

40·140 

40 ·140 

40 - 1-40 

40- 140 

40 · 140 

40- 140 

10 ·110 

40- 140 

40·,40 

30- 150 

RPD - Relative Percent Difference 

lCS - laboratory Control Sample 
lCSD - laboratory Control SarT1lle Duplicate 

MS - Matrix Spike 
MS Dup - Matrix Spike Duplicate 
NC - No Criteria 

~~r, LaJ.~roctor sePte~~r 12, 2011 

Page' of 1 

% 
RPD 

Umits 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

,., 



Monday, September 12, 201 1 

Requested Criteria: CAM, 51 

SampNo LocCode Ao'" 
.,. No O .. a to Display , •• 

Phoenix Analyte 

Sample Criteria Exceedences Report 
GBA717S3 

Criteria 
Units ST State CategOfY Criteria Name 

Page 1 of 1 

Factored 
FactOfed RL Analysis 

Result RL Criteria Criteria Units 

Phoenix Laboratories does not assume responsibility ror the data contained in this report. It is proWled as an add~ionaI tool to identify requested criteria exceedences. AI efforts are made to ensure the 
~acy of the data (cbIaIned rrom appropriate agencies). A lack or exceedeoce information does nd necessarily suggest comormance to the criteria. 11 is uftimate+j the site professional's responsibility 
to delemWle appropriale compliance. 



(y (M)~"" 
AMRO EnvlrorunentaJ Laboratories Corporation 
III Herrick Street 

CHAIN·OF·CUSTODY RECORD 
. . " 
• . ,J 

Office: (603) 424-2022 
Fax: (603) 429-8496 

web: www.amrolabs.com NH03054 

Ir roject No. : 
~si;;;" HA-

~P.u .• :_ 

UUU IE ': 

SampleID.: 

Ilq'r.lA., be I liE 

- . Intact ~ .. 
y~ No NlA 

Datetrlme 
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Proceedings of the Annual International Conference on Soils, 
Sediments, Water and Energy 

Volume 121 Issue I 

1·15·2010 

Urban Fill Characterization And Risk-Based 
Management Decisions -A Practical Guide 
William R. Swanson 
CDM 

Pamela Lamie 
CDM 

Recommended Citation 

Article 9 

Swanson, William R. ;tnd Lmiit, Pame];t (2007) "Urban Fill Chuacteriution And Risk-Bued Management Decisions · A Practic.l! 
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Swanson and Lamie: Urban Fill Characterizatioo And Risk-Based Management Decisions 

PART IV: Brownfields 

Chapter 8 

URBAN FILL CHARACTERIZATION AND RISK-BASED 
MANAGEMENT DECISIONS - A PRACTICAL GUIDE 
Draft 

William R. Swanson and Pamela Lamie 
CDM. SO Hampshire Street, Combridge. ,\-£oj 02119 Tel: 617·4S2·6274. E-mail: swo/ll"onwr@oom.comamd lamiepo@cdm.com 

Abstract: This paper examines contaminanu in urban fill soil via background concentrations. disposal facility 
parameters and hmiu, and no-significant risk limiu for site closure It provides a gUIde: ....... cn considering 
what might be expected at bro\\nfield! si tes and how the rmdings at a site may be used to make practical soil 
managrmenl de<:1S10llS. The approach is based on experience in Massachusetu followmg MassachusctlS 
Department ofEnvlronment.al PrOteclion (MassDEP) regulations and guidance. 

It is evident that urhan fill soil may be expected to contain contaminants, in particular, heavy metals and 
polynuclear aromatic hydrocarbons, from sped fi e releases and background sources. Natural concentrations 
and background concentnllions are Important sorting and selection criteria in evaluaung which chemicals 
should be selected fOl' analysis and which should be considered backgrolPld. This paper dlSC\lsscs lead. 
aBenic. carcinogenic polynuclear aromatic hydrocarbons, dioxins, polychlorinated biphenyls, and asbestos. 
The auth()nl outlme each contaminant. the usual range in nalUral and urban fill soils. and its risk-based or 
related thresholds, with emphasis on the New England area. The outcome is a range of concentrations that 
can be used as a guide ....... en considering brownfield! siles :ruch thaI their information may be compared to 
the ranges and brough! inlO meaningful focus. 

Key words: lead, arsenic, carcinogenic polynuclear aromatic hydrocarbons. dioxins, polychlorinated biphenyls, and 

~"""" 

1. INTRODUCTION 

The evaluation of numerous sites characterized by the presence of urban fill has revealed that there 
are several key contaminants, particularly, lead, arsenic, and polynuclear aromalic hydrocarbons 
(PAHs) that are consistently present at a high frequency. Other key contaminants, such as 
polychlorinated biphenyls (PCBs). may be detected less frequently . Dioxin, which is analyzed 
relatively infrequently. may also drive potential human heallh risks when present in urban fill. These 
constituents are also subject to environmental regulations at the national . state, and sometimes at the 
local level. 

To determine if the concentration of a particular key contaminant is relatively "high" or "low," 
there are three status areas or zones that may be defined based on the potential for human health risk. 
The first zone is a No Significant Risk level. From a human health perspective. a condition of No 
Significant Risk has been achieved if cumulative noncancer risk is calculated at a Hazard Index of one 

Produced by The Berkeley Electronic Press. 2007 
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84 Contaminated Soils-Brownjields 

and if cumulative cancer risk is at a level of not more than one additional cancer occurrence per 
100,000 persons. Any given background concentration, either naturally occurring or anthropogenic, 
may fall into the risk-based No Significant Risk zone or could potentially fall into the second 
Probable (Potential) Risk lone. Funher along the scale are "acute" levels such as would cause a risk 
if present for a short-period of time (called an Imm inent Hazard by (Massachusetts Department of 
Environmental Protection (MassDEP» or the upper concentration limit (Uel ), defined by MassDEP 
as a potential long-term or future risk to public welfare-hea lth, safety, and the environment. In this 
assessment, each of the key urban fill contaminants is defined by these lones or status areas: using a 
"green" lone, within which there is little likelihood of significant risk; a "yellow," or cautionary lone, 
where risk may occur, but might be dealt with by institutional controls-or capping, venting, and 
containment; and a "red" lone, where remedial actions in the form of reduction, removal , or very 
robust, costly impediments to contact are required. Nothing about these ranges is absolute--they are 
based on the j udgment of the authors and are thresholds or guiding values for an initial assessment or 
interpretation, subject to refinement by a professional risk assessor and the speci fi cs of applicable 
regulations. 

TIle selection of these lones is based on an extensive literature search of me following: 

I . Background levels in the literature based on either naturally occurring concentrations or 
widespread anthropogenic occurrence; 

2. Risk-based concentrations based on residential direct contact with soil computed using 
MassDEP methods (MassDEP, 2006); 

3. State and federal standards and Preliminary Remediation Goals (pRGs) based on either 
human health risk, background, achievable detection lim its, or other considerations; and 

4. Upper bound levels or cut-off limits above which a risk is considered inevitable based on a 
short-term exposure scenario or a long-term potential or acute threat to the environment. 

2. MATERIAL AND METHODS FOR SELECTION OF KEY 
CONTAMINANTS 

The following selected parameters/contaminants are presented in the paper in alphabetical order: 
arsenic, asbestos, dioxin, lead, PAHs, and PCBs. These parameters/contaminants were selected 
because they represent key contaminants with background and risk-based concentrations of interest to 
brownfields, particularly PAHs and lead. 

Reasons fo r contaminant selection are as follows: 

Arsenic and lead are the most problematic of the metals based on our experience with fill in 
old urban areas and with railroad beds and rural areas affected by historical pesticide use. 
Some generalizations based on experience are that in urban fill , lead is the metal of concern 
in a majority of the cases where metals are an issue, including toxicity characteristic 
leaching procedure (TClP) failures . Arsenic may occur naturally and was used in lead 
arsenate pesticides on orchards and herbicides along railroads. Decaying treated timber is 
another arsenic source. It is rare to find an urban fill site dominated by other metals without 
one or the other of these metals playing a significant role. 
Asbestos, currently being studied by MassDEP, is soon to be more precisely regulated as an 
urban fill soil contaminant. The concept of background is wonhy of mention in regard to the 
latest research. It had widespread use for several decades and appears quite regularly in 
urban fill . 
Diox in is typically present in urban fil1, though not often analyzed for. Its consideration was 
of interest especially in old urban areas with a long history of burning, especially by waste 
incineration, up to about 35 years ago. 
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PAHs are generally present in urban fill and often affect the overall site risk. When 
assessing urban releases, their presence from a myriad of sources is often a confounding 
factor . 

85 

PCBs are generally present, but often at levels below normal cleanup goals or detection 
limits. However, the regulatory position, persistence, and disposal cost impacts associated 
with PCBs made them worthy of inclusion in this document. 

Hence, arsenic, lead, and PAHs are the primary contaminants of concern in urban 611. PCBs, 
asbestos. and dioxin have been included to give a more complete and balanced picture. While 
petroleum contaminants may be widespread constituents in urban fill soils, volatile organic 
compounds (VOCs) and petroleum contaminants are generally not considered significant risk drivers. 
Since there are no naturally occurring sources, VOCs tend to volatil ize in soil rather than adhere to 
soil particulates, and heavier petroleum contam inants generally have a relatively low toxicity 
compared to the other risk drivers. We note, however, that total petroleum hydrocarbon 
concentrations may be a factor in soil disposal as it is a key regulated disposal parameter. 

3. RESULTS BACKGROUND 

The literature suggests there are a number of defmitions that can be applied to the term 
"background ." One is strictly natural soil that has been unaltered by humans. Such soil would be 
natural soil in an excavation or pit that had not previously been worked, excavated, affected by air 
pollution fallout, or affected by contaminated groundwater flow through. The second is natural soil 
that has been altered by its presence in the urban environment or in widespread agricultural activity. 
The third is soil in the urban environment that has been extensively altered and contains evident or 
noticeable debris; asbestos containing material, coal ash, or wood ash, often being locations of old 
landfills. MassDEP (MassDEP, 2002) has developed well-supported background concentrations, 
viewed as statistical upper limits for the second and third definitions above and as referenced by 
contaminant below. 

Background can be further described as follows: 

1. Truly natural materials, especially arsenic and asbestos mineral groups that can be widespread and 
of health risk concern, with significant impact potential, not to be ignored on the basis of 
"natural." 

2. Widespread impacts, such as lead, PCBs, or dioxins that can be at low concentrations in soil over 
a large area due to the airborne nature of the delivery. 

3. "Widespread polluted fill" (CIDEP, RSRs) due to landfilling to dispose of waste to "create land" 
in urban areas, such as the entire Boston waterfront. When severe fires occurred, the building 
debris was used as fill, and, sometimes, fire debris or just demolition debris was simply built 
over. Lead and PAHs are often the risk drivers in this sening. Asbestos may also appear, 
depending on when landfill ing occurred. The most inlense use of asbestos occurred from the 
industrial revolution through the 1970s. 

Of the literature values avai lable, PAHs as characterized by benzo(a)pyrcne in this effort, seemed 
the most problematic in terms of defining thresholds. Based on our experience in the Boston urban 
environment and eastern Massachusens, this difficulty in defining thresholds was somewhat 
unexpected. MassDEP (MassDEP, 2002) has established some well-supported background 
concentrations, but those appear higher than standards or background values in other areas. Since 
Boston is an older city compared to a number of other locations, these concentrations are probably 
due to anthropogenic buildup related the longer time period involved in the accumulation or 
"banking" of the material and substantial burned debris in the fill. In many respects, excepting 
natural materials, the urban east should usually be above average in this regard. 
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The terms, "high." " low," and so forth when used herein. are relative wim reference to risk-based 
concentrations. 

There is no exact number for background that stands out under any listed parameter. as the levels 
will vary somewhat from location to location. However, some general consensus within an order of 
magnitude is generally possible and will point the user into hdanger (red) and comfort (green) zones." 

All referenced or derived soil concentrations shown on me figures are milligramslki logram 
(mglkg) (or parts per million (ppm» dry weight basis except for dioxin which is nanogramlkilogram 
(nglkg) (or pans per trillion (ppt» dry weight basis. As noted, several of me figures (Figures 1, 3, 4, 
and 5) are color coded. green generally meant to represent an acceptable limit (background or risk 
based), yellow to represent a caution or problematic concentration limit, and red serves to denote 
concentrations that are at unacceptable levels. While necessarily imperfect due to the array of sources 
and approaches. me figures serve as a useful gu ide to risk-based levels, as well as a guide to 
background levels in the urban environment. A horizontal arrow on the figure notes that the range 
may extend across one or both of the established boundaries. 

4. RISK-BASED CONCENTRATIONS 

The residential risk-based concentrations that were calculated for the key contaminants (other than 
asbestos) employed exposure assumptions used in the derivation of MassDEP Soil Standards. The 
values were set at a IE-05 (I excess cancer risk in a population of 100.000 persons). For the 
evaluation of cancer risk for arsenic, PAHs, dioxin, and PCBs, a 30-year cumulative risk was 
calculated for three age groups: young children ages 1-8 years, older children 8-18 years old, and 
adults 18-31 years old. For the evaluation of noncancer risk for lead, the most sensitive age group, 
young children ages 1-8 years o ld, were evaluated. For each age group evaluated for the direct 
contact exposures, including incidental ingestion of soil and dennal contact, it was assumed that 
exposure occurs approximately 5 times per week for 30 weeks, totaling 150 exposure events per year. 
For the calculation of dermal risk, a skin surface area was calculated assuming the face, hands, 
forearms, lower legs and feet would be exposed to soil . 

5. DISCUSSION (BY SELECTED CONSTITUENT) 

In the discussion below, we present backgroWld values established by others, provide summary 
comments, a computed risk number and relevant regulatory site remediation, and off-site disposal/or 
reuse criteria. Each chem ical has an associated figure showing the key infonnation. Where the 
avai lable information was sufficient, the figure is provided with a scale at the bottom indicating three 
levels with two dividing concentrations. The green level at the lower left is a zone where risk-based 
and background parameters dominate. Collectively considered these suggest a low potential risk, or at 
least a tolerable risk. The yellow level between the end of the green to the next number is the zone 
where there is an appreciable potential risk and some measures will need to be taken. The red level 
contains the criteria where there is potential for short-term, acute, substantial , or imminent hazard 
impacts. The red zone contains numbers well above all but rare natural background conditions, such 
as arsenic-containing rock or natural asbestos. 
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Figure 1. AMlcnic 

Arsenic is a common contaminant in urban fill soils. Arsenic is naturally occurring in soil, bUi the 
primary source of widespread contamination is likely from pesticide use. In various urban park 
projects in Boston total ing more than 300 samples, arsenic was detected in approximately 90 percent 

Produced by The Berkeley Electronic Press, 2007 



Proceedings a/the Annuallntematlonal Conference on Solis. Sediments. Water and Energy. Vol. J 2 {2007). AfT. 9 

88 Contaminated Soils-Brownfields 

of the fill soil samples collected to characterize the sites. Due to the nature of arsenic's high toxicity to 
human health (a known carcinogen (EPA, 2006)), natural background and fill background 
concentrations (at 20 mglkg) may be higher than actual risk-based concentrations. For example, a 
residential risk-based concentration at the No Significant Risk level is 18 mglkg based on direct 
contact exposures. If the consumption of homegrown produce is considered an additional exposure 
pathway, then the risk-based concentration is 0.06 mglkg. 

By contrast, background levels may exceed risk-based levels and may even extend into the 
PotentiallProbable Risk zone. The MassDEP background concentration for both natural soi ls and 
urban fill soils is 20 mglkg, slightly higher than the residential risk-based concentration of 18 mglkg. 
The 20 mglkg fill background value was developed from approximately 750 soi l samples from 
downtown Boston as well as some other studies. Natural soils vary from a few mglkg to more than 40 
mglkg in an arsenic belt in Worcester County, Massachusetts. A concentration of 40 mglkg is 
considered significant in Massachusetts as 40 mg/kg may constitute an Imminent Hazard condition, if 
the arsenic is present in surface soils accessible to young children such as in a residential back yard or 
a school or playground . Arsenic levels in Boston Blue Clay are often in excess of 40 mglkg due to its 
natural mineral content. Soils affected by lead arsenate pesticides are often in excess of 40 mglkg 
ranging up to hundreds of mg/kg. The 40 mglkg limit also applies to soil reuse at Massachusetts in­
state lined and unlined landfills under Policy COMM 97-00 1 (MassDEP, 1997). 

As noted on the figure, regulatory standards set to be protective ofhurnan health risk are 20 mglkg 
in Massachusetts (based on background), 11 mg/kg in New Hampshire (based on background), 10 
mg/kg in Connecticut, and 7 mglkg in Rhode Island. As a useful guide, any concentration less than 10 
mg/kg is likely attributable to background, while a concentration greater than 20 mg/kg is likely 
indicative ofa site release, high natural soil depending on local geology, or pesticide use if there is a 
history of agricultural use. Natural soil would be defined by deeper, Wldisturbed, native material, 
while pesticides would likely reside in topsoil. 

The MassDEP upper concentration limit (MassDEP, 2006) is 200 mglkg, at and above which a 
permanent solution is not possible without further action. 
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Figure 2. Asbestos 

Notes 
I .) Standards are available for "cleanup." 
2.) No existing standards, MassDEP currently uses ND as "cleanup criteria." 
3.) Possible standard development. 

PCM - Phase Contrast Microscopy 
PlM - Polarized Light Microscopy 
TEM· Transmission E1ctTOn Microscopy 

Ai r: 0.00001 to 0.0001 fibns/millililcr is "bac!.g round." (A TSDR 20(1) 

The singu lar background value available is an air concentration noted for urban air quality. 
Otherwise, the in fonnation on Figure 2 illustrates our understanding of the MassDEP approach to 
sampling and analysis in preparation for additional asbestos regulations regarding impacted soil 
management and d isposal. On the left of the Figure is the U.S. Environmenta l Protection Agency 
(USEPA) risk approach/numeric developed by phase contrast microscopy (PCM) data, and to the 
right is a representation by the authors of their understanding of the latest (draft) MassDEP method 
coming together as a soil management approach. Some key notes: Three analytical methods are used 
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and while all microscopy, are not equal. The MassDEP approach is quite functional , but the USEPA 
numeric is not necessarily comparable. However, all things considered, the approach is the most 
comprehensive available and is applicable to urban fill soil. As data is generated, more will be 
known . At this time, scattered fibers without any identifiable debris would probably serve as 
background. 

There is no established background volume percentage or unit weight value in soil and various 
types of asbestos occur naturally throughout the world. Asbestos is a mineral fiber and comes in 
different sizes and shapes. Measurement techniques have evolved with microscopic viewing of 
building material, more recently applied to soil. Generally, if building material contains asbestos at 
less than I percent by volume, it is not considered asbestos containing. MassDEP is well along in 
establishing protocols for management of urban fill soil with asbestos debris and results to date are 
well developed but not final. There have been some air background numbers that might relate to soils, 
but we are not aware of a studied link. 

There are large, natural deposits of these physically and chemically varied mineral fibers, 
particularly in Cal ifornia but with some in New England, notably asbestos mines in Vennonl. There 
have been background or baseline numbers suggested for air, but, not to our knowledge, for soil. The 
diagram of Figure 2 illustrates the current study approach by MassDEP for urban fill soil containing 
asbestos debris and having the potential to release fibers 10 ambient (outdoor) air. While of a 
preliminary nature, it would appear that if no identified asbestos-containing material (ACM) debris 
can be sieved out of the soi l sample, then there are not likely to be enough fibers present in the soil 
too cause a concern. The fibers present would be considered background in that respect. The 
presence of debris would constitute a source material beyond that expected of urban fill soil at 
background levels, with questions remaining as noted on the figure. A key issue is that USEPA's 
risk-parameter development is based on results from one measurement approach that does not 
necessarily correlate with the current methods to detect asbestos in soil or in particular in air 
generated in the elulriator device. 
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Dioxin is less commonly analyzed for than other urban fil l parameters, probably pan ly due to its 
high analytical cost per sample. Natural background sources of dioxin include brush and forest fi res 
and volcanic eruptions, although the contribution from natural sources is relatively small compared 
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with anthropogenic sources (USEPA, 2006b). The greatest environmental source is from historical 
industrialization that occurTed from the 1920s through the 1970s. Airborne releases from commercial 
and municipal waste incineration, the manufacture and use of herbicides, and the land application of 
wastewater treatment sludge from pulp and paper planlS resulted in major environmental releases 
(USEPA, 2006b). While strict controls have dramatically reduced industrial sources, the chemical's 
slow breakdown has resuhed in its common presence in urban fill material. 

Dioxins are a complex mixture of chlorine-contain ing compounds with differing toxicities and are 
assessed following a toxic equivalency approach by assigning a toxicity factor relative to the most 
toxic fonn - 2.3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD). These numerical factors transform 
concentrations of dioxin compounds into equivalent concentrations of 2,3,7,8-TCDD (USEPA, 
2004a). 

MassDEP has not established a background number for 2,3,7,8-TCDD, but samples collected in 
Canton, Massachusetts. a number of years ago provided an average value 0(60 ngtkg. The value of 60 
nglkg is also the I E-05 residential risk-based direct contact va lue. This number was a usefu l guide but 
never officially adopted. Recent private/independent work for a site outside of Boston involving the 
evaluation of old incinerator ash blended in urban fill soil yielded results ranging from 0.86 to 80 
ngtkg, with an average of 17 nglkg based on a 44 sample data sel. USEPA (Rodan, 1997) established 
value of 20 ng/kg (2,3,7,8-TCDD) equivalent background, which was recently adopted by MassDEP 
as the basis of the residential $-1 soil standard. 

We suggest a value of 20 ng/kg or less as generally background, and any value mote than 100 
nglkg indicates a potential site release specific s ituation. 
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Figure 4. Lead 

Lead has a high frequency of detection in urban fill soils. For example. lead was detected in 98 
percent of the more than 300 samples collected to characterize various urban park sites in Boston. 
Lead is ubiquitous in urban till soils due to its natural occurrence and anthropogenic sources, such as 
the historical use of leaded gasoline. leaded paint on building construction materials (including steel 
beams), and its presence in pipes and in solder. 

Risk-based concentrations for lead are generally calculated based on noncarcinogenic health 
effects using the Integrated Exposure Uptake Biokinetic (IEUBK) Model based on an established 
blood level endpoint. as the USEPA has not established an oral reference dose (RID) to calculated 
risks. MassDEP. however. has established an RID to calculate lead risk as an alternative to using the 
model (MassDEP. 1992). Using this toxicity value. a residential risk-based value of 500 mglkg is 
calculated based on direct contact. However. the actual residential soil standard is 300 mglkg adopted 
from the land application of s ludge regulations. 

In general. concentrations considered to be at a No Significant Risk level are generally set in the 
300 mg/kg to 500 mglkg range. The Massachusetts residential standard for lead in soil is 300 mglkg; 
the USEPA Region IX preliminary remediation goal (PRG) is 400 mglkg (USEPA, 2004b); and the 
residential soil standard for Connecticut is 500 mg/kg. While natural background concentrations are 
generally 100 mg/kg or less and fall below the No Significant Risk level. MassDEP's background 
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concentration for fi ll soils containing coal or wood ash is 600 mg/kg. This va lue fa lls within the 500 
mglkg to 2,000 mglkg PotentiallProbable Risk range. Lead concentrations in the 500 mglkg to 2,000 
mg/kg range are generally acceptable for adult-on ly industrial use type exposure scenarios. The EPA 
Region IX Industrial PRG for lead is 800 mg/kg (USEPA, 2004b). Lead concentrations in urban fill 
typically fall within this range. 

Upper bound lim its of 3,000 mglkg and 5,000 mglkg have been established by MassDEP 
(MassOEP, 2006) and the Federal Department of Housing and Urban Development (HUD, 1995), 
respectively. At these concentrations, lead-contaminated soil must be removed, controlled, or 
contained. 

Background 
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Figure 1 PAHs 

PAHs as represented by benzo(a)pyrene, like metals, are ubiquitous in urban fi ll soi ls. Because 
PAHs are the product of incomplete combustion, they are detected in non-urban soils fro m fallout 
from forest fires and even volcanoes. They are particularly prominent in urban soils due to 
anthropogenic sources, such as gasoline and diesel exhaust, petroleum oils, and asphalt binders. 

Benzo(a)pyrene is classified as a carcinogen (USEPA, 2006) and calculated, risk-based 
concentrations at No Significant Risk levels are often very low compared to concentrations of 
benzo(a)pyrene in fi ll soils. While the MassDEP I in iOO,OOO-excess·l ifetime-cancer-risk, risk-based 
resident ia l direct contact standard for benzo(a)pyrene is 7.8 mglkg, risk-based concentrations using 
USEPA guidance are an order of magn itude lower, due to differe nt factors used in the calculations. 
The primary differences between these state and federal values are due to differences in derma l 
absorption factors and adherence factors and the omission of inhalation risks. 
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For example, residential risk-based PRGs calculated at a I £-05 risk level from EPA Region III and 
Region IX are 0.87 mglkg and 0.62 mglkg, respectively (USEPA, 2006c) (USEPA, 2004b). Even 
PROs calculated based on industtial exposures are relatively low with values of 3.9 mglkg (Region 
111) and 2.1 mglkg (Region IX) (USEPA, 2006c) (USEPA, 2004b). Since benzo(a)pyrene is 
considered mutagenic, these values may decrease further now that USEPA has issued guidance 
(USEPA, 2005a) for the assessment of mutagenic compounds that applies additional toxicity factors 
for the carcinogenic risk assessment of early life stages. 

Given the very low risk-based values (less than detection limits in many cases), defining an 
appropriate background concen(ration for PAHs in fill is essential to achieve a condition of No 
Significant Risk. Therefore. it is essential to be able to distinguish between PAH concentrations 
attributable to background versus concentrations representative of a release. MassDEP evaluated 
several fill data sets, particularly the large 750 sample Central Arteryn'unnel project database and 
determined that the 7 mglkg is an appropriate background concentration for benzo(a)pyrene in urban 
fill affected with coal and wood ash. In addition, 2 mg/kg was set as natural background and the 
residemial standard was also recently adjusted accordingly to 2 mg/kg from 0.7 mglkg based on 
background. Evaluating this data collectively, the No Significant Risk level is 2 mglkg or less. The 
PotemiallProbable Risk range is 2 mglkg to 10 mg/kg, given the fill background value of 7 mglkg. 
The upper bound value, is 300 mg/kg based solely on MassDEP's upper concentration limit 
(MassDEP, 2006). 
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Figure 6. PCBs 

For sites in industrialized areas with a history of PCB use, a detenninat ion of background levels is 
important due to the persistence and pervasiveness of PCBs. Concentrations ranging from 0. 1 (IE·06 
risk level) mglkg to I mglkg ( IE-OS risk level) may be considered background (USEPA, 1990). 
However, because their presence may involve a multiple regulatory framework of both state 
regulators and USEPA under me Toxic Substances Control Act (TSCA), it was decided to provide a 
summary plot illustrating a range of values. This effort appears on Figure 6. The most important 
regulatory " trigger" is the SO mglkg TSCA limit. lis application depends on the date of release, but if 
one is doing remediation, any exceedance of the number means me activity is subject to TSCA and 
cleanup will be ei!her I mg/kg maximum allowed of any point or a risk-based cleanup goal . (USEPA, 
200Sb) (Tisa, 2006) 

The USEPA residen!ial PRG of 1 mglkg is based on very conservative exposure assumptions. For 
example, the ingestion rates for children and adul ts are two times greater than MassDEP ingestion 
rates; !he inhalation pathway assumes thaI someone is on me site 24 hours per day for 30 years; and 
concentrat ions of PCBs in the air of a home will be me same as ambient air. Consequently, site 
specific, risk-based concentrations can be greater than I mglkg. The MassDEP residential soi l 
standard is 2 mglkg (although adopted from land application of sludge regulations) and the calculated 
residential risk-based direct contact value is S.S mgtkg. 
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For industrial settings, the USEPA recognizes values ranging from 10 to 25 mglkg as risk-based 
remedial goals (US EPA, 1990). At Superfund sites, these higher values are considered sufficiently 
protective for workers, since they are slili wilhin the acceptable range of 1 E-04 using residential 
assumptions. 

To put high end concentrations in perspective, the USEPA has guidelines for selecting remedial 
options based on whether PCB concentrations are considered either a principal threat or a low threat. 
It is expected that principal threats should be treated and includes soi ls with PCBs detected at greater 
than 100 mglkg in residential locations and greater than 500 mglkg in industrial locations. 
Consideration of containment should be given 10 low threat soils with concentrations 100 mglkg or 
less. (USEPA. 1990) 

6. CONCLUSIONS 

Constiluents 
Air Soil a.f Addressed in 

(Esp. Indoor) this Document 
Benzene, other gasoline related 

./ -organics 

Chlorinated organics ./ -
Met.b (As/Pb) - (./) 
PAHs (Benzo(a)llvrene) - (./) 

Asbestos ./ ./ 

Dioxin ./ 

PCBs - ./ 

Pesticides - -
Figure 7. Background Information A"aitability 

I. Figure 7 summarizes all the constituents initially considered relative to urban background 
and a host of criteria. Gasoline-related hydrocarbons and chlorinated organics/degradation 
byproducts have background values for indoor air, but not for soil. This paper addressed the 
key metals arsenic and lead, PAHs by focus on benzo(a)pyrene, plus asbestos, dioxin, and 
PCBs. all related 10 soil. Pesticides were not addressed. 

2. The authors reviewed Ihe literature, examined avai lable background criteria, displayed 
example standards, and computed current risk based numbers. 

3. The authors selected two thresholds or concentration cri teria. The first wou ld cross from 
below standards, background, no significant risk, into a cautionary area of potentia lip rob able 
risk. The second would cross onto a certainty of risk, a distinctly unacceptable situation 
requiring comprehensive action, potentially COSily. 

4. Finally, as illustrated at the bottom of Figures 1 through 6, the authors have provided a scale 
or key allowing the user to make an initial screening of site-specific data. Detailed or final 
analysis, however, must be accomplished by a professional risk assessor. 
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W.R. Grace Superfund Site, Acton MA. - Operable Unit No.3 / Sediment Remedy 

RFI# 

Date: 

Subject: 

To: 

Copy To: 

REQUEST FOR INFORMATION (RFI) 
008 Reference Documents, Drawings, Specifications 

10/26111 

Sinking Pond 
Shoreline Restoration 
Erosion Control Spec Section 32 - 72 - 00 -SITE RESTORATION 
Mattin 
Clayton Smith, CM 
demaximis 

Jeffrey Holden, PE 
Arcadis 

Information or Clarification Requested 

Background: Current Design Plans and Specifications call for post dredged Sinking Pond shoreline slopes to bee 
seeded and an erosion control blanket (North American Green SC 150 BN or equivalent) to be placed over seeded 
embankments to pond surface water interface. Selected areas of sloped shore line within Areas III and IV are 
particularly steep >60 degrees in some cases. Given these steep slopes and evidence of past slope erosion and repairs 
(prior to site work 2011) DAC would like to ensure to the extent possible current site restoration work/stabilization 
and prevent erosion and washouts related to weather events 

Request: DAC requests consideration for use of an alternate erosion control material for selected steeped slopes 
within the Area III and IV shoreline. The alternate material is a Bonded Fiber Matrix (BFM) and is applied with the 
same methodology as hydroseeding. This material and its application methodology is better suited to adhering to the 
restored steep surface contour of the pond shoreline and also ensures added worker safety by not requiring installers to 
work on the steep slopes where the chances of slips trips and falls are increased. 

Application of this product mixture will be thru a hydroseeder deployed on a DAC floating platform. Application will 
be in accordance with the manufacturer specifications. A specification sheet for BFM is included with this RFI. 

Design Ambiguity o Operability ox 
Weather o Constructability 

............... _ ............. _ .................. _ ............ _ ............. _ .. _ .. _.. . ................................ -.............. -.. - .............. ~------------------j---------
x 

Cost 0 Other: 
~-------------------I---------------------

Schedule 

Response/Solution (with attachments as necessary) 

SignaturesiDates 

Originated by: Bruce C. Hebbel, P.G., D.A. Collins 10/26/11 

Prepared by: Bruce C. Hebbel, P.G., D.A. Collins 10126111 

Responded by: I 

:;:".,"'S" 
·····i.,:': 



The Best Slope Protection at the Lowest Overall Cost
HYDRO-BLANKET® BFM BONDED FIBER MATRIX CONTROLS EROSION ON STEEP 
SLOPES IN A QUICK, SAFE, EASY HYDRAULIC APPLICATION.

It is less expensive and faster to install than blankets or sod and more effective than blankets, competitive
BFMs and conventional hydraulic mulches. Extensive testing proves that Hydro-Blanket BFM controls
erosion more completely than competitive BFMs on steep slopes subjected to heavy rains. The 
combination of Thermally Refined® wood fibers and multi-dimensional tackifiers provides greater water
holding capacity for more complete germination and faster vegetation establishment. Proprietary
cross-linked, hydro-colloidal tackifiers and activators anchor the fiber mulch matrix to the soil surface. 

HYDRO-BLANKET® BFM

YOUR TRUSTED PARTNER IN SOIL SOLUTIONS™

,™ Profile Products
has become the world’s largest combined supplier of hydraulically applied 
erosion control products, hydraulic mulch and agronomic accessories, turf 
reinforcement mats and erosion control blankets. We are a leader in erosion 
control and revegetation science and many of today’s industry standards were 
innovations introduced by Profile. Our leadership continues through on-site 
consultative services, aggressive research and development, active support of 
trade associations and educational forums designed to advance the industry’s 
effectiveness and professionalism.

Hydro-Blanket® BFM
Bonded Fiber Matrix

THE PROFILE PERFORMANCE PYRAMID
Hydro-Blanket is the industry's most effective BFM.

FUTERRA®

HYDRO-BLANKET®

BFM

FLEXTERRA®

FGM™

COCOFLEX™

ET-FGM

TERRA-M
ATRIX

™

SMM

CONWED® FIBERS

TERRA-M
ULCH®

PROPLUS®

HYDRAULIC MULCHES

& ACCESSORIES

SMM

FGMET-FGM

ECB
BFM



For technical information call 1-866-325-6262. For distributor location and customer service call 1-800-366-1180. 
©2008 PROFILE Products LLC, all rights reserved.

www.profileproducts.com

  TEST METHOD ENGLISH SI

PHYSICAL
1 2 2

1 0.12 in 3 mm
1 99% 99%

ENDURANCE

y2

PERFORMANCE
r3 1 0.10 0.10

% Effectiveness 1 90% 90%
3 0.10 0.10

% Effectiveness 90% 90%
1

1. ASTM test methods developed for Rolled Erosion Control Products 
and have been modified to accommodate hydraulically applied 
erosion control products.

2. Functional longevity depends on moisture, light and 
environmental conditions.

3. Cover Factor is calculated as soil loss ratio of treated surface 
versus an untreated control surface. 

4. % Effectiveness = One minus Cover Factor multiplied by 100%.

5. Large scale testing conducted at Utah Water Research facility 
using rainfall simulator on 2.5H:1V slope, sandy-loam soil, 
at a rate of 5" per hour for a duration of 60 minutes.

Consult comprehensive CSI 
formatted BFM specification for 
additional details.
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SLOPE GRADIENT/CONDITION  ENGLISH SI

> 3H to 1V and 

> 2H to 1V and 

maximum performance. Once cured, the BFM forms an intimate bond with the soil surface to create a continuous, absorbent, flexible and 
biodegradable erosion resistant blanket that allows for rapid germination and accelerated plant growth. 

The BFM shall be Hydro-Blanket® BFM, and conform to the following property values when uniformly applied at a rate of 

Hydro-Blanket® BFM Specification

INSTALLATION
Strictly comply with Manufacturer’s installation instructions and recommendations. Use approved hydro-spraying machines with fan-type 

precipitation is imminent.

COMPOSITION
  All components of the BFM shall be pre-packaged by the Manufacturer to assure both material performance, and compliance with the 
following values. Under no circumstances will field mixing of additives or components be accepted.  

±

PACKAGING



Revolutionary Micro-Pore particles optimize water 
and nutrient retention 

100% recycled Thermally Refined® wood fibers 
not only produce the highest yield and coverage 
per pound, they are also phyto-sanitized, 
eliminating weed seeds and pathogens 

100% biodegradable interlocking man-made 
fibers help increase wet bond strength

100% non-toxic biopolymers and water absorbents 
further enhance performance

600% GREATER GERMINATION,
NEARLY PERFECT EROSION CONTROL,
NOW 100% BIODEGRADABLE.

New patent-pending Flexterra® High Performance-Flexible Growth Medium™ 

(HP-FGM™) takes the near-perfect performance of the original Flexterra FGM 

to an even higher level. Introduced in 2004, Flexterra FGM rapidly set a new 

standard of excellence for controlling erosion and establishing vegetation on 

severe slopes. It outperformed blankets and led the movement toward more 

cost-effective, environmentally responsible hydraulically applied techniques. 

Flexterra HP-FGM represents the next generation in Flexible Growth Media 

and is proven to surpass the original’s outstanding performance. 

NEW FLEXTERRA HP-FGM DELIVERS:

NEW HP TECHNOLOGY: GREENER BY DESIGN



PHYSICAL PROPERTIES* TEST METHOD UNITS MINIMUM VALUE

Mass/Unit Area ASTM D65661 g/m2 (oz/yd2) 407 (12)

Thickness ASTM D65251 mm (in) 5.6 (0.22)

Wet Bond Strength ASTM D68181 N/m (lb/ft) 131 (9)

Ground Cover ASTM D65671 % 99

Water-Holding Capacity ASTM D7367 % 1700

Material Color Observed n/a Green

ENVIRONMENTAL PROPERTIES* TEST METHOD UNITS TYPICAL VALUE

Biodegradability ASTM D5338 % 100

Functional Longevity2 ASTM D5338 n/a Up to 18 months

Ecotoxicity EPA 2021.0 % 96-hr LC50 > 100%
3 NTU < 100

PERFORMANCE PROPERTIES* TEST METHOD UNITS VALUE

Cover Factor4 Large Scale3 n/a < 0.01

Percent Effectiveness5 Large Scale3 % > 99

Cure Time Observed hours 0-2

Vegetation Establishment ASTM D73221 % > 800

PRODUCT COMPOSITION TYPICAL VALUE

Thermally Processed Wood Fibers6 (within a pressurized vessel) 80% ± 3%

Cross-Linked Biopolymers and Water Absorbents 10% ± 1%

Crimped, Man-Made Biodegradable Interlocking Fibers 5% ± 1%

Proprietary Mineral Activator 5% ± 1%

Green Design Engineering™ is a holistic 

approach, combining environmentally 

sound products with agronomic and 

erosion control expertise, to provide 

the most effective, customized and 

control and vegetative establishment.

Put Green Design Engineering into 

action. PS3

and only web-based design and 

selection tool that integrates erosion 

and sediment control engineering 

with agronomic excellence. Log on 

right solution for any site.

* When uniformly applied at a rate of 3900 kg/ha 
(3500 lbs/ac) under laboratory conditions. 

1. ASTM test methods developed for Rolled Erosion 

accommodate Hydraulic Erosion Control Products.

2. Functional Longevity is the estimated time period, 

anticipated to provide erosion control and agronomic 

to—temperature, moisture light conditions, soils, 
biological activity, vegetative establishment and 
other environmental factors.

3. Large scale testing conducted at Utah Water Research 

at 866-325-6262. 

4. Cover Factor is calculated as soil loss ratio of treated 
surface versus an untreated control surface.

5. % Effectiveness = One minus Cover Factor multiplied 
by 100%.

6.  Heated to a temperature greater than 193 degrees C 
(380 degrees F) for 5 minutes at a pressure greater 
than 345 kPa (50 psi) in order to be Thermally 

®/Processed and to achieve phyto-sanitization.

SETTING THE BAR EVEN HIGHER.

TECHNICAL DATA
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