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September 25, 2012

Mr. Derrick Golden Ms. Jennifer McWeeney
Waste Management Division Bureau of Waste Site Cleanup
U.S. Environmental Protection Agency Massachusetts Department of
Region I Environmental Protection

5 Post Office Square One Winter Street, 7" Floor
Mail Code OSRR07-4 Boston, MA 02108

Boston, MA 02109-3912

RE: Final Landfill Area Groundwater Remedial Action Report
W. R. Grace Superfund Site, Acton, Massachusetts

Dear Mr. Golden and Ms. McWeeney:

Enclosed is the Final Landfill Area Groundwater Remedial Action Report (RA Report). The
Interim Landfill Area Groundwater Remedial Action Report dated August 15, 2012 has been updated to
respond to your comments provided in the letter RE: EPA comments on the Draft Landfill Area Remedial
Action Report dated August 27, 2012.

If you have any questions regarding the RA Report, please call me at (978) 952-0120 or Thor
Helgason at 781-642-8775.

Sincerely,

Anne Benjamin Sheehan
Project Manager
ABS/enclosures

cc: Lydia Duff, W. R. Grace
Dave Fuerst, O & M
Jack Guswa, JG Environmental
Thor Helgason, de maximis
Seth Jaffe, Foley Hoag
Bob Medler, Remedium
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September 25,2012

Mr. Derrick Golden Ms. Jennifer McWeeney
Waste Management Division Bureau of Waste Site Cleanup
U.S. Environmental Protection Agency Massachusetts Department of
Region I Environmental Protection

5 Post Office Square One Winter Street, 7" Floor
Mail Code OSRR07-4 Boston, MA 02108

Boston, MA 02109-3912

RE: Response to 8/27/12 EPA Comments on the Draft Landfill Area Remedial Action Report
W. R. Grace Superfund Site, Acton, Massachusetts

Dear Mr. Golden and Ms. McWeeney:

This letter provides responses to your August 27, 2012 comments on the Draft Interim Landfill
Area Groundwater Remedial Action Report prepared by Tetra Tech GEO, dated August 15, 2012.

1. Section 1.1.3. Remedial History, p. 1-5: Chronology of Significant Events. This section needs
to include the installation of SELF-2 and the re-evaluation of the capture zone as documented in
the August 18, 2010 letter (GeoTrans) and EPA's conditional approval of that letter dated October
29, 2010) be included . Also, see related below comment # 5 that requests additional discussion of
the extraction system design and testing efforts. '

Response: The chronology has been updated as indicated above.

2. Section 1.1.3. Remedial History, p. 1.5: Chronology of Significant Events — June 24, 2011
- Addition of sodium hydroxide: The description in this section needs to include additional
detail in order to convey why this event is significant; e.g., it could state that the "addition of
sodium hydroxide is used to improve arsenic and manganese removal."

Response: The chronology has been updated as indicated above.

3. Section 1.2.2. Landfill Area Groundwater Remedial Action, p. 1.8:
Page 2-12, of EPA's guidance entitled: Close OQut Procedures for National Priorities List Sites,
dated May 2011, states that the remedial action objectives (RAOs) need to be included in Remedial
Action Reports. The following RAOs need to be included in the final report:

(@) Prevent potential exposure to concentrations of contaminated groundwater from the
Site having carcinogens in excess of ARARs (i.e., MCLs, non-zero MCLGs), and
prevent exposure to groundwater that may pose a total excess cancer risk in
groundwater in excess of USEPA's cancer risk range of 10-4 to 10-6 and/or which
exceed a target noncancer hazard index of one.

(b) Restore groundwater quality consistent with ARARs and cleanup goals so that the
aquifer is suitable as a public water supply and for irrigation purposes without pre-
TETRA TECH GEQ
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treatment for Site-related contaminants.

Response: The RAOs have been added to Section 1.1.3 of the report.

4. Section 1.2.2. Landfill Area Groundwater Remedial Action, p. 1.8: Since achievement of the
"ROD-Required Capture Zone" is the standard by which the extraction system is judged, the statement
that the wells were designed "to capture groundwater generally in the area described as the "ROD
Capture Zone on Figures 1-3, 1-5, and 1-6" seems to understate the goal. This section needs to be
reworded to better reflect the design requirement for the extraction system.

Response: Section 1.2.2 has been amended to include additional information regarding the
capture zone goals.

5. Section 2 Groundwater Extraction System, p. 2.1: This section omits too much of the sequence of
events that comprises the design and testing of the landfill area extraction system. While technical details
are not needed in this remedial action report, the text should include the major steps taken and general
information about the wells; e.g., additional monitoring wells were installed, SELF-1 (southeast
overburden) and SWLF-1 (southwest bedrock) where installed, pumping testing and modeling was done,
additional monitoring wells and SCLF-2 were subsequently installed, capture zone was re-evaluated,
SWLF-1 was replaced with SWLF-2., etc.

Response: Section 2 has been updated to include a description of the sequence of events related
to the Landfill Area extraction system.

6. Section 4.2 Treatment System Monitoring, p. 4-3, toxicity test discussion: A sentence should be
added to the end of this paragraph to refer the reader to Section 6.1 Conclusions, where it is stated that
additional toxicity testing is planned on a quarterly basis to further evaluate the effects of the treatment
systemn discharge on Sinking Pond.

Response: The section has been updated as requested.

7. Section 5, p. 5-1, first sentence: The correct terminology is Operational and Functional not
Operation and Functional.

Response: The typo has been corrected.

8. Section 5.1, p. 5-1, first paragraph after bulleted list: The correct construction dates should
read "September 2010 and April 2011."

Response: The typo has been corrected.

9. Section 6, General: EPA's guidance entitled: Close Qut Procedures for National Priorities List Sites,
dated May 2011, table 2-5 recommends that the Operation and Maintenance section include activities
that need to be completed to implement institutional controls. A brief summary of the efforts need to be
included, i.e., irrigation well moratorium, submittal of draft institutional control plan to the town of
Acton.

Response: A section has been added to describe the institutional controls.
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10. Section 6.2.1 Water Level and G roundwater Quality Monitoring, p. 6.1: This section should also
include a statement that there is a requirement that the landfill area extraction system capture zone be
re-evaluated annually to confirm that the system is achieving its ROD-required goal.

Response: This section has been updated as requested.

11. Section 6.3 System Shut-Down: The correct statement of work reference should read Section
VII, not Section V.

Response: The typo has been corrected.

12. General: Page 2-6 of EPA's guidance entitled: Close Out Procedures for National Priorities List
Sites, dated May 2011, no longer has a requirement for an Interim Remedial Action Report.
Therefore when these comments are incorporated and the report is finalized, it should be entitled:
Final Landfill Area Remedial Action Report.

Response: The title has been changed as requested.

If you have any questions regarding these responses, please call me at (978) 952-0120 or Thor
Helgason at 781-642-8775.

Sincerely,

s B Ky e troes

Anne Benjamin Sheehan
Project Manager
ABS/enclosures

cc: Lydia Duff, W. R. Grace
Dave Fuerst, O & M
Jack Guswa, JG Environmental
Thor Helgason, de maximis
Seth Jaffe, Foley Hoag
Bob Medler, Remedium
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
NEW ENGLAND - REGION 1
"ONE CONGRESS STREET SUITE 1100
BOSTON MASSACHUSETTS 02114-2023

MEMORANDUM
Date: September 25, 2012
Subject: Final Landfill Area Remedial Action

Plant) Superfund site, Operable Unit

From: Derrick Golden, Remedial Project Managé
Massachusetts Superfund Section S

Thru: Bob Cianciarulo, Chief
Massachusetts Superfund Section

To: Larry Brill, Chief
Remediation & Restoration Branch |

Please find enclosed the Final Landfill Area RA report, for the W.R. Grace (Acton Plant)
Superfund site.

The RA report documents that the Landfill Area groundwater extraction, treatment and
discharge system was constructed in accordance with the 2005 Record of Decision, the
2006 Remedial Design/Remedial Action Statement of Work and various engineering
design submittals.

After conducting the final inspection on May 25, 2012, EPA and MassDEP determined
that the Landfill Area remedial action is operational and functional.

The RA report contains: a Site History; a description of the Remedial Design; a
description of remedy implementation; and the effluent monitoring data which supports
that the monthly discharge limits are being achieved.

The RA report also includes the construction quality assurance and quality control
measures that were implemented during construction of the system.

| recommend that you sign this memorandum to indicate EPA’s acceptance of this as
documentation of Remedial Action completion. /

/e

Larry Byiil, Chief /
Remediation and Resforation | Branch
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1 INTRODUCTION

This Final Landfill Area Groundwater Remedial Action Report (the “RA Report”) for the
W. R. Grace & Co. — Conn. (Grace) Acton Superfund Site (the “Site”) is submitted in
accordance with the Operable Unit Three (OU-3) Remedial Design/Remedial Action (RD/RA)
Statement of Work (SOW), as approved by the United States Environmental Protection Agency
(USEPA) and the Massachusetts Department of Environmental Protection (MassDEP) on August
30, 2006. The RA Report documents the installation and start-up of the remedial action for the
Landfill Area. The installation and start-up was performed consistent with the provisions of the
Landfill Area Groundwater Final Design (GeoTransand O & M, 2010).

Section 1 of this RA Report describes the Site background and the Landfill Area
background. Section 2 of this RA Report describes the groundwater extraction system. Section 3
summarizes the installation of the groundwater treatment system and Section 4 details the start-
up of the Landfill Area Remedia Action. Section 5 describes the construction quality control,
and the final inspection and certifications. Section 6 presents the conclusions for the RA Report
and summarizes the long-term operation and monitoring of the system as well as the conditions
for eventual system shut-down, and Section 7 provides references cited in this RA Report.

1.1 S TE BACKGROUND

1.1.1 PROPERTY DESCRIPTION

The Grace property, comprising approximately 260 acres, is located in Acton and
Concord, Massachusetts. Figure 1-1 is a map showing the Grace property and the surrounding
area. Figure 1-2 is a map showing Site features and sampling locations. The Grace property is
bordered by residential property on the northwest, east, and west, and industrial properties to the
south and northeast. Sinking Pond, a kettle pond, is located in the southwestern portion of the
property, and Turtle and Muskrat Ponds, which occupy former gravel pits, are located south of
the property. Fort Pond Brook bounds the property to the northwest and the Assabet River
bounds the property to the southeast. The Assabet Wellfield, which supplies water for a portion
of the Town of Acton, is located southwest of the property. The School Street Wellfield, which
also supplies water for a portion of the Town of Acton, islocated northeast of the property.

FORW.R. GRACE & CO. —CONN. 1-1 Tetra Tech GEO
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1.1.2 PROPERTY HISTORY
Former owners of the Grace property include American Cyanamid Company, which

manufactured explosives, and the Dewey & Almy Chemical Company (Dewey & Almy). Dewey
& Almy acquired the property in 1946 and manufactured synthetic rubber container sealant
products. An organic chemical plant that produced latex products, plasticizers, and resins began
operating in 1949. A paper battery separator production facility was constructed in 1951 (HSI
GeoTrans, 1998).

Grace acquired Dewey & Almy in 1954, and manufacturing operations were continued at
the property. Grace produced materials used to make concrete additives, organic chemicals,
container sealing compounds, latex products, and paper and plastic battery separators. Process
wastewater was disposed of in severa on-Site lagoons and solid industrial wastes were disposed
of in an on-Site landfill. In addition, the by-products of some chemica processes were disposed
of in the Blowdown Pit in the central portion of the property. Discharge to these areas ceased in
1980. Production of organic chemicals ceased in 1982.

In 1978, groundwater contamination, consisting mainly of 1,1-dichloroethene (VDC) and
lesser amounts of vinyl chloride, ethylbenzene, and benzene, was detected in two Acton
municipal supply wells, Assabet 1 and Assabet 2, located southwest of the property.

1.1.3 REMEDIAL HISTORY

After the groundwater contamination was discovered in 1978, Grace undertook a number

of remedial activities. The remedia activities done at the Site are described below.

Aquifer Restoration System

The discovery of groundwater contamination in the Assabet wells in 1978 led to the
design of the Aquifer Restoration System (ARS) and its initia installation beginning in 1984.
The ARS was designed to mitigate the migration of contaminated groundwater to the Assabet
wells, the Assabet River, and Fort Pond Brook.

The ARS created a large hydraulic capture zone beneath the Site. Contaminated
groundwater within the capture zone was collected and treated by the ARS. The main ARS
became operational in March 1985 and was supplemented in 1987 and 1992. Through most of its
period of operation, the ARS consisted of eleven extraction wells pumping a total of
approximately 570 gallons per minute (gpm) of groundwater. Groundwater was treated by air

FORW.R. GRACE & CO. —CONN. 1-2 Tetra Tech GEO
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stripping and discharged to Sinking Pond. In late 2002, three extraction wells, NMGP, RP-1, and
WRG-1, were removed from service, thereby reducing the volume of groundwater pumped by
the ARS to approximately 400 gpm. Between May 2007 and December 2010, six additional
recovery wells, ELF, NLGP, NLBR, SLGP, SLBR and RLF, were removed from service, and
three new extraction wells, SELF-1, SELF-2 and SWLF-1, were installed and activated
downgradient of the Industrial Landfill. As of December 2012, five extraction wells were active
downgradient of the Industrial Landfill, MLF, SELF-1, SELF-2, SWLF-2 (replaced SWLF-1 in
April 2011) and WLF, pumping approximately 40 to 50 gpm.

The ARS groundwater treatment system (GWTS) was shut down on April 22, 2011 with
the start-up of the Landfill Area GWTS described in this report. The ARS GWTS was
decommissioned during the summer of 2011. Five Landfill Area groundwater extraction wells
(MLF, SELF-1, SELF-2, SWLF-2 and WLF) continue to pump, and are now part of the Landfill
Arearemedial action as described in Section 2 of this report.

Operable Unit One Record of Decision and Remedy
A Record of Decision (ROD) for the Site was issued on September 29, 1989. In order to
implement the Site cleanup under the ROD, the USEPA organized the work into three operable
units (OUs) asfollows:
OU-1: Disposa areas and surficial contamination areas at the Site;

OU-2: Residua contamination in source areas at the Site following implementation
of OU-1; and

OU-3: Contaminated groundwater in the area of the Acton facility that is not
contained or adequately addressed by the ARS.

The OU-1 remedy contained in the ROD (USEPA, 1989) was implemented between
1994 and 1997. The remedy included excavation of contaminated material with a) off-Site
incineration of the more contaminated sludge and soil; and b) on-Site solidification of less-
contaminated soil and sludge, followed by removal of volatile organic compounds (VOCs) by
heat, and by on-Site disposal in the Industrial Landfill. The OU-1 remedy also included capping
the Industrial Landfill and grading the excavated waste areas (HSI GeoTrans, 1998). Post-
excavation sampling of remediated soil demonstrated that the concentrations of contaminants in
the remaining soils were below the established Soil Cleanup Goals. Therefore, both the OU-1
and OU-2 remedy goals were achieved without having to implement a separate OU-2 remedy.

FORW.R. GRACE & CO. —CONN. 1-3 Tetra Tech GEO
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Operable Unit Three Record of Decision

The OU-3 ROD (USEPA, 2005), issued September 30, 2005, addressed groundwater,

sediment and surface water contamination at the Site to the extent they exist. The maor

components of the remedy include:

Cleanup of contaminated sediments and soils posing an unacceptable risk to human
health and/or the environment in Sinking Pond and the North Lagoon Wetlands;

Extraction and treatment of groundwater contamination in the Southeast and Southwest
Industrial Landfill Areas on the Grace property and at targeted areas within the Northeast

Areg;
A redesigned and/or modified Aquifer Restoration System that will treat extracted
groundwater for both metals and organic contaminants;

Monitored natural attenuation of areas of groundwater not captured by the extraction
system;

Institutional controls such as deed restrictions and/or local ordinances to prevent
unacceptabl e exposures to contaminated groundwater until cleanup levels are met and to
protect against unacceptable future exposures to any wastes left in place on-Site; and

Long-term groundwater, surface water, and sediment monitoring and periodic five-year
reviews of the remedy.

The Remedial Action Objectives (RAOs) stated in the ROD for the selected remedy are:

Prevent potential exposure to concentrations of contaminated groundwater from the Site
having carcinogens in excess of ARARs (i.e.,, MCLs, non-zero MCLGs), and prevent
exposure to groundwater that may pose atotal excess cancer risk in groundwater in excess
of USEPA's cancer risk range of 10 to 10° and/or which exceed a target noncancer
hazard index of one.

Restore groundwater quality consistent with ARARS and cleanup goals so that the aquifer
is suitable as a public water supply and for irrigation purposes without pretreatment for
Site-related contaminants.

This Interim RA Report summarizes the remedy construction for the Landfill Area of the

Site for OU-3. A summary of the events leading up to the implementation of the Landfill Area
remedia action is detailed below. Details regarding the remedia actions for the Northeast Area
and Sinking Pond/North Lagoon Wetland sediment can be found in the Interim Northeast Area
Groundwater Remedial Action Report (Revision 01) (GeoTrans and O&M, 2011) and the Fina
Sediment Construction Summary and Final Sediment Remedial Action Report (Arcadis, 2012),
respectively.

FORW.R. GRACE & CO. —CONN. 1-4 Tetra Tech GEO
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Chronology of Significant Events

1978

VOC contamination detected in Assabet public water supply wells.

1978-1984

Investigations into sources of contamination and design of Aquifer
Restoration System (ARS)

September 8, 1983

Site added to National Priorities List

March 1985 Operation of ARS begins
September 29, 1989 OU-1 ROD issued
1989-1994 OU-1 remedy designed
1994-1997 OU-1 remedy implemented
1998-2005 OU-3 Remedial Investigations and Feasibility Studies conducted
OU-3 Public Review Draft Remedia Investigation/Feasibility
July 1, 2005 Study/Baseline Ecological Risk Assessment/Public Health Risk

Assessment submitted

September 30, 2005

OU-3 ROD issued

August 30, 2006

OU-3 RD/RA Statement of Work completed

December 14, 2006

Final limitsfor effluent discharge to Sinking Pond from Treatment
System

January 2007 — November 2009

Landfill Area Groundwater Pre-Design phase

July 2008

Install extraction wells SELF-1 and SWLF-1

September 8, 2009

Landfill Area Groundwater Concept Design submitted

January 22, 2010

EPA approval of Landfill Area Groundwater Concept Design

June 2010

Install extraction well SELF-2 and

Re-evaluate Landfill Area groundwater capture zone (GeoTrans,
2010b)

October 29, 2010

EPA conditional approval of Landfill Area capture zone (EPA,
2010)

December 10, 2010

Landfill Area Groundwater Final Design submitted

September 2010 — April 2011

Congtruction of Landfill Area groundwater treatment system

February 14, 2011

EPA approval of Landfill Area Groundwater Final Design

April 2011 Replace extraction well SWLF-1 with SWLF-2
April 22, 2011 Shut-down ARS groundwater treatment system
May 2, 2011 Start-up Landfill Area groundwater treatment system

May 2011 —May 2012

Shake-down of Landfill Area groundwater treatment system

June 24, 2011

Addition of sodium hydroxide to improve remova of arsenic and
manganese
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Chronology of Significant Events (continued)

May 3, 10, 17, 24, 26 & 31 2011

Weekly treatment system sampling

June 30, July 15, 18 & 20, August
2 & 4, & September 26, 2011

Weekly - monthly treatment system sampling

September 1— December 13, 2011

Treatment system operated intermittently during most of thistime
period to clean and evaluate Purifics photocatal ytic oxidation unit

September 21, 2011

Repl ace potassium permanganate with sodium hypochloritein the
metals microfiltration system

December 15, 21 & 29, 2011

Weekly treatment system sampling

January 5, February 23 & 29,
March 19, April 11, May 14, 2012

Monthly treatment system sampling

February 8, 2012

Solution of Oxone® added to treatment train after metals removal
and prior to Purifics photocatal ytic oxidation unit to improve
treatment of 1,4-dioxane

March 20 — 27, 2012

Initial whole effluent toxicity test

May 14, 2012

Liquid-phase carbon added to remove excess chlorine resulting
from the treatment process

May 15— 22, 2012

Quarterly whole effluent toxicity test

Landfill Area groundwater pre-final and final certification

May 24, 2012 . :
inspection
EPA determines that construction is complete and remedial action
May 25, 2012 is“Operationa and Functional”
Projected date when clean-up goals expected to be met. (Based on
2025 groundwater flow and chemical transport modeling reported in

Section 6 of Public Review Draft Feasibility Study (GeoTrans,
2005b).)

1.2 LANDFILL AREA

The following sections describe the nature and extent of groundwater contamination

found in the Landfill Area, the Landfill Area remedy specified in the ROD, and discharge

requirements for groundwater and air.

1.2.1 NATURE AND EXTENT OF LANDFILL AREA GROUNDWATER CONTAMINATION

The main contaminants found in groundwater downgradient of the Industrial Landfill are

VDC, vinyl chloride, benzene, arsenic and manganese. VDC contamination is the most
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widespread and is found in two areas, southeast and southwest of the landfill. Figure 1-3 shows
the maximum VDC concentration, regardless of depth, detected in groundwater samples
collected between September 26, 2011 and October 12, 2011. Southeast of the Industria
Landfill, the VDC contamination is found at concentrations greater than its IGCL only in the
unconsolidated deposits. The maximum VDC concentration detected southeast of the Industrial
Landfill in 2011 was 32 pg/L in a sample from monitoring well AR-11B2, which is completed
in the deep sands and gravels. On the southwestern side of the Industrial Landfill, the VDC
contamination is deeper, with the highest concentrations found in the deep unconsolidated
deposits and shallow bedrock in the vicinity of the LF-10, LF-02 and LF-19 monitoring well
clusters. The maximum VDC concentration detected at the Site in 2011 was 520 pg/L in a
sample from monitoring well LF-02A, which is completed in the shallow bedrock. Figure 1-4 is
a cross-section showing the vertica distribution of VDC through the southwestern portion of the
Industrial Landfill in 2011. The location of section A-A’ is shown on Figure 1-3.

The distribution of vinyl chloride is similar to the distribution of VDC, though it is less
widespread Site-wide. Overdl, the vinyl chloride concentrations are lower than VDC
concentrations. Figure 1-5 shows the maximum vinyl chloride concentration, regardless of
depth, detected in groundwater samples collected between September 26, 2011 and October 12,
2011. The maximum vinyl chloride concentration detected southeast of the Industrial Landfill in
2011 was 90 pg/L in a sample from monitoring well LF-17D, which is completed in the till. As
with VDC, on the southwestern side of the Industrial Landfill, the vinyl chloride contamination
is deeper, with the highest concentrations found in the deep unconsolidated deposits and shallow
bedrock in the vicinity of the LF-10, LF-02 and LF-19 monitoring well clusters. The maximum
vinyl chloride concentration detected at the Site in 2011 was 180 pg/L in a sample from
monitoring well LF-02A, which is completed in the shallow bedrock.

The highest benzene concentrations are found southeast of the Industrial Landfill, where
the benzene contamination is generaly shallow, with the highest concentrations detected in the
sands and gravels. Figure 1-6 shows the maximum benzene concentration, regardless of depth,
detected in groundwater samples collected between September 26, 2011 and October 12, 2011.
Figure 1-7 is a cross-section showing the vertical distribution of benzene through the
southeastern portion of the Industrial Landfill in 2011. The location of section B-B’ is shown on
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Figure 1-6. The maximum benzene concentration detected at the Site in 2011 was 420 pug/L in a
sample from monitoring well LF-06C, which is completed in the deep sands and gravels.

In addition to the VOC contamination, groundwater quality data indicate that
geochemical changes in groundwater near and downgradient of the Industrial Landfill likely
caused dissolution of naturally occurring arsenic and manganese, resulting in elevated
concentrations of these compounds in groundwater in portions of the Landfill Area. Additional
information regarding the nature and extent of groundwater contamination in the Landfill Area
can be found in Sections 4.1.6 and 4.1.10 of the Public Review Draft Remedial Investigation
Report (GeoTrans, 2005a) and Sections 1.3.1.6 and 1.3.1.7 of the Public Review Draft
Feasibility Study Report (GeoTrans, 2005b).

1.2.2 LANDFILL AREA GROUNDWATER REMEDIAL ACTION

The Remedia Action for the Landfill Area selected in the Record of Decision (ROD)
(USEPA, 2005) consists of groundwater extraction and treatment, combined with Monitored
Natural Attenuation (MNA) to remediate groundwater contamination not captured by the
extraction system. Groundwater extraction wells were designed to capture groundwater generally
in the area described as the “ROD Capture Zone” on Figures 1-3, 1-5 and 1-6. The “ROD
Capture Zone” represents a goa of the groundwater extraction component of the selected
remedy. The ROD capture zone can be separated into two “lobes’, the “western lobe” and the
“eastern lobe”. The “western lobe” of the capture zone was intended to capture groundwater with
elevated VDC concentrations (Figure 1-3) in the area of wells LF-02, LF-10 and LF-19. The
“eastern lobe” of the ROD capture zone was designed to maintain hydraulic control of the area of
wells LF-06, B-08, LF-15, MLF and ELF. This group of wells is approximately coincident with
the region of elevated benzene (see Figure 1-6) and arsenic concentrations in groundwater. The
capture zone was not designed to capture all contaminated groundwater but only groundwater

with the highest concentrations. The groundwater extraction system is described in Section 2.

The groundwater treatment system for the Landfill Area treats extracted groundwater for
both metals and organics. The treatment processes for the extracted groundwater includes metals
precipitation and photocatal ytic oxidation with carbon polish prior to surface water discharge to
Sinking Pond. The groundwater treatment system is described in Section 3.
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1.2.3 DISCHARGE REQUIREMENTS

Discharge requirements for groundwater and for air are discussed in the following

sections.

Groundwater

Treated groundwater from the Landfill Area groundwater extraction and treatment system
is discharged to Sinking Pond. Effluent discharge limits proposed in a December 14, 2006 letter
from Remedium Group to the USEPA and MassDEP (Remedium Group, 2006), were approved
by USEPA in aletter dated December 20, 2006 (USEPA, 2006b). The approved discharge limits
for treated effluent discharge to Sinking Pond are summarized in Table 1-1. The discharge limit
established for arsenic (4 ug/L) is an interim limit. Within 2 years of the startup of the treatment
system, a report will be submitted which summarizes the treatment system optimization efforts
and results and the arsenic concentration that the system is capable of achieving on a consistent
basis. The concentration documented in this report will be used to establish afinal arsenic limit,
which may be set at alevel above or below the interim limit. As described in Section 4.2, treated
groundwater from the Landfill Area groundwater treatment system currently meets the discharge

standards for all parameters except the C-NOEC for daphnid.

Air
The photocata ytic oxidation system destroys VOCs and produces no VOC emissions.
Therefore, the Landfill Areatreatment system presents no significant risk to health, safety, public

welfare, and the environment.
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2 GROUNDWATER EXTRACTION SYSTEM

The Landfill Area groundwater remedy was designed to extract contaminated
groundwater located immediately southeast and southwest of the Industrial Landfill. More
specifically, it was intended to capture groundwater with elevated VDC concentrations |located
southwest of the Landfill in the area of wells LF-02, LF-10 and LF-19, and to maintain hydraulic
control of the region of elevated benzene and arsenic concentrations in groundwater located
southeast of the Landfill in the area of wells LF-06, B-08, LF-15, MLF and ELF. The capture
zone was not designed to capture al contaminated groundwater but only groundwater with the
highest concentrations. The groundwater extraction system component of the remedia action
consists of five (5) extraction wells (MLF, SELF-1, SELF-2, SWLF-2 and WLF). Well

completion logs for the five extraction wells are included in Attachment A.

Each extraction well is outfitted with an electric submersible pump that is compatible
with the identified contaminants. The pumps were sized to provide the optimum groundwater
extraction rate from the wells based on well development water yield. The target pumping rates
are approximately:

SELF-1-0.9to 1.2 gpm SELF-2-1to1.4gpm
SWLF-2 -4 gpm MLF — 38 gpm
WLF -8 gpm

New discharge piping and associated electrical wiring were installed from each of the
five (5) Landfill Area extraction wells to a pre-fabricated equalization tank system. Each
extraction well pump discharges individualy into a single 550-gallon, polyethylene, enclosed
dome top equalization tank in an 8 foot by 20 foot steel shipping container located southwest of
the Industria Landfill (Figure 2-1). The purpose of the equalization tank system is to alow
control of the groundwater flow rate to the treatment system. Each extraction well discharge line
is outfitted with a pressure gauge, flow control/isolation valve, flow meter/totalizer and sample
port. These gauges/controls are installed on each discharge line between where the line enters the
steel shipping container and where the line discharges to the equalization tank. The motor starter
and on/off controls for each extraction pump are installed on the wall near the system control
panel. The equalization tank is outfitted with level controls to operate a transfer pump. In
addition, a high/high level alarm is installed to stop the extraction well pumps in the event of a
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unit operation failure. The system has one centralized control panel. The control panel has an
alarm/shutdown indicator light for the high/high level alarm in the equalization tank and an
emergency shut off switch. Representative photographs of the equalization tank system are
presented in Attachment C, photographs 1 through 3.

The following provides a chronology of the significant steps involved in the installation

and evaluation of the Landfill Area extraction system:

e July 2008 — Install and conduct step-drawdown tests on extraction wells SELF-1
and SWLF-1 (GeoTrans, 2009);

e August-September 2008 — Conduct pumping test to evaluate the combined
capture zone of extraction wells MLF, WLF, SELF-1 and SWLF-1 (GeoTrans,
2009a);

e September 2009 — Evaluate the capture zone of the four Landfill Area extraction
wells MLF, WLF, SELF-1 and SWLF-1 (GeoTrans, 2009b);

o January 22, 2010 — EPA indicates that extraction well SELF-1 is not creating the
ROD-required capture zone in the shalow unconsolidated deposits located
southeast of the Industrial Landfill and requests the installation of an additional
extraction well (USEPA, 2010);

e March 2010 — Install monitoring wells LF-22S and LF-22D to better define the
downgradient extent of benzene contaminated groundwater to aid in selecting the
location for an additional extraction well (GeoTrans, 2010a);

e May 2010 — Install and conduct step-drawdown test on extraction well SELF-2 to
expand the southeastern extent of the Landfill Area groundwater capture zone in
the area southeast of the Landfill (GeoTrans, 2010b);

e June 2010 — Conduct pumping test and evaluate the combined capture zone of the
five Landfill Area extraction wells MLF, WLF, SELF-1 SELF-2 and SWLF-1
(GeoTrans, 2010b);

e October 2010 — The USEPA agreed with the hydraulic evaluation that the existing
extraction system, consisting of extraction wells MLF, WLF, SELF-1 SELF-2
and SWLF-1, has attained the ROD-required capture zone (USEPA, 2010); and

e April 2011 — Extraction well SWLF-1 was replaced with extraction well SWLF-2
due to the inability to restore the declining yield of SWLF-1.

As indicated above, analyses of data collected during a pumping test in June 2010, in
which the five extraction wells were pumping at a combined rate of approximately 51 gpm,
indicated that extraction from MLF, WLF, SELF-1, SELF-2 and SWLF-1 created a capture zone
that satisfies the ROD capture zone requirements (GeoTrans, 2010b). The USEPA agreed with
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the hydraulic evaluation that the existing extraction system has attained the ROD-required
capture zone in a letter dated October 29, 2010 (USEPA, 2010). The hydraulic monitoring data
continue to indicate that the groundwater extraction system is capturing groundwater with the
highest VDC and benzene concentrations, both horizontally and vertically, and fulfills the
requirements of the ROD (GeoTrans, 2011 and Tetra Tech GEO, 2012). As indicated in Section
6.2.1, water level data will continue to be collected and evaluated annually, to confirm that the
ROD-required Landfill Area groundwater capture zone is being achieved.
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3 GROUNDWATER TREATMENT SYSTEM

The Landfill Area Groundwater treatment system is a modular-based treatment system
containing a metals removal process, followed by a photocatal ytic oxidation system and aliquid-
phase carbon polish. The groundwater treatment system has been designed to operate at a flow
rate up to 100 gpm. The groundwater treatment System was designed to treat VOCs, 1,4-dioxane,

arsenic, iron, manganese and phosphorus concentrations to below discharge standards.
3.1 GROUNDWATER TREATMENT SYSTEM

The groundwater treatment system is modular and consists of two (2) main treatment
unit operations; metals removal and VOC removal. The treatment system components, which are
described further below, include:

Treatment System Building;

Metals Microfiltration System;

Photocatal ytic Oxidation System;
Liquid-Phase Carbon Unit;

Discharge Equalization Tank and Piping; and
Ancillary Systems.

3.1.1 TREATMENT SYSTEM BUILDING

Extracted groundwater is piped from the equalization tank system to the treatment system
building for treatment prior to discharge to Sinking Pond. The piping from the existing
equalization tank system to the new treatment building and from the new treatment building to
Sinking Pond was ingtalled in a trench approximately five (5) feet below grade. The piping
consists of SDR-21 water gasketed 2.5-inch diameter PV C pipe and fittings (200 psi rating). The
new building is a 50-foot by 100-foot metal building with a roof height of 25 feet. The floor is
constructed of reinforced coated concrete and incorporates a containment berm around the entire
perimeter and select pieces of equipment. The building was installed in accordance with the
Landfill Area Construction Quality Assurance Project Plan (CQAPP) (O&M, 2010). All work
was documented in the Construction Inspection Reports (Attachment B). A photographic record
was maintained and representative photographs of the piping are presented in Attachment C,

photographs 4 and 5, while representative photographs of the building installation are presented
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in Attachment C, photographs 6 through 8. Figure 2-1 shows the location of the new treatment
building as well as the piping from the existing equalization tank system to the new building and
from the new building to Sinking Pond. Figure 3-1 shows the process flow diagram and Figure

3-2 shows the equipment and building layout.
3.1.2 METALSMICROFILTRATION SYSTEM

The Siemens metals microfiltration system is designed to remove arsenic, iron,
manganese and phosphorus from Site groundwater to below discharge limits. The Siemens

metals microfiltration system consists of the following main components:

Inlet Equalization Tank and Transfer Pump;

Dua Chemical Reaction System;

Membrane Microfiltration System with Semi-Automatic Cleaning System;
Effluent Neutradization System,

Sludge Storage/Thickening Tank;

Filter Press System,

Filtrate Collection/Transfer Tank/Transfer Pump;

Liquid Chemica Addition System; and

Powdered Chemical Addition System.

The Siemens metals microfiltration system was installed in accordance with the CQAPP (O& M,
2010). All work was documented in the Construction Inspection Reports (Attachment B). A
photographic record was maintained and representative photographs are presented in Attachment
C, photographs 9 through 11, 16 through 18. The Siemens microfiltration system is described
further below.

Inlet Equalization Tank and Transfer Pump

The inlet equalization tank is a 12,000-gallon molded high-density polyethylene tank
with an enclosed dome top. The duplex transfer pump system is a skid-mounted, piped and
wired module designed to transfer wastewater from the inlet equalization tank to the first stage of
the dual chemical reaction system. Included are two horizontal centrifugal pumps, flow and
pressure indicators, isolation valves and piping manifold. A manually adjustable diaphragm
throttling valve, in coordination with the flow indicator, is used to ensure proper flow delivery.
The system design provides for one pump online and a second pump as a standby alternate

pump. Level controls are wired into the overal control system that manages the on/off functions
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of the online pump. Manual on/off functions are aso provided. A check valve on the discharge
of the pump prevents siphoning. Components include:

12,000-gallon capacity, HDPE, dome top tank;

Man way;

Pump suction connection;

Duplex, horizontal centrifugal pumps;

100 gpm capacity at 50 feet total discharge head;

460-VAC, 3-phase, TEFC motors;

Pump discharge flow meter;

Pump discharge pressure gauge;

Ultrasonic level control for pump on/off control; and

Pump skid with Schedule-80 PV C piping and shutoff valves.

Dual Chemical Reaction System

This is a two stage chemical mixing and reaction system consisting of two chemical
mixing modules that are piped, wired and designed as a single operating module. Each module
includes HDPE reaction tanks (with hinged covers) mounted under a steel access catwak. The
steel access structure is coated for maximum corrosion protection. The catwalk grating is
constructed of fiberglass reinforced plastic (FRP).

The first reaction tank is equipped with an electric mixer, duplex pH sensors, and duplex
ORP sensors.  Sodium hypochlorite (oxidant) is added volumetricaly to optimize the iron and
arsenic removal. Sodium hydroxide is added volumetrically to adjust the pH to maintain
optimum removal of manganese. This is typically between a pH of 8 to 8.2. A 10-minute
reaction time is maintained.

The wastewater flows via gravity to the second reaction tank. Thisis the solids formation
stage. This compartment is equipped with an electric mixer and duplex pH sensors similar to the
first reaction stage of the system. A 10-minute reaction time is maintained. By this stage of the
process, the contaminants of interest have been converted to filterable solids.

Both reaction tank modules are piped, wired and equipped with instrumentation and
chemical injection metering pumps. The mixers, chemical pumps and instrumentation are wired
into the overall system Programmable Logic Controller (PLC). The chemical reaction system is
contained in a secondary containment structure capable of holding 110% of the capacity of the

system. Components include:
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o Two 1,000-gallon capacity, heavy-duty, HDPE reaction tanks (with hinged
covers);

Two heavy-duty mixers;

Two pH monitor/transmitters with four pH probes,

One ORP monitor/transmitter with two ORP probes in the first reaction tank;

Five chemica metering pumps; and

Catwalk with stairs for easy access to the equipment.

Membrane Microfiltration System with Semi-Automatic Cleaning System

The system operates with wastewater flowing by gravity from the second stage of the
dual chemica reaction system into the microfilter concentration tank where solids separation
begins. Wastewater from the concentration tank is pumped through the microfiltration
membrane modules. The membrane is a polyvinylidene difluoride (PVDF) materid that is cast
on theinside of a 1-inch polyethylene support tube. Several membranes are bundled into alarger
housing to form a membrane module. This technology utilizes cross-flow filtration where the
waste slurry is pumped at a high velocity through the center of the membrane tubes and returned
back to the concentration tank. The filtered water or permeate passes through the membrane and
into the effluent neutralization system. Each pass through the membrane concentrates the slurry
alittle more. To prevent rapid plugging or fouling, the membranes are back-pulsed with air and
treated water.

The concentration tank is equipped with an ultrasonic level control that alows the
microfilter feed pump to cycle on and off. The purpose of this tank is to ensure that a consistent
concentration of solids is pumped to and from the microfiltration membranes. Solids dewatering
is automatic. The solids are removed from the concentration tank to a sludge storage/thickener
tank by an air diaphragm pump. The duration and frequency control of the air diaphragm pump
is automatic.

A flow indicator and totalizing meter is provided on thefiltrate line. Once the flow drops
below a certain rate, a portion of the system must be taken off-line for cleaning. The semi-
automatic cleaning system automates the valves associated with the cleaning process and helps
to limit operator intervention during the cleaning cycle. The membranes are flushed with system
make-up water prior to being placed back in service. The chemical cleaning tank and system
make-up water tank along with a recirculation pump are part of the clean-in-place system. The
membrane microfiltration system is contained in a secondary containment structure capable of

holding 110% of the capacity of the system. Components include:
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2,600-gallon capacity, FRP tank with ultrasonic level control;

Two 30 HP process recirculation pumps,

Two (2) sets of 24, 10-tube membrane filtration modules;

Back pulse mechanism,

Two permeate flow meters;

Two permeate turbidity meters;

Semi-automatic cleaning system with cleaning pump;

System make-up water flush tank, covered cleaning tank, and automated valves;
and

o Air operated double diaphragm pump for solids removal.

Effluent Neutralization System

An effluent neutralization system is provided for any required adjustments to the process
stream prior to the Purifics photocatal ytic oxidation system. The effluent neutralization system
is sized to receive and treat the effluent from the membrane microfiltration system. The reaction
chamber is sized for a minimum 10-minute retention time at the maximum flow rate. The mixer
is designed to ensure proper mixing and homogenous treatment.  Dupont Oxone”
(monopersulfate) is being added as an oxidant for use in the Purifics photocatalytic oxidation
system. The addition of Oxone® takes place automatically. The effluent leaves the system by
gravity. Components include:

One 2,000-gallon capacity, HDPE open top tank with cover;
One heavy-duty mixer;

One pH monitor/transmitter with two pH probes; and

Two chemical metering pumps.

Sudge Sorage/Thickening Tank

The dludge thickening tank is designed to store sludge so the filter press can be
completely loaded. The sludge from the microfilter concentration tank is pumped to the
thickening tank via an air operated diaphragm pump. Once the sludge is in the thickening tank,
gravity may further increase the solids concentration. As more sludge is added to the thickening
tank, the supernatant gravity flows back to the treatment system for reprocessing. The thickened
sludge from the bottom of the thickening tank is then pumped to a filter press. The sludge
storage/thickening tank includes a mixer to allow for manual addition of a body feed (if required)
for better filter press operation. Components include:

o 3,000-gallon capacity, vertical, cylindrical, FRP tank;
o Conica bottom;
o Mixer;
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Overflow nozzle;

Ultrasonic level control;

Flanged bottom nozzle;

Powder feed chute with dust control hood and fan;
Scissor lift capable of 96” travel; and

Operator access platform with ladder.

Filter Press System

The filter press system consists of an air diaphragm transfer pump system and a filter
press. The air diaphragm transfer pump system is a skid-mounted, piped and wired module
designed to transfer sludge/slurry from the sludge thickening tank to the filter press. The system
includes an air diaphragm pump, isolation valves and piping manifold. The filter press dewaters
the slurry of sludge to typically between 20 and 30 percent solids. Components include:

Simplex, air operated diaphragm pump;
50 gpm capacity at 50 feet total discharge head;
Pump skid with Schedule-80 PV C piping;
20 cubic foot filter cake capacity;

100 psi filtration capacity;

Center feed;

Four corner filtrate discharge connection;
Set of gasketed polypropylene plates;

Air blow down manifold;
Semi-automatic plate shifter;

Painted steel skeleton; and

Automatic pump control.

Filtrate Collection/Transfer Tank/Transfer Pump

Thefilter pressfiltrate collection/transfer tank is a molded high-density polyethylene tank
with an enclosed dome top. The tank is sized to provide sufficient volume for collecting filter
press filtrate and dudge thickener decant prior to transferring it back to the inlet equalization
tank. A graduated scale is molded onto the side of the tank. Liquid level and volume are
typically visible through the wall of the tank.

The air diaphragm transfer pump system is a skid-mounted, piped and wired module
designed to transfer filter press filtrate from the filtrate collection/transfer tank to the inlet
equalization tank for reprocessing through the system. The system includes an air digphragm
pump, isolation valves and piping manifold. The sted frame and platform are coated for
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corrosion protection. Level controls are wired into the overall control system to manage the
on/off functions of the pump. Manual on/off functions are provided. Components include:

One 1,000-gallon capacity, heavy-duty, HDPE enclosed dome top tank;
Man way;

Inlet connection;

Pump suction connection;

Simplex, air operated diaphragm pump;

50 gpm capacity at 50 feet total discharge head;

Ultrasonic level control for pump on/off control; and

Pump skid with Schedule-80 PV C piping.

Liquid Chemical Addition System

A liquid chemica make-up and delivery system uses liquid feed chemicals (sodium
hypochlorite and sodium hydroxide) for controlled and convenient introduction of the reagent
into the reaction section of the system. A feed tank is periodically filled with the desired

quantity of chemical and is delivered by a metering pump to the reaction tank. Components

include:
o Two 300-gallon capacity, heavy-duty, HDPE domed tanks;
. Ultrasonic level control for alarm; and
o Two chemical metering pumps.

3.1.3 PHOTOCATALYTIC OXIDATION SYSTEM

The Purifics photocatalytic oxidation system is designed to remove and destroy
dissolved-phase VOCs and 1,4-dioxane from the extracted groundwater. The system consists of
the following:

e Photocatalytic Inlet Equalization Tank;
e Powdered Chemical Addition System; and
e Photocatal ytic Oxidation Unit.

The Purifics photocatalytic oxidation system was installed in accordance with the
CQAPP (O&M, 2010). All work was documented in the Construction Inspection Reports
(Attachment B). A photographic record was maintained and representative photographs are
presented in Attachment C, photographs 12 and 13. The Purifics photocatal ytic oxidation system
is described further below.
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Photocatalytic Inlet Equalization Tank

The photocatalytic inlet equalization tank is a molded high-density polyethylene tank
with an enclosed dome top. The tank is sized to provide sufficient volume for collecting
groundwater from the effluent neutralization tank. A graduated scale is molded onto the side of
the tank. A centrifugal pump transfers groundwater from the inlet equalization tank to the
photocatal ytic oxidation system. Components include:

e One 1,000-gallon capacity HDPE, dome top tank;
e Manway; and
e High level shutdown switch.

Powdered Chemical Addition System

A chemical make-up and delivery system dissolves granular chemical reagent (Oxone®)
for controlled and convenient introduction of the reagent into the effluent neutralization system.
Oxone® is being added as an oxidant for use in the Purifics photocatalytic oxidation system. A
tank is periodically filled with the desired quantity of water, and granular powdered chemical is
added manually in the prescribed amount. A mixer assures that the reagent is completely
dissolved beforeit is delivered by a metering pump to the reaction tank. Components include:

One 100-gallon capacity, heavy-duty, HDPE covered tank;
Ultrasonic level control for alarm;

One mixer; and

One chemical metering pump.

Photocatal ytic Oxidation Unit

The Purifics photocatalytic oxidation system removes and destroys dissolved-phase
VOCs and 1,4-dioxane from the extracted groundwater. The photocatalytic oxidation system,
with 3-racks of UV lamps, is currently capable of removing VOCs and 1,4-dioxane to below
discharge levels at a maximum of 60-gpm continuous throughput. If needed, additiona racks
could be added to the unit to increase the continuous throughput rate to 100 gpm. Oxone”
(oxidant) is added as a liquid solution in the neutralization tank to enhance the treatment
efficiency of the photocatalytic oxidation system. The photocatalytic oxidation system transfer
pumps transfer water from the inlet equalization tank to the photocatalytic unit and transfers the
treated groundwater from the photocatalytic oxidation system’s sump into the discharge
equalization tank. Components include:

e Purifics 30kW unit;
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3 rack unit;

460 volt, 3-phase;
Stainless steel housing;
Two transfer pumps; and
1 to 60 gpm flow capacity.

3.1.4 DISCHARGE EQUALIZATION TANK AND PIPING

The photocatalytic oxidation system discharges into an approximately 12,000-gallon
capacity, polyethylene enclosed dome top discharge equalization tank. The purpose of the
discharge equalization tank is to allow control of the groundwater discharge and system make-up
water. The tank is outfitted with level controls operating two (2) transfer pumps. In addition, a
high/high level alarm is used to stop the trestment system in the event of a unit operation failure.
The discharge equalization tank transfer pumps transfer the treated groundwater from the
equalization tank through the liquid-phase carbon unit then to Sinking Pond and/or to the system
make-up water applications. Componentsinclude:

e 12,000-galon polyethylene enclosed dome top tank;

e Two (2) pumps, 460v, 3-phase, 7.5 hp, TEFC motor; and
e 100 gpm flow at 150 feet TDH.

The discharge piping is constructed of two-inch and four-inch diameter, PV C. The piping
from the new building to the Sinking Pond discharge point consists of C-900 water gasketed
four-inch diameter PVC pipe and fittings (200 psi). The discharge piping was placed
approximately five feet below grade, which is below the local freeze line. The piping was
pressure tested for integrity before the trenches were backfilled. Figure 2-1 shows the location of
the discharge line to Sinking Pond. The two-inch discharge piping is used for system make-up
water applications within the treatment building. The discharge equalization tank was installed in
accordance with the CQAPP (O&M, 2010). All work was documented in the Construction
Inspection Reports (Attachment B). A photographic record was maintained and a representative

photograph is presented in Attachment C, photograph 14.
3.1.5 LiQuiD-PHASE CARBON UNIT

The liquid phase carbon unit is designed to remove excess total and free chlorine from
the discharge stream. Components include:

e 100 gpm nomina flow; and
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e 2,000 pounds of AC830C, virgin, coconut shell carbon.

The liquid phase carbon unit was installed in accordance with the CQAPP (O&M, 2010).
A photographic record was maintained and a representative photograph is presented in
Attachment C, photograph 15.

3.1.6 ANCILLARY SYSTEMS

The ancillary systems were installed in accordance with the CQAPP (O&M, 2010). All
work was documented in the Construction Inspection Reports (Attachment B). The ancillary

systems are described further below.

Process Controls

The Siemens Water Technologies standard control system consists of a PLC
(Programmable Logic Controller) and HMI (Human Machine Interface) graphical display as the
main components providing system automation and operator monitoring of the water treatment
system.

The HMI display is provided as the central location for an operator to visually monitor
equipment status, alarm messaging, and process pH, flow and level values. The adjustment of
process set points is performed via the HMI. The HMI dlows Hand/Off/Auto (or On/Off)
control of devices and display interlock statuses. The HMI also displays all alarm conditions.

The HMI provides the following functionality:

o Real-time flow diagram of the system with device status and process values,
o Ability for the user to “drill down” to get more detail on each module of the
system;

o Hand/Off/Auto or On/Off controls (depending upon device) for al devices
(excluding values that stay in Auto for safety reasons);

o Status of all interlocks for all devices;

o Current alarm status and historical alarm summary, with button to silence alarm
horn and acknowledge alarms;

J Help text to explain screen operation;

o For redundant sensors (pH/ORP), a screen for selecting the current device and

enabling/disabling differential alarming;

o Status of all “E-stops” plus a Process Stop button, which stops pumps, but leaves
mixers and adjustment chemicals running (for overnight shutdown while keeping
particlesin suspension);

o Set point entry with password protection; and

o Indication when there is amanual override in the system.
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There is no overall System On button. Instead, each device has its own Hand/Off/Auto
controls. Thisis done for safety reasons, because there are remote panels that are not in view of
the HMI.

Air Compressor System

Two (2) 25 HP Kaiser rotary screw air compressor systems are utilized for the plant air
supply. The air compressor systems provide approximately 112 standard cubic feet per minute
(scfm) of compressed air at 125 pounds per square inch (psi) continuously. Key elements are:

Kaiser Model AS25;

460v, 3-phase, TEFC motor;

High efficiency particul ate filters;

500-gallon receiver tank;

Condensate collection and separation system; and
Desiccant air dryer.

Shower/Eye Wash Station

A safety shower wasinstalled for operator safety. The shower isfed by treated
groundwater from the effluent equalization tank. A separate eyewash station was installed. The
eye wash station is fed by a dedicated tank filled with de-ionized water

Process Chemicals

Due to the anticipated small quantities of chemicals required for process operations, the
chemicals on-Site are limited to the quantities required for immediate use in the treatment system
operations. These chemicals are placed next to the specific equipment that require their use and
are located within the containment berms. The following are the chemicals that are used in the
treatment system process:

Sodium hypochlorite 12.5% (55-gallon container/liquid);
Sodium hydroxide 25% (55-gallon container/liquid);
Oxone® (50 pound bag, granular); and,

Citric acid (25 pound bucket, granular).
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4 LANDFILL AREA GROUNDWATER TREATMENT SYSTEM
START-UP

At the end of April 2011, piping for groundwater from the equalization tank system was
redirected from the ARS treatment system to the new Landfill Area groundwater treatment
system. The Landfill Area groundwater trestment system started operation on May 2, 2011. The
following sections summarize treatment system start-up, water quality monitoring and system
inspections done between May 2011, when the system began operating, and May 2012, when
EPA determined the system was “Operational and Functional”.

4.1 TREATMENT SYSTEM START-UP

O & M, Inc. personnel worked closely with Siemens and Purifics personnel during the
start-up period to evaluate the systems and make the changes necessary to get the Siemens
metals microfiltration and Purifics photocatalytic oxidation systems running efficiently and to

achieve the required discharge limits.
The following observations were noted during the first 30 days of operation:

e Good solids production.
e Good filter pressfiltering characteristics.
e More sludge was produced than anticipated.

e Shorter microfilter operating time between cleanings than anticipated, resulting in
more frequent cleanings, likely caused by small particle size of solids.

e Lower pH (0) required for adequate microfilter cleaning.

e Thefrequent cleanings reduced the systems treatment capacity, resulting in
extraction wells turning on and off periodically.

e Good arsenic and iron removal.

e Poor manganese removal.

e Poor 1,4-dioxane removal.

While the metals microfiltration system was removing iron and arsenic as designed, the
manganese removal was poor and the system was requiring frequent cleanings, resulting in
extraction system downtime. In addition, the photocatal ytic oxidation system was not removing
1,4-dioxane to the level s expected. With complex treatment systems such as the Landfill system,
discrepancies between treatability testing results and full-scal e system operation are expected.
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Four major changes were made to the Landfill Area Treatment system during the start-up

period, to achieve the required discharge limits and improve operating efficiency:

1) sodium hydroxide was added to adjust the pH and optimize manganese removal;

2) sodium hypochlorite replaced potassium permanganate as the oxidizer for iron and
arsenic removal;

3) Oxone® was added to increase the 1,4-dioxane treatment efficiency through the
photocatal ytic oxidation system; and

4) liquid-phase carbon was added to remove excess oxidizer from the discharge stream.

On June 24, 2011, sodium hydroxide was added to adjust the pH. Testing showed that
manganese and arsenic removal was very sensitive to pH and that by adding sodium hydroxide
to maintain a pH between 8.0 and 8.2, both manganese and arsenic were removed to desired
levels. On September 21, 2011, the metals oxidizing agent was changed from potassium
permanganate to sodium hypochlorite because Purifics personnel indicated that they thought that
potassium permanganate might be interfering with the catalyst in the photocatalytic oxidation
system. These changes had the added benefit of improving solids production and cutting down

on the frequency of cleanings needed in the metal microfiltration system.

On February 8, 2012, the addition of Oxone® to the neutralization tank began. The
additive Oxone® increased the destruction efficiency of 1,4-dioxane in the photocatalytic
oxidation system, resulting in consistent treatment of 1,4-dioxane to below the discharge limit.
On May 14, 2012, aliquid-phase carbon unit was added to remove excess oxidizers from the use
of the sodium hypochlorite and Oxone®. The excess oxidizers were thought to be causing the
adverse effects observed in the whole effluent toxicity testing as discussed in Section 4.2 below.

During the start-up period the following process modifications were made to the

treatment system, some of which were discussed above:

¢ Reconfigure microfilter back wash solution discharge from influent tank to filtrate tank.

o Discharging the low pH back wash solutions into the influent tank resulted in a
labor-intensive sodium hydroxide pH adjustment in the reaction tanks.

o Neutralizing the solutions in the filtrate tank prior to discharge into the influent
tank proved to be a more efficient and lower cost operation.

e Madification from a remote access telemetry system to a standard auto dialer system for
the metals microfiltration system.
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e Addition of a sodium hydroxide storage tank (300 gallon tank) with a chemical feed
pump to address the manganese removal.

e Changing from potassium permanganate to sodium hypochlorite as the metals oxidizing
agent.

e Addition of Oxone® for the treatment of 1,4-dioxane in the photocatalytic oxidation
system.

e Addition of liquid-phase carbon after the photocata ytic oxidation system.

4.2 TREATMENT SYSTEM MONITORING

To evaluate the performance of the Landfill Area groundwater treatment system, samples
were collected weekly or monthly from various points within the treatment train. The sampling
frequency was varied as necessary, to adequately monitor the effects of modifications made to
the treatment system during start-up. Samples were collected from the treatment system influent
and effluent and analyzed for select VOCs, 1,4-dioxane, total arsenic, total beryllium, total
chromium, total iron, total lead, total manganese, total nickel, total phosphate and the SVOCs bis
(2-chloroethyl) ether and bis (2-ethylhexyl) phthalate. The water quality results from samples
collected between May 2011 and May 2012 are summarized in Table 4-1. The treatment system
effluent consistently met the discharge limits with the following exceptions. As shown in Table
4-1, the total lead and total phosphate from samples collected on April 11, 2012 and May 4,
2012, respectively, exceeded the discharge limits. These results are believed to be laboratory

errors and resampling results (Table 4-1) showed these values to be below discharge limits.

Samples of the treatment system discharge were analyzed for whole effluent toxicity
testing in March and May 2012. This testing is done to evaluate the effects of the treatment
system discharge on Sinking Pond. The toxicity test results and discharge permit limits are
summarized in Table 4-2. The testing consisted of Ceriodaphnia dubia (daphnid) and
Pimephales promelas (fathead minnow) acute and chronic toxicity tests. Effluent samples from
the treatment system discharge were collected on March 19, 21 and 23 for use in the whole
effluent toxicity testing which was conducted by Aquatec Biologica Sciences between March 20
and 27, 2012. The results, summarized in Table 4-2, showed observable adverse effects to both
the daphnid and fathead minnow. Evaluation of the effluent water indicated that the adverse

effects were likely due to excess chlorine in the water resulting from the addition of sodium
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hypochlorite and/or Oxone® during the treatment process. As a result, a liquid-phase carbon unit
was added to the treatment system to remove excess chlorine, and the toxicity testing was
repeated.

Effluent samples from the treatment system discharge were collected on May 14, 16 and
18 for use in the whole effluent toxicity testing which was conducted by Aquatec Biological
Sciences between May 15 and May 22, 2012. The testing results, summarized in Table 4-2,
showed significant improvement over the March 2012 results. The LC50, the percent
concentration of effluent that would cause death in 50 percent of the test organisms within 48
hours, for both the daphnid and the fathead minnow was greater than a 100 percent effluent
concentration. This means that more than 50 percent of the daphnid and fathead minnows
survived for 48 hours in a 100 percent concentration of the Landfill Area treatment system
effluent. The C-NOEC, the highest percent effluent concentration that causes no observable
adverse effects on the test organisms, for the fathead minnow was 100 percent effluent
concentration, and for the daphnid was 25 percent effluent concentration. This means that there
were no observable adverse effects to fathead minnows living in 100 percent Landfill Area
treatment system effluent and no observable adverse effects to daphnid living in 25 percent
effluent concentration. There were, however, observable adverse effects to daphnid living in 50
percent and 100 percent effluent concentrations. The test results show that the LC50 discharge
limits for daphnid and fathead minnows, and the C-NOEC for fathead minnows were met,
however, the C-NOEC discharge limit for daphnid was exceeded. As stated in Section 6.1,
additional whole effluent toxicity testing is planned on a quarterly basis to further evaluate the
effects of the treatment system discharge on Sinking Pond.

4.3 OPERATION AND MAINTENANCE

System inspections were done daily to weekly for the first eight weeks of operation, then
at least weekly. Inspections included a detailed and thorough examination of the entire
groundwater treatment system. All equipment, piping and instrumentation were inspected and
maintenance was performed, as needed, per manufacturer’s specifications. The Landfill Area
Start-Up Data Sheets for May and June 2011 are provided in Attachment D.
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In general, the Landfill Area treatment system is operating well, with minimal operator

attention. The major operation and maintenance activities that must be completed to keep the

system operating effectively are:

Verify that al extraction wells are operating at the required flow rate at least
twice weekly.

Verify that chemica feed pumps for the sodium hypochlorite, sodium hydroxide
and Oxone® are operating at the required feed rates at least weekly.

Refill the chemical feed tanks at |east weekly.

Verify that the pH in the chemical mixing and reaction system tanks are within
the required range at least daily.

Clean and calibrate the pH probes at |east weekly.

Clean the flowmeter probes at least monthly.

Backflush the microfilter filter unit at |east twice weekly.

Acid wash the microfilter filter unit at least once monthly.

Wash the microfilter filter unit with sodium hypochlorite as-needed.

Complete a one hour citric acid cleaning of the photocatalytic oxidation system
weekly.

Replace the inlet bag filter on the photocata ytic oxidation system weekly.

Run the filter press/solids filtration system at |east twice monthly.
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5 CONSTRUCTION QUALITY CONTROL, AND FINAL INSPECTION
AND CERTIFICATION

This section describes compliance with the CQAPP (O&M, 2010) as well as the final
inspection and certification made by USEPA that the Landfill Area Remedial Action is
Operational and Functional.

5.1 CONSTRUCTION QUALITY CONTROL

The CQAPP dated December 13, 2010 (O& M, 2010) set forth the responsibilities of the
project team and described the inspection activities and documentation that would be done
during construction of the remedial action. Installation of the groundwater treatment system was

overseen by professional staff from O& M, Inc. Site installation tasks included;

¢ Removd of the asphalt from the footprint of the treatment building.

e Construction of a concrete foundation and secondary containment structures for
the equipment.

e Construction of the Landfill Area Treatment building.
e Obtaining a power drop and installation of an electrical transformer and meter.
e Installation of aphoneline.

e Instalation of the inlet piping from the extraction well equalization tank system
to the treatment building.

e Installation of the discharge piping from the treatment building to Sinking Pond.
e Installation of the Siemens metals microfiltration system.

e Installation of the Purifics photocatal ytic oxidation system.

e Installation of al interior electrical and system piping.

The Site construction activities were completed between September 2010 and April
2012 in accordance with the requirements set forth in the CQAPP. Independent, third-party
testing of soil structure, concrete work and overall building construction was completed by UTS

and Senate Construction. Documentation is presented in Attachment B.

On-Site testing of the Landfill Area Treatment System components and alarms was

completed during May 2011. Documentation of the testing is provided in Attachment B.
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Groundwater extraction and reinjection piping was placed below grade in trenches. All work was

documented in the Construction Inspection Reports (Attachment B).
5.2 FINAL INSPECTION AND CERTIFICATION

On May 24, 2012, the pre-fina and final inspection of the Landfill Area Remedial Action
was conducted by USEPA to determine if the treatment system was “Operationa and
Functional” and if the construction had been completed in accordance with the approved design
specifications. In a memorandum dated May 25, 2012, USEPA determined that the system was
“Operational and Functiona”. A copy of the memorandum isincluded in Attachment E. The pre-
final inspection served as the final inspection because no operational issues or problems with the
Landfill Areatreatment system were noted during the pre-final inspection.
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6 CONCLUSIONSAND LONG-TERM OPERATION AND
MONITORING

This section describes the conclusions for the RA Report and summarizes the long-term
operation and monitoring of the treatment system and extraction wells as well as the conditions

for eventual system shut-down.
6.1 CONCLUSIONS

This report documents that the Landfill Area Remedial Action was constructed in
accordance with the Construction Quality Assurance Project Plan (O& M, 2010) and that, with
one exception, the treated groundwater meets the groundwater discharge standards specified in
Table 1-1 prior to discharge to Sinking Pond. The toxicity testing for the daphnid showed effects
at 50 and 100 percent concentration. Quarterly whole effluent toxicity testing will be done for at
least three more quarters to further evaluate the effects of the treatment system discharge on the
fathead minnow and daphnid.

6.2 LONG-TERM OPERATION AND MONITORING

The following sections provide a summary of the recommended long-term operation and

monitoring for the Landfill Area Remedial Action.
6.2.1 WATER LEVEL AND GROUNDWATER QUALITY MONITORING

Groundwater quality monitoring in the Landfill Area will continue to be performed
according to the Operable Unit Three (OU-3) monitoring program, as defined by the
Groundwater Monitoring Plan (GeoTrans, 2006) and modified by annual monitoring reports. The
current water level monitoring program includes annual measurement of water levels at
approximately 90 locations in the Landfill Area. The water level datais used to annually confirm
that the ROD-required Landfill Area groundwater capture zone is being achieved. The current
groundwater quality monitoring program includes annual sampling and analysis of groundwater
from 22 locations in the Landfill Areafor VOCs, two locations for 1,4-dioxane, and six locations
for geochemical parameters (dissolved arsenic, dissolved manganese, dissolved iron, dissolved
oxygen, oxidation-reduction potential, and pH). The groundwater quality monitoring results are

used to assess groundwater quality changes within the Landfill Area capture zone and the natural
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attenuation of contaminant concentrations in groundwater not being actively captured and
treated. Groundwater quality monitoring for the Landfill Area Remedial Action is summarized in
Table 6-1.

6.2.2 TREATMENT SYSTEM MONITORING

Groundwater samples will continue to be collected from each extraction well on a
quarterly basis. The samples are anayzed for VOCs, 1,4-dioxane, total arsenic, total iron, total

manganese and total phosphorus.

Water samples will be collected from the treatment system influent and effluent to
monitor the system effectiveness. Water samples will be collected from the influent to the metals
microfiltration system and from the effluent from the liquid-phase carbon unit on a monthly
basis. These samples will be analyzed for the parameters listed in Table 6-1. The results from
these samples will be used to monitor the efficiency of the metals microfiltration, photocatal ytic
oxidation and liquid-phase carbon systems. The effluent water quality results will be used to
evauate the contaminants of concern listed under the “monitoring only” section of Table 2-1,
rather than samples collected from the Pond itself, as the pond water is likely to be made up
amost entirely of water discharged from the treatment system. It is possible that the treatment
train sampling may change based on operational experience and/or vendor recommendations.
However, no changes would be made without approval of USEPA.

Samples of the treatment system discharge will be sent for whole effluent toxicity testing.
The whole effluent toxicity testing will consist of Ceriodaphnia dubia and Pimephales promelas
chronic toxicity tests. The laboratory conducting the toxicity tests will also measure water quality
parameters of the sample including dissolved oxygen, pH, conductivity, hardness, alkainity, and
total residua chlorine. Whole effluent toxicity testing will be done on a quarterly basis for the

first year, after which the frequency and/or need for continued toxicity testing will be evaluated.

No air samples are proposed to be collected since the photocatalytic oxidation system
will destroy VOCs, resulting in the groundwater treatment system having no air emissions.

Treatment system monitoring for the Landfill Area Remedia Action is summarized in Table 6-1.
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6.2.3 EXTRACTION WELL MONITORING
Extraction well monitoring is done weekly with the following data recorded during each

monitoring event:
e Record the water level for each extraction well;

¢ Record totalizer reading for each extraction well; and
e Record flow rate for each extraction well.

6.24 OPERATION AND MAINTENANCE

The groundwater treatment system is designed for continuous unattended operation and
will require minimal operator assistance. Long-term operation and maintenance of the system
will be performed as specified in the Landfill Area Groundwater Operation and Maintenance
Plan, Revision 2 dated July 2012 (O&M, 2012).

6.2.5 REPORTING

Long-term monitoring and sampling results related to the Landfill Area Remedial Action
will be reported in the:

o Annual Monitoring Program Report or

o Annual Groundwater Treatment System Report.

These reports are described in Section 5.2 of the Landfill Area Groundwater Operation
and Maintenance Plan, Revision 2 dated July 2012 (O&M, 2012).

6.2.6 INSTITUTIONAL CONTROLS

A Draft Institutional Controls (ICs) Plan (Tetra Tech GEO, 2011) has been submitted to
USEPA and MassDEP. The plan recommends that 1Cs be implemented at the Grace Superfund
Site to prevent unacceptable exposures to contaminated groundwater and to minimize
unnecessary spreading of groundwater contamination. The ICs will limit the installation of
public or private extraction or injection wells within the IC Area until Interim Groundwater
Cleanup Goals are attained. The IC Area includes the area of groundwater contamination with at
least a 100-foot buffer zone. Well installations within this area would be restricted by the Towns

of Acton and Concord through their existing permitting processes.
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6.2.7 CONTACTS

Table 6-2 provides contact information for Grace and its contractors, as well as for the
USEPA and MassDEP personnel associated with the Landfill Area Remedia Action.

6.2.8 LESSONSLEARNED

The use of packaged, pre-built system components proved to be an effective
implementation strategy, with respect to both schedule and cost. This strategy allowed for testing
of the equipment prior to shipping it to the Site, assuring that the system was fully functiona
upon arrival. This greatly minimized the time spent trouble-shooting individual system
components on-site, following delivery.

The major lessons learned related to the operation of the Purifics photocatal ytic oxidation
system. Minor concentrations of metals and other compounds significantly affect the operation
and efficiency of the unit. The standard treatability test that Purifics performed to indicate that
the process could adequately treat 1,4-dioxane to the required treatment standards was not
sufficient to identify full-scale operational issues, such as catalyst fouling. For future
installations, we recommend that 1) an on-site pilot test be completed to identify any pre-
treatment steps that may be needed prior to the photocata ytic oxidation system and that 2) any
metals pre-treatment be running smoothly prior to start—up of a Purifics photocatal ytic oxidation
system.

6.3 SYSTEM SHUT-DOwN

Asindicated in the SOW (USEPA, 2006a, Section VII.A.1,j., pg 38-39),

“ Grace may petition EPA to approve the discontinuation of the operation of all or portions of
the Landfill Area Groundwater extraction system when groundwater quality data in that area of
the Ste indicate that aquifer geochemical conditions have become less favorable for the
dissolution and mobilization of naturally-occurring metals, and that MNA would be as effective
in achieving groundwater cleanup goals (and protective) as continued pumping would be. Grace
shall prepare a petition setting forth the basis of such a determination, including conditions
under which operation must be resumed. The petition should also propose changes to the
Groundwater Monitoring Plan, if any are necessary, that will occur should EPA approve the
petition.”
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TABLE 6-1. LONG-TERM MONITORING FOR LANDFILL AREA REMEDIAL ACTION

L ocation \ Analysis | Freguency
Water Level Monitoring
Monitoring Wells (~90) Hand measurement Annually
Extraction Wells (5) Hand measurement Weekly
Groundwater Quality Monitoring
22 |ocations VOCs Annually
2 locations 1,4-dioxane Annually
6 locations geochemica parameters (dissolved Annually
arsenic, dissolved manganese,
dissolved iron, dissolved oxygen,
oxidation-reduction potential, and
pH).
Treatment System Monitoring
Extraction Wells (5) VOCs Quarterly
1,4-dioxane
Total arsenic
Total iron
Total manganese
Total phosphorus
Influent to Metals chloroethane, MTBE, MEK, VDC, Monthly
Microfiltration System vinyl chloride*, benzene, 1,2-
& dichloroethane*, 1,2-
Effluent from Liquid-Phase | dichloropropane*, methylene
Carbon Unit** chloride, TCE, bis (2-chloroethyl)
ether*, bis (2-ethylhexyl) phthalate*,
1,4-dioxane, total arsenic, tota
chromium, total iron, total lead, total
manganese, total nickel, total
beryllium and total phosphorus
Effluent from Treatment Whole effluent toxicity testing Quarterly for 1 year;
System Need/Frequency to be
determined thereafter
Air Odor monitoring Monthly

Extraction Well Monitoring

Extraction Wells (5) \

Totalizer Reading/How Rate

| Monthly

*  Minimum “Related Numeric Criterid’ associated with monitoring only discharge
requirement (listed in Table 1-2) is below the reporting limit specified in the QAPP (HSI

GeoTrans, 2000).

** Subject to change based on operational experience and vendor recommendations.
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TABLE 6-2. LANDFILL AREA REMEDIAL ACTION CONTACTS

W R Grace Thor Helgason
(responsible party) de maximis, inc.
135 Beaver Street
Waltham, MA 02452
781-642-8775
TetraTech GEO Anne Sheehan
(consultant to Grace Tetra Tech GEO
dedling with One Monarch Drive

groundwater issues)

Littleton, MA 01460
978-952-0120

O&M;, Inc. Dave Fuerst

(consultant to Grace O&M, Inc.

maintaining 450 Montbrook Lane

groundwater Knoxville, TN 37919

treatment system) 865-691-5052

USEPA Derrick Golden
Waste Management Division
U.S. Environmental Protection Agency, Region 1
5 Post Office Square
Mail Code OSRRO7-4
Boston, MA 02109-3912
617-918-1448

MassDEP Jennifer McWeeney

Bureau of Waste Site Cleanup

Massachusetts Department of Environmental Protection
One Winter Street, 7" Floor

Boston, MA 02108

617-654-6560

FORW.R. GRACE & CO. —CONN.
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Table 1-1. Effluent Limitations and Monitoring Requirements for Groundwater Treatment System Discharge to Sinking Pond

Discharge Limits (Dilution Factor = 1)

Contaminants of Concern Maximum Average Point of Compliance
Daily Monthly
g/l g/l
Limits
Chromium IIl (hardness = 67.3 mg/l CACO3) © 579.3 27.7 Effluent of treatment plant
Iron NAC 1000.0 Effluent of treatment plant
Lead (hardness = 67.3 mg/l CACO3) © 14 05 Effluent of treatment plant
Nickel (hardness = 67.3 mg/l CACO3) 145.2 16.1 Effluent of treatment plant
Phosphorus NAC 18.0%2 Effluent of treatment plant
Interim Limits
Arsenic 4,00 Effluent of treatment plant
Whole Effluent Toxicity % effluent
LC50 100.0
C-NOEC 100.0
Monitoring only
Beryllium monitoring only in Sinking Pond
Chloroethane monitoring only in Sinking Pond
Managanese monitoring only in Sinking Pond
Methyl tertiary-butyl ether (MTBE) monitoring only in Sinking Pond
Methyl ethyl keytone (MEK) monitoring only in Sinking Pond
1,1-Dichloroethene (1,1-DCE) monitoring only in Sinking Pond
Vinyl Chloride monitoring only in Sinking Pond
Benzene monitoring only in Sinking Pond
1,2,-Dichloroethane monitoring only in Sinking Pond
1,2,-Dichloropropane monitoring only in Sinking Pond
Methylene Chloride monitoring only in Sinking Pond
Trichloroethylene (TCE) monitoring only in Sinking Pond
Bis(2-Chloroethyl)Ether monitoring only in Sinking Pond
Bis(2-Ethylhexyl)Phthalate monitoring only in Sinking Pond
1,4,-Dioxane monitoring only in Sinking Pond
Notes:

Source and Comments

Aquatic Life
Aquatic Life
Aquatic Life
Aquatic Life
Adquatic Life

Best Professional
Judgement®

RELATED NUMERIC CRITERIA

Ereshwater
Aquatic life criteria
CMC Cccc

g/l g/l
579.3 27.7
NAC 1000.0

14 0.5
145.2 16.1
340 150
NAC NAC
NAC NAC
NAC NAC
NAC NAC
NAC NAC
NAC NAC
NAC NAC
NAC NAC
NAC NAC
NAC NAC
NAC NAC
NAC NAC
NAC NAC
NAC NAC
NAC NAC

Human health for
the consumption of

water and
organisms

ug/l

NAC
NAC
NAC
610

0.018

NAC
NAC
50
NAC
NAC
330
0.025
22
0.38
05
4.6
25
0.03
12
NAC

organisms

only
g/l

NAC
NAC
NAC
4600

0.14

NAC
NAC
100
NAC
NAC
7100
2.4
51
37
15
590
30
0.53
272
NAC

Drinking

water
MCL

ug/l

NAC
NAC
15
NAC

10

NAC
NAC
NAC
NAC

7
NAC

5

5

5
NAC

5
NAC
NAC
NAC

(1) The interim arsenic limit is a goal for the chemical precipitation removal system specified in the ROD (the "Treatment System") and is based on best professional judgement and the current lack of a complete fish
consumption pathway. The interim arsenic limit is also, in part, based on the arsenic removal achieved by the jar testing results presented in the Groundwater Treatability and Pilot Test Evaluation Report (GeoTrans, 2003).

Within 2 years of the startup of the treatment system, a report will be submitted which summarizes the Treatment System optimization efforts and results. The report will document the arsenic concentration that the Treatment
System is capable of achieving on a consistent basis. The concentration documented in this report will be used to establish a final arsenic limit, which may be set at a level above or below the interim limit of 4 pg/L.
(2) Highlighted values represent the criteria used for developing recommended discharge limits or monitoring requirements.

(3) CMC = criterion maximum concentration for acute effects.

(4) CCC= criterion continuous concentration for chronic effect.

(5) Drinking water MCL is maximum contaminant level.

(6) NAC = no applicable criterion.

(7) Based on a bioconcentration factor for bluegill sunfish of 4

(8) Based on proposed drinking water standard for Massachusetts

(9) Recommended discharges limits for metals are for total recoverable metals.
(10) Massachusetts' groundwater standard GW-3 for protection of aquatic life.
(11) Massachusetts' Drinking Water Guideline.

(12) Based on aquatic life, utrification and aesthetics

These values reflect requirements of the NPDES program and not the clean up goals for groundwater.
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Table 4-1. Treatment System Water Quality Results During Start-Up

Discharge
Limits 5/3/11 5/10/11 5/17/11 5/24/11 5/26/11 5/31/11 6/30/11 7/15/11 7/18/11 7/20/111 8/2/11 8/4/11 9/26/11  12/15/11 12/21/11 12/29/11
Influent
VOCs
1,1-Dichloroethene NA 7.7 86 8.7 79 753 8.4 8.6 9.2 783 87 8.4 9J 9.9 9.4 9.4 87
1,2-Dichloroethane NA 35 17 16 19 1.9J 18 13 22 2] 21 16 21 2 18 25 2
1,2-Dichloropropane NA 24 1.2 0544 1.2 113 1.2 1.2 15 UJ(1.8) 14 U (1) 1.4 1.6 1.2 1.6 14
2-Butanone NA U (5) U (5) U (5) U (5) Ul (5) U (5) U (5) U (5) Ul (5) U (5) U (5) Ul (5) U (5) U (10) U (10) U (10)
Benzene NA 17 6.7 79 76 6.2J 7.1 58 8 137 87 10 140 12 10 9.2 8.4
Chloroethane NA 0821 045 0.28 058 0.56J 0.38J 0.48 U@ i) U@ u @) ud () u @) u@E U@ u@E
Methyl tert butyl ether NA U (1) u () U (1) u () uJ (1) u () U (1) u () uJ (1) u () U (1) uJ(1) U (1) u () U (1) u ()
Methylene Chloride NA u @) U@ u @) U@ i) U@ u @) U (4.6) ui@) u@) u @) ud () u @) u@E U@ uE
Trichloroethene NA u @) U@ u @) U@ ui@) U@ u @) U5 UJ05 U5 U5 UJ05 U5 U@ u @) U@
Vinyl Chloride NA 31 36 31 32 321 3 31 4 2] 2 22 31 3 26 3 34
1,4-Dioxane NA 4 25 21 27 24 24 21 NS NS 4.95 531 4927 538 35 33 39
SVOCs
bis (2-chloroethyl) ether NA U@©4) U@©4 U@©4) U4 U®O4 U@O4 U©4 NS NS u@E NS NS NS NS NS NS
bis (2-ethylhexyl) phthalate NA U@©4) U@Q4 U@O4) U®O4) U®O4) U@O4 U@ NS NS U@ NS NS NS NS NS NS
Metals
Arsenic NA 97 42 53.9 417 54.6 416 317 355 382 445 NS 429 51 39 33 30
Beryllium NA u @) U@ u @) U@ u @) U@ u @) NS NS U (0.5) NS NS NS NS NS NS
Chromium NA 25 u@E U@ u@E U@ u@E U@ NS NS U (0.5) NS NS NS NS NS NS
Iron NA 19800 12900 15500 12800 14100 12400 9030 9600 11000 12000 NS 8600 16000 12000 10000 9700
Lead NA u @) U@ u @) U@ u @) U@ 26 NS NS 11 NS NS NS NS NS NS
Manganese NA 3100 3310 3230 3210 3100 3130 3110 3190 3430 3380 NS 3310 3180 3200 3200 3200
Nickel NA 113 121 12.3 12.2 11.9 12.3 125 NS NS 13 NS NS NS NS NS NS
Other
Total Phosphate NA 434 59.8 62.5 53.5 90.6 54.1 36.7 NS NS 166 NS NS NS NS NS NS
Effluent
VOCs
1,1-Dichloroethene MO 22 33 0.69J 0921 134 17 13 0.54 133 0.73 13 274 0.84 U@ u @) U@
1,2-Dichloroethane MO 1.8 15 11 16 133 12 11 17 153 16 15 16J 17 16 2 2
1,2-Dichloropropane MO 14 11 0364 0.88J 0951 11 1.2 11 UJ(1.8) 1 U (1) 1J 1.1 11 1.1 1.2
2-Butanone MO 123 U (5) U (5) U (5) Ul (5) U (5) 113 U (5) Ul (5) U (5) U (5) Ul (5) U (5) U (10) U (10) U (10)
Benzene MO 17 1.9 031 0481 0.66J 071 0674 12 153 U (0.5) 32 714 3 39 u @) 23
Chloroethane MO 051 0331 u @) 0271 0.3J 0271 0.36 U@ i) U@ u @) ud () u @) u@E U@ u@E
Methyl tert buty! ether MO u @) U@ u @) U@ ui@) U@ u @) U@ ui@) U@ u @) uJ (1) u @) U@ u @) U@
Methylene Chloride MO u @) U@ u @) U@ i) U@ u @) U (4.6) ui@) u@) u @) ud () u @) u@E U@ u@E
Trichloroethene MO u @) U@ u @) U@ ui@) U@ u @) U5 UJ05 U5 U5 UJ05 U(@0S5) U@ u @) U@
Vinyl Chloride MO 0.743 12 u @) 0.25J 054 041 0411 U (0.5) i) U (0.5) u @) ud () u @) U(@©5 U5 U5
1,4-Dioxane MO 33 3 U@ 141 153 1.9 U@ NS NS 2.94 342 409 405 26 12 34
SVOCs
bis (2-chloroethyl) ether MO U@©4) U@©4 U@©4) U®O4) U®O4 U@©4 U©4 NS NS u@E NS NS NS NS NS NS
bis (2-ethylhexyl) phthalate MO U@©4) U@Q4 U@O4) U®O4) U@O4) U@O4 U(©4 NS NS u@) NS NS NS NS NS NS
Metals
Arsenic 4 | 4+ u @) 3 u @) U@ u @) U@ 14 U (0.5) 0.6 0.6 NS 11 22 29 U@ 2
Beryllium MO u @) U@ u @) U@ u @) U@ u @) NS NS U (0.5) NS NS NS NS NS NS
Chromium 579.3/27.7  U(2) u@E U@ u@E U@ u@E U@ NS NS U (0.5) NS NS NS NS NS NS
Iron NAC/1000 U (100) 717 182 U(100) U(100) U(100) U (50) U (50) 70 U (50) NS U (50) U(50) U (100) 190 U (100)
Lead 14/05 U@ U (@) U@ U@ U@ U@ U@ NS NS U (0.5) NS NS NS NS NS NS
Manganese MO 803 3290 3300 1480 1130 33404 5040 35 U (10) U (10) NS U (10) 78 U (10) 15 U (10)
Nickel 145.2/16.1 10.7 138 14.3 136 141 138 12 NS NS 9.4 NS NS NS NS NS NS
Other
Total Phosphate NAC/18 7.1 34 U (6) U (6) U (6) U (6) U (6) NS NS U (10) NS NS NS NS NS NS

M:ADOC: 012\LF_IRAWQ D y Table




Table 4-1. Treatment System Water Quality Results During Start-Up

Discharge
Limits 1/5/12 2/23/12 2/29/112 3/19/12 4/11/12 4/30/12 5/14/12
Influent
VOCs
1,1-Dichloroethene NA 7.1 88 12 85 11 NS 9
1,2-Dichloroethane NA 24 17 15 19 1.4 NS 1.9
1,2-Dichloropropane NA 1.3 14 11 12 12 NS 11
2-Butanone NA U (5) U (10) U (5) U (5) U (5) NS U (5)
Benzene NA 11 13 11 12 7.7 NS 11
Chloroethane NA 045 u@E u @) 0421 055 NS 058
Methyl tert buty! ether NA u @) U@ u @) U@ u @) NS u @)
Methylene Chloride NA U (1) 7)) U (1) U U (1) NS U (1)
Trichloroethene NA u @) U@ u @) U@ u @) NS u @)
Vinyl Chloride NA 34 4.4 47 35 4.2 NS 4.2
1,4-Dioxane NA 3.72 32 3.04 4.28 3.95 NS 39
SVOCs
bis (2-chloroethyl) ether NA U (10) NS U@©4) U(@Q4 U(©4 NS U (9.4)
bis (2-ethylhexyl) phthalate NA U (10) NS U@©4) U@Q4 U@ NS U (9.4)
Metals
Arsenic NA 36.6 29 61.6 35.2 313 NS 312
Beryllium NA u @) NS u @) U@ u @) NS u @)
Chromium NA U@ NS U@ u@E U@ NS U@
Iron NA 9580 10000 13800 9350 9630 NS 9090
Lead NA u @) NS u @) U@ u @) NS U@
Manganese NA 3580 3300 3400 3450 3490 NS 3410
Nickel NA 13.7 NS 131 138 125 NS 141
Other
Total Phosphate NA 76.3 NS 165 717 46.5 NS 379
Effluent
VOCs
1,1-Dichloroethene MO u @) U@ u @) U@ u @) NS u @)
1,2-Dichloroethane MO 2 14 1.4 12 13 NS U@
1,2-Dichloropropane MO 12 1 0.95J 0.85J 11 NS u ()
2-Butanone MO U (5) U (10) 173 1J U (5) NS 38
Benzene MO 24 1.6 1.2 0524 13 NS U (1)
Chloroethane MO u @) u@E 031 U@ u @) NS U@
Methyl tert buty! ether MO u @) U@ u @) U@ u @) NS u @)
Methylene Chloride MO u @) u@E u @) 0.29J 0211 NS u @)
Trichloroethene MO u @) U@ u @) U@ u @) NS u @)
Vinyl Chloride MO u @) U (0.5) u @) U@ u @) NS U@
1,4-Dioxane MO 248 18 1.67 184 2.33 NS U (0.196)
SVOCs
bis (2-chloroethyl) ether MO U (9.4) NS U@©4) U@©4 U(©4 NS U (9.4)
bis (2-ethylhexyl) phthalate MO U (9.4) NS U@©4) U@Q4 U@ NS U (9.4)
Metals
Arsenic 4 | 4+ u @) U@ u @) 1.6 1 NS U@
Beryllium MO u @) NS u @) U@ u @) NS u @)
Chromium 579.3/27.7  U(2) NS U@ 26 U@ NS U@
Iron NAC/1000 U(100) U(100) U (100) U (100) 140 NS U (100)
Lead 14/05 U@ NS U@ U@ 38 U@ U (1)
Manganese MO u @) U (10) 12 U@ 73 NS 33
Nickel 145.2/16.1 10.3 NS 10.5 10.7 10.2 NS U@
Other
Total Phosphate NAC/18 U (6) NS U (6) 14.9 6.6 NS 183

Concentrationsin pg/L.

U (1) - not detected at limit indicated in parentheses.

J - Estimated value

MO - Monitoring Only

NA - Not applicable

NAC - No applicable criterion

* Interim arsenic limit

NS - Not sampled

Underlined values exceed discharge limits. These values are thought to be laboratory errors; resampling showed values below discharge limits.

M:ADOC: 012\LF_IRAWQ D y Table

5/31/12

NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS

NS
NS

NS
NS
NS
NS
NS
NS
NS

NS

NS
NS
NS
NS
NS
NS
NS
NS
NS
NS

NS
NS

NS
NS
NS
NS
NS
NS
NS

U (10)



Table 4-2. Whole Effluent Toxicity Testing Resullts.

Discharge Limit March 20-27, 2012 May 15-22, 2012
L C50
Daphnid (Ceriodaphnia dubia) 100% 70.7% >100%
Fathead Minnow (Pimephal es promelas) 100% >100% >100%
C-NOEC
Daphnid (Ceriodaphnia dubia) 100% <6.25% 25%
Fathead Minnow (Pimephal es promelas) 100% <6.25% 100%

Discharge limits and results in % effluent concentration.

LC50 - Lethal Concentration, 50 Percent (LC50) is the % effluent concentration that would cause death in 50 percent of the test organisms
over a specified period of time. For the Landfill Areatreatment system, the specified time period is 48 hours.

C-NOEC - Chronic No Observed Effect Concentration (C-NOEC) is the highest tested % effluent concentration whose effect is not different
from the control effect, according to the statistical test used. The NOEC is usually the highest tested % effluent concentration that causes no
observable adverse effect on the test organisms (i.e., the highest tested % effluent concentration at which the values for the observed responses
do not statistically differ from the controls).
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DRAFT

TABLE 6-1. LONG-TERM MONITORING FOR LANDFILL AREA REMEDIAL ACTION

L ocation \ Analysis | Freguency
Water Level Monitoring
Monitoring Wells (~90) Hand measurement Annually
Extraction Wells (5) Hand measurement Weekly
Groundwater Quality Monitoring
22 |ocations VOCs Annually
2 locations 1,4-dioxane Annually
6 locations geochemica parameters (dissolved Annually
arsenic, dissolved manganese,
dissolved iron, dissolved oxygen,
oxidation-reduction potential, and
pH).
Treatment System Monitoring
Extraction Wells (5) VOCs Quarterly
1,4-dioxane
Total arsenic
Total iron
Total manganese
Total phosphorus
Influent to Metals chloroethane, MTBE, MEK, VDC, Monthly
Microfiltration System vinyl chloride*, benzene, 1,2-
& dichloroethane*, 1,2-
Effluent from Liquid-Phase | dichloropropane*, methylene
Carbon Unit** chloride, TCE, bis (2-chloroethyl)
ether*, bis (2-ethylhexyl) phthalate*,
1,4-dioxane, total arsenic, tota
chromium, total iron, total lead, total
manganese, total nickel, total
beryllium and total phosphorus
Effluent from Treatment Whole effluent toxicity testing Quarterly for 1 year;
System Need/Frequency to be
determined thereafter
Air Odor monitoring Monthly

Extraction Well Monitoring

Extraction Wells (5)

Totalizer Reading/How Rate

| Monthly

*  Minimum “Related Numeric Criterid’ associated with monitoring only discharge
requirement (listed in Table 1-2) is below the reporting limit specified in the QAPP (HSI

GeoTrans, 2000).

** Subject to change based on operational experience and vendor recommendations.
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DRAFT

TABLE 6-2. LANDFILL AREA REMEDIAL ACTION CONTACTS

W R Grace Thor Helgason
(responsible party) de maximis, inc.
135 Beaver Street
Waltham, MA 02452
781-642-8775
TetraTech GEO Anne Sheehan
(consultant to Grace Tetra Tech GEO
dedling with One Monarch Drive

groundwater issues)

Littleton, MA 01460
978-952-0120

O&M;, Inc. Dave Fuerst

(consultant to Grace O&M, Inc.

maintaining 450 Montbrook Lane

groundwater Knoxville, TN 37919

treatment system) 865-691-5052

USEPA Derrick Golden
Waste Management Division
U.S. Environmental Protection Agency, Region 1
5 Post Office Square
Mail Code OSRRO7-4
Boston, MA 02109-3912
617-918-1448

MassDEP Jennifer McWeeney

Bureau of Waste Site Cleanup

Massachusetts Department of Environmental Protection
One Winter Street, 7" Floor

Boston, MA 02108

617-654-6560
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Jan 07 , 2009 - 10:48am
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2| [at—6" DA STEEL CASING
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BOTTOM OF WELL 106' BGS
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not to scale
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PROJECT NUMBER __3008.023.17

BORING/WELL NUMBER _ SELF-1

BORING LOG

PROJECT NAME _ WR Grace

DATE DRILLED __10/22/2007

LOCATION _ Acton, MA

CASING TYPE/DIAMETER __NA

DRILLING METHOD__Mini-Rotosonic

SCREEN TYPE/SLOT _NA

SAMPLING METHOD _ Mini-Rotosonic

GRAVEL PACK TYPE__NA

GROUND ELEVATION _ No survey

MP ELEVATION No Survey

DEPTH TO WATER __59.1 ft

GROUT TYPE/QUANTITY _ Volclay Grout and Bentonite Mix

LOGGED BY _ KGA

DRILLING CONTRACTOR_Boart Longyear - DL Maher

NORTHING/ERATING No Survey

BORING_WELL NEAREA_SELF1_030408.GPJ HSI_MA.GDT 3/26/08

[
- > 3 s
E x. 2 T ] — 5t
& U3l w =O Q <=
& a5l & 2. m T LITHOLOGIC DESCRIPTION 'i T WELL DIAGRAM
o oLl = O £ o lol=]
T W= 5 o
@ (0]
0.1 40 Orange/brown, fine to medium SAND, loose, dry
1.5
Grey/brown, fine to medium SAND, locse, dry
50
No Recovery
10.0
0 25 Grey, fine to medium SAND, trace coarse sand, medium
dense, wet
15.0
0 50 Greyfbrown, fine to medium SAND, loose, dry
20.0 8
- Boring
No Recovery Backfilled with
B 7] Grout and
L _ Bentonite
Mixture
25.0
{ 50 Grey/brown, fine to medium SAND, trace fine gravel,
loose, dry
1|
30.0
) 40 Greyfbrown, fine to coarse SAND, medium dense, moist
1
Continued Next Page

PAGE 1 OF 3
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BORING_WELL NEAREA_SELF1_030408.GPJ HS| MA.GDT /26/08

BORING LOG
PROJECT NUMBER__3008.023.17 BORING/WELL NUMBER _ SELF-1
PROJECT NAME _ WR Grace DATE DRILLED _ 10/22/2007
Continued from Previous Page
22, > :
€ g 2 o
2 8 % = LITHOLOGIC DESCRIPTION 'E & WELL DIAGRAM
=] QEl = oo
o W1 o QO
o %
48
36.8
Brown, fine to medium SAND, medium dense, dry
40.0
0.2 20 Grey/brown, fine to medium SAND, medium dense, dry
45.0
0.8 40 Grey/brown, fine to medium SAND, trace gravel, medium
dense, moist
50.0
0.1 45 Grey/brown, fine to medium SAND, some silt, medium
dense, moist
55.0
0.3 28 Grey/brown, fine to medium SAND and SILT, dense, moist
0 & 61.0
Brown, fine to medium SAND, trace silt, medium dense,
moist
65.0
no recovery
70.0
0.4 41 Brown, fine SAND and SILT, trace clay, very dense, moist 70.5
Grey, fing SAND and SILT, some clay, very dense, moist
72.1
Brown, fine SAND and SILT, trace clay, very dense, moist
75.0
Continuad Next Page

PAGE 2 OF 3



PROJECT NUMBER__3008.023.17
PROJECT NAME _ WR Grace

BORING/WELL NUMBER _ SELF-1

BORING LOG

DATE DRILLED _ 10/22/2007

Continued from Previous Page

BORING_WELL NEAREA_SELF1_030408.GPJ HSI MA.GDT 3/26/08

> | 2
E &g s 5 T
2 34 & = LITHOLOGIC DESCRIPTION e WELL DIAGRAM
o CE|l = L o0
& W=z 3 O
@2 [}
1.1 50 |amrazs il Grey, fine SAND and SILT, dense, moist
ot 78.1
*;f]  Brownigrey, fine SAND and SILT, dense, moist
4.8 L S R
96 82.7
Same as above, intermittent layers of oxidized SAND and
SILT
Grey, SILT, trace clay, dense, moist
14 60 SELF-1-88
C 89.7
— 90— Same as above, intermittent layers of oxidized SAND and
2.8 48 egins SILT —-_—
Grey, SILT, trace clay, trace cobbles, dense, moist
4.2 55 Bl B
i Grey Til
| ﬁ 100.0
Lol Botiom of Baring at 100° BGS
[
I

PAGE 3 OF 3
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Aug 03 , 2010 - 2:34pm

TOP OF BEDROCK (108" BGS) ——

BOTTOM OF WELL 110.90° BGS

Figure 3 Well Completion Diagram
Extraction Well SELF-2
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|

EXISTING GROUNDSURFACE
195.92 ft. NGVD

1k
&‘\ PROTECTIVE COVER

——— 12" DIA. BOREHOLE

, «—— BENTONITE/CEMENT GROUT

-—— 6" DIA. CARBON STEEL CASING

L— BENTONITE SEAL (74.9'-77.9' BGS)

—— §000 SAND PACK (77.9'-110.9' BGS)

~——— 6" DIA. 06 SLOT SS WELL SCREEN (82.9'-110.9" BGS)

BGS = BELOW GROUND SURFACE

not to scale

4




"
T
u
L~
;
ki
ﬁ
x

RO-ACTS 301 T\ T%—-11_LF-EXTH

AW

PROTECTIVE COVER

EXISTING GROUNDSURFACE
195.1 ft. NGVD

—8.75" DIA. BOREHOLE

BEDROCK SURFACE (160" BGS)

——— 6" DIA. OPEN BOREHOLE IN BEDROCK (165'-220" BGS)

WATER BEARING FRACTURES
ENCOUNTERED BETWEEN
218" AND 220’ BGS

BOTTOM OF WELL 220" BGS

+—— 6" DIA. CARBON STEEL CASING (TO 165 BGS)

not to scole

EXTRACTION WELL SWLF-2

= BELOW GROUND SURFACE LOCATIONE

W.R. Grace, Acton, Massachusetis

APPROVED

1t TETRATECH GEO [

PROVECTH

117-3008

DATE

JUNE 2011
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DRAFT

ATTACHMENT B

CONSTRUCTION INSPECTION REPORTS

For W.R. Grace & Co. - Conn Tetra Tech GEO



Construction Inspection Report
W. R. Grace Superfund Site, Acton Massachusetts
Landfill Area Remedial Action Construction

Date: [fO~[{2-I1O Weather: ?C/ov&a/ LO ’
Equipment/Personnel On-Site: i C(xam;/pa_ » —jgt?/ (Q?m Sonnetl” const.
Gétdl\h,e Cons 15 rue-%n/

Description of Work Accepted: ,4// ooﬁ aégy‘{,—

Description of Corrective Actions to be taken: y\)a—,q,é-

Description of Photographs Taken?laﬁ‘ fcf'QCe s 8.0 E,Q-D mﬁ Cé‘cm (é: S,

Name: Dim aa.a,,?fz_, Signature:;%z : é,/_
v V

FOrR W.R. GRACE & C0. - CONN O&M, Inc.




Construction Inspection Report
W. R. Grace Superfund Site, Acton Massachuselts
Landfill Area Remedial Action Construction

Date: /0~ 5-/O Weather: f K 7o v/;/ S 7

Equipment/Personnel On-Site: NN { 222/@ \)06-‘[ st»«\ %ﬂe?%cbn 57

ct7ar of 5’6%’@
Q?M/nﬁé}rr?

Description of Work Performed:

q(—:)rm A c%f'— Can Cre,J‘ e on

Description of Work Accepted: ,4/ ) 5ﬁ qzén\/{

Description of Corrective Actions to be taken: ﬂ_),,“ e

Description of Photographs Taken: 7;0k 72)‘ Crires o 90 Cpmmcévébn M/

CPU’EMST
4,

—_— -
Name: \_5@ (2& frasy oo Signature:g Q%\
v [

For W.R. GRACE & CO. - CONN O&M, Inc,




Construction Inspection Report
W. R. Grace Superfund Site, Acton Massachusetts
Landfill Area Remedial Action Construction

Date:  J0-/S /O Weather:  Sonny” /{ ‘

Equipment/Personnel On-Site: o =2 TVoel £ Sonartt comst
C_\_lmv.ﬁne Comnsdrocfion

Description of Work Performed: 7 Zagﬂ 6'&?»1 Q-[E Q%ZM To7v

Description of Work Accepted: ,ﬂt// o Qﬁ,éd\/( p

Description of Cotrective Actions to be taken: A ) 2

Description of Photographs Taken: ’7;()%. (,/aaic;‘p ores ,«)(p Qv)‘l/aﬁ[/))ﬂ .

v

Name: 4 Signature: Q/)/_/—"
_ Q(m ( ZZ&W@& an / Lo 7

FOR W.R. GRACE & C0O. - CONN O&M, Inc.


mailto:l:@;t...ll-{2--"'d

Construction Inspection Report
W. R. Grace Superfund Site, Acton Massachusetts
Landfill Area Remedial Action Construction

Date:  /O-2/ '/0 Weather: p (&v%/ 5 @ i

. -~ N ;
Equipment/Personnel On-Site: M%#@L&MM
G‘am’ne _ Conadrocdiom

i ) " 2
Description of Work Performed: ‘,_z’%gam?éz'w G‘VQ O(’C;vr/ aJ?Z‘\F“n M/ dp/_fw .

Description of Work Accepted: 'ﬂ// & qC g,ém/&

Description of Corrective Actions to be taken: A}b—,f( &

Description of Photographs Taken: T— b . ; (JJI{_J?,M. m«.@ﬂ

Lleoc.

-

Name: SM {2’39 . e Signature: w—'
v gn /
Ve

For W R. GRACE & Co0. - CONN O&M, Inc.



http:l"'rro'-""fL~-A-12LJ~'Le4:h_...rou...r.e'"'s'----<G:F�(;!Jl--'WdOJeUfX�11J-.tci<'L'""'�"-!<=c-'a.uJ

Construction Inspection Report
W. R. Grace Superfund Site, Acton Massachusetts
Landfill Area Remedial Action Construction

Date:_| )-25 /O Weather: C/OucQ/ 55)0
Equipment/Personnel On-Site: Cr i ﬁrﬂm{/yﬂ_ / \‘J‘BC/ cgnw S;mteﬁ[' Const,
Chwine. Cnsteoetion Y/

Description of Work Performed: ;/::J Seze )Zibn g)cg\' .‘}O/ 8¢ m&y 0 ma(?u’\a memVL ’

MJ(L['/S gl"\S?c‘,gﬂ eQ)an/Qw{ﬁha

Description of Work Accepted: ’/4[{ 0 Sﬂl C‘LLC)'J-L

Description of Corrective Actions to be taken: ﬂ.)mx;

Description of Photographs Taken: ﬁ'c}o&— WI)\(;('W@_S @_RQ \,Cmn 210(3’@ 31Q/_a s
L/;.VAIQ CO‘V\A?A\W&T‘" LA 70\/“-5 . y

Name: :S:(:Y\ ngoﬂ.ﬁ{,# Signature: ¢ ;, { Z ;L :
=

FOR W.R. GRACE & C0O. - CONN O&M, Inc.




Construction Inspection Report
W. R. Grace Superfund Site, Acton Massachusetts
Landfill Area Remedial Action Construction

Date: ”’(7’(0 Weather: f SW/ \{9’2 °
Equipment/Personnel On-Site: O'fm a)@yy@ /’ \jgf// Q‘Mﬁf?ﬂé%
\gﬂﬂ(’#s j)”;/{ﬂ?j 6’;/4 2

Description of Work Performed: ,,//zm o OQ S (i/ Jd}/éﬁ! Cpr.strveldor —

___Cf—acféméj_&ﬂ;&k‘/ Zs

Description of Work Accepted: ﬁ[/ é ,Q xéa ye

Description of Corrective Actions to be taken: W‘M

Description of Photographs Taken: j&a{é ?@C“A}{‘Q S o SQ feef ;Qﬂm% g
_ﬁei%_&g ecrected .

Name: Loz Vont (Koo Signature” L
7 7
/

FOR W.R. GRACE & C0. - CONN O&M, Inc.




Construction Inspection Report
W. R. Grace Superfund Site, Acton Massachusetts
Landfill Area Remedial Action Construction

¥el
Date:_ /1-23+/0 Weather: ﬁ & / sulS f/ 5
Equipment/Personnel On-Site: 37% &W, _ / j;w / ;'Cm« 5{?;/;/1:"74 , S'g.omxﬁf?s
bdcllgﬁt\fm Crer - / _
¢

Description of Work Performed: 7 a :Eﬁ #fhd')"l ((P S‘fc’e/ | é—ol///ﬁ ConStroctzon.

?m:m uj&//j £ r‘oovg.

Description of Work Accepted: 4// f‘HQ' a é@ M

Description of Corrective Actions to be taken: /U tn £

Description ({o‘f Photographs Taken: ﬁ? cqz;)r,o_g OQQ‘ é u;/éxﬁ i oda,// S an/
(édad -

Name: :’Tm,(z Pl Signature: %z é.,/L
.
/4 / i’

FOR W.R. GRACE & CO. - CONN O&M, Inc.




Construction Inspection Report
W. R. Grace Superfund Site, Acton Massachusetts
Landfill Area Remedial Action Construction

Date: /Q 2~ O Weather: §WAJ (‘@/ ﬂ % S
Equipment/Personnel On-Site: Sfﬂ ﬂ@'H" (’\ 3, ;L(’am «8; Crew — [ aum Ba_rber’
EXCaye: /o(“ Lobcea ‘?{ b Cé /roc“-‘f

Description of Work Performed: MasTal/ Fcenctiiig pndl 1o L

‘ﬁbf"‘ /am{ﬂnc // &w/u‘r r/r) VL=, 7’7‘55‘«7{18'1% u:‘ . /4/5‘:’) S'?(ar‘\(cﬁ
"f”‘C’ﬁcllﬁqu dr Vew L)g {ap\,q e Cc//urrfff fo épanﬂ ﬁé‘o Spfiﬂﬁdﬁ‘
(‘m({w&/d‘ﬂ :QMS/’I//(L? fgo sb!zg??-

Description of Work Accepted: /~/// / A oC 6. éo e

Description of Corrective Actions to be taken: /l/ on e

Description of Photographs Taken: 69?6‘!(0rcs oao (}1‘_” &) oo' GJQO Ve ab r‘k :

v

Name: :Im O'a,.;/ — Signaturezg/%_ (Zy}%
e

FOR W.R. GRACE & C0. - CONN O&M, Inc.
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Of Massachusetts

“"The Construction Testing People”

Page 1
5 Richardson Lane, Stoneham, MA 02180 781-438-7755 (Voice) 781-438-6216 (Fax)
Soil Testing Results - Transmittal Report ReportDate 10/05/2010
Lori Silli Report No. 1
ori Sillinger
O & M, Inc. Job Number 13836
450 Montbrook Lane Project 50 Independence Road, Acton, MA
Knoxville, TN 379109 PO¥ 7320-Concrete Testing-001
Contractor Senate Construction
Sample Submitted By ~Sample No. 678
Date Submitté.d:_

. Our Repre e_n_t_aﬁye_.

- bBave Lent

10-01-10

"sau'r'cé of 'Sé'rhblé
- On-Slte Exlstmg @ Iocatlon
' . Off-Site Borrow from:” T

‘Cent;'e'r of new building,

Soﬁth w_ail )

- PrOpPOSEd-USE: Below- feotlngs,

foundatlonbackflll -

..-Material- Submitted - As:.- O D

|Z] StructurallGranu!ar Fill: ’ '
[J Ordinary Borrow: © MHD M1.01.0 (Shall be approved. by the, Architect)
D Gravel Borrow:  MHD M1.03.0 Type i
] PTOCEsEed Gravel' For Base Course?! ™ “"MHD M1 03 . g
: EI Sand Borrow: ~ MHD M1.04.0 Type: L A
O _Reclaimed. Pavement Borrow for Base Course: VMHD M1.11.0. . . s e nenn Do a
|:| Crushed Stone: = MHD M2.01.0 o BT L
n _ Dense Graded Crushed Stone for Base Course: MHD M2.01.7 1 i
[] common Borrow: :
D Drainage Fill:
_|_:|_ Other:
Requested Testing

& Gradation Analysis
D Permeability

O Atterberg Limits
Modified Proctor
|:| Other:

M| Hydrometer
Wash Sieve Analysis

Material Classification: Silty Sand

Project Specification Conformance Results

Does conform:
Does NOT conform:
Marginally does not* conform...Basis:

* We suggest the suitability of this soil sample be reviewed for approval by the Architect and the Engineers-of-Record.
No Specifications provided to our office.

Specifications provided to our office but sample not submitted to a specific use.

Sample submitted without indication of intended use and without specifications.

OO0 OO0

GENERAL REMARKS: Material submitted for the purpose of compaction testing.

Geotechnical Department

REVIEWED BY:

oA

Our reports are available in PDF form via email. Please email us at reports@utsofmass.com for more information.
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5 Richardson Lane, Stoneham, MA 02180 781-438-7755 (Voice) 781-438-6216 {Fax)

Soil Testing Results - Transmittal Report

Lori Sillinger

0 & M, Inc.

450 Montbrook Lane
Knoxville, TN 37919

Of Massachusetts
“The Construction Testing People”™

Report Date
Report No.
Job Number
Project

Contractor

Page 2

10/05/2010

1

13836

50 Independence Read, Acton, MA
PC# 7320-Concrete Testing-001

Senate Construction

oGl

Senate Construction
0 & M, Inc.

Brian Trickett

David Fuerst




UTS of Massachusetts, Inc.
5 Richardson Lane, Stoneham, MA 02180 781-438-7755 (Voice) 781-438-6216 (Fax)

Attachment

Report Date 10/05/2010

Report No. 1

Job Number 13836

Project 50 Independence Road, Acton, MA

pO# 7320-Concrete Testing-001

Particle Size Distribution Report

Bin,
3 in,
2n.

o
g

[#100
T IpEag

100
90 -
80 : :
70 .
. :
o 60} _ A
2 -
w ‘
E 50 o from = ‘L;
1T} !
Q
18 40f
. i
: i
30F- i
. )
20y =Ty
10 - ;
4] . - , D ) R T )
500 100 i 1 o1 0.0 0001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | % cLay
0.0 1.6 78.7 19.7
SIEVE PERCENT SPEC.” PASS? Material Description
SiZE FINER PERCENT | (X=NO) F-M SAND, LITTLE SILT, TRACE GRAVEL
1in. 100.0
3/4 in. 99.8
w5 g
#
. Afterberg Limits
#10 95.3 = = =
#20 87.7 PL= L= Pl=
ggg ggg’ Coefficlents
#100 176 Dgs= 0.687 Dsg:—‘- 0.274 Dsg.f 0.212
#200 19.7 D3p= 0.116 D1g= D1p=
C\,= Ce=
Classification
UsCs= SM AASHTO=
Remarks
* (no specification provided)
Sample No.: 678 Source of Sample: CENTER OF NEW BLDG. §. WALL Date: 10/05/2010
Location: Elev./Depth:
UTS OF MASSACHUSETTS, INC. | Client: SENATE CONSTRUCTION
. Project; M INC,, ACTON, MA
5 Richardson Lane roject: O&M INC '
Stoneham, MA 02180 Project No: Figure 678

Page 3




UTS of Massachusetts, Inc.
5 Richardson Lane, Stoneham, MA 02180 781-438-7755 (Voice) 781-438-6216 {Fax)

Attachment

ReportDate 10/05/2010
Report No. 1
Job Number 13836

Project 50 Independence Road, Acton, MA

PO# 7320-Concrete Testing-001

Page 4

Ll

Dry density, pcf

COMPACTION TEST REPORT

Curve No.: 678
Project No.:
Project: O&M INC., ACTON, MA

Location:

Elev./Depth: Sample No. 678
Remarks: CENTER OF NEW BLDG. 5. WALL

7 MATERIAL DESCRIPTION
Description: F-M SAND, LITTLE SILT, TRACE GRAVEL

Classifications - . USCS: SM AASHTO:

Nat. Molst. = $p.G, = 275

. Liquid Limit = L Plasticity Index =
%h>Nod= 1.6% C % < No.200= 19.7%

Date:

10/05/2010

ROCK CORRECTED TEST RESULTS

UNCORRECTED

Maximum dry‘density = 118.0 pef : 117.0 pef
Optimum moisture = 1 1.0 % 11.5%

120

140]

Test spécification: -
ASTM D 155791 Procedure A Modified
Oversize correction applied to each point

130

100 —

110

g0

100% SATURATION CURVES
FOR SPEC. GRAV. EQUAL TO:

80

70

Water content, %

UTS of Massachusetts, Inc.

40

678




Of Massachusetts

“The Construction Testing People™ Page 1

5 Richardson Lane, Stoneham, MA 02180 781-438-7755 (Voice) 781-438-6216 (Fax)

Soil Inspection Report ReportDate  10/06/2010
Report No. 2

Lori Sillinger Job Number 13836

0O & M, Inc.

450 Montbrook Lane Project 0 & M, 50 Independence Road, Acton
Knoxville, TN 279319 PO# 7320-Concrete Testing-001
Contractor Senate Construction

WEATHER: Heavy rain/wind, 50 degrees

TJIME: 6:30 AM

CONTACT: N/A

PURPOSE: Perform field density tests

EQUIPMENT: None-previously prepared

TEST METHOD: Sand Cone [C] Nuclear Densometer
TITLE: [ inspector [ staff Engineer [ Engineer
OBSERVATIONS:

This report follows a site visit to observe earthwerk for footing base. The undersigned arrived on
site to perform field density tests on the bottom of footing. Due to the heavy rain testing could not

be performed. A visual inspection was performed on the footing bottom and it appeared to be stable and

firm.

— ——
Inspector. .. - .. : L Premium | - o0 S . | Travel

Name . -7 . .. e o Time |Hours - . ... |Time

Erik Irving No Min Day 1 Hr (s}

REVIEWED BY: Chuck Fraser %—,

Qur reports are available in PDF form via email. Please email us at reportsQutsofmass.com for more information.

cc: Senate Construction Brian Trickett
0 & M, Inc, David Fuerst
Senate Construction Joel Delorey
Val Prest

Acton Town Hall Mark Barbadorc


mailto:reports@utsofmass.com

UTS of Massachusetts, Inc. Page 2
5 Richardson Lane, Stoneham, MA 02180 781-438-7755 (Voice) 781-438-6216 (Fax)

Report Date  10/06/2010

Report No. 2

Job Number 13836

Project 0 & M, 50 Independence Road, Acton

PO# 7320-Concrete Testing-001
Attachment g

10

SKETCH (o-¢"'°

U P

FIELD

i
TN

v 148,

A

w
hi ey | TEEAL

Tiveeieh | S| Brlom | Cle dad

RAIR

{ B2
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O3 M

=
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PROJECT NO.:
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Of Massachusetts
/ "The Construction Testing People™

-Page 1
5 Richardson Lane, Stoneham, MA 02180 781-438-7755 (Voice) 781-438-6216 (Fax)
o Report No. 1
Lori Sillinger JobNumber 13836
O & M, Inc. ]
450 Montbrook Lane Project 0 & M, 50 Independence Road, Acton
Knoxville, TN 37919 PO# 7320-Concrete Testing-001
Contractor Senate Construction
WEATHER:
o IME:
CONTACT:
SUMMARY:
Transported 1 set of cylinders cast on 10/8/10 to the lab for testing.
GENERAL REMARKS:
Inspector ~© . Lo A e FPremiam | e oo Travel )
Name L e .. |- Time -JHours -~ . S0 - 1Time
D. Boyden No

REVIEWED BY: William P. Crabtree

s

Our reports are available in PDF form via email. Please email us at reports@utsofmass.com for more information.

ce Senate Construction Brian Trickett
0 & M, Inc. David Fuerst
Senate Construction Joel Delorey
Val Prest

- Acton Town Hall Mark Barbadoro umgaﬂm
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Of Massachusetts
"The Construction Testing People™

5 Richardson Lane, Stoneham, MA 02180 781-438-7755 {Voice) 781-438-6216 (Fax)

-Page 1

Acton

Compressive Strength Report - Concrete ReportDate 10/08/2010
11 Report No. 1
Lori Sillinger
N Job Number 13836
O & M, Inc.
450 Montbrook Lane Project 0 & M, 50 Independence Road,
Knoxville, TN 37919 PO# 7320-Concrete Testing-001
Contractor Senate Construction

Concrete Co. Kane Perkins

ALL FIELD TESTS DONE ACCORDING TO ASTM: C-172 C-31 C-143 C-1064

-ALL COMPRESSIVE STRENGTH TESTS DONE ACCORDING TO ASTM: C-39

CLASS CONCRETE: 3000# 3/4" No. Of Sets: 1 CUBIC YARDS: 32
SET 1 LOCATION: Footing, column line 1-4
: T . " Total | Unit{ . . Slump (in.) 4
Lab Size Area Date Date . Age: Load | . Load| Fracture AirTemp. (F) |70
No. {in) - | {sq.In)| Condition | Cast Tested Days {Ibs.}| ~ (psi)| Type Conc Temp (F) |75
1083 4 x 8 12,56 Good 10/08/2010 |10/15/2010 7| 27,000 2,150 4 Truck No 54
1084. 4 2 8 12.56 Good 10/08/2010 | 10/22/2010 14 Ticket No. 162784
O TS EBE
I Ly . Goo 1 N
z Unit Wt Ibs/cu ft
1087 4 x 8 12.56 Good 10/08/2010 [ 11/05/2010 28 -
Air Content (%
GENERAL REMARKS:
inspector™ o Premium 'Travgi_ S
Name . Time . |Hours Time .
Matt Winegar No Min Day 1 Hr(s}
REVIEWED BY: Robert S. Granada (‘:24/’—‘
- .
FRACTURE TYPES
Type 1 Type 2 Typé 3 Type 4 Typeb Type &
Reasonably well-formed Well-formed cone on Columner vertical Diagonal fracture Side fractures at top Similar to Type §
cones on both ends, one end, vertical cracks cracking through with no cracking or bottom (occur but end of
less than 1 in. running through caps, both ends, no through ends; tap commonly with cylinder is
[25 mm] of cracking no well-defined cone well-formed cones with hammer to unbonded caps) pointed
throught caps on other end distinguish from
Type 1

Cur reports are available in PDF form via email. Please email us at reports@utsofmass.com for more information.
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Of Massachusetts
“The Construction Testing People™

Page 2
5 Richardson Lane, Stoneham, MA 02180 781-438-7755 (Voice) 781-438-6216 (Fax}
Compressive Strength Report - Concrete ReportDate  10/08/2010
Lori Silli Report No. 1
ori Sillinger
0 & M, Inc. Job Number 13836
450 Montbrook Lane Project 0 & M, 50 Independence Road, Acton
Knoxville, TN 37919 PO# 7320-Concrete Testing-001
Contractor Senate Construction
Concrete Co. Kane Perkins
- CcC: Senate Construction Brian Trickett
O & M, Inc. David Fuerst
Senate Construction Joel Delorey

Val Prest
Acton Town Hall Mark Barbadoro



Of Massachusetts
4 “The Construction Testing People™

Page 3
5 Richardson Lane, Stoneham, MA 02180 781-438-7755 (Voice) 781-438-6216 (Fax)
Compressive Strength Report - Concrete ReportDate 10/08/2010
Lori Silli Report No. 1
ori Sillinger
O & M, Inc. Job Number 13836
450 Montbrook Lane Project 0 & M, 50 Independence Road, Acton
Knoxville, TN 37919 PO# 7320-Concrete Testing-001
Contractor Senate Construction
Concrete Co. Kane Perkins
FIELD SUMMARY REPORT
"Total Pour: Footing, column line 1-4
Method of Placement: [1Pump X chute Discharge [ Bucket [ other
Other:
Method of Concrete Consolidation: & vibrator [ other
Other:
Cylinder Fabrication Location: R Truck Discharge Chute ] End of Pump Hose
Cylinder Storage: [TcCuringBox L] Thermal Blanket L] Hay/Straw ] Trailer T] Field
D Other
Placement Protection: [ Thermal Blankets [ Heat ] None
[ other

Slump Specification (in.) 3

Number of slumps out of specification reported to
if rejected

Approved by

Remarks:



UTS of Massachusetts, Inc.

& Richardson Lane, Stoneham, MA 02180 781 .438-7755 (Voice) 781-438-6216 (Fax)

Attachment

Page 4

Report Date 10/08/2010
Report No. 1
Job Number 13836
Project O & M, 50 Independence Road, Acton
pO# 7320-Concrete Testing-001
, ”
ok | Of Massachusetis Inc.
o
The Construction Testing People”
: Page #
DAILY REPORT OF CONCRETE POUR '
PROJECT NAME. ,.,-\ N | “v"/‘\“\ PROJECT NO.:
DATE,__ /D .y AIRTEMP..__ '} TOTAL YARDS:__ D
LOCATION OF POUR: '
Load & | Slump | Batching | Batching } Time In | Yards | Concrete | % of T_ibket# No. of
Truck # |inches |In Out Minutes Temp. Air - Cylinders
; VA T A |
SRR VR ENS N AR TS it
£ 200 1035 140 |0 o
&, 230|800 190 |30 53112
' L , o L
;_/}a‘. < L 5, };3 —75 Y foy
\ e e Y-
e
-2
A L . ]
INSPECTOR:_} | g\ V" " g T REMARKS:

) _ (/'
5 Richardson Lane, Stoneham, Massachusetts 02180 (781) 438-7755 Fax (781) 438-6216

-




Df Massachuselits

5 Richardson Lane, Stoneham, MA 02180 781-438-7755 (Voice} 781-438-6216 (Fax)

Concrete Field Report

Lori Sillinger

0 & M, Inc.

450 Montbrock Lane
Knoxville, TN 37919

Report Date
Report No.
Job Number

"The Construction Testing People™

Project

Contractor

Page 1

10/15/2010

2

13836

O & M, 50 Independence Road, Acton
PO# 7320-Concrete Testing-001

Senate Construction

WEATHER:

JIME:

CONTACT:

SUMMARY:

Transported 1 set of cylinders cast on 10/13/10 to the lab for testing.

GENERAL REMARKS:

inspector - Premlum _ e | Travel
Name ' . Time Holirs " |'Time
Matt Winegar No

REVIEWED BY: William P. Crabtree

WO

Our reports are available in PDF form via email.

Please email us at reportsfutsofmass.com for more information.

[olo ¥ Senate Construction
0 & M, Inc,
Senate Construction

- Acton Town Hall

Brian Trickett
David Fuerst

Joel Delorey

val Prest

Mark Barbadoro



mailto:reports@utsofmass.com

Of Massachusetts
3 "The Construction Testing People”™

5 Richardson Lane, Stoneham, MA 02180 781-438-7755 (Voice) 781-438-6216 {Fax)

Compressive Strength Report - Concrete

Lori Sillinger

0 & M, Inc.
450 Montbrook Lane
Knoxville, TN 37919

Report Date
Report No.
Job Number
Project

Contractor

Page 1

10/13/2010
2
13836

O & M, 50 Independence Rcad, Acton

PO¥ 7320-Concrete Testing-001
Senate Construction

Kane Perkins

Concrete Co.

ALL FIELD TESTS DONE ACCORDING TO ASTM: C-172 C-31 C-143 C-1064

ALL COMPRESSIVE STRENGTH TESTS DONE ACCORDING TO ASTM: C-33

CLASS CONCRETE: 3000# 3/4" No. Of Sets: 1 CUBIC YARDS: 31 1/2
SET 1LOCATION: Wall, column line 3 at D

T ' - T Total Unit | Slump (in.) 4 1/2
Lab Size Area Date Date Age Load|. = Load; Fracture Air Temp. (F.) [70
No. | (in) | .(sq.in)| Condition |Cast Tested = | Days| (bs)|  (psi)]| Type Conc Temp (F) | 72
1421 4 x 8 12.56 Good 10/13/20:0 | 10/20/2010 71 25,000 1,990 2 _ Truck No. 53
1422 4 x 8 12.56 Good 10/13/2010 | 10/27/2010 la Ticket No. H162871
ot e | it cead o/ /avio [Tiiosaoio |78 Time
I . [ole! N -
1425 4 . 8 12.56 Good 10/13/2010 111/10/2010 28 Unit Wt Ibsfcu ft

X . -
Air Content (%
GENERAL REMARKS: . — — — - -
Inspector - . : | Premium | . Travel ..
Narie . - ‘Time | Hours Time .- ..
D. Boyden Ho Min Day 1 Hx (s}
REVIEWED BY: Rcbert S. Granada (gg/’_‘
- -
FRACTURE TYPES
Type 1 Type 2 Type 3 Type 4 Type5 Type 6
Reasonably well-formed Well-formed cone on Columner vertical Diagonal fracture Side fractures at top Similar to Type 5
cones on hoth ends, one end, vertical cracks cracking through with no cracking or hottom {occur but end of
less than 1in. running through caps, both ends, no through ends; tap commonly with cylinder is
[25 mm] of cracking no well-defined cone well-formed cones with hammer to unbonded caps) pointed
throught caps on other end distinguish from

Type 1

Cur reports are available in PDF form via email.

Please email us at reports@utsofmass.com for more information.



mailto:reports@utsofmass.com

5 Richardson Lane, Stoneham, MA 02180 781-438-7755 (Voice) 781-438-6216 (Fax)

Compressive Strength Report - Concrete

Of Massachusetis

Lori Sillinger

0 & M, Inc.

450 Montbrook Lane
Knoxville, TN 37919

;| “The Construction Testing People”™

Report Date
Report No.
Jobh Number
Project

Contractor

Concrete Co,

Page 2

10/13/2010

2

13836

0 & M, 50 Independence Road, Acton
PO# 7320-Concrete Testing-001
Senate Construction

Kane Perkins

CCl

Senate Construction
0 & M, Inc.
Senate Construction

Acton Town Hall

Brian Trickett
David Fuerst
Joel Deloxey
Val Prest

Mark Barbadoro



Of Massachusetts
"The Construction Testing People”

Page 3
5 Richardson Lane, Stoneham, MA 02180 781-438-7755 (Voice) 781-438-6216 (Fax)
Compressive Strength Report - Concrete ReportDate 10/13/2010
Lori Silli Report No. 2
orl 1 inger
0O & M, Inc. Job Number 1383¢
450 Montbrook Lane Project O & M, 50 Independence Road, Acton
Knoxville, TN 37919 PO# 7320-Concrete Testing-001
Contractor Senate Construction
Concrete Co. Kane Perkins
FIELD SUMMARY REPORT
*Total Pour: Walls, coclumn line A at 1-2.92, 1 at A-D and D at 1-3.3
Method of Placement: [ Pump [X] Chute Discharge [] Bucket [ other
Other:
Method of Concrete Consolidation: ] vibrator ] other
Other:
Cylinder Fabrication Location: X Truck Discharge Chute E End of Pump Hose
‘ Cylinder Storage: -D Curing Box D Thermal Blanket D Hay/Straw E Trailer n Field
D Other
Placement Protection: |:| Thermal Blankets D Heat |:| None
[ other
Slump Specification {in.) 4
Number of slumps out of specification reported to (1) 4 1/2

If rejected

Approved by Joel Delorey

Remarks:



UTS of Massachusetts, Inc. Page 4
5 Richardson Lane, Stoneham, MA 02180 781-438.7755 (Voice) 781-438-6216 {Fax)

ReportDate 10/13/2010

Report No. 2

Job Number 13836

Project 0 & M, 50 Independence Road, Acton

Attachment PO# 7320-Concrete Testing-001

' Of Massachusetts Inc.
“The Consfruction Testing People”

Page #

- DAILY REPORT OF CONCRETE POUR

PROJECT NaME:__ D 7+M_B/Lp . PROJECT NO..
DATE: /D ~/J =& ARTEMP: 78  TOTAL YARDS: 215

LOCATION OF PQUR.__ DI ALLs Gi; Ae€li2.9° /e D * De/B 73
nﬂaff?zdéus 200 Yy " _ )

Load & | Slump [ Batching | Batching | Time In | Yards | Concrete | % of T_iéket# Na. of
Truck# |Inches |In Cut Minutes | Temp. Air Cylinders
53 4o 130 (60 s | 72 | lwiutsw| s
sy | clews lgos 180 | | lwrsnwl

49 1105 s |0 g7 W82/
—— )Y - %,VQEIV REMARKS:

5 Richardson Lane, Stoneham, Massachusetts 02180 (781) 438-7755 Fax (781) 438-6216




Of Massachusetts
"The Construction Testing People™

-Page 1
5 Richardson Lane, Stoneham, MA 02180 781-438-7755 (Voice) 781-438-6216 (Fax) WY -20m
Concrete Field Report ReportDate  10/19/2010
Report No. 3
Lori Sillinger
0 s M, Inc. Job Number 13836
450 Montbrook Lane Project C & M, 50 Independence Road, Acton
Knoxville, TN 37919 PO# 7320-Concrete Testing-001
Contractor Senate Construction
WEATHER:
o IME:
CONTACT:
SUMMARY:

Transported 1 set of cylinders cast on 10/18/10 to the lab for testing.

GENERAL REMARKS:

nspector . oo o T 0 e premium f T T Travel
Name . o o o0 Time |Houws T T yime

R. Lopes No

REVIEWED BY: William P. Crabtree

Up(/

Our reports are available in PDF form via email. Please email us at reports@utsofmass.com for more information.

cC’ Senate Construction Brian Trickett
0 & M, Inc, David Fuerst
Senate Construction Joel Delorey
Val Prest

- Acton Town Hall Mark Barbadoro


mailto:reports@utsofmass.com

5 Richardson Lane, Stoneham, MA 02180 781-438-7755 (Voice) 781-438-6216 (Fax)

Of Massachusetts
“"The Construction Testing People™

Compressive Strength Report - Concrete

Lori Sillinger

0 & M, Inc.

450 Montbrook Lane

Knoxville, TN

37919

Report Date
Report No.
Job Number
Project

Contractor
Concrete Co.

-Page 1

10/18/2010
3
13836
0 & M,
PO# 7320-Concrete Testing-001
Senate Construction

Kane Perkins

Uy,

50 Independence Recad, Acton

ALL FIELD TESTS DONE ACCORDING TO ASTM: C-172 C-31 C-143 C-1064

ALL COMPRESSIVE STRENGTH TESTS DONE ACCORDING TO ASTM: C-39

CLASS CONCRETE: 3000# 3/4" No. Of Sets: 1 CUBIC YARDS: 31 1/2
SET 1 LOCATION: Wall, column line 1-3, southeast corner
Total Unit Slump (in.} 4
Lab Size Area o Date Date Age Load Load | Fracture Air Temp. (F.) |65
No. {in) | (sq.in)| Condition | Cast Tested Days {Ibs.) (psi.)| Type Conc Temp (F) |60
J135 4 % 8 12.56 Good 10/18/2010 }10/25/2010 7 28,000 2,230 4 Truck No. 54
J136 4x 8 12.56 Good 10/18/2010 | 11/01/2010 14| 37,000 2,950 4q Ticket No. 162918
J137 4 x 8 12.56 Good 10/18/2010 {11/15/2010 28 .

TR 12.56 /18/2010 | 11/15/2010 | _ 28 Time i
J138 | 4 x 8 .5 Good 10 21 11/15/2010 .. N
7139 | 4x8 | 12.56| Good |10/18/2010 |11/15/2010 | 28 | Unit Wt Ibs/eu /]

X | . 00 . = 1
. - | Air Content (%) |

GENERAL REMARKS:

Inspector Premium | Travel

Name Time  |Hours Time

Matt Winegar No Min Day 1 Hr(s)

REVIEWED BY: Robert S. Granada C'?é/"
- .

FRACTURE TYPES
“Type 1 Type 2 Type 3 Type 4 Types Type 6
‘Reasonably well-formed Well-formed cone on Columner vertical Diagonal fracture Side fractures at top Similar to Type 5
cones on both ents, one end, vertical cracks cracking through with no cracking or bottom {ogtur _ butendof |

7 less gli'é’h"ll;ih‘.‘:""f'j ©.00 7 Lrunning through €aps, . ¢ . bothends;fio © 7 through'ends; tapt ""éommonly wi't'fi ) H - eylinderis

"7 [26 ] of efacking " Vhlt_i.Well'-tie;ﬁhbd"c_ij_riré T Wellkformied conEs | with hanimerto " " 7" unbonded caps) 7\ . pointed
lhrough_tcaps; e e oo - omotherend _ EE : ~distinguish from - ' : ; o
. Type 1
Cur reports are available in PDF form via email. Please email us at reports@utsofmass.com for more information.



mailto:reports@utsofmass.com
http:ell-fOmWtd:con.es

Of Massachusetts
"The Construction Testing People™

Page 2
5 Richardson Lane, Stoneham, MA 02180 781-438-7755 (Voice) 781-438-6216 (Fax)
Compressive Strength Report - Concrete ReportDate 10/18/2010
Lori Silli Report No. 3
ori Sillinger
o & M, Tnc. Job Number 13836
450 Montbrook Lane Project O & M, 50 Independence Road, Acton
Knoxville, TN 37919 PO# 7320-Concrete Testing-001

Contractor Senate Construction

Concrete Co. Kane Perkins

- cC: Senate Construction Brian Trickett
0 & M, Inc. David Fuerst
Senate Construction Joel Delorey
Val Prest

Acton Town Hall Mark Barbadoro



Of Massachusetts
“The Construction Testing People™

Page 3
5 Richardson Lane, Stoneham, MA 02180 781-438-7755 (Voice) 781-438-6216 (Fax)
Compressive Strength Report - Concrete Report Date 10/18/2010
i1l Report No. 3
Lori Sillinger
O & M, Inc. Job Number 13836
450 Montbrook Lane Project ¢ & M, 50 Independence Road, Acton
Knexville, TN 37919 PO# 7320-Concrete Testing-001
Contractor Senate Construction
Concrete Co. Kane Perkins
FIELD SUMMARY REPORT
“Total Pour: South wall, celumn line 1-3
Method of Placement: [ Pump [X] Chute Discharge [] Bucket [C] other
Cther:
Method of Concrete Consolidation: m Vibrator D Other
Other:
Cylinder Fabrication Location: m Truck Discharge Chute |:| End of Pump Hose
' Cylinder Storage: D Curing Box D Thermal Blanket [] Hay/Straw |E- Trailer [ Field
O other
Placement Protection: D Thermal Biankets m Heat D None
[:] Other

Stump Specification (in.) 4
Number of slumps cut of specification reported to
If rejected

Approved by

Remarks:



UTS of Massachusetts, Inc.

Page 4
5 Richardson Lane, Stoneham, MA 02180 781-438-7755 (Voice) 781-438-6216 (Fax)
Report Date 10/18/2010
Report No. 3
Job Number 13836
Project 0 & M, 50 Independence Road, Acton
PO# 7320-Concrete Testing-001
Attachment
G Of MassachusettsInc. - ‘
n ) - ”
The Construction Testing People”
: Page #
*  DAILY REPORT OF CONCRETE POUR
PROJECT NAME: j / PROJECT NO.:

DATE: 0[1‘@’ /I 0 AIR TEMP.. éf D) TOTAL YARDS:
LOGATION OF POUR Foundide n el S¢S

Load & | Slump [ Batching | Bafching | Time In { Yards | Concrete | % of T_iéket# No. of |
Truck# |Inches |In Out Minutes Temp. Afr ) Cylinders_‘

AN 4 e 10€5175 107 (D) | X usls] S
B4 | sejRite |20 Q| X =\l
W7 13D [ 40 [C10 |31 X llgsao

i

INSPECTOR: M g(-l'h@_,g L by ﬂ:j o REMARKS: -
5 Richardson Lane, Stoneham, Massachusetts 02180 (781) 438-7755 Fax (781) 438- 6216




Of Massachusetts

-

A% “The Construction Testing People” Page 1
el A
-l - 2
5 Richardson Lane, Stoneham, MA 02180 781-438-7755 (Voice) 781-438-6216 (Fax) iy f52(7/p
Concrete Field Report ReportDate 11/02/2010
o Report No. 4
Lori Sillinger Job Number 13836
O & M, Inc. ]
450 Montbrook Lane Project 0 & M, 50 Independence Road, Acton
Knoxville, TN 37919 PO# 7320-Concrete Testing-001

Contractor Senate Construction

WEATHER:
T IME:
CONTACT:

SUMMARY:
Transported 3 sets of cylinders cast on 10/29/10 to the lab for testing.

GENERAL REMARKS:

inspector - o Ds sy | Premiume | - ' | Travel
Name : o S . | Time |Hours = .- _ | Time
Matt Winegar No

REVIEWED BY: William P. Crabtree

Our reports are available in PDF form via email. Please email us at reports@utsofmass.com for more information.

cC. Senate Construction Brian Trickett
0 & M, Inc. David Fuerst
Senate Construction Joel Delorey
Val Prest

- Acton Town Hall Mark Barbadoro


mailto:reports@utsofmass.com

5 Richardson Lane, Stoneham, MA 02180 781-438-7755 (Voice) 781-438-6216 (Fax)

Of Massachusetts
“The Construction Testing People™

Compressive Strength Report - Concrete

Lori Sillinger

O & M,

Inc.

450 Montbrook Lane
N

Knoxville,

37919

Report Date
Report No.
Job Number
Project

Contractor
Concrete Co.

10/29/2010

4

13836

-Page 1

6

i

0 & M, 50 Independence Road, Acton

PO# 7320-Concrete Testing-001

Senate

Kane Perkins

Construction

ALL FIELD TESTS DONE ACCORDING TO ASTM: C-172 C-31 C-143 C-1064

ALL COMPRESSIVE STRENGTH TESTS DONE ACCORDING TO ASTM: C-39

CLASS CONCRETE: 4000# 3/4™ * No. Of Sets: 3 CUBIC YARDS: 110
SET 1 LOCATION: 5.0.6., column line A at 5
Total Unit Slump (in.) 5
Lab Size Area Date Date Age Load Load | Fracture Air Temp. (F.) 53
No. {in.) (sa.in.){ Condition jCast Tested Days {lbs.} {psi.) Type Conc Temp (F) |72
L8809 4 x 8 i2.56 Good 10/29/2010 [ 11/05/2010 7 48, 000 3,820 1 Truck No. 46
L8l0 4 x B 12.56 Gooed 10/2%/2010 | 11/12/2010 14 61,000 4,860 3 Ticket No. H163128
L81l1 4 x 8 12,56 Good 16/29/2010 [11/26/2010 28| 67,000 5,330 3 Time 5:15
Lg1Z2 4 x 8 12.56 Good 10/29/2010 111/26/2010 28 68,000 5,410 1 "
L813 4 x 8 12.56 Good 10/29/2010 | 11/26/2010 28| 71,000 5,650 2 U-nltWtibslcu ft
Air Content {%)
SET 2 LOCATION: $.0.G., column line D at 4
: : ' Total Unit Slump {in.) 51/2
Lab Size Area Date Date Age| - Load Load | Fracture Air Temp. (F.) 59
No. (in.) (sq.in.) | Condition | Cast. Tested Days {bs.) |- (psi) Type Conc Temp (F) |70
L814 4 x 8 12.56 Good 10/29/2010 [ 11/05/2010 71 45,000 3,580 2 Truck No. 46
L815 4 x 8 12.56 Good 10/29/2010 {11/12/2010 14 58,000 4,620 1 Ticket No. H163134
1816 4 x 8 12.56 Good 10/29/2010 | 11/26/2010 28| 67,000 5,330 2 Time T0-00
| L817 4 x 8 12.56 Good 10/29/2010 | 11/26/2010 281 65,000 5,180 1 -
L8118 4 x 8 12.56 Goed 10/29/2010 |11/26/2G10 28 68,000 5,410 3 Ur“tVVleSICU ft
Air Content (%)
SET 3 LOCATION: 5.0.G., column line A at 1
Total Unit Slump (in.) 5 1/2
Lab Size Area Date Date Age Load Load | Fracture Air Temp. (F.} {58
No. (in.) (sg. in.) | Condition | Cast ‘| Tested Days (ibs.) {psi.) Type Conc Temp (F) |70
LB04 4 x 8 12.56 Good 10/29/2010 [11/05/2010 7] 49,000 3,900 z Truck No. 54
L3805 4 %8 12.56 Good 16/29/2010 {11/12/2010 14} 62,000 4,940 2 Ticket No. 1163140
L806 4 x B i2.56 Good 10/29/2010 | 11/26/2010 28 71,000 5,650 2 "
Time 11:20
1807 428 12.56 Good 10/29/2010 |11/26/2010 28| 73,000 5,810 2 -
1808 1% 8 12.56 Good 10/29/2010 }11/26/2010 28| 70,000 5,570 2 U_th“bSk'Uﬂ
Air Content (%)
GEN@AL REMARKS: * 1% polarsez Midrange; Fibermesh
Inspector Premium Travel
Name Time Hours Time
D. Boyden No Max Day 1 Hrx(s)




Of Massachusetts
“The Construction Testing People”™

5 Richardson Lane, Stoneham, MA 02180 781-438-7755 (Voice) 781-438-6216 (Fax}

Compressive Strength Report - Concrete Report Date
Report No.
Lori Sillinger
0 & M, Inc. Job Number
450 Montbrook Lane Project
Knoxville, TN 37919
Contractor

Concrete Co.

Page 2

10/29/2010

4

13836

0 & M, 50 Independence Road, Acton
PO# 7320-Concrete Testing-001
Senate Construction

Kane Perkins

«REVIEWED BY: Rocbert S. Granada

<

FRACTURE TYPES /_\

Type 1 Type 2 Type 3 Type 4 Typeb Type &

Reasonably well-formed Well-formed cone cn Columner vertical Diagonal fracture Side fractures at top Similar to Type 5

cones on both ends, one end, vertical cracks cracking through with no cracking or bottom {occur but end of
less than 4 in. running through caps, koth ends, no through ends; tap commonly with cylinder is

[25 mm] of cracking no well-defined cone well-formed cones with hammer to unionded caps} pointed

throught caps on other end distinguish from
Type 1

Qur reports are available in PDF form via email. Please email us at reportsfutsofmass.com for more information.

cC: Senate Construction Brian Trickett
O & M, Inc. David Fuerst
Senate Construction Joel Delorey
Val Prest

Acton Town Hall Mark Barbadoreo


mailto:reports@utsofmass.com

Of Massachusetts
"The Construction Testing People™

Page 3
5 Richardson Lane, Stoneham, MA 02180 781-438-7755 (Voice) 781-438-6216 (Fax)
Compressive Strength Report - Concrete ReportDate 10/29/2010
| 8111 Report No. 4
Lori Sillinger
0 & M, Inc. Job Number 13836
450 Montbrook Lane Project O & M, 50 Independence Road, Acton
Knoxville, TN 37919 PO# 7320-Concrete Testing-001
Contractor Senate Construction
Concrete Co. Kane Perkins
FIELD SUMMARY REPORT
“Total Pour: $.0.G., ceclumn line A-D at 1-5
Method of Placement: ElPump [X] chute Discharge [] Bucket [ other
Other:
Method of Concrete Consolidation: EI Vibrator m Other
Other: power screed
Cylinder Fabrication Location: IE Truck Discharge Chute D End of Pump Hose
Cylinder Storage: ] Curing Box [ Thermal Blanket  LJHay/Straw L] Trailer X Field
D Other
Placement Protection: DTherma! Blankets D Heat D None
D Other

Slump Specification (in.) 5-6
Number of slumps out of specification reported to
If rejected

Approved by

Remarks:



UTS of Massachusetts, Inc.
5 Richardson Lane, Stoneham, MA 02180 781-438-7755 {Voice) 781-438-6216 (Fax)

Page 4

Report Date 10/29/2010

Report No. 4

Job Number 13836

Project O & M, 50 Independence Rcad, Acton
PO# 7320-Concrete Testing-001

Attachment
| Of Massachusetts Inc.
:‘:‘ “The Construction Testing Pe;g!e#‘
DAILY REPORT OF CONCRETE POUR

PROJECT NAME: (Ztl‘_‘z ;Z&? PROJECT NO.;

DATE:_ /0 =22~ /0 AIR TEMP..5 32 6‘{ TOTALYARDS. ___//O

LOCATION OF POUR:_ SO & Cl_i_\ Abe (785

or il el i v 1t el o ol Bl

Yo | & [73%m830 | 55| /6 | 72 | . Wisnsl sh

U5 | |oisewlemo | so [P0 3109

Hg Sultan | oo | S 1 °% M3

Ljé @3TMN 25 | SO % L3132

5y Qo |95 | 50 |25, 43473

Y gj/v/— qusmsio | s~ %, 70 | 55

s | lgusemiers | so | ) 421357

4 9\ SoamIDHd | 56 (R 1V/3138 |

4& [0 1SA 10155 | L0 % 63135

4|57 pmaas | 957 Cggo) 70 | pudis| sc
P olye | laomlaus |55 o7 Mis3i9d |
: INSPECTOR: Blck Bd}/bfk/ REMARKS: /S
- 5 Richardson Lane, Stoqgl}am, Massachusetts 02180 {781) 438-7785 Fax (781) 438:_1"




‘Djope Ailr Systems

70 Bearfoot Road » PO Box 840
Northboro, MA 01532-0840

Tel: 508-393-7660 » Fax: 508-393-8203

HOPE NUMBER

CUSTOMER NUMBER

g Ot oS WE Lo E CONTACT
|I5 N R NA e WA MO LD M Mg
; Doty pA (748G TELEPHONE #
) SUN by e IS
1 | Model ppe,e Awsrz0q | SIN Hours Loaded
2 | Model S/N Hours Loaded
3 | Model S/N Hours Loaded
4 | Model S/N Hours Loaded
NATURE OF TROUBLE:
COMPRESOED  HIR SYsrel T ADD PLR 4§ 7% PRIV
WORK PERFORMED Name/Date Hours
1 PLirig DIStEne 72 S YT il AL ep
2 PURTF /% riepiapeg e T N GRICoONA Lo QUL
3
4 PR e’ j, Y22 A C oK S PR e n
5 By owrogeX il sowrrw VALLE
6 !
7
8
9
10
11
12
13
14
RECOMMENDATIONS
QTY | MATERIAL USED TS QTY | MATERIAL NEEDED DATE
I hereby acknowledge the Purchase

satisfactory completion of S ( (
the work above g 4 e 0

Nia (7

ey OV L T,

Order

Custémer Signature

C-222 Rev D White Copy - ORIGINAL

Print Name [7

Yellow Copy - SERVICE

Must be assigned at time of work

Gold Copy - CUSTOMER



‘mope Air Systems

70 Bearfoot Road » PO Box 840
Northboro, MA 01532-0840
Tel: 508-393-7660 » Fax: 508-393-8203

HOPE NUMBER

e

C s 0

CUSTOMER NUMBER

> OFM  INC  ¢fu WE  GRACE CONTACT
5 LU ZwWhee VDIV D S cligpipdd

Qi) R o179 0 TELEPHONE #
o R T A TR
1 | Model } iy Mooy | S/N I les Hours / Loaded
2 | Model ' 5oy | SIN Jo 3 Hours { Loaded ¢
3 | Model ! 1o | SN 1 o) Hours Loaded
4 | Model S/N Hours Loaded
NATURE OF TROUBLE:

STHET -l oF  pNEL) 200 mrn T
WORK PERFORMED Name/Date Hours
1 4 STHET- Y ARD =FREY I A oF ME LW MRS D
2 QIR T e
b o Supk? gD Clecn LisTS RS PERFHCIIRY
4 RELVIR priE M7 o
> ALl g wWMmeNT  TNsTdzee D S e FAOLRY
6 RELVIROYENTS
7 b sTRe- N FeRMmL o Fley
8 SYsyE M ST JP 4n g AD S LAAC SYSTIM L A
3 COMPRESYUE  Load G LAGPSE J;w.c-n PRI SIANT 1
10 FlPRz ssuR  Lep DD 10 950 pwe AD CH TP gt i
11 ANt reT WG A6 £ESTNRT  SIAWD B D L
12 WATH s s Al DEMIWDY
131 Dryew jruieeg Rupnig yALwC Qemgiveg CLiSED
19w Drye®, SHWD BY oW AT AL TIED  Sand cvise)
RECOMMENDATIONS L. e e B iy
~ 1 Segyid Dyl () 2600 NS WEEAMK  FCoiV  ond GO Erlidis
witt L Ligit s COp D4 NoGMT e mavS S Hiued Sl TiSss D WL LL‘/}. Cuild il
PREFICIERS  SHeolDd g8 CHEOVED  wHEIVE

QTY | MATERIAL USED TS | QTY | MATERIAL NEEDED DATE

[ hereby acknowledge the
satisfactory completion of
the waork above

Purchase
Order

:_}—( LN (’?l;'r 1 47 (e

C-222 Rev D

Custorner Signature ~ / Must be assigned at time of work

A

Print Name V

White Copy - ORIGINAL Yellow Copy - SERVICE Gold Copy - CUSTOMER


http:i(f;t.fl

‘Pﬁope Air Systems

70 Bearfoot Road » PO Box 840
Northboro, MA 01532-0840

Tel: 508-393-7660 « Fax: 508-393-8203

HOPE NUMBER

CHUTIY

CUSTOMER NUMBER

o Ot™M gNC  ¢fo WR _ERACL CONTACT

1'5 St IMDEPEMDENCL  RD S C PR
RCTE ™9 cl77Ju TELEPHONE #
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Project Cover Sheet (DOC00159)

FACSIMILE  616-772-4518

SI E M E N S gf[esrgeflr;sz &Vﬁt&gﬂ'}';chno!ogies Corp. TELEPHONE 816-772-9011

Holland, M| 49424

Approvals: Assembly Supervisor
- _Responsibility:  Assembly Department

Use the Tab Key fo move betwsen each entry field,

Project (SAP)#: 1090/000444

Serial #: EP00106
Job # 1112709
Model #: EFC 4800 WWP SYSTEM

Customer: WR GRACE

“End User. |

Project Mgr: Heckwolf, Uwe
Designer: De Rade, Ron

EE: 'Fan, Jerry .
Application:
Test Date: 1/04/2011

~Ship Date: 1/26/2011

Title: Project Cover Sheet -
Document Number: DOC00159 Page 1 of 1 Revision: 1



Equipment Document Review Check Sheet (DOC00156)

Siemens Water Technologies Corp. TELEPHONE - 616-772-9011
SI E M E N s 2155 112" Avenue FACSIMILE  616-772-4516
Holland, Ml 49424

- Project (SAP) No.: LOQQ’LMS& identify Product BU Check Product as Appiicable T
, % DP B Fitter Press Stranco:
Serial Number: EQ( O Do WWP 0O eeT (1 PB Liguid
O Iniake L1 BFP O pBDy
Job Number: l (12009 O other | Y Twsmake O pryFeed
{idanity). [ Lime Staker
NOTE: Centrimax 3 Chemfeed Skids
Document check [J  stranco Sys
sheet is DOCO0O350
Yes No
Redline drawings properly routed —
. . ) — Each question must have a
Final Audit Complete response Y/N.
Photos Taken —
. . If “Yes"”, EE sign-off helow
EE Testing Required? - MUST be completel
Sign and Date if testing completfe and OK 1o ship
Mfg Testing complete . ’
FP Sections 1-3 & Options; BFP Sections 1-4 Sign/Date: I /=-3\=\
_ Manufacturing will complete Final Lock Down checks after project is completely inspected and being prepped for shipment
EE Testing Sign-off OK to Ship Sign/Date: = / 7/: 7 W
Field Service Lead Sign-off OK to ship
Anything with arr OIT and/or Stari-up services included.i in the contract
requires this sign-off . Sign/Date: /
Praject Manager Sign-off OK fo ship SlgnfDate._ / M f 2"?“' ’ )
Has the Issues List been updated /| revrewed? Yes Date:
Spvr/ Mgr/ Team
OKto SHIP | der Release Date g/

Shipped Warehouse Manager

All sign-offa must be fe prior fofthe arehouse Manager sign-off
Directer of Oparst
Or General Manager Date
Op en Issues: a open issuss Must show date and an initial when closed if no Sign off is obtar'ne;i gbove.
V. J- FUTER MEEDS 76 _BE __KEPIALED
2. \ £, ™
3 Séurr WITH oAl B €n TrRuck.
4.
5
6. 4ua MoT cemmeE il YET  oPex Po.
7. '
8 214~ 1/ e dne |
eRRY W25 Wwice 5 ousTE WK iy \y¢ Jo s dAc§.

weooid L TWe Covie SWHPPi0 ouT 2/l 7o5,r%,

Title: Equipment Document Review Check Sheet
Document Number: DOCG0156 Page 1of 1 : Revision: 7 2/26/10
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Standard Products Check List {DOC00133)

Siemens Water Technologies Corp. TELEPHONE 616-772-8011
SIEMENS 2155 112" Avenue FACSIMILE  616-772-4516
Holland, MI 48424 :

Approvals: WWP Standard Products Project Coordinator
Responsibility:  Assembly
Job# _\\\Z109 siN:_ EYO0 \0lo

skid part # \A[FTIHRANG Inspected By: _ 'S

Section 1: Pre energy supply - Date complete: \~\1- WA By: __ NJ

Section 2: Ops ready Date complete: \~\&>~\\ By: mS
Section 3: Final pre-ship check Date complete: 'L" Y-\ By: _ s
Notes:

Titte: Standard Products Chech List
Document Number: DOC00133 Page 10of 7 Revision: 1 3/8/10



Standard Products Hydrostétic Test (DOC0OO132}

SIE

E g Siemens Water Technologies Corp, ~ TELEPHONE  616-772-9011
: , 2155 112" Avenue FACSIMILE ~ 616-772-4516
Holland, MI 49424

Approvals: WWP Standard Products Project Coordinator Approval Date: 04/04/05
Scope/Purposa: Al WWP Standard Products Pump Skids

Responsibility:  Assembly

Reference: None.

Jobno.: _W\\2. 109 *Tested PS!: KU—QOJ-\BB—::‘-)@KE—

Serialno.. EVYDO\Ole  Held pressure for (1 hour min): A_f A
Sid partno: WATI4@AB

* Refer to the pump manufacture manual for the maximum pressuré rating.

Piping material: CPVC SS FRP Other L
Was there any leaks? . Yes.

If yes, describe below:

Tested by: m&m@% Date: /~3/-/{

Describe correction action: (Must include re-testing and resulis)

Re-Tested by: _ Date:

Title: WWP Standard Prodiicts Hydrostatic Test ’
Document Numbar: DOGC00132 Page 1 of 1 " Revisfon: 0



Section 1: Pre—energy supply: ~—Section Complete.

_= Give all equipment manuals (mixer, motor, pump, PLC, etc.} to the engineering
project manager.
__ Have all "as built" prints been turned into the engineer? (make copies for F/A
first). -
—— General arrangement.
— P&ID
__— Electrical
_A#-Other updates (specific component drawings, ass'y drawings, BOM's, efc.)

_ ~~ Hydrostatic test complete (DOC00132).

__~ Turn main disconnect off.

__~ General appearance of the machine (all conduits and piping square, all fasteners
are installed, wires are neatly run, etc).

__~ Air lines have been tested to OO psi.

__ All air regulators have gauges and the unused gauge port is plugged and are
turned so they can be read.

__~~ Liguid lines and fittings are tight and routed properly (double check pressure
switches and gauges).

_~ Pressure switches are the correct range for their application.

_ ~ Electrical cords and seal-tite have an appropriate drip loop.

_~ Hoses and wires are off of the shop floor to minimize leaking hazards.

__~ Check all terminal boxes for correct grounding to avoid ground loops.

__~ DIN connectors are applied in such a way so as not to collect oil, water or other
debris.
_~ Fuses are the proper size and facing out so that the value can be read.

__— Ali fuses, breakers, and wires are labeled per the electrical prints.

__~ Overloads are proper size and set correctly?

__Electrical panels are neat and orderly. Doors close without pinching any wires or

- hoses.

__~"Electrical panel doors open an adequate amount without interference.

_ All electrical junctions, instrumentation, and devices have an accessible cover
with an appropriate room to work.

_ All piping is run at least 8” away from equipment that could require maintenance.
if applicable, use manufacturer literature to determine minimum distances.

__« Processor power select switch/jumper properly set.

__~All conduit bodies have the appropriate cover and gaskets.

__~All Pumps, valves, and instrumentation have the required tagging as per the tag
fist.

__~ Check tags against P&ID.

_~ Check P&ID against GA drawing.

__~ Non-close coupled pumps have the coupling properly aligned, but backed off for
initial rotational bump-start.

_r~ Cables/wires/sealtight/air lines are routed in such a way that they can't be
stepped on (i.e. underneath brackets, conduit, etc

__All communications cables are properly anchored (PLC rack to rack, OIT,
modem, efc.).

Tille: Standard Products Check List :
Document Number: DOC00133 Page 2of 7 Revision: 1 3/5/10



Section 2: Contihued

Pump Identification #: P—-PS OO -\ Manufacture:@ag_ag

W2T2337/8¢ _A: DS part number.

AA B: DS purchase order number.
NA C: Manufacture’s serial number of the pump.
3 D: HP of the motor.
#30-3 - (2D E: Voltage/Phase/Heriz of motor.
4.8 F: FLA of motor at the wired voltage.
Pump ldentification #: ?—?SIO D~2.  Manufacture: 2.
21239787 A: DS part number.
NA B: DS purchase order number.
AA C: Manufacture's serial number of the pump.
3 D: HP of the motor. :
430-3 ~ (.0 _E: Voltage/Phase/Hertz of motor.
4.8 F: FLA of motor at the wired voltage.
Pump ldentification #: PIHIOO -\ Manufacture: looui s
2 A: DS part number. '
ANA B: DS purchase order humber.
£ /002895 C: Manufacture’s serial number of the pump.
7.9 D: HP of the motor.
¢“80-3 - L0 E: Voltage/Phase/Hertz of motor.
1 F: FLA of motor at the wired voltage.
Pump Ildentification #: PSH/O0D - 2., Manufacture: _Gev e S
Lat f[iﬁﬂgzg A: DS part number.
NA B: DS purchase order number.
2/00289¢  C: Manufacture’s serial number of the pump.
7.5 D: HP of the motor.
450-3- (,0 _E: Voltage/Phase/Hertz of motor.
/1 F: FLA of motor at the wired voitage.
Pump ldentification #: PSH1e-1 Manufacture: _ (Gove oS
! A: DS part number.
VA B: DS purchase order number. '
RiolHd4Y923 C: Manufacture’s serial number of the pump.
7.5 D: HP of the motor.
480~3 ~ (D _E: Voltage/Phase/Heriz of motor.
Iy, _F: FLA of motor at the wired volitage.

[ 4

Pump ldentification #: PSH19-2 Manufacture: _(oputL PS5
- \alZ1U498L2.(  A: DS part number.

A/A B: DS purchase order number.
A C: Manufacture's serial number of the pump.
2.5 D: HP of the motor.

s L E: Voltage/Phase/Hertz of motor.

1] F: FLA of motor at the wired voltage.

Title: Standard Products Check List
Document Number: DOC00133 Page 56f 7

Revision: 1

3/5/10
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Section 1: Continued

_ -~ Auxiliary power supplies (VDC, Light curtains, OIT, etc.) are wired correctly and

dip switches set.
__ o~ Electrical prints show dlpSWltch settings and proper ufilities.
__~—Motor rotation stickers are applied to unidirectional motors (not applied to bi-

directional motors).
_~ Terminal blocks and wire labels have correct orientation (check term. box and

main panel).
_~ Remove cables from any polarity sensitive devices (xducers, light curtains, etc.)
_~ Ali flanges have gaskets and are bolted properly torqued.
_-— All gaskets are of the appropriate type (ex. Viton, EPDM, Tefion, etc.). Check

purchased parts also if applicable.
__~All pipe is straight and {evel or plumb. Must be centered bubble on a spirit level,

no exceptions.
AW inspect all stainless welds to be pickled.
__~ Piping (process and electrical) has required support.
A/ Copper piping polished.
_—Connect seal water lines to pumps if applicable.
—Clean out tanks and debris from air and liquid lines before bringing into service.

_~ Add Weatherhead clamps to seal-tite line that transfer movement into their
ending devices when wiggled. :

__~ Safety labels that are needed are applied.

4 Check paint with a mil gauge in several areas for the correct paint thickness.

A DFT thickness average.

__Check paint that there are no aesthetically displeasing areas. This includes runs,
drips, dry spots, paint lines, and etc. Double check inside b-line channels.

__~"Remove fuses (or disable breaker) from ali transformer secondary before

applying power!

Title: Standard Products Check List
Docurnent Number; DOC00133 Page 30of 7 Revigion: 1 3/5/10



Section 2: Ops ready (Elec, pneumatic and water supplies): Section complete.

_~ Verify E-Stop string and jumpers. All temporary jumpers are yellow or obviously
identified. :
__~ Install appropriate pig tail and check for correct grounding.
__~Verify voltage levels for incoming power.
_~ Verify transformer secondary voltages then turn power off and re-enable
fuses/breakers.
__ Verify voltage and pin-outs on any polarity sensitive devices, shut down power,
reinstall cables.
Lube motors while they're turning (if applicable).
_~~ Check all I/O (force outputs when possible).
__~ Manually trip overloads to check function.-
_~ All mechanical utilities connected:
' __7a: water lines to the pumps with iniet vaives open as to not run the pump dry.
__-b: water recycle away from pumps.
__~t: inter connect all ancillary equipment. Caution: Do not run pumps dry.

__~ Check to see that automated valves fail correctly,' and move smoothly throughout
their travel, leak free, with the proper air pilot pressure or less. List air pressure
applied /RO - psi.

__~ Tum all manual valves to see that the actuator handle has free, unobstructed
movement throughout its required travel.

__~~Check to see that filter elements and other purchased parts have, tightened lids,
drain plugs installed, elements installed, are connected to pressure or flow
switches, etc.

__~ Air has been bleed out of the system where applicable.

__~ Bump-start pump motors to check for rotation. Do not run pumps dry.

~All pressure switches/flow controls been preset.

Title: Standard Products Check List
Dacument Number: DOC00133 Page 4 of 7 Revision: 1 3/5/10



Section Z: Continued

Pump [dentification #: 'P FPs2. 69~ | Manufacture: AR
|ﬂ!2£333g33 A: DS part number. .
B: DS purchase order number.
' A C: Manufacture’s serial number of the pump.
b 62N D: HP of the mator.
40160 PSL  E: Voltage/Phase/Hertz of motor.
A4 F: FLA of motor at the wired voltage.

Pump Identification #: P-PS2.0P-2. Manufaciure: _ BB
WZT338499  A: DS part number.
A B: DS purchase order number.
HOZ /(8728 C: Manufacture's serial number of the pump
[a® &P D: HP of the motor.
561751 E: Voltage/Phase/Heriz of motor.
ALK F: FLA of motor at the wired voltage.

Pump Identification # P-EFCYR00-3A  Manufacture: 4O
W212393(4 A: DS part number.

NA B: DS purchase order number.
' NA C: Manufacture’s serial number of the pump.

20 P11 D: HPof the motor.

1o $S) E: Voltage/Phase/Hertz of motor.
AN F: FLA of motor at the wired voltage.

Pump ldentification # P-£FcuBoo -2, Manufacture: 2O

WZT23935 A: DS part number.

AA B: DS purchase order number.
AIA C: Manufacture’s serial number of the pump.
40 (PM_ D: HP of the motor.

_ 7090 P51 E: Voltage/Phase/Hertz of motor,
NA. F: FLA of motor at the wired voltage.

_ Pump Identlfacatlon # P-EFCYR00-fA  Manufacture: Crou\loe

W3Td 592 A: DS part number.

A/A B: DS purchase order number.
Ar4 C: Manufacture’s serial number of the pump.

(s} D: HP of the motor.
0-23-60 E:\Voltage/PhasefHertz of motor.
4O .0 F: FLA of motor at the wired voliage.

Pump ldentification #: P- EFCYEH0-1B Manufacture:  Goul b S
' !&51&[53 A: DS part number.

: B: DS purchase order number.
/UA C: Manufacture’s serial number of the pump.
20 B: HP of the motor.

0 -3~ [0 E:Voltage/Phase/Hertz of motor.
: F: FLA of motor at the wired voltage.

Tifle: Standard Products Check List

Document Numbsr: DOC00133 Page 5of 7 Revision: 1 3/5/10



Shipping Loose Parts Checklist (DOC00153)

SIEMENS

Siemens Water Technologies Corp. TELEPHONE 616-772-3011
_—_Jj: ,\ 2165 112" Averue FACSIMILE  616-772.4516
(F L ¢\ | olland, Mi 4942
Approvals: Shipping Manager Approval Date: 06/26/06
Responsibility: _ Shipping ‘
Project No.: k}ﬂ;%l@b% Y4 Job No.: 9¥ o lo b Task: A4
Container No.: List Prepared by: ms Date: 2/ o
Seal No.: AA List Checked by: W Date: 2 fm ] ¢
=F

Part No.

Description

\ Mir ROCUWTER. YB0O0

\ ConCEMTRATION TANMEK.

\ EQNGO0 HDPE TAME.
Notes:

Copy of this list stays with order to Seral File,

Title: Shipping Loose Paris Checklist

Document Number: DOC00153 Page 1of 1 Revision: 1



Section 2: Confinued

Pump ldentification # P~-R¥ 1~V | Manufacture: LMT
WZT231384. A: DS part number. : ,
ANA B: DS purchase order number.
10(/371/63 - § C: Manufacture's serial namber of the pump.
D: HP of the motor.
/20 - P - 2.6 E:Voltage/Phase/Hertz of motor.
oo/ 1A/ F: FLA of motor at the wired voitage.

Pump Identification #: P-RYX1-P2 Manufacture: LML

Wzrazzagy A DS part number.

/(/A B: DS purchase order number.

C: Manufacture’s serial number of the pump
NA D: HP of the motor.
-/ = E: Voltage/Phase/Hertz of motor.

Sy W F: FLA of motor at the wired voliage.

Pump Identification # *-KR¥1- P\ Manufacture: LMT

Zﬁ]sﬁg A: DS part number.

B: DS purchase order number.
DH / {y>: Manufacture’s serial number of the pump.
) /A D: HP of the motor.
20-|- 6o E:Voitage/Phase/Hertz of motor.
Yo F: FLA of motor at the wired voltage.

Pump Identification #: ‘P-RY2- Y2 = Manufacture: LA 7

271237384  A: DS part number.
MA B: DS purchase order number.

10613 7/768 - 3 C: Manufacture's serial number of the pump.
A D: HP of the motor.
/20 - - o E: Voltage/Phase/Hertz of motor.

el \y F: FLA of motor at the wired voltage.
Pump ldentification # P-RyZ- P \ Manufacture: ML
21337284 A DS part number.

VA B: DS purchase order number.
101137118 -8 C: Manufacture's serial number of the pump.
A4 D: HP of the motor.
-/ - E: Voltage/Phase/Hertz of motor.
Y \ar  F: FLA of motor at the wired voltage.

Pump Identification #: P-pPinn -1 Manufacture: IMT

W2T32138Y4__ A: DS part number.
~_AfA B: DS purchase order number.
)i - 4C: Manufacture’s serial number of the pump.
ALA D: HP of the motor.

J26- /-l _ E: Voitage/Phase/Hertz of motor.
— YY «f  F:FLA of motor at the wired voltage.

Title: Standard Products Check List
Document Number: DOCO0Q133 ’ Page 50f 7

Revision: T 3/5/10
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Section 2: Continued

Pump Identification #: T2 ~ALS [~ P2 Manufacture: LM _—E

37384 A: DS part number. -
AA B: DS purchase order number.
[OL30°7 /e - T C: Manufacture’s serial number of the pump.
A4 D: HP of the motor.
/20 -1~ (=0 _ E: Voltage/Phase/Hertz of motor.
“$Y F: FLA of motor at the wired voltage.

Pump Identification #: P-A/S ( =P\ Manufacture: LAMT

(422@.3_38_‘{. A: DS part number.

B: DS purchase order number.
/0/3&2 m,ﬁ & G: Manufacture's serial number of the pump.
D: HP of the motor.

ZZQ;— /- QQ E: Voltage/Phase/Her{z of motor.

49w F: FLA of motor at the wired voltage.

.Pump identification #: Manufacture:
A: DS part number. S
B: DS purchase order number.
A I\ _C: Manufacture’s serial number of the pump.
__D: HP of the motor.
7| E: Voltage/Phase/Hertz of motor.
[ V" F:FLA of motor at the wired voltage.

Pump Identlf cation #: __ | ' Manufacture:

A: DS part number.
.. B: DS purchase order number.
[\ C: Manufacture’s serial number of the pump.
f ! ! D: HP of the motor. :
E: Voltage/Phase/Hertz of motor.
_'_L \/ F: FLA of motor at the wired voltage.

Pump identification #: __ Manufacture:

A: DS part number.

B: DS purchase order number.
gl C: Manufacture’s serial number of the pump.
D: HP of the motor. _

/ E: Voltage/Phase/Hertz of motor.
F: FLA of motor at the wired voltage.

Pump ldentification #: : - Manufacture:

A: DS part number.
A B: DS purchase order number.
, [\ C:Manufacture’s serial number of the pump.
A LA D: HP.of the motor.
WAV E: Voltage/Phase/Hertz of motor.
F: FLA of motor at the wired voliage.

Title: Standard Products Check List
Document Number: DOC00133 Page 50f 7

Revision: 1 3/5/10
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Section 2: Continued

Mixer Identification #: M ~#/S2000~1 Manufacture: Bp AU
WZT29¢/¢3 A DS part number. '
AA B: DS purchase order number.
/R051%  C: Manufacture's serial number of the mixer.
/ D: HP of the motor.
480 -3 - (O  E: Voltage/Phase/Heriz of motor
2.1 F: FLA of motor at the wired voltage.

Mixer identification #: M -PCP 100~ 1 Manufacture: _A/epruA/E
W2TzdliYss  A: DS part number. '
LA B: DS purchase order number.
A C: Manufacture’s serial number of the mixer.
[~20 D: HP of the motor.
/26 -t~ 6 E: Voltage/Phase/Hertz of motor.
/[ 2 F: FLA of motor at the wired voltage.

Mixer ldentification #: _A]-B73000-/ Manufacture: __Beayal :
A DS part number.
A4 B: DS purchase order number.
@Qs {o __ C: Manufacture's serial number of the mixer.
D: HP of the motor.

%Q k O E: Voltage/Phase/Hertz of motor,

F: FLA of motor at the wired-voltage.

Mlxer Identification #: /M- £X/000 -/  Manufacture: __Brea0ul
w2t 25553(,5 A: DS part number.

B: DS purchase order number.
/00 57‘!02, C: Manufacture’s serial number of the mixer.

V2 D: HP of the motor.
280 -3 - L E: Voltage/Phase/Hertz of motor.
[/ k: FLA of motor at the wired voitage.

" Mixer identification #: M EX/o0D~-2. Manufacture: Egg;m(
W2T24S945 A: DS part number.

AA B: DS purchase order number.
/0057401 C: Manufacture’s serial number of the mixer.
1]2. D: HP of the motor.
4§0-3 - Lo E: Voltage/Phase/Hertz of motor.
Yo F: FLA of motor at the wired voltage.
Mixer Identification #: Manufacture:

A: DS part number.
B: DS purchase order number.
\___ C: Manufacture’s serial number of the mixer.
4 ___D: HP of the motor.
- E: Voitage/PhasefHertz of motor.

! F: FLA of motor at the wired voltage.

Title: Standard Products Check List

Document Number: DOC00133 Page 6 of 7 . Revision: 1 3/5M10



Section 3: Final pre-ship list: __/_ Section complete.

__~ Ali sections in the above lists are checked as complete.
_~ ALL "as builis" have been delivered to appropriate people.
_~~P&ID is updated and accurate.
_~Sensitive instrumentation are packed up, labeled and hardware is locked down.
_~ Lastinspection of all hardware painted, tight, & accounted for.
_— Piping has adequate support for shipment.
__—Control Cabinet has adequate support for shipment.
@'Redlmes are in cabinet and is in protective wrapping.
_~—CE / UL label (as required).
__~All jam nuts for flow controls, pressure controls, etc. are secure.
__ Al guards are still on the machine.
_— Electrical panels are clean, jumpers removed, desiccant installed (when req.) and
doors fastened.
__—All openings such as extra knock-outs, air supplies to boxes etc., have been
plugged for shipping.
_—Disconnect ali utilities.
~ a: Air lines removed and openings plugged for shipment.
~_b: Water lines removed and temporary flanged for shipment.
-~ ¢ Electrical interconnect and main pigtails removed. All covers back on
disconnect lead terminals.

_~"Removed all temporary jumpers.
__~Re-tighten all terminals.

_~—Has the entire system been winterized (lines pulled loose, drained, compressed
air dried when necessary). Note: This may include adding anti-freeze solution if
water was run thru the membranes.

/Al valves are in the closed position.

_~—All couplings, seals, and guards are with the pump.

_~All pipe ends and valves are sealed off for shipping.

__—Hardware from disconnected equipment is enclosed in a bag with proper
labeling. (This must also go on a ship loose sheet).

LA Address label is visible on the inside and the outside of loose part containers.

A4-A copy of the ship loose paperwork inside of loose part containers. The line item
number associated with the container must be clearly displayed.

_~Met with the shipping personnel responsible for the shipment to discuss what
parts go with what line items. A copy of all the ship loose sheets has been
discussed with the shipper.

L Photos taken of all the paperwork and all the loose parts that go with each’
container.

~~ Open punch list is complete.

_~Equipment has been taped and shrink wrapped

~~ Photos taken for shipping purposes.

_ .~ Photos taken for machine building purposes.

_Z Deliver a copy of all paperwork to Project Management. This includes all
instrumentation cut sheets and CE/UL paperwork, manufacturers certifications,
ship loose lists, inspection paperwork, etc.

Title: Standard Products Check List
Document Number: DOCO00133 Page 7of 7 Revisjon: 1 3/5/10



Shipping Loose Parts Checklist (DOC00153)

SI E M E N s | Siemens Water Technoiogies Corp. TELEPHONE 616-772-9011

— \ _ :Ft 215|5 1 d12"“Avenue FACSIMILE  616-772-4516
QUK 2 Holland, M 49424
Approvals: Shipping Manager Approval Date: 06/26/06
Refsponsibility: Shipping
Project No.: meb_%g__ Job No.: §¥ 000 Task: A4
Container No.: List Prepared by: W5 Date: Wrdiiid
Seal No.: AH List Checked by: Do Date: “2/72/n

Part No. Description

ann AS_ Carwiae,
\ MLoEITER Aatwbg,
2. - aon "?umw‘:@,
| MucEneEiiee. ’Pm‘\nc\
A P Tanik Aesembyy”
Notes:

Copy of this list stays with order to Serial Fifs.
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Shipping Loose Parts Checklist (DOC00153)

SI E M E N S Siemens Water Technologies Corp.  TELEPHONE 8616-772-9011

2155 112" Avenue FACSIMILE  616-772-4516

Y ) C;zk 3 Holland, MI 49424

Approvais: Shipping Manager Approval Date: 06/26/06
Responsibility: _ Shipping

Project No.: EBQ;LQQ_QM_ ~ Job No.: ) 19 00jo | Task: LA
Container No.: AA i

List Prepared by: ) Date: 2./=/1

Seal No.: AH List Checked by: D2 Date: ' fof 1
74

Part No. Description

L m\cgoﬁm&iau&ﬁmmﬁg
\ AS Tomk
2 RY Twrks

{ : TSRS Q\NWD Sy

\ PO ’QJM@ QAKAD

\ PR\OO "Qumm QeiD

1 TWRNSEER. ?um |AD

! [ RoeT ToeanteAT Catidack

1 SLesoe Lify

1 et Shoked —<age
Notes:

Copy of this list stays with order to Serial File.
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Shipping Loose Parts Checklist (DOC00153)

SIEMENS

Siemens Water Technologies Corp. TELEPHONE 616-772-9011
*;'FF 2155 112 Avenue FACSIMILE  616-772-4516
H )
/W\J ¢\ L-Ic olland, M| 49424
Approvals: Shipping Manager Approval Date: 06/26/06
Responsibility:  Shipping
Project No.: u:gojlafﬁgg&_ Job No.: TP ocloG Task: A
Container No.: List Prepared by: M3 Date: ws Z2fz/l
Seal No.: - A List Checked by: 02 Date: 2/)7/
. T
() [ O e DG .
5 -
} ' B T /s m
/ EQLODD “THuUK_
/ FrLTER
_misc. ‘Plareenl Baers
Notes:
Copy of this list stays with order fo Senial File.
Title: Shipping Loose Parts Checklist N
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Project: EPO01G6
Applicable P&IDS:

Wastewater Products Functional Acceptance Test (FAT — DOC08262)
Siemens project manager: Uwe H.
Siemens lead machine builder:

Customer: O&M for WR GRACE
Schematic set:202983xx~202990xx

Siemens FAT lead: Jerry F.

Siemens lead mechanical engineer: Ron D,
Siemens lead electrical engineer: Jerry F.

{1 Ifbox is checked, identification of Tag# is a customer requirement and the Tag# must be noted on the FAT.

Factory Test
QOwner Date
Prework | 1. Did Final Assembly complete their Standard Products Check List {(DOC00133)
] Yes [l No
2. Refer to the Engineering FAT page for guides on preparing the control system
{PLC/HMI download, etc.) and process equipment (analog transmitter
configuration, chart recorder setup, etc.).
E-Stop 3. Check all conditions that remove MCR power. For each, verify the following:
o Verify that all outputs other than alarm light and/or horn are disabled on the PLC.
Verify that the HMI indicates a loss of MCR power.
@ Verify that no devices work in Hand mode when an E-Stop is pressed.
List of conditions that remove MCR power;
Panel Condition OUTPUTS | HMI HAND
PS100-1&2 E-Stop PB Pressed v I I
RXP1000 E-Stop PB Pressed L - [y
EFC4800 E-Stop PB Pressed [P e v
NSP2000 E-Stop PB Pressed L [V [
PSHI00-1&2 E-Stop PB Pressed 1 v v
PSH75-1&2 E-Stop PB Pressed |94 v (Ve
BT3000 E-Stop PB Pressed v v v
[ [ v
Input 4. Configure pH, ORP, and conductivity analog transmitters. Use control solutions
Tests (buffers) to calibrate the transmitters. For each transmitter, complete the

following:
"4 Verify that the value on the HMI matches the local display.
E/ Vary the analog reading and verify that the HMI matches the different values.

List of pII, ORP, and Conductivity sensors;

DEVICE Address Measurement HMI Caliprated

AE NS 1A pH PIW 224 V. b [ o=y
AE NS 1 C pH PIW_226 .2 3 | s/efv oY
AE RX 1 A pH PIW 256 )

AE_RX_1_B_ORP PIW 258

AE RX 1 C _pH PIW_ 260

AE RX | D _ORP PIW 262

AE RX 2 A pH PIW 264

AE_RX 2_C_pH PIW 266

5. Check level, flow, temperature, and other analog transmitters. For each
transmitter, complete the following:

g//‘l;;arify that the transmitter has been configured.
Verify that the value on the HMI matches the locat display.

List of level, flow, temperature, and other analog transmitters:

DEVICE Address Measurement HMI Calibrated
PE P PSH75 1 PIW 192 Al/})— 4'#3 O ~-300

FE P PSH75 1 PIW 194

LIT_EQI200 2 A PIW 196

FE P PSHIGO PIW 198

LIT EQI260 1 A PIW 200

FE P PSI100 1 PIW 202

FIT EF 1 A PIW 208

Title: Wastewater Products Functional Acceptance Test
Document Number: DOC00262

Page I of 12
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Wastewater Products Functional Acceptance Test (FAT — DOC3(262)

Project: EPD0106

Applicable P&IDS:;

Customer: O&M for WR GRACE
Schematic set:202983xx~202990xx

Siemens project manager: Uwe H.
Siemens lead machine builder:

Siemens lead mechanical engineer: Ron D.
Siemens lead electrical engineer: Jerry F.
Siemens FAT lead: Jerry F.

Factory Test

Owner Date

AE EF TI TURBIDITY | PIW 210
FIT_EF_1 B _ PIW 216
AE_EGF T2 TURBIDITY | PIW 218
LIT EFC_ I A PIW 220
LIT_ACID 1 PIW 228
LIT_CAUSTIC 1 PIW 230
LIT FC 1 PIW_268
LIT_PCP100 2 PIW 270
LIT BT | A PIW 320
LIT_EQL00 2 A PIW 322

List of digital inputs:

6. Check all digital inputs. For each device, complete the following:
Verify that the HMI displays the correct status for both states.

@ Verify that the device is fail-safe: a loss of the connection from the device should
result in a safe condition (alarm or interlocking a device).

& For level floats, verify that the proper model of float is installed per the P&IDs.
Also verify that the P&IDs are using the correct model (1H for low level alarms,
1L for high level alarms, 2H for pump down, 2L for pump up).

DEVICE Address | Fail State HMI | NOTES
OK_TO_RUN_EFFLUENT P |1 20
UMP

MCR OK PSH75 1 2 I 110
P PSH75 1 MSP OK I 111
P PSH75 2 MSP OK I 11.2
MCR OK EFC 1 260
P EF 1A RUNNING [ 26.1
PS_1A_SEAL _PRESSURE O |1 262
K

LSHH EF_L_A _CinTnk Not |1 263
Hi

LSHFLEF_2_A_WurTnk_Not | I 27.0
Hi

P EF 1B RUNNING I 271
PS_EF_1 AIR PRESSURE O |1 272
K

PS_2A SEAL PRESSURE O I 273
K

MCR_OK_ NSP I 310
M NS 1 RUNNING I 311
LSHH EQI100 1 B 1 320
MCR OK RXP 1 410
M RX 1 RUNNING I 41.1
M RX 2 RUNNING I 41.2
LSL PCP100 1 NotLo I 420
MCR_OK BTP I 610
M BT 1 RUNNING I 611
DC BT | Motor Overload I 612
MCR OK PSHI100 1 2 I 900
P PSHIO0 | RUNNING 1 90.1
P PSHI100 2 RUNNING 1 902
LSLL EQI1200-2-B I 903
MCR_OK PSI100 1 2 I 930
P PS100 I RUNNING [ 931
P PS100 2 RUNNING I 932

Title: Wastewater Products Functional Acceptance Test

Document Number: DOCO0262

Page 2 of 12 Revision: 8 (05/28/10)




Wastewater Products Functional Acceptance Test (FAT — DOC00262)

Project: EP00106 Siemens project manager: Uwe H.
Applicable P&IDS: Siemens lead machine builder:
Customer: O&M for WR GRACE Siemens lead mechanical engineer: Ron D.
Schematic set:202983xx~202990xx Siemens lead electrical engineer: Jerry F.
Siemens FAT lead: Jerry F.
Factory Test
Owner Date
Qutput 7. Check all devices (pumps, valves, mixers, etc.) in Hand mode., Remove all
Tests conditions that would remove MCR power. For each device, complete the

following:

If there is a motor starter protector for the device, turn it on,

Put the device into Hand or On mode, either through physical or HMI
Hand/Off/Auto or On/Off switches.

Verify that the any panel lights and HMI show the device energized.

Verify that the device energizes.

Verify rotation direction for three-phase motors.

If there are HMI Hand/Off/Auto or On/Off buttons, verify that the description text
for each device is correct.

SKRE &€

Test PLC control of devices in automatic mode. For each device where an

Auto/Remote mode is available, complete the following:

@” Put the device into Auto/Remote mode, either through physical or HMI
Hand/Oft/ Auto switches.

@ Verify that the device is energized or de-energized based on the PLC output.

@ Fulfill all permissives and remove all interlocks and verify that the device
energizes. For customer input interlocks, use jumpers,

@ Enable cach interlock in succession to verify that the device de-energizes. Verify
the state of each permissive and interlock on the HMI.

E/ Disable each permissive in succession to verify that the device energizes. Verify

the state of each permissive and interlock on the HMI.

oo

Device  |Address| Energized Auto Mode Permissives/  [Hand{ Auto

State Interiocks On
P EF_1A_ENA | Q Pump On LIT_EFC 1_A.On_High_Off Low,
BLE_PROCESS | 26.0 LSHH_EQ100_1_B, MF Pump 1A in
P Process

/MF Skid 14 Backpulse On, NS-1-
A _pH Out Of Spec, Air Pressure
Fault, Seal Presure Fault

V_EF48 EV4A Q Valve on Process Pump Enable -na-
SEAL WTR 26.1
P_EF 3 ENAB Q Pump On Frequency-Duration timer based on
LE SLUDGE P | 262 Process run.
P_EF 2 CLEA Q Pump On Run Per Microfilter Sequency -na-
NING_PUMP 27.0
V_EF48 EV2A | Q Valve On Energize per Backpulse sequence -na-
_BPULSE_SOL | 27.1
P_EF IB_ENA | Q Pump Run LIT_EFC_1_A.On_High_Off Low,
BLE_PROCESS | 27.3 LSHH_EQ100_1_B, MF Pump 1A in
P Process

/MF Skid [ A Backpulse On, NS-1-
A_pH Qut Of Spec, Air Pressure
Fault, Seal Presure Fault
V_EF48 EV4B_ | Q Valve On Process Pump Enable -na-
SEAL WTR 28.0

Title: Wastewater Products Functional Acceptance Test
Document Number: DOC00262 Page 3 of 12 Revision: 8 (05/28/10)



Wastewater Products Functional Acceptance Test (FAT — DOC00262)

Project: EP00106 Siemens project manager: Uwe H.
Applicable P&IDS: Siemens lead machine builder:
Customer: O&M for WR GRACE Siemens lead mechanical engineer; Ron D,
Schematic set:202983xx~202990xx Siemens lead electrical engineer: Jerry F.
Siemens FAT lead: Jerry F.
Factory Test
Owner Date
V_EF48 EV2B_ [ Q Valve on Energize per Backpulse sequence -na-
BPULSE_SOL 28.1
M_NS_I_ ENAB | Q Mixer Run nong -na-
LE ‘ 31.0
P_NSI PI_ACI | Q Pump Run T-NSP2000-1 pH High
D 31.2
P NSIL P2 CA | Q Pump Run T-NSP2000-1 pH Low
USTIC 313
M_RX 1 _ENA Q Mixer Run norne -na-
BLE 41.0
M _RX_2_ENA Q Mixer Run none -na-
BLE 41.1
P RXI P1EN | Q Pump Run T-RXP1000-1 pH High
ABLE _ACID 41.2
P RXI P2EN [ Q Pump Run T-RXP1600-1 pH Low
ABLE_CAUSTI | 413
C
P RXI VI_EN | Q Pump Run P-P5100 Pump Running
ABLE FeCl3 42.0
PRX2 PILEN | Q Pump Run T-RXP1000-2 pH High
ABLE ACID 42.1
P RX2 P2EN | Q Pump Run T-RXP1000-2 pi Low
ABLE CAUSTI | 422
C
PPCPICOLE | OQ Pump Run T-RXP2000-1 ORP Low
NABLE_KMnG | 42.3 /T-PCP100-1 Level Low
4
M_BT_l ENAB | Q Mixer Run T-BT3000-1 Minimum level for mixer -na-
LE 61.0 mn
LAHH EQI00_ | Q Relay On T-EQH100-2 Level High High -na-
2 A APCS 61.2
P PS20P_2 EN | Q Pump Run T-EQHI00-2 Pump Level On High
ABLE 61.3 Off Low
P_PSHIO0 1 E | Q Pump Run T-EQH1200-2 Pump Level On high
NABLE 90.0 Off Low, Customer Interlock — OK to
Run Effiuent Pump
P PSHIO0 2 E | Q Pump Run T-EQH1200-2 Pump Level On high
NABLE 90.1 Off Low, Customer Interlock — OK to
Run Effluent Pump
P _P5100 1 EN | Q Pump Run T-EQH1200-1 Pump Level On High
ABLE 93.0 Off Low,
LIT_EFC_I_A.On Low_Off High
/RX-1-A_pH Out Of Spec, RX-1-
B ORP, RX-2-A_pH Out Of Spec
P_PS100. 2 EN | Q Pump Run T-EQH1200-1 Pump Level On High
ABLE 931 Off Low,
LIT EFC_I_A.On_Low_Off High
/RX-1-A_pH Out Of Spec, RX-1-
B _ORP, RX-2-A_pH Out Of Spec
1V-3A Q Valve Open Energized per microfilter sequence -na-
100.0
1V-3B Q Valve Open Energized per microfiiter sequence -na-
100.1
1V-4A Q Valve Open Energized per microfilter sequence -na-
100.2
1V-4B Q Valve Open Energized per microfilter sequence -na-
100.3
1V-5A Q Valve Open | Energized per microfilter sequence -na-
100.4
1V-5B Q Valve Open Energized per microfilter sequence -na-
100.5

Title: Wastewater Products Functional Acceptance Test
Document Number: DOCO0262 Page 4 0f 12 Revision: 8 (05/28/10)



Wastewater Products Functional Acceptance Test (FAT — DOC00262)

Project: EP00106 Siemens project manager: Uwe H,
Applicable P&IDS: Siemens lead machine builder:

Customer: O&M for WR GRACE _ Siemens lead mechanical engineer: Ron D.
Schematic set:202983xx~202990xx Siemens lead electrical engineer: Jerry F,

Siemens FAT lead: Jerry F.

Factory Test
Owner Date
IV-6A Q Valve Open Energized per microfilter sequence -na-

Customer 100.6 - -

Interlocks 1V-6B ?00.7 Valve Open Energized per microfilter sequence -na-
1V-7A Q Valve Open Energized per microfilfer sequence -na-
1V-7B lQol . Valve Open Energized per microfilter sequence -na-
1V-22A (IQOE . Valve Open Energized per microfilter sequence -na-
1v-22B (IQOI . Valve Open | Energized per microfilter sequence -na-
1v-12 (1)01-3 Valve Open Energized per microfilter sequence -na-
1V-13 (12201 . Valve Open Energized per microfilter sequence -na-
1v-14 (1201.5 Valve Open | Energized per microfilter sequence -na-
1V-15 :201 . Valve Open Energized per microfilter sequence -na-
1V-l16 (1;)0] ! Valve Open Energized per microfilter sequence -na-
1v-17 (IQOZIO Valve Open Energized per microfilter sequence -na-
1V-18 320 2 Valve Open | Energized per microfilter sequence -na-
1V-19 (1202.2 Valve Open Energized per microfilter sequence -na-
1V-21A (1202-3 Valve Open Energized per microfilter sequence -na-
1V-21B (1)02.4 Valve Open Energized per microfilter sequence -na-
1V-3C (1202.5 Valve Open Energized per microfilter sequence -na-
1V-3D (1204.0 Valve Open | Energized per microfilter sequence -na-
1v-4C (1204'1 Valve Open | Energized per microfilter sequence -na-
1v-4D 3)4 2 Valve Open Energized per microfilter sequence -na-
1V-5C (1204.3 Valve Open Energized per microfilter sequence -na-
1V-5D 2204.4 Valve Open Energized per microfilter sequence -na-
1V-6C (120 & Valve Open | Energized per microfilter sequence -na-
1V-6D (1204.6 Valve Open | Energized per microfilter sequence -na-
LV-7C 2204'7 Valve Open Energized per microfilter sequence -na-
1v-7D 1QDS.O Valve Open | Energized per microfilter sequence -na-
1v¥-22C (1105-1 Valve Open Energized per microfilter sequence -na-
1v-22D (1205-2 Valve Open Energized per microfilter sequence -na-
1V-26A 505.3 Valve Close Energized per microfilter sequence -na-
1V-26B (i): z Valve Close | Energized per microfilter sequence -na-

Title: Wastewater Products Functional A ceepitance Test
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Project: EP00106

Wastewater Products Functional Acceptance Test (FAT — DOC00262)
Siemens project manager: Uwe H.

Applicable P&IDS: Siemens lead machine builder:

Customer: O&M for WR GRACE
Schematic set:202983xx~202990xx

Siemens FAT lead: Jerry F.

Siemens lead mechanical engineer: Ron D.
Siemens lead electrical engineer: Jerry F.

Factory Test

Owner Date

1V-27A Q Valve Open Energized per microfilter sequence -na-
1v-27B (1)05.6 Valve Open Energized per microfilter sequence -na-
1V-10 (1205-7 Valve Open Energized per microfilter sequence -na-
1v-11 (1206.0 Vatve Open Energized per microfilter sequence -na-
1V-20 (1206-1 Valve Open Energized per microfilter sequence -na-
1V-28 2206‘2 Valve Open Energized per microfilter sequence -na-
1V-30 (;2::2 Valve Open Energized per microfilter sequence -na-

9. Verify that all customer output interlocks are working properly.

List of customer output interfocks:

Description Address Conditions Notes
Alarm_Homn Q Fault Active
2.0
OK TO RUN INFLUENT Q Not LAHH EQ1200-1-A 6
PUMP-Relay 2.1 '4
“No Alarm” Relay Q No Fault Active
2.2
LAHH_EQI200_1_A Q T-EQ1200-1 Level High High
3.0
LAHH_EQI1200 2 A Q T-EQ1200-2 Level High High
3.1
Security 10. Log in to the HMI with each login name and password. For each login, verify the
following;:
E]/ t is possible to log out
The login has the proper permissions
Login Name Permissions Password
Default View, use Hand/Off/ Auto
Super Change setpoints EP00i06
Admin Exit HMI Runtime 2155
O Verify that all logins other than the default include an automatic 10 minute logoff,
Setpoints | 11. Enter a different value for each setpoint on the HMI. For each setpoint field,

complete the following:
QVerify that the value displayed is the same as the value entered.
"( Verify that values outside the input range are not accepted.

List of setpoints on HMI:
Setpoint Name Minimurm Maximum Units
Value Value
0 i00 %
PS100-1&2 FLOW HI ALARM 0 150 GPM
FERRIC CHLORIDE TOTE LEVEL 0 100 %
SODIUM HYDROXID TOTE LEVEL 0 100 Yo

0

0

[T-EQ1200-1 LEVEL

SULFURIC ACID TOTE LEVEL 100 %
T-RXP1000-1 pH 14

Title: Wastewater Products Functional Acceptance Test
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Project:

Wastewater Products Functional Acceptance Test (FAT — DOC00262)
EP00106 Siemens project manager: Uwe H.

Applicable P&IDS: Siemens lead machine builder:

Customer: O&M for WR GRACE
Schematic set:202983xx~202990xx

Siemens FAT lead: Jerry F.

Siemens lead mechanical engineer: Ron D.
Siemens lead electrical engineer: Jerry F.

Factory Test

Owner Date

Device
Timers

Alarms

-RXP1000-1 ORP -1500 1500 mV
[T-RXP1000-2 pH 0 14
[T-EFC4800-1 LEVEL 0 109 %
IEFC 1A FLOW 0 200 GPM
EFC IB FLOW 0 200 GPM
EFC 1A TURBIDITY 0 160 NTU
[EFC 1B TURBIDITY 0 100 NTU
[T-NSP2000-1 pH 0 14
T-EQHI1200-2 LEVEL 0 100 %
P-PSH!00-1&2 FLOW HI ALARM 0 200 GPM
P-PSH75-1&2 FLOW HI ALARM 0 100 GPM
P-PSH75-1&2 SPEED COMMAND 0 100 %
P-PSH75-1&2 PRESSURE 0 300 PSI
[T-PCP100-! LEVEL 0 100 %
[[-BT-1-A LEVEL 0 100 Y

12. Verify that all devices controlled by on/off timers (sludge pumps, backpulse, etc.)
energize and de-energize at the proper times based on the timer setpoints. If there
is log-linear control, change setpoints and delta values to verify the timer setpoints
in each delta band.

List of devices contréged by on/off timers:

Sludge Pump [KC P-EF-3]
Q [tagh]

13. Check all alarms,
?each alarm, complete the following:

Verify that the alarm banner appears on the HMI with the correct text.
El/ Verify that the alarm history on the HMI displays the correct text.
Ei/ Verify that any secondary indication on the HMI displays properly.

12( For digital alarms, when possible test by changing the state of the sensing device
instead of simulating using jumpers. When this is not possible, use jumpers and
note that the alarm could not be fully verified.

E( For analog alarms, trip the alarm in some way (vary the alarm setpoints, simulate
an analog signal, change the measured value by using buffers, etc.)

Test the motor faults by disabling the starter, then enabling the device in
Auto/Remote mode. Verify the device status on the HMI.

List of alarms:

Alarm | Text HMI Notes
Influent EQ1200 Tank Leve! High
1 | High
Influent EQ1200 Tank Level High
2 | High
Influent Pump P-PS100-2 Motor
3 | Fault ]

4 { Influent Transfer Pump Flow High
Ferric Chioride Tank Level Low

5| Low

Sodium Hydroxide Tank Level

6 | Low Low

- Sulfuric Acid Tank Level Low

7| Low

8 | RX1 pH High High

Title: Wastewater Producis Functional Acceptance Test
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Project: EP00106
Applicable P&IDS;

Wastewater Products Functional Acceptance Test (FAT — DOC00262)

Customer: O&M for WR GRACE
Schematic set:202983xx~202990xx

Siemens project manager: Uwe H.
Siemens lead machine builder:

Siemens lead mechanical engineer: Ron D,
Siemens lead electrical engineer: Jerry F,
Siemens FAT lead: Jerry F.

Factory Test

Owner Date

RX1 pH Low Low

RX1 pH Sensor Fault

RX1 ORP High High

RX1 ORP Low Low

RX1 ORP Sensor Fault

RX1 Mixer Motor Fault

RX2 pH High Hgih

RX2 pH Low Low

RX2 pH Sensor Fault

RX2 Mixer Motor Fault

Concentration Tank Level High

_High

Pump P-EF4800-1A Motor Fault

Pump P-EF4800-1B Motor Fault

22

Pump P-EF4800-1A Seal
FPressure Low

23

Pump P-EF48C0-1B Seal
Pressure Low

24

Microfilter System Air Pressure
Low

Microfitter Train#1,2 Permeate
Flow Low Alarm

Microfilter Train#3,4 Permeate
Flow Low Alarm

Microfilter Train#1,2 Permeate
Turbidity High Alarm

Microfilter Train#3,4 Permeate
Turbidity High Alarm

NS pH High High

NS pH Low Low

NS pH Sensor Fauit

Collection Tank T-EQH100-1
Leval High High

35

Effluent Collection Tank T-
EQH1200-2 Level High High

36

Effluent Pump P-PSH100-1
Motor Fault

37

Effluent Pump P-PSH100-2
Motor Fault

38

Effluent Transfer Pump Flow
High

39

Water Supply Pump P-PSH75-1
Motor Fault

40

Water Supply Pump P-PSH75-2
Motor Fault

M1

Water Supply Pump Flow High

42

Water Supply Pump Pressure
High

43

Water Supply Pump Pressure
Low

44

PCP100-1 Tank Level High High

45

PCP100-1 Tank Level Low

46

Sludge Storage Tank Level High

High

47

Sludge Storage Tank Mixer
Motor Fauit

48

Filtrate Collection Tank Level
High High

49

RX1 pH Signal Diverge Fault

50

RX1 pH Signal Delta Fault

Title: Wastewater Products Functional Acceprance Test
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Wastewater Products Functional Acceptance Test (FAT — DOC00262)

Project: EP00106

Applicable P&IDS:

Customer: O&M for WR GRACE
Schematic set:202983xx~202990xx

Siemens project manager: Uwe H.
Siemens lead machine builder:

Siemens lead mechanical engineer: Ron D,
Siemens lead electrical engineer; Jerry F.
Siemens FAT lead: Jerry F.

Factory Test

Owner Date

51 | RX1 ORP Signal Diverge Fault

52 | RX1 ORP Signal Delta Fault

53 | RX2 pH Signal Diverge Fault

54 | RX2 pH Signhal Deita Faukt

55 | NS pH Signal Diverge Fault

56 | NS pH Signal Delta Fault

PS100-1&2 Panel E-Stop
57 | Pressed

58 | RXP1000 Panel E-Stop Pressed

59 | EFC4800 Panel E-Stop Pressed

60 | NSP2000 Panel E-Stop Pressed

PSH100-182 Pane! E-Stop

61 | Pressed
PSH75-182 Panel E-Stop

62 | Pressed

63 | 8T3000 Panel E-Stop Pressed
64

65

66

67

condition 1s removed.

For one alarm, verifjthat the alarm horn sounds, the alarm acknowledge button
removes the audible alarm, and the alarm remains on the HMI until the alarm

Sequences | 14. Check operation of sequences. For each sequence, complete the following:

rd Sequence: EFC Backpulse

Verity Conditions

The sequence initiates under the proper conditions. EFC Run
Time

Steps change under the proper conditions.

Device statuses in each step.

Skip Button (if exists). -na-

Pause Button (if exists). -ha-

Abort Button (if exists). -na-

Step Time Remaining display.

Q/ Sequence: EFC Clean

Verify Conditions

The sequence initiates under the proper conditions. Manual Start

Steps change under the proper conditions. Step change
by Time

Device statuses in each step.

Skip Button (if exists).

Pause Butten (if exists).

Abort Button (if exists).

Step Time Remaining display.

Totalizers | 15, Verify any flow totalizers. For each totalizer, run at a fixed rate for a known
amount of time, verify the total, and verify that the clear total button works.

List of totalizers: -NA-

| DEVICE | Units

| Time period | Total

| CLEARPB |

Title: Wastewater Products Functional Acceprance Test
Daoctiment Number: DOC00262

Page 90f 12

Revision: 8 (05/28/10)



Project: EP00G106
Applicable P&IDS:

Customer: O&M for WR GRACE
Schematic set:202983xx~202990xx

Wastewater Products Functional Acceptance Test (FAT — DOCO00262)

Siemens project manager: Uwe H.
Siemens lead machine builder:

Siemens lead mechanical engineer: Ron D.
Siemens lead electrical engineer: Jerry F.
Siemens FAT lead: Jerry F.

Factory Test

Owner Date

|

|

l [ |

Data
Logging

16. Check all data logs and trends required by the project.

List of data logs and trends: -NA-

DEVICE

Units

Time period NOTES

Process

17. Verity that the proper devices remain energized when the Process Stop is enabled.

Stop

DEVICE

Remain enabled?

Verified

Mixer

Yes

Transfer Pump

No

Chemical dosing (for
H, ORP adjustment)

Yes

Current
Reading

operating mode.

18. Take a current reading on the infeed of each AC electrical skid in a normal

Panel

Current Reading (A)

Main Control Panel

PS100-1&2 Panel

RXP1000 Panel

EFC4800 Panel

NSP2000 Panel

PSH100-1 &2 Panel

PSH75-1&2 Panel

BT3000 Panel

Labels

19. Verify that all nameplates match schematics and P&IDs. If enclosures require
UL508a labeling, verify that the UL508a sticker has been applied.

List of enclosures requiring UL 508a labeling:

&~ Main control panel

PS1060-16&2 Panel
RXP1000 Panel

¥ EFC4800 Panel
@ NSP2000 Panel

PSH100-1&2 Panel
PSH735-1&2 Panel

?moo Panel

Modem/
'Web Access

the controls.

20. Verify that the modem and/or web access provides the proper level of access to

List of modems/web access: -NA-

Connection

Access Provided

Verified

Modem

SmartService

iProject
{Close-Out

21

Complete the Startup Information from Engineering form on the EE homepage.
Save in Commissioning under Serial History folder,

22,

Save program to non-volatile memory (EEPROM, flash card, etc.) if included

(Siemens PLCs do this automatically).

23.

Verify that all notes on drawing set were followed.

24,

Save PLC and HMI files to network.

Title: Wastewater Products Functional Acceptance Test
Docunent Number: DOC00262

Page 10 of 12

Revision: 8 (05/28/10)




Wastewater Products Functional Acceptance Test (FAT — DOC00262)

Project: EP00106 Siemens project manager: Uwe H.
Applicable P&IDS: Siemens lead machine builder:
Customer: O&M for WR GRACE Siemens lead mechanical engineer: Ron D.
Schematic set:202983xx~202990xx Siemens lead electrical engineer: Jerry F.
Siemens FAT lead: Jerry F.
Factory Test
Owner Date

25. Give redlined drawings to EE manager for updating.

26. If any changes were made to control or fault logic, inform EE product lead to
evaluate for inclusion in the product standard.

27. Document any VFD settings.

Title: Wastewater Products Functional Acceptance Test
Document Number: DOCO0262 Page 1l of 12 Revision: 8 (05/28/10)




Wastewater Products Functional Acceptance Test (FAT — DOC00262)

Project: EP00106
Applicable P&IDS:

Customer: O&M for WR GRACE
Schematic set:202983xx~2029%0xx

Siemens project manager: Uwe H,
Siemens lead machine builder:

Siemens lead mechanical engineer: Ron D.
Siemens lead electrical engineer: Jerry F.
Siemens FAT lead: Jerry F.

Post FAT Qpen Issue

Issue #

Owner | Resolution/Date

FAT Item # | Issue

Title: Wastewater Products Functional Acceptance Test

Document Number: DOCO0262

Page 12 of 12 Revision: 8 (05/28/10)




e e
i Project 10P07C4, Seral, 1007 Printed: 315711

4.1 Photo-Cat® System Check List

Model #: 480-0096-025
ELECTRICAL

Verify grounds - Doors

Verify voltage 1 UAC 4 7_/;‘/-)7/ e

Verify phase currents balanced

Verily no in-rush faalts

Approval a ri? ﬁ(:{C R

Verify power ground to all back planes and
racks

Verify in-rush rating matches fusing
CABINETS

Verify lamp and lamp driver operation

Verify cooling fan rotation & flow direction

Verify system shuts down when turned off
by switch on SCADA

Vernify flow meter calibration

Verify VFD programming & Prolibus
operalion

ACCUMULATOR

Ensure level probe is calibrated prior to
initial start-up

Verify high level cut out

Verily low level cut out

Verify vent cap is vented sufficiently
Verify flow reductien at high accumulator
levels

PIPING

Leak check water

Leak check air

Verify air pressure sensor; set-point is 310
kPa (75 psi)

Labeling

Vent air rom piping

PUMPS

Reactor Feed Pump (RFP} .

Verify voltage V4. (4)/dotle.

Verify rotation

Serial #: 1007
CHECH

On &9\(

pate VO ™M L
Uil TP (493, 387277

oY/ j
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| Prajact 10P0703, Serial; 1007

Printed 3511

Sel thermal cut-out ( (1 Ly
Slurry Loop Pump (SLP) )
‘ol It Jile
Verify rolallion((;(; (o)
Verify Head G __psi ¢ A0 ki)
CRU
Verify Permeate Pressure sensor reading
signal and range
Verify DPCV has air
Verify setting is at automatic for all valves

Verify pressure reading on slurry loop and
necy

Verily that sluny loop contral valve is open
when system is initially flooded

Verify SFCV is open when system is initially
flooded

Verify that BPD valve properly oriented

Verly voltage ‘}

Verify air check valve upstream of BPD
Verify BPD duration is 1.0 or greater

Verily no dirt can enter in BPD

Verify system will shut down within 30
seconds of loss of air pressure

Verify operation and scaling of Slurry Flow
Meter

Verify low shurry feed flow fault shutdown

Verify influent [ault shutdown

Verily effluent fault shutdown

Verify syslemn will not start without air
pressire

8SCADA

Venify system shut down when turmed off by
SCADA

Verify Tags {unction

Verify CRU AP cannot exceed maximitm
through setpoints

Verily correct slurey feed flow setpoint
calculated by PLC

Verify remote monitoring

Verify PCAnywhere

T
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Project 10P0704. Serial: 1007 ’ Printed: 351

Leak Test Wetted Com])om.ntq

Leak Test Air System

Softwarc Vcriﬁcaﬁon

Control Panel Verification

| Client Acceptance: | _ R o

Date: ”’:’( ’l j)/zﬂ ' l RUE{TS“: {;‘O e
Notes: [,/f(i// }40}— ,{LS&L/ F/‘T ‘;}(,j}"'q‘; . {ﬁ'l’lﬁdff"
\QI)/EI Dmc, , |

=

Released for // ﬁ/ J
Shipment: < / Q’V‘J

Date: “[Jr ([: /{f //

Use or (IISEFGSLIre of dala contained on |h|s sheelis sub;ecl In Iha restncllons stnled by Punfl(‘.‘; on the cover page :




BUILDI

ﬁggaég%
st (s

S PNt
on 5D 7;/?,47!"77(" 2 M ﬁ/?-

PERMIT

Date /4./ / 7 20

This certifies that

/JM%/W?

nmmﬁ74%%%%é%%ﬁaﬂﬁwyﬁféwcj%y

'ﬁ(‘ [0/25 //0 Fu LL PELIY T %A’y/?/)ﬂ / o (Il 'l

prov:ded that the person accepting this permit shall, in every respect conforin to the terms of the appl:catmn therefore, on file in this office, to / // / .
the provisions of the Laws of the Commonwealth and to the By-Laws of the Towan of Acton relaiing to the Location, Inspection, Erection,
Enlarging, Altering, Raising, Moving, Repairing, or Tearing down of a bunilding or structure.

Fire Department Plumbing & Heating Electrical Building Department
Rough : Rough Rough Excavation HFoundation Certification
Must Be Submitted Prior
Date Date Date Date L 7 / & / ‘? to Placing of Siil
Final Final Final Foundation Rough Framing
Date Date Date Dae | /,)/ 87 / / 2 |Date
THIS CARD MUST BE DISPLAY IN A CONSPICUOUS PLACE ONTHE PREMISES, MAINTAINED IN )
GOOD CONDITION AND MUST NOT BE REMOVED UNTIL ALL WORK HAS BEEN APPROVED. Final
Spaces must be initialed and dated at the time of approval of the inspecting autherity before any work is covered up or
any lathing is done. Each department must be notified when its portion of the work is ready for mspection. Date
Allow 48 hours for inspeetions. -
Building Dept. Telephone: 978-929-6633 Insulation
Building Approved for
OWNERS PULLING THEIR OWN PERMIT OR DEALING WITH Lathing
UNREGISTERED CONTRACTORS FOR APPLICABLE HOME IMPROVEMENT WORK DO NOT HAVE
ACCESS TO THE ARBITRATION PROGRAM OR GUARANTY FUND UNDER MGL c. 1424 Date

NGO WALL OF CEILING SHALL BE LATHED OR OTHERWISE COVERED UNTIL THIS CARD BEARS ENDORSEMENT 1Y
THE BUILIHNG DEPARTMENT IN THE SPACE PROVIDED

BUILDING SHALL NOT BE OCCUPIED UNTIL ALL INSPECTION HAVE. BEEN COMPLETED AND Q&€ UPANCY PERMIT 1S
ﬁ ISSUED BY THE BUILDING COMMISSIONER

Building Commissioner



DRAFT

ATTACHMENT C

REMEDIATION SYSTEM INSTALLATION PHOTOGRAPHS

For W.R. Grace & Co. - Conn Tetra Tech GEO



Photographic Record

Client:

Project Number: 732

W.R. Grace & Co. — Conn.

Site Name:

Site Location:

Landfill Area

Acton, Massachusetts

Photo Number:

Photographer:
A. Plaines

Date:

Direction:
n/a

Comments:

Landfill Area groundwater
equalization tank system container.

AW

Photo Number:

Photographer:
A. Plaines

Date:

Direction:
n/a

Comments:

Piping of recovery wells inside
groundwater equalization tank
system container.




Photographic Record

Client: W.R. Grace & Co. — Conn. Site Name:

Project Number: 732

Site Location:

Landfill Area

Acton, Massachusetts

Photo Number:

Photographer:
A. Plaines

Date:

Direction:
n/a

Comments:

Groundwater transfer tank between
wells and treatment system.

Photo Number:

Photographer:
A. Plaines

Date:

Direction:
n/a

Comments:

Piping trench from groundwater
equalization tank system container to
Landfill Area Treatment System.




Photographic Record

Client:

Project Number: 732

W.R. Grace & Co. — Conn.

Site Name:

Site Location:

Landfill Area

Acton, Massachusetts

Photo Number:

Photographer:
A. Plaines

Date:

Direction:
n/a

Comments:

Construction of the treated
groundwater discharge line from the
Landfill Area Treatment System to
Sinking Pond.

Photo Number:

Photographer:
A. Plaines

Date:

Direction:
n/a

Comments:

Construction of the Landfill Area
groundwater treatment system
building.




Photographic Record

Client: W.R. Grace & Co. — Conn. Site Name: Landfill Area

Project Number: 732 Site Location:  Acton, Massachusetts

Photo Number:

7
Photographer:

A. Plaines

Date: __ ..‘ (N s b
Direction: | 4 L '. lmu

| o w‘
Comments: - A

LR
Interior construction of the Landfill W

Area groundwater treatment system
building.

Photo Number:

Photographer:
A. Plaines

Date:

Direction:
n/a

Comments:

Landfill Area groundwater treatment
system building.




Photographic Record

Client: W.R. Grace & Co. — Conn.
Project Number: 732

Site Name: Landfill Area

Site Location:  Acton, Massachusetts

Photo Number:

Photographer:
A. Plaines

Date:

Direction:
n/a

Comments:

Influent tank (background) and filter
press (foreground).

1o o —

f o

Photo Number:
10

Photographer:
A. Plaines

Date:

Direction:
n/a

Comments:

Chemical addition to reaction-tank
system.




Photographic Record

Client:
Project Number: 732

W.R. Grace & Co. — Conn.

Site Name:

Site Location:

Landfill Area

Acton, Massachusetts

Photo Number:
11

Photographer:
A. Plaines

Date:

Direction:
n/a

Comments:
Membrane microfiltration unit.

Photo Number:
12

Photographer:
A. Plaines

Date:

Direction:
n/a

Comments:

Neutralization tank and Photo-Cat
influent tank.
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Photographic Record

Client: W.R. Grace & Co. — Conn.

Project Number: 732

Site Name: Landfill Area

Site Location:  Acton, Massachusetts

Photo Number:
13

Photographer:
A. Plaines

Date:

Direction:
n/a

Comments:

Purifics Photo-Cat photocatalytic
oxidation unit

mm =

_ nlﬂu'llﬂ

'.'__'.. i IW/

Photo Number:
14

Photographer:
A. Plaines

Date:

Direction:
n/a

Comments:

Effluent discharge tank and transfer
pumps.




Photographic Record

Client: W.R. Grace & Co. — Conn.

Project Number:

732

Site Name:

Site Location:

Landfill Area

Acton, Massachusetts

Photo Number:
15

Photographer:
A. Plaines

Date:

Direction:
n/a

Comments:

Liquid-phase carbon vessel and
discharge piping.

Photo Number:
16

Photographer:
A. Plaines

Date:

Direction:
n/a

Comments:
Air compressor system.




Photographic Record

Client: W.R. Grace & Co. — Conn.
Project Number: 732

Site Name:

Site Location:

Landfill Area

Acton, Massachusetts

Photo Number:
17

Photographer:
A. Plaines

Date:

Direction:
n/a

Comments:

Sludge storage / thickening tank
(center).

Photo Number:
18

Photographer:
A. Plaines

Date:

Direction:
n/a

Comments:

Landfill Area groundwater treatment
system.
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ATTACHMENT D

LANDFILL AREA START-UP DATA SHEETS

For W.R. Grace & Co. - Conn Tetra Tech GEO



Table 4-1

W.R. Grace sy perfund Site

:ton, 5
Massachusetts ~Landfill Area Start-Up Data pate b/ 2/ i
Time 15]0)
Influent Transfer Pump 1 Flow Rate(gpm) { 954
Pressure (psi) | /,
Influent Transfer Pump 2 Flow Rate(gpm) _p)&
Pressure (psf) o '
ﬂ
RXN Tank 1; pH| @16
ORP
750
RXN Tank 7- PH{ &2
: ORP| —
o 70
Potassium Permanganate Feed Rate {gph) % ,pr"‘ TS
Ferric Chigyi
loride Feed Rate (gph) N/

Microfiltration Trains 1 & 2 ,
Process Pump Inlet Pressure (psi) | 50
Process Pump Outlet Pressure (psi) | {5
Permeate Flow Rate (gpm) | 32

e —————

filtration Trains 3 & 4
Process Pump Inlet Pressure (psi) 4@
Process Pump Outlet Pressure (psi} | 12

Permeate Flow Rate (gpm) | 4Y

e —————
Neutralizgti :
lization Tank: pH| &
Purfics System Operating? Y/ N Cé
e ———
Effluent ~ransfer Pump 1: Flow Rate (gpm)| to©
Pressure {psi) | GO
Effluent ransfer Pump 2: Flow Rate (gpm) (_-p[p
Pressure (psi){ —
Plant Waye, Pump 1: Flow Rate (gpm) 7
s Pressure _{psi) 30
lant Waater Pump Z: Flow Rate (gpm)
Pressure (psi)
Sludge “Fpickener Feed Pump: (AI’{) Pressure (psi) C;Z
Filter P . '
Fexgs Feed Pump: Pressure (psi) (‘J:Qp
[ Filtrate —y-;nk Pump: Pressure (psi) O'QQ

+h
her Ceaitions:




W.R. Grace Superfund Site
rton, Massachusetts

Time

Table 4-1

- Landfill Area Start-Up Data

Date:_:{/,z "’/

Q20

Flow Rate(gpm)
Pressure (psi)

Influent Transfer Pump 1

qs
1Y

Fiow Rate(gpm)
Pressure {(psi)

Influent Transfer Pump 2

Process Pump Qutlet Pressure (psi)

RXN Tank 1: pH (D |5’
ORP 5 3 ‘
RXN Tank 2: pH (039
R
2
Potassium Permanganate Feed Rate (gph) g%{i ?g
Ferric Chloride Feed Rate (gph) N / A
Microfiltration Trains 1 & 2 meﬂ{m{'e s
RSERSSPImp-Emlet Pressure (psi)

(9"“{1‘ ) Ledureen Sh“x‘fs) Permeate Flow Rate (gpm)

‘ofiltration Trains 3 & 4 Cpneedake
Process=RITENTIEL Pressure (psi)

Process Pump Outlet Pressure {psi)
Permeate Flow Rate (gpm)

Neutralization Tank: / 2 +aml¢> pH
N

Purifics System Operating? Y/ N

Flow Rate (gpm)
Pressure (psi)

Effluent Transfer Pump 1:

Flow Rate (gpm)

Effluent Transfer Pump 2:
: Pressure (psi)

Flow Rate (gpm)
Praessure (psi)

Plant Water Pump 1:

Plant Water Pump 2: Flow Rate (gpm)

Pressure (psi)

Sludge Thickener Fead Pump: Prassure (psi)

Filter Press Feed Pump: Pressure {psi)

Filtrate Tank Pump: Pressure (psi)

Other Conditions:




W.R. Grace Superfund Site
‘ton, Massachusetts

Time

Table 4-1

Landfill Area Start-Up Data

e 54

14: 10

Influent Transfer Pump 1 Flow Rate(gpm)
Pressure (psi)

3
|7

Influent Transfer Pump 2 Flow Rate{gpm) N / 4]
Pressure (psi)
RXN Tank 1: pH| €59
ORP
4£20
RXN Tank 2: pH| §9/
SRF
Potassium Permanganate Feed Rate (gph) ‘7%
sped] s
Ferric Chloride Feed Rate (gph) sm‘u NE
Microfiltration Trains 1 &2 ¢, o de
Pmcess.Eump—ITlieét'I%ressure (psi} |75
Process Pump Outlet Pressure (psi) | 44
Permeate Flow Rate (gpm) YA
ofiltration Trains 3 & 4 C_GY\(mJ'r&Lt
Process-Pump.Inlat Pressure (psi) J&
Process Pump Outlet Pressure (psi) "f(a
Permeate Flow Rate (gpm) | ¢4
Neutralization Tank: pHI (.20
Purifics System Operating? Y /N >/
Effluent Transfer Pump 1: Flow Rate (gpm) “ 5
Pressure (psi) [Z ¢,
Effluent Transfer Pump 2: Flow Rate (gpm) I'J/ A
Pressure (psi)
Plant Water Pump 1. 2 g
p1l: Flow Rate (gpm) |
Pressure (psi) Zi
Plant Water Pump 2: Flow Rate (gpm) )
Pressure (ps) - | pf //A
Sludge Thickener Feed Pump: Pressure {psi) [O—O
Filter Press Feed Pump: Pressure (psi) O
Filtrate Tank Pump: Pressure (psi) <0

Other Conditions:




W.R. Grace Superfund Site
ston, Massachusetts

Table 4-1

Landfil! Area Start-Up Data

Date: 54 Cf ~f

Time | [ OO 15 %%
¢
Influent Transfer Pump 1 Flow Rate(gpm) _j_ﬁ_’_ fg“
Pressure (psi) . &5
Influent Transfer Pump 2 Flow Rate(gpm) | pJ e
Pressure (psi) f T\»/(}
RXN Tank 1: pH Gy E.:/ ;
RXN Tank 2: PH| C.23 | & .73
SRR
Potassium Permanganate Feed Rate (gph) g 5 / f<r
Fertic Chloride Feed Rate (gph) ‘2% o
Microfiltration Trains 1 & 2 l"f %
Process Pump Iniet Pressure (psi) | ~—n— —,vﬁ
Process Pump Qutlet Pressure (psi) .i(i_. ,15/

Permeate Flow Rate (gpm)

‘ofiitration Trains 3 & 4 .
Process Pump Inlet Pressure (psi) Q— T’"f"
Process Pump Qutlet Pressure (psi) il:&. —_—
Permeate Flow Rate (gpm) | £ 2 |« /e
Neutralization Tank: pH PPN G .20
Purifics System Operating? Y/ N >/ >/
Efftuent Transfer Pump 1: Flow Rate (gprm)| {13 / { /.
Pressure (psi) | 55 Ry
Effluent Transfer Pump 2: Flow Rate (gpm) yJ /jo‘ (Y //\
Pressure (psi)
Plant Water Pump 1: Fiow Rate (gpm) ‘;25__ ,Z .z
Pressure (psi) SO 50
Plant Water Pump 2: Flow Rate (gpm)
Pressure (psi) . |¥ / i W/ A
Sludge Thickener Feed Pump: Pressure (psi) 1 5 %'H—'
Filter Press Feed Pump: Pressure (psi) () (; 4
Filtrate Tank Pump: - Pressure (psi) Y% %

Qther Conditions:




W.R. Grace Superfund Site

Table 4-1

-ton, Massachusetts ; Landfill Area Start-Up Data Date: b,l 0' i
Time | 0900 | 1¥3p | ¥
Influent Transfer Pump 1 Flow Rate(gpm) | @ 7% %3
Pressure (psi) / i 17
Influent Transfer Pump 2 Flow Rate(gpm} )
Pressure (psi) | M\ A A
RXN Tank 1: - pH| 6.2l | 620
ORPl 299 2499
RXN Tank 2: pH{ ¢-% ¢ .2%
SRR,
Potassium Permanganate Feed Rate (gph) '%Q— 'S-/ ZA
|1
Ferric Chloride Feed Rate (gph) ty/\30 ;g/ 20
Microfiltration Trains 1 & 2 : .
Process Pump Inlet Pressure (psi) | SO o8 7
Process Pump Outlet Pressure (psf) | | et
Permeate Flow Rate (gpm) | 2 & Ckd
‘ofiltration Trains 3 & 4 :
Process Pump Inlet Pressure (psi) | ¢ 5570
Process Pump Qutlet Pressure (psi) | 12 12
Permeate Flow Rate {(gpm) | 4|, | S0
Neutralization Tank: pH| G IR | G yIA
Purifics System Operating? Y / N Lé U
Effluent Transfer Pump 1: Flow Rate (gpm) (S0 s
Pressure (psi) | 52 orr
Effluent Transfer Pump 2: Flow Rate (gpm) N,
Pressure (psi) M/ K A
Plant Water Pump 1: Flow Rate (gpm) 5235 2 @
Pressure (psi) N 50
Plant Water Pump 2: Flow Rate (gpm)
Pressure  (psi) N/A ho
Sludge Thickener Feed Pump: Prassure {psi) i g 7 (7
Filter Press Feed Pump: Pressure (psi) 0 GO
Filtrate Tank Pump: - Pressure (psi) Sg S 5’

Other Conditions:




W.R. Grace Superfund Site
cton, Massachusetts

Table 4-1

Landfill Area Start-Up Data

Date: f’//’//

Time l |‘ 55
Influent Transfer Pump 1 Flow Rate(gpm) | 'Q&
Pressure (psi) |7
Influent Transfer Pump 2 Flow Rate(gpm) p /
Pressure (psi) ™
RXN Tank 1: pH| 9
ORP 301/
RXN Tank 2: pH| 67
ORP| ——
Potassium Permanganate Feed Rate (gph) %s:é——jfg\
Speed A
Ferric Chloride Feed Rate (gph) S ane .55
Microfiltration Trains 1 & 2 ] 5
Process Pump Inlet Pressure (psi)
Process Pump Outlet Pressure (psi} [ 5O
Permeate Flow Rate (gpm)
‘ofiltration Trains 3 & 4
Process Pump Inlet Pressure (psi) \3
Process Pump Qutlet Pressure (psi} f

Permeate Flow Rate (gpm) [~ ]}

Neutralization Tank: pH| GO
Purifics System Operating? Y/ N >/
Effluent Transfer Pump 1: Flow Rate (gpm)| {5
Pressure (psi) | &4
Effluent Transfer Pump 2: Flow Rate {gpm) d /4
Pressure (psi)
Plant Water Pump 1: Flow Rate (gpm) aq
Pressure  (psi) 56
Plant Water Pump 2: Flow Rate (gpm)
Pressure (psi) M/ B
Sludge Thickener Feed Pump: Pressure (psi) i (p
Filter Press Feed Pump: Pressure {psi) (og
Filtrate Tank Pump: - Pressure (psi) 5 s

Other Conditions:




g/l

TABLE 4-1

W. R. Grace Superfund Site
cton, Massachusetts

Landtill Area Start-Up Data
Purifics Time] J (S
Bag Filter Inlert {psi) 35
' Outlet {psi) -Z,_é\—-
Differential (psi) IES
Flow Flow Rate (gpm) Llj
Total Flow {gallons} "f5 1363
Accumulator Tank Level % (03
DPCV {PV) psi 41
|cau (pv) psi 50

"Lamps 9’, lq'93, |3, 1



W.R. Grace Superfund Site
~ton, Massachusetts

Table

4-1

Landfill Area Start-Up Data

pate: §= /211

Time %20 | 1235
Influent Transfer Pump 1 Flow Rate(gpm) { 09\ ,.LQQ;
Pressure (psi) {1 [ |

Influent Transfer Pump 2 Flow Rate{gpm)
Pressure {psi)

~——

RXN Tank 1: o | Gd | 619
ORP
36 | 31
RXN Tank 2: pH| R0 | GLR0O
ORP | =
Speet
Potassium Permanganate Feed Rate (gph) stn[@ 7 %—
. Spd | 1S 5
Ferric Chloride Feed Rate (gph) arate |"oe 35
Microfiltration Trains 1 & 2 _
Process Pump Inlet Pressure (psi) IS ' L{

Process Pump Outiet Pressure {psi) <O <O
Permeate Flow Rate (gpm) T4 4.
-ofiltration Trains 3 & 4 .
Process Pump Inlet Pressure (psi) | _{ & Y
Process Pump Outiet Pressure {psl) ‘-\3 T
Permeate Flow Rate (gpm) 4/_? T
Neutralization Tank: pH| 6.OL | §97
Purifics System Operating? Y /N >/ \/
Effluent Transfer Pump 1: Flow Rate {gpm}| . 1Y |0
Pressure (psi) | &2 53
Effluent Transfer Pump 2: Flow Rate (gpm)| ,j / W /43‘
Pressure (psi) K
Plant Water Pump 1: Flow Rate (gpm) 27 A7
Pressure  (psi) 50 50
Plant Water Pump 2: Flow Rate (gpm)
Pressure (psi) — |
Sludge Thickener Feed Pump: Pressure (psi) 1y 1Y
Filter Press Feed Pump: Pressure (psi) O é?
Filtrate Tank Pump: Pressure (psi) ;3 5. 87

Congitions: ShoY s4stem Qﬁw\'\@,
Y e Feflace bagy

Other
Sbec in Yoalic s gntdh

Resdoerred sef*w @ 10.20



TABLE 4-1

W. R. Grace Superfund Site
Acton, Massachusetts
Landtill Area Start-Up Data
hPurifics Timel7- 30 | 12Ho
“Bag Filter Inlert {psi) 32 ﬂﬂ_
Outlet {psi) _(-09_-_ jj
Differential {psi) 30 O
Flow Flow Rate (gpm) H ‘-'] (,,O
Total Flow (gallons)  |5619€ |5 11083
Accumulator Tank Level % (.Og _f; 2
DPCV (PV) psi 4" l 5 1
CRU (PV) psi £o | 50

Lamps 2, 14,273, "]I (5 /@ 1. 4O cmiy lwrs % l‘f, 17 ore ot



W.R. Grace Superfund Site
~ton, Massachusetts

Table 4-1

Landfill Area Start-Up Data

Date:

(S

Time | 10\ %0
Influent Transfer Pump 1 Flow Rate(gpm) { L
Pressure (psi) Lo
Influent Transfer Pump 2 Flow Rate(gpm) A
Pressure (psi) N
RXN Tank 1: pH| A3
ORP| .
3l
RXN Tank 2: ' pH o
ore| 6.1

Potassium Permanganate Feed Rate (gph)

7

Ferric Chloride Feed Rate (gph)

LY

83
Ny

Microfiltration Trains 1 & 2
Process Pump Inlet Pressure (psi)
Process Pump Outlet Pressure {psi)
Permeate Flow Rate {gpm)~

*

‘ofiltration Trains 3 & 4
Process Pump Inlet Pressure (psi)
Process Pump Outlet Pressure (psi)
Permeate Flow Rate (gpm)

Neutralization Tank: pH

Purifics System Operating? Y /N

= N —
= IR afz [ R

Effluent Transfer Pump 1: Flow Rate (gpm)
Pressure (psi)
Effluent Transfer Pump 2: Flow Rate (gpm)
Pressure (psi)
: 33
Plant Water Pump 1: Flow Rate (gpm) | —=——
Pressure _(psi) X2,
Plant Water Pump 2: Flow Rate {gpm)
Pressure {psi) N / A
Sludge Thickener Feed Pump: Pressure (psi) 7 {
Filter Press Feed Pump: Prassure (psi) 0
Filtrate Tank Pump: " Pressure (psi) 5- 3

Other Conditions:




TABLE 4-1

. R. Grace Superfund Site

IActon, Massachusetts
Landfill Area Start-Up Data

iPurifics Time l [; €
Bag Filter tnlert {psi) Hg

Outlet {psi) __':_13__,

Differential {psi) O
Flow Flow Rate [gpm)} (oO

Total Flow {gallons) m
Accumulator Tank Level % 5 Ll
DPCV (PV) psi g
CRU {PV) psi 50

Lamps



W.R. Grace Superfund Site
cton, Massachusetts

Table 4-1

Landfill Area Start-Up Data

oate: 5|7 - |

Time IS0
Influent Transfer Pump 1 Flow Rate(gpm) j_—_]__
Pressure (psi) I,
Influent Transfer Pump 2 Flow Rate{gpm) N
Pressure (psi) A
RXN Tank 1: pH | 604
ORP| =57~
1 37
RXN Tank 2: pH| (.0
pea I |

Potassium Permanganate Feed Rate (gph)

Ferric Chloride Feed Rate (gph)

Microfiltration Trains 1 & 2
Process Pump Inlet Pressure (psi)
Process Pump Qutlet Pressure {psi)
Permeate Flow Rate (gpm)

ofiltration Trains 3 & 4
" Process Pump Inlet Pressure (psi)
Process Pump Qutlet Pressure (psi)
Permeate Flow Rate (gpm)

Pressure (psi)

Neutralization Tank: pH fe‘m
Purifics System Operating? Y /N y
Effluent Transfer Pump 1: Flow Rate (gpm) (s

Pressure (psi) <4
Effluent Transfer Pump 2: Flow Rate (gpm)

Pressure (psi) N (A

2%
Plant Water Pump 1: Flow Rate (gpm) | ~—
Pressure (psi) 50

Piant Water Pump 2: Flow Rate (gpm)

Studge Thickener Feed Pump: Pressure (psi} 1 (o
Filter Press Feed Pump: Pressure (psi) (\
Filtrate Tank Pump: Pressure (psi) 5%

Other Conditions:




TABLE 4-1

W. R. Grace Superfund Site

[Acton, Massachusetts
Landtill Area Start-Up Data

[Purifics Time , 5: 11
ﬁgag Filter Inlert (psi) l_:| f_-]
Outlet {psi) 45

Differential {psi) — ’

Flow Flow Rate (gpm) 5 ?

Total Flow (gallons)  [O\A5 10

Accumulator Tank Level % _1 3

DPCV (PV) psi 47
/_‘_

CRU {PV) psi 50

"Lamps \7



W.R. Grace Superfund Site
cton, Massachusetts

Table 4-1

Landfill Area Start-Up Data

e §-(§- |

Time | [3:34
O
Influent Transfer Pump 1 Flow Rate(gpm) -—LQ———

Pressure (psi)

b

Pressure (psi)

Influent Transfer Pump 2 Flow Rate(gpm)
Pressure {psi) N \Dﬁ
RXN Tank 1: pH b.lO
ORP g o}
RXN Tank 2: pH! £
ORP| —
Potassium Permanganate Feed Rate (gph) 75 -
Ferric Chloride Feed Rate (gph) { %1(
4
Microfiltration Trains 1 & 2 g
Process Pump Inlet Pressure (psi) _1-5/
Process Pump Qutlet Pressure (psi) 5
Permeate Flow Rate (gpm) <Z
+ofiitration Trains 3 & 4
Process Pump Inlet Pressure (psi) | | X
Process Pump Outlet Pressure (psi) | 4(,
Permeate Flow Rate (gpm) “_-rg
Neutralization Tank: pH 5491
Purifics System Operating? Y/ N y
Effluent Transfer Pump 1: Flow Rate (gpm)| [\ ¥
Pressure (psi)| &2
Effluent Transfer Pump 2: Flow Rate (gpm)
Pressure (psi) 'J A
Plant Water Pump 1: Flow Rate (gpm) °?.§-—-—--
] Pressure (psi) m
Plant Water Pump 2: Flow Rate (gpm)

Sludge Thickener Feed Pump: Pressure (psi} 7(@
Fiiter Press Feed Pump: Pressure (psi) 6
Filtrate Tank Pump: - Pressure (psi) 5 ?

Other Conditions:




TABLE 4-1

W. R. Grace Superfund Site
Acton, Massachusetts

Landtill Area Start-Up Data

HPurifics Timel | Y0
Bag Filter Intert {psi) ‘*f a|
Outlet {psi) 50
Jdhui
Differential {psi) - |
Flow Flow Rate {gpm)} O
i ————
Total Flow (gallons) 5682
Accumulator Tank Level % (g 7
DPCV (PV) psi 43
CRU {PV) psi §0

Lamps l '_))



Table 4-1

W.R. Grace Superfund Site

cton, Massachusetts Date: f“/cff//

Landfill Area Start-Up Data

Time , éiOo

Influent Transfer Pump 1 Flow Rate(gpm) JQE./

Pressure (psi) /b
Infiuent Transfer Pump 2 Flow Rate{gpm)

Pressure (psi) {0 h
RXN Tank 1: pH| 7.5

ORP zq(] i
RXN Tank 2: pH{ 77.08
AORPT-

Potassium Permanganate Feed Rate (gph) 15, [
Ferric Chloride Feed Rate (gph) '%5

Microfiltration Trains 1 & 2 ,
Process Pump Inlet Pressure (psi) J-i—

Process Pump Outlet Pressure (psi} | S©

Permeate Flow Rate (gpm) | ¢{'g

rofiltration Trains 3 & 4 { &
Process Pump Inlet Pressure (psi)
Process Pump Outlet Pressure (psi} |__——

Permeate Flow Rate (gpm) "{al

Neutralization Tank: pH (.so
Purifics System Operating? Y /N 7

/
Effluent Transfer Pump 1: Flow Rate (gpm)| |15

Pressure (psi) P

Effluent Transfer Pump 2: Flow Rate (gpm)

Pressure (psi) o l A

Plant Water Pump 1: Flow Rate (gpm) Q S

Pressure (psi) [
Plant Water Pump 2: Flow Rate (gpm)

Pressure (psi) pJ/ n

[

Sludge Thickener Feed Pump: Pressure (psi) 1 L,
Filter Press Feed Pump: Pressure (psi) O
Filtrate Tank Pump: - Pressure (psi) 5(‘

Nther Condltlons R\&&“’ v.(s:r@m Seimens L@De&
e g;gs*‘c, Qoaad‘oﬁoa— so eH

MSM




TABLE 4-1
W. R. Grace Superfund Site
Acton, Massachusetts
Landtili Area Start-Up Data
[Purifics - Time M', |y
Bag Filter Inlert {psi) ¢
QOutlet {psi) 50
Differential {psi) -
{Flow Flow Rate {gpm) & ©
Total Flow {gallons) ‘FIEEg’ _
Accumulator Tank Level % 53
DPCV (PV) psi 4
[CRU {PV) psi Lo

"Lamps



W.R. Grace Superfund Site
"<ton, Massachusetts

Table 4-1

Landfill Area Start-Up Data

Date: 5——2 O ’[{

Time | 1369
Influent Transfer Pump 1 Flow Rate(gpm) qg
Pressure {psi) AL
Influent Transfer Pump 2 Fiow Rate{gpm)
Pressure (psi) ‘\) ?(
RXN Tank 1: pH .49
CRP
RXN Tank 2: pH
SRE-

Potassium Permanganate Feed Rate (gph)

Ferric Chloride Feed Rate (gph)

Microfiltration Trains 1 & 2 :
Process Pump Inlet Pressure (psi)
Process Pump Outlet Pressure (psi)
Permeate Flow Rate (gpm)

ofiltration Trains 3 & 4
Process Pump Inlet Pressure (psi)
Process Pump Outlet Pressure (psi)
Permeate Flow Rate (gpm)

Neutralization Tank: pH

Purifics System Operating? Y /N

Effluent Transfer Pump 1: Flow Rate (gpm) __'__(__5.:._
Pressure {psi) [ €L
Effluent Transfer Pump 2: Flow Rate (gpm) |\) /f‘\'
Pressure (psi)
Plant wWater Pump 1: Flow Rate (gpm) _Q—-S—-
Pressure (psi) | %Y
Plant Water Pump 2: Flow Rate (gpm)
Prassure (psi) !‘J A
Sludge Thickener Feed Pump: Pressure (psi) 6
Filter Press Feed Pump: Pressure (psi) I)
g
Filtrate Tank Pump: - Pressure {psi) £

Other Conditions:




TABLE 4-1

W. R. Grace Superfund Site
Acton, Massachusetts

Landfill Area Start-Up Data

{Purifics Time| | 3: | S
"Bag Filter Inlert (psi) Uy
. T —
Outlet {psi) SO
Differential (psi) -3

Flow Flow Rate (gpm} _(Q Q

Total Flow (gallons) | 1¥33573

tAccumulator Tank Level % 55
DPCV (PV) psi y=
CRU (PV) psi Ye)

"Lamps ? ' ( 2



Table 4-1

W.R. Grace Superfund Site

*ton, Massachusetts Landfill Area Start-Up Data | Date: 5’ —(Qg - [ /
Time | |§50
Influent Transfer Pump 1 Flow Rate(gpm)
Pressure (psi)
Influent Transfer Pump 2 Flow Rate{gpm)
Pressure (psi) R
RXN Tank 1: pH| ¥.10
ORP 333
RXN Tank 2: pH 7.0%
ORP

Potassium Permanganate Feed Rate (gph) %’
Ferric Chloride Feed Rate {gph) %‘(
z

Microfiltration Trains 1 & 2
Process Pump Inlet Pressure (psi)
Process Pump Qutlet Pressure (psi)
Permeate Flow Rate {gpm)

" ofiltration Trains 3 & 4
Process Pump Inlet Pressure {psi)
Process Pump Qutlet Pressure (psi)
Permeate Flow Rate (gpm)

Neutralization Tank: pH{ (8

Purifics System Operating? Y /N

Effluent Transfer Pump 1: Flow Rate (gpm)
Pressure {psi)
Effluent Transfer Pump 2: Flow Rate (gpm)
Pressure (psi)
Plant Water Pump 1: Flow Rate (gpm)
Pressure (psi)
Plant Water Pump 2: Flow Rate (gpm)
Pressure {psi)
Sludge Thickener Feed Pump: Pressure (psi)
Filter Press Feed Pump: Pressure {psi)
Filtrate Tank Pump: Pressure (psi)

Other Conditicns:




TABLE 4-1

W. R. Grace Superfund Site
Acton, Massachusetts
Landtill Area Start-Up Data
Purifics Time
Bag Filter Inlert {psi)
Qutlet {psi)
Differential {psi)
Flow Fiow Rate (gpm)
Total Flow {(galfons}
Accumulator Tank Level %
DPCV (PV) psi
[lcru (pv) psi

Lamps



W.R. Grace Superfund Site
“-ton, Massachusetts

Tirhe

Table 4-1

Landfill Area Start-Up Data

5w

owe: S04/

Influent Transfer Pump 1 Flow Rate(gpm)
Pressure (psi)

Influent Transfer Pump 2 Flow Rate(gpm)
Pressure (psi)

RXN Tank 1: pH
ORP

RXN Tank 2: pH
ORP

Potassium Permanganate Feed Rate (gph)

Ferric Chioride Feed Rate {(gph)

Microfiltration Trains 1 & 2
Process Pump Inlet Pressure (psi)
Process Pump Outlet Pressure (psi)
Permeate Flow Rate {gpm)

“ofiltration Trains 3 & 4
Process Pump Inlet Pressure (psi)
Process Pump Outlet Pressure (psi)
Permeate Flow Rate {(gpm)

Meutralization Tank: pH

Purifics System QOperating? Y /N

Effluent Transfer Pump 1: Flow Rate (gpm)
Pressure (psi)

Effluent Transfer Pump 2: Flow Rate (gpm)
Pressure (psi)

Plant Water Pump 1: Flow Rate (gpm)
Pressure  {psi)

Plant Water Pump 2: Flow Rate {gpm)
Pressure (psi)

Sludge Thickener Feed Pump: Pressure {psi) :Zg
Filter Press Feed Pump: Pressure (psi) O
Filtrate Tank Pump: Pressure (psi) | &R

Other Conditions:




TABLE 4-1
W. R. Grace Superfund Site
[Acton, Massachusetts
Landtili Area Start-Up Data
[Purifics Time| |O-HO
|Bag Filter Inlert (psi} . ‘( E
' Outlet {psi) ;_5_-@___
Differential {psi} - 3
Flow Flow Rate {gpm) GC)
Total Flow {gallons) ,m
ftAccumulator Tank Level % 5O
DPCV (PV) psi 43 B
CRU (PV) psi 50

araps



W.R. Grace Superfund Site
-ton, Massachusetts

Table 4-1

Landfill Area Start-Up Data

Date: ﬁ’.-;)g - //

Time | Q.60

Influent Transfer Pump 1 Flow Rate(gpm) _C_P..(.‘;—
Pressure (psi) (.
Influent Transfer Pump 2 Flow Rate{gpm) (\) P&
Pressure (psi)
RXN Tank 1: pH| £.70
ORPI" ¢3¢

RXN Tank 2: pH| £.70

7
Potassium Permanganate Feed Rate {(gph) 1/5'5’/
Ferric Chloride Feed Rate (gph) -%%:’
Microfiltration Trains 1 & 2

Process Pump Inlet Pressure (psi) —% .
Process Pump Outlet Pressure (psi) | 22— 4512673
Permeate Flow Rate (gpm) | N ’
‘ofiltration Trains 3 & 4 \ ’g
' Process Pump Inlet Pressure (psi) | —— Q 1,0b
Process Pump Qutlet Pressure (psi) L-l ) b
Permeate Fiow Rate (gpm) | ¢ [

Neutralization Tank: ' pH| £.80

Purifics System Operating? Y /N

Effluent Transfer Pump 1; Flow Rate (gpm)| 119
Pressure (psi) | &5¢
Efffuent Transfer Pump 2: Flow Rate (gpm) A) Pﬁ
Pressure (psi)
Plant Water Pump 1: Flow Rate {gpm) _;::-5:-—
Pressure _(psi) 52
Plant Water Pump 2: Fiow Rate {gpm)
Pressure (psi) /d/}"'\
Sludge Thickener Feed Pump: Pressure (psi) —’X
Filter Press Feed Pump: Pressure (psi) O
Filtrate Tank Pump: - Pressure (psi) 5K

Other Conditions:




TABLE4-1

£-As-lf

W. R. Grace Superfund Site

Acton, Massachusetis
Landtill Area Start-Up Data
Ipurifics Time|{ (00| g
I Bag Filter Inlert (psi) 4y
- Qutlet {psi} 50
Differential {psi) - 3\
Flow Flow Rate {gpm) _ 5 Ci
Total Flow (gallons) |9 35074
Accumulator Tank Level % 50
DPCV (PV) psi 43
CRU {PV) psi 50

Lamps 8, 13




W.R. Grace Superfund Site
“ton, Massachusetts

Landfill Area Start-Up Data

Table

4-1

e 5061/

Time | /{60
Influent Transfer Pump 1 Flow Rate(gpm) ﬂ——

Pressure (psi)

/5

Permeate Flow Rate (gpm)

Influent Transfer Pump 2 Flow Rate(gpm) J
Pressure (psi) A
RXN Tank 1: pH 5.1 31
RXN Tank 2: pH
578
Potassium Permanganate Feed Rate (gph) 752{
Ferric Chloride Feed Rate (gph) IZ {
Microfiltration Trains 1 & 2 I}
Process Pump Iniet Pressure (psi) | e——m
Process Pump Outlet Pressure (psi) | §O

497762

‘ofiltration Trains 3 & 4 7
Process Pump Infet Pressure (psi)
Process Pump Outlet Pressure {psi)
Permeate Flow Rate (gpm)

96

%

<N

Neutralization Tank: pH

3

Purifics System Operating? Y /N

J/

/|
Effluent Transfer Pump 1: Flow Rate (gpm)| “{ 1§
Pressure (psi) "qu
Effluent Transfer Pump 2: Flow Rate (gpm) Kj /
Pressure (psi)] N [4
Plant Water Pump 1: Flow Rate (gpm) 26
Pressure (psi) E’
Plant Water Pump 2: Flow Rate (gpm)
Pressure (psi) N /ﬁ
Sludge Thickener Feed Pump: Pressure (psi) ¢
Filter Press Feed Pump: Pressure (psi) O
Filtrate Tank Pump: - Pressure (psi) s Q

Other Conditions:




TABLE 4-1

W. R. Grace Superfund Site

Acton, Massachusetts
Landtill Area Start-Up Data

Purifics Time| /470

Bag Filter Inlert {psi) l-f ?

Outlet {psi) ?0-

Differential {psi)

Total Flow (gallons) ]

-3
IFlow Flow Rate (gpm) a ( Z L
62715
56
43

Accumulator Tank Level %
DPCV (PV) psi X
CRU (PV) psi £H

Lamps



W.R. Grace Superfund Site
ston, Massachusetts

Time hg lg

Table 4-1

Landfill Area Start-Up Data

Date: j':.;7 —-'f/

91 -

¢ /ﬁﬂg‘

Influent Transfer Pump 1 Flow Rate(gpm)
Pressure (psi) | /(»
Influent Transfer Pump 2 Flow Rate(gpm) (0
Pressure (psi) p
RXN Tank 1: pH{ IS
ORP| —
G40
RXN Tank 2: pH :
Potassium Permanganate Feed Rate (gph) 60/5-0 % dar\p‘cci ctro&_ Wg + QL e(ﬁ <
7 \J
Ferric Chloride Feed Rate (gph) ! 7;2(
Microfiltration Trains 1 & 2 / ¢l
Process Pump Inlet Pressure (psi) [ ~—=—-
Process Pump Outlet Pressure (psi) | 57
Permeate Flow Rate (gpm)  ¢/7 (& 2Uls
ofiltration Trains 3 & 4 12
Process Pump Inlet Pressure {psi) | -~ 7=
Process Pump Qutlet Pressure (psi) jfﬁ'
Permeate Flow Rate {(gpm) % 5650
Neutralization Tank: pH{ & 45

Purifics System Operating? Y /N

Flow Rate {gpm)
Pressure (psi)

Effluent Transfer Pump 1:

Flow Rate (gpm)
Pressure (psl)

Effluent Transfer Pump 2:

= |5
P

Plant Water Pump 1: Flow Rate {gpm)

Pressure (psi)

\l'i\%J
&%

Flow Rate (gpm)
Pressure (psi)

Plant Water Pump 2:

Sludge Thickener Feed Pump: Pressure {psi)

Filter Press Feed Pump; Pressure {psi)

Filtrate Tank Pump: Pressure (psi)

Other Conditions:



http:t:.fi.Jb

TABLE 4-1

'l

W. R. Grace Superfund Site
Acton, Massachusetts

Landfill Area Start-Up Data

llPurifies Time} 13 30
uBag Fifter Inlert {psi} L( ¥
Qutlet {psi} ?C')—'
Differential {psi) -k
Flow Flow Rate {gpm) (QO

Total Flow {gallons}

2
3

Accumulator Tank Level

%

DPCV {PV)
CRU {PV)

psi
psi

SR

Lamps




W.R. Grace Superfund Site
-ton, Massachusetts

Time

Table

4-1

Landfill Area Start-Up Data

e (- | =

[5.00

Flow Rate(gpm)
Pressure (psi)

Influent Transfer Pump 1

3

Flow Rate(gpm)
Pressure (psi)

Influent Transfer Pump 2

G
\le;

RXN Tank 1: pH (Az
ORP ’qqn\
RXN Tank 2: pH pﬁ
@Ry ("
%) _
Potassium Permanganate Feed Rate (gph) 5% o o C(’mowg\&g X ow{f
- J 4
Ferric Chloride Feed Rate (gph) %g
Microfiltration Trains 1 & 2 l .\{
Process Pump Inlet Pressure (psi) {_* '
Process Pump Outlet Pressure (psi) | SO -
Permeate Flow Rate (gpm) “'q—'(""'“ QOﬁ‘fé
-ofiltration Trains 3 & 4
Process Pump Inlet Pressure (psi)
Process Pump Outlet Pressure (psi) .JL%—
Permeate Flow Rate (gpm) b 69 /;HY

Neutralization Tank: pH

Purifics System Operating? Y/ N )/
Effluent Transfer Pump 1: Flow Rate (gpm) :LD:Q,
Pressure (psi) g

Flow Rate (gpm)
Pressure (psi)

Effluent Transfer Pump 2:

Plant Water Pump 1:
Pressure (psi)

Flow Rate (gpm) |

Plant Water Pump 2: Flow Rate (gpm)

Pressure (psi)

Sludge Thickener Feed Pump: Prassure (psi)

Filter Press Feed Pump: Prassure (psi)

Filtrate Tank Pump: Pressure {psi)

Other Conditions:




TABLE 4-1

W. R. Grace Superfund Site

Acton, Massachusetts )
Landtill Area Start-Up Data

iiPurifics Time l 5 }g
Bag Filter Inlert {psi) 42
QOutlet {psi) __5:_@__‘
Differential {psi) -~ a
Flow Fiow Rate {gpm) i
Total Flow {gallons)  {|J] ya4g!
Accumulator Tank tevel % 5. Q\
DPCV (PV) psi l\{q
CRU {PV) psi 50

Lamps



TABLE 4-1

W. R. Grace Superfund Site
Acton, Massachusetts

Siemens System

Landtill Area Start-Up Data

Time

Date: (y"g "[/

1538

{influent Transfer Pump 1: Flow Rate {gpm) 'qo\
Flow (total) WL
Pressure (psi) [
Influent Transfer Pump 2: Flow Rate (gpm)
Flow {total) \Q P(
Pressure [psi)
fRXN Tank 1: pH _b.20
RXNTank1: ORP Uq5
flaxn Tank 2:  pH 637
Potassium Permanganate Feed (speed/stroke) %
hFjrric Chioride Feed Rate {speed/stroke) ! /QS
“Microﬁltration Trains 1 & 2 '
Process Pump Inlet Pressure {psi) ___3__
Process Pump Outlet Pressure {psi) _&_
Permeaie Flow Rate {gpm) 9»5-
{iMicrofiltration Trains 3 & 4
Pracess Pump Intet Pressure (pst}| /
Process Pump Qutlet Pressure (psi) "5_;(2;:
Permeate Fiow Rate {gpm)} 52

iNeutralization Tank: _ pH

“Efﬂ uent Transfer Pump 1: Flow Rate {gom)| |19
Flow {total) \OAS
Pressure {psi) L‘ g
#Effluent Transfer Pump 2: Flow Rate {(gpm)
Flow {total} 't\)]Pf
Pressure {psi)
Plant Water Pump 1: Flow Rate {gpm) (Q g 9 B8s
Pressure (psi) (‘"(.o
{[Plant Water Pump 2: Flow Rate {gpm){ |
Pressure (psi) ‘0 h\
Sludge Thickener Feed Pump: Pressure {psi) T
{iFilter Press Feed Pump: Pressure{psi)) O
Filtrate Tank Pump: Pressure {psi) s3

Other Conditions:




TABLE 4-1

W._ R. Grace Superfund Site
Acton, Massachusetts

Landtill Area Start-uUp Data

[Purifics Time !51 Ho
lpag Filter Infert {psi) 4g
e
Qutlet {psi) _.__5:(_3__
Differential {psi) ~x
[tF1ow Flow Rate (gpm) LO
Total Flow (gallons) | {3(,7019
tAccumulator Tank Level % 4y
DPCV (PV) psi | S
CRU (PV) psi 50

"Lamps X/ | ’5




TABLE 7-1

6/ /1 o

W. R. Grace Superfund Site
Acton, Massachusetts

Ltandftill Area Operations Data

QL(!TL@M fwmwj U‘po»\ Qf/c%‘ime

g

0700
Influent Transfer Pump 1: Flow Rate {gpm) _5’%5?
Pressure (psi) 76
Influent Transfer Pump 2: Flow Rate (gpm){ @?
Pressure (péi) 3 ©
RXNTank1: pH ¢4
ORP 486
RXN Tank2: pH ° 6.3 ©
ORP —_— _
Potassium Permanganate Feed Rate (gph) é? 26-() 47&/&? F £ ?"g N
Ferric Chloride Feed Rate {gph) ——
Microfiltration Trains 1 & 2 @
Process Pump Inlet Pressure (psi)
Process Pump Outlet Pressure (psi)
Permeate Flow Rate (gpm) ’VL}
Microfiitration Trains 3 & 4
Process Pump inlet Pressure (psi}
Process Pump Qutlet Pressure (psi)
Permeate Flow Rate (gom) NLB
Neutralization Tank:  pH 4‘5’7
"Purifics‘System Operating? @ / N 356
Effluent Transfer Pump 1: Flow Rate (gpm) 1 f
" Pressure {psi) 4{8’
Effluent Transfer Pump 2: Flow Rate (gpm) O’FF
Pressure (psi) _
Plant Water Pump 1: Flow Rate {gpm)} 22
Pressure (psi)| 47
Plant Water Pump 2: Flow Rate {gpm) OPF
Pressure {psi)
Siudge Thickener Feed Pump: Pressure (psi)] £
Filter Prass Feed Pump: Pressure {psi) O-CP
Filtrate Tank Pump: Pressure (psi) O—‘:P
Other Conditions: - Col, 76-»-@ 7‘/% ‘7‘?‘0( Co—éi"\ ~ ,7"& A
ToF ¢, | 245 4 y;
)’/Jg&‘ﬂ_f\m&. élyu (praﬁ neety mod cc war4)
p v L= {35 Mayaeejgé, Q&ZQSWQ
Tt -FroL, > 6025 wad 50 ¢ Sat wovn.

SYSTE

Hycﬁrd% 1de

n.,e,yu\p-/fz
OPFRATEN AlLL WELK oS
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TABLE 4-1

\W. R. Grace Superfund Site
Acton, Massachusetis

Siemens System

Landtill Area Start-Up Data

e |

Time _0 0

Influent Transfer Pump 1: Flow Rate {gpm) ’I @)
Fiow {total) SOH270

Pressure (psi) 39\

Infiuent Transfer Pump 2:

Flow Rate {gpm)

NS

Flow (total}
Pressure {psi}
R{NTank1: pH §.bt
RXN Tank1: ORP -—d535'
IRXNTank 2: pH 5§.6%
Potassium Permanganate Feed (speed/stroke) 5%0
dFerric Chloride Feed Rate {speed/stroke) ’|5/ 2§
Microfiltration Trains 1 & 2 !
Process Pump Inlet Pressure {psi) ﬁ
Process Pump Outlet Pressure (psi)] (.
Permeate Flow Rate {gpm} ;q ’ll’lq'{ 1
Microfiltration Trains 3 & 4
Process Pump Inlet Pressure (psi) J__g_:___
Process Pump Outlet Pressure (psi) %
Permeate Flow Rate {gpm) 22 ?nggg
Neutralization Tank:  pH £.33

Effluent Transfer Pump 1:

Flow Rate {gpm}
Flow (total)

Pressure (psi)

G
'Y

Pressure {psi)

||[Effluent Transfer Pump 2: Flow Rate {(gpm)
Flow (total) ,\]/ P’
Pressure {psi)
Plant Water Pump 1: Fow Rate {gpm) ol “ |0lq—7 (97'_
Pressure (psi) H {,
Plant Water Pump 2: Flow Rate {gpm)

Sludge Thickener Feed Pump:

Pressure {psi)

Filter Press Feed Pump:

Pressure (psi)

Filtrate Tank Pump:

Pressure {psi)

Other Conditions:




TABLE 4-1

W. R. Grace Superfund Site
Acton, Massachusetts

Purifics System

Landfill Area Start-Up Data

owe: (- oL/

Time} |y U~
Bag Filter tnlert {psi) 32
Qutlet {psi) —/_3‘_7—
Differential {psi) —ad
Flow Flow Rate {gpm) s
Flow (total) LA

Total Flow {gallons)

Accumulator Tank Level % 5
DPCV (PV) psi &t
CRU (PV) psi =0
Inspect catalyst color Pule ocanae
Lamps -13 ' \J




TABLE 4-1

| W, R.Grace Superfund Site

Flow {total)

Pressure (psi)

N | A

Acton, Massachusetts i Date: é - ’7-*/ //
Landtill Area Start-Up Data
Slemens System
.
Time) | L. \5
t‘lnﬂuent Transfer Pump 1: Flow Rate {(gpm) e
Flow {total) 15Ul
Pressure {psi) Q 'J
\ﬁlnfluent Transfer Pump 2: Flow Rate (gpm}

RXNTank1l: pH
RXN Tanki: ORP

Sl
53y

RXN Tank 2: pH 5.60
ﬂfotassium Permanganate Feed {speed/stroke} g%a
"Ferric Chloride Feed Rate (speed/stroke) l‘.ST. Za'{
,Microﬁltration Trains 1 & 2 -_f'_‘___

Process Pump Inlet Pressure {psi) _é_Q_
Process Pump Qutlet Pressure (psi) >3
Permeate Flow Rate {gpm) [ 7413711
Microfiltration Trains 3 & 4 13
Process Pump Inlet Pressure (psi) "—72;
Process Pump Outlet Pressure (psi})] ')
Permeate Flow Rate {gpm) | 31539
INeutralization Tank:  pH g1
l Effluent Transfer Pump 1: Flow Rate (gpm)} |25
| Flow (total) 174c05]

Pressure (psi)

i

Effluent Transfer Pump 2: Flow Rate {gpm)
Flow (totat)

Pressure {psi)

(J,{\

Pressure (psi)

WPIant Water Pump 1: Flow Rate (gpm}|.

5
qg jlos! 66/

Plant Water Pump 2: Flow Rate {gpm)
Pressure {psi) “]/f {
Sludge Thickener Feed Pump: Pressure {psi)} “"T(,
IFilter Press Feed Pump: Pressure {psi} 0O
Filtrate Tank Pump: Pressure (psi) §‘i{

Other Conditions: o/ Suj;\—d,\ e igunw
2 edt

{ sy M) >
\,




TABLE 4-1

W. R. Grace Superfund Site
Acton, Massachusetts Date: Cs C - /

Landfill Area Start-Up Data

Purifics System

Time] |20

iBag Filter inlert {psi} 4,

Qutlet {psi) 573

Differential {psi) -7
iFlow Flow Rate (gpm} 55

FHow {total) I 530'93(,

Total Flow {gallons)
Accumulator Tank Level % 54
DPCV {PV) psi Yia
CRU (PV}) psi 5b
Inspect catalyst color Polé Duamoge

W

lamps % )3




TABLE 4-1

W. R. Grace Superfund Site
Acton, Massachusetts

Siemens System

Landfill Area Start-Up Data

Date: {9/8/.,_(/

Time| | () %
Influent Transfer Pump 1: Flow Rate {gpm) '
Flow (total) ‘Q I ‘\
Pressure {psi)
Influent Transfer Pump 2: Flow Rate {gpm) d’ g

Flow {total)

Pressure {psi)

15§50
KR

RXN Tank1: pH
RXNTank1l: ORP
RXNTank2: pH

-

$44
Ts

"l;otassium Permanganate Feed (speed/stroke)

il

’ Ferric Chloride Feed Rate {speed/stroke)

Microfittratton Trains 1 & 2

Process Pump Inlet Pressure (psi)

Process Pump Qutlet Pressure (psi}}

Permeate Flow Rate {gpm) |

Microfiltration Trains 3 & 4

Process Pump Inlet Pressure (psi)

Process Pump Qutiet Pressure [psi}

Permeate Flow Rate {(gpm)

{iNeutralization Tank:  pH

& 63

lEff!uent Transfer Pump 1:

Flow Rate (gpm)
Flow {total}

Pressure (psi)

N In'-

Effluent Transfer Pump 2:

Flow Rate {gpm)}
Flow (total)

Pressure {psi)

B

Plant Water Pump 1: Flow Rate (gpm} N / ’f\
Pressure (psi)

Plant Water Pump 2: Flow Rate (gpm}} . afd 51
Pressure {psi) M—

Sludge Thickener Feed Pump: pressure (psi)| 7(»

Filter Press Feed Pump: Pressure (psi) P

Filtrate Tank Pump: Pressure [psi} 6_’3/

Other Conditions:




TABLE 4-1

W. R. Grace Superfund Site
Acton, Massachusetts

Landfill Area Start-Up Data

owe: (- 5|/

Purifics System
Time[ T 1€
Bag Filter Inlert (psi) =X
Qutlet {psi} __’:lQ—-—
Differential {psi) . "-‘
Flow Flow Rate (gpmy) 2
Flow {total) 1515‘154@,

Total Flow {galfons)

Lamps !

Accumulator Tank Level % §C
DPCV (PV) psi H*
CRU (PV) psi s
Inspect catalyst color (‘rt“a,-u\;j{

b




TABLE 4-1

W._ R. Grace Superfund Site )
Actorn, Massachusetts ) ‘ Date; @//@/ [ /
Landtill Area Start-Up Data
Siemens System
Time| /[ O%
HIinfluent Transfer Pump 1: Flow Rate {gpm} g2
Flow (total) DICTsE5 |
Pressure {psi) 2
Influent Transfer Pump 2: Flow Rate {gpm} (]
Flow (total) O 19 256
Pressure (psi) &
RXNTank1: pH 643
RXNTank1: ORP 510
RXN Tank2: pH -08
Potassium Permanganate Feed {speed/stroke) 50/ ]
uFerric Chloride Feed Rate (speed/siroke) s 72 3

HMicroﬁltration Trains 1 &2
Process Pump Inlet Pressure (psi) :ﬁf—'. GO

Process Pump Outlet Pressure {psi) ﬁj{[
Permeate Flow Rate (gpm)| 3 2,

Microfiltration Trains 3 & 4
Process Pump Inlet Pressure (psi) | Sk //
Process Pump Outiet Pressure {psi} ?Z
2%

Permeate Flow Rate {gpm)

jiNeutralization Tank:  pH G 30
"Efﬂuent Transfer Pump 1: Flow Rate {gpm)| &
J@ip  Flow {total) 0196 o=
Pressure (psi)| /0.
{iEffluent Transfer Pump 2: Flow Rate {gpm)} NT—
<&l  Elow (total) ’
Pressure {psi}
Plant Water Pump 1: Flow Rate {gpm) %
Pressure {psi)
liPlant Water Pump 2: Flow Rate (gpm}} G ¥ b
Pressure (psi) thr,
Sludge Thickener Feed Pump: Pressure (psi}] 7 G
IFilter Press Feed Pump: Pressure {psi)
Filtrate Tank Pump: pressure (psi)| & @

Other Conditions:




TABLE 4-1

W. R. Grace Superfund Site
Acton, Massachusetts Date: G/ / ¢ / / /
Landfill Area Start-Up Data
iPurifics System
Time} /6/S
Bag Filter inlert (psi) o f
Qutlet {psi) qE€
Differential {psi) -1
[Flow Flow Rate {gpm} e
Flow (total} *
Total Flow (gallons) |7 (,765 98]
Accumulator Tank Level % a7
DPCV (PV) psi Hs
CRU (PV) psi Yy
Inspect catalyst color
Lamps 3;&



TABLE 4-1

W. R. Grace Superfund Site
Acton, Massachusetts

Siemens System

Landtill Area Start-Up Data

9. 2D

Time

Date: é.—{7’ ”

Influent Transfer Pump 1:

Flow Rate {gpm)
Flow {total)

Pressure {psi)

ML

Influent Transfer Pump 2:

Flow Rate [ppm}

| V5|

Flow (total) i
Pressure {psi) Foe B
RXNTank1: pH (AS
"RXN Tank1: ORP s
RXN Tank2:  pH G0N
"Potassium Permanganate Feed (speed/stroke) 50 {0
lFerric: Chloride Feed Rate {speed/stroke) (] 7 v
Microftltration Trains 1 & 2 ' t,.
Process Pump Inlet Pressure (psi) __l_)_..._
Process Pump Outlet Pressure (psi) "“ ‘7
Permeate Flow Rate (gpm)| =l{s. 2965930
{iMicrofiliration Trains3 & 4 )
Process Pump Inlet Pressure (psi) _I,}___

Process Pump Outlet Pressure {psi}

Permeate Flow Rate {gpm)

49

SIS A

Qq24%s

Neutralization Tank: pH

62y

Efffuent Transfer Pump 1: Flow Rate {gpm) \‘J
Flow {totat) ,A
Pressure (psi)
Effluent Transfer Pump 2: Flow Rate {(gpm) l &5
Flow {total) 2013930
pressure {psi)] 7).
Plant Water Pump 1: Fiow Rate (gpm) ! F
Pressure (psi) ‘\) A
Plant Water Pump 2: Flow Rate {gpm) ,O‘ 3 ‘4l '}’qu
Pressure (psi)] A0
Sludge Thickener Feed Pump: Pressure (psi) -7(1,
Filter Press Feed Pump: Pressure (psi) [,
Fiftrate Tank Pump: Pressure (psi) £ 3

Other Conditions:




TABLE 4-1

W. R. Grace Superfund Site
Acton, Massachusetts Date: C ”‘{ 7"/ /
Landfill Area Start-Up Data
Purifics System
Time} ¥.4{0
Bag Filter inlert (psi) g7
Qutlet {psi} 50 —~
Differential {psi) -3
Flow Flow Rate {gpm) ‘_—i g
Flow (total)
Total Flow (gallons)  |{11 39757
Accumulator Tank Level % G
"DPCV {PV} psi 4
CRU {PV) psi )
|

|Inspect catalyst color pole ©cpne

[Lamps 3" -
Cd



MHA 286 10em

TABLE 4-1

Mlor 260 (S¢S

W. R. Grace Superfund Site

Date: Juwe 20, oy

Due Jo I'ua‘\ Conconteation -;om{‘

Acton, Massachusetts
Landtill Area Start-Up Data R
Siemens System
Time| 692¢ |ISIG
Influent Transfer Pump 1: Flow Rate (gpm) 2
Flow {total) Xz ﬂ/ﬂq
Pressure (psi}
Influent Transfer Pump 2: Flow Rate {gpm}) 919 w92
Flow {total) 0192533 O [ 94 oM3;
Pressure {psi) 24 23
| RXN Tank1: pH Gt |6.9p
RXNTank1: ORP S03me { SO3
RXN Tank2: pH @53 C.f2
Potassium Permanganate Feed {speed/siroke) e / be |Go/7y
{Ferric Chloride Feed Rate {speed/stroke) 26 {/ < |26/
HMicroﬁItrat‘ron Trains 1 &2 ’
Pracess Pump Inlet Pressure (psi)| 15 i
Process Pump Outlet Pressure (psi}| §¢ g
- - 2 Permeate Flow Rate {gpm){ 23 29
Microfiltration Trains 3 & 4
Process Pump Inlet Pressure (psi}] 13 f}
Process Pump Outlet Pressure (psi)} {7 "{ G
Permeate Flow Rate {gpm} | 2 3 26
iNeutralization Tenk:  pH ¢.3%v | €.37
| Effluent Transfer Pump 1: Flow Rate {gpm)
' Flow (total} WA ,V/A
Pressure (psi)
Effluent Transfer Pump 2: Flow Rate {gpm} lgﬁ e
Flow (total) o2 535%l 62, (944!
Pressure {psi) 92
Plant Water Pump 1: Flow Rate {gpm) ‘S?'N /a v
Pressure {psi)| % A
Plant Water Pump 2: Flow Rate (gpm)] 85 q 3
Pressure {psi) se | 50
Sludge Thickener Feed Pump: Pressure (psi) 70 7 ?
Filter Press Feed Pump: Pressure (psi)] | 20 e
Filtrate Tank Pump: Pressure {psi}| 4% 4§
| Other Conditions:
S\Is‘hﬁ\ shat dows 6‘10[!( & oWy




TABLE 4-1

W. R. Grace Superfund Site
Acton, Massachusetts

Landfill Area Start-Up Data

Date: © b/zo / r

WPurifics System
Timel892e |/530
Bag Filter Inlert {psi) 20 /3
Cutlet {psi) 3¢ 5
Differential {psi) -4 -8
Flow Flow Rate (gpm) 5] 4§
Flow {total) is92x0dq “f7
Total Flow {gailons) 19 GY YT
Accumulator Tank Level % 51 5¢
DPCV (PV} psi t:/ ¢ ys
"cau {PV} psi yq 49

[linspect catalyst color

llLamps S oviur Evear)

I§ (Oerf‘ F{fp.’) ’“—?




TABLE 4-1

W. R. Grace Superfund Site
Acton, Massachusetts

Siemens System

Landtill Area Start-Up Data

o -2/

Time| 10). />
Hinfluent Transfer Pump 1: Flow Rate (gpm)

Flow (total) —

Pressure (psi}
influent Transfer Pump 2: Flow Rate (gpm} ?(g

Flow (total} Na g% %<0

Pressure {psi) Q2 |
RXNTank1: pH ’_é__(_‘f___ _
RXNTank1: ORP 506

RXNTank2: pH

"Potassium Permanganate Feed {speed/stroke)

| Ferric Chloride Feed Rate {speed/stroke)

Microfiltration Trains 1 & 2

Process Pump Inlet Pressure (psi)
Process Pump Qutlet Pressure {psi)

Permeate Flow Rate {gpm)

Microfiltration Trains 3 & 4

Flow {total)

Pressure {psi)

Process Pump Inlet Pressure {psi) 46
Process Pump Qutlet Pressure (psi) QS—
Permeate Fow Rate (gpm)| /OSE {419
Neutralization Tank: pH é& ?
uEffluent Transfer Pump 1: Flow Rate {(gpm)
Flow (total) —

Pressure {psi}

Effluent Transfer Pump 2: Flow Rate (gpm) O

#Plant Water Pump 1:

Flow Rate (gpm}

Pressure {psi}

Plant Water Pump 2:

Flow Rate {(gpm}

Pressure {psi)

1957359

Sludge Thickener Fead Pump:

Pressure (psi)

Filter Press Feed Pump:

Pressure {psi)

Filtrate Tank Pump:

Pressure {psi)

Other Conditions:




TABLE 4-1

IW. R. Grace Superfund Site

Acton, Massachusetis Date: é "9? / —‘//
Landfill Area Start-Up Data
Purifics System
Time| /D 0
Bag Fitter Inlert (psi) 25
Outlet {psi) 40
Differential {psi) i —5
IIFlow Flow Rate (gpm) 3\
Flow {total) |?t_|‘? (€'
Total Flow (gallons)
Accumulator Tank Level % (S
11DPCV {PV) psi ﬂfi
CRU (PV) psi 50
Inspect catalyst color ol ¢l
tamps _ X/773 !
/




TABLE 4-1

Mm-foF - 300ml afder 30min.

W. R. Grace Superfund Site
Acton, Massachusetts

Siemens System

Landtill Area Start-Up Data

Date:; 4”93 ~ ﬂ(

Time ?f) oo
finfluent Transfer Pump 1: Flow Rate {gpm)
Flow (total) -
Pressure {psi}
Influent Transfer Pump 2: Flow Rate (gpm) L Ol 3
Flow {total} M
Pressure {psi} A

RXN Tanki: pH
RXNTank1: ORF
RXN Tank 2: pH

nPotassium Permanganate Feed (speed/stroke)

"Ferric Chioride Feed Rate {speed/stroke)

—
Microfiltration Trains 1 & 2
Process Pump Infet Pressure {psi) I 6—
Process Pump Outlet Pressure {psi) L[ ci
Permeate Flow Rate {gpm) ;2 C ’03‘5 75
Microfiltration Trains 3 & 4
Process Pump Inlet Pressure (psi) u.i L —
Process Pump Qutlet Pressure (psi} L‘ (.a
Permeate Flow Rate {gpm)i 25 | HO3707
{iNeutralization Tank: pH QZ‘
Effluent Transfer Pump 1: Flow Rate {gpm)}
Flow {total) —_—
Pressure {psi)
Effluent Transfer Pump 2: Flow Rate (gpm) ' 2—'
Flow (total) m
Pressure {psi)} L}
Plant Water Pump 1: Flow Rate {gpm} '
Pressure {psi) -
Plant Water Pump 2: flow Rate {gpm]) DAL

Pressure {psi)

12
6

Sludge Thickener Feed Pump:

Pressure (psi)

jiFiiter Press Feed Pump:

Pressure (psi)

o
g

uFiItrate Tank Pump:

Pressure (psi}

£3

Other Conditions:




TABLE 4-1

llw. R. Grace Superfund Site

Acton, Massachusetts Date: é "(Q 3 - / /
Landfill Area Start-Up Data
Purifics System
Time] 10,40
Bag Filter Inlert {psi) ‘ L -9~
Outlet (psi) "%gq *d’wa“g L”f) $iltteq 631
Differential {psi} y
Flow Flow Rate {gpm) 4]
Flow {total) 2037269
Total Flow (gallons} |
Accumulator Tank Level % (, (a
DPCV (PV) psi 4
[CRU (PV) psi 50
Inspect catalyst color pa\e oc
Lamps < . lé ' M%Q




TABLE 4-1

m—}/QF"" 95—0/)7/ a.aa\/'er Bomn

W. R. Grace Superfund Site
Acton, Massachusetts

|

Siemens System

Time ? Y/ 0

Landtillt Area Start-Up Data

o O

Process Pump Qutlet Pressure (psi)

Permeate Flow Rate {gpm)

influent Transfer Pump 1: Flow Rate {gpm}
Flow {total)
Pressure (psi)
Influent Transfer Pump 2: Flow Rate {gpm) ' L{
Flow {total) 9'4‘3(990
Pressure (psi) o2 )
N Tank 3: 222 Tobaed o cackhic |ponp
RXNTank1: ORP st | o ltel veadvu s '
RXN Tank2: pH /.o
Potassium Permanganate Feed (speed/stroke) &5 / 7 (o
iFerric Chloride Feed Rate (speed/stroke) —
“Microﬁltration Trains 1 & 2
Process Pump Inlet Pressure (psi) f {

$o

2

10LOSYY

Microfiltration Trains 3 & 4

Process Pump Inlet Pressure {psi)
Process Pump Qutlet Pressure {psi)

Permeate Flow Rate {(gpm)

13
o
QL'( 3207

[Neutralization Tank:  pH 63 |
Effluent Transfer Pump 1: Flow Rate (gpm)
Flow {total) e
Pressure {psi}

Effiuent Transfer Pump 2:

Flow Rate {gpm)

Flow {total) 134 7050
Pressure (psi) aiﬁwl
Plant Water Pump 1: Flow Rate {gpm)
Pressure {psi) -
Plant Water Pump 2: Flow Rate (gpm}| O ] QZ@
Pressure {psi)] &
Sludge Thickener Fead Pump: Pressure {psi) "7 (a
Filter Press Feed Pump: Pressure {psi) q {
Filtrate Tank Pump: Pressure (psi) 5 Q

Other Conditions:

gacé OCA;‘SM both eapms

bot-

hed) rgo eSfecd— on SHows -




TABLE 4-1

W. R. Grace Superfund Site

Acton, Massachusetts Date: é-— QC( — { /

Landfill Area Start-Up Data

Purifics System
Time
Bag Filter Inlert {psi} 23
Qutlet {psi) 33
Differential {psi) O
Flow Flow Rate (gpm) 30
Flow {total)
Total Ftow {gallons) ;0?‘1'{7“]
Accumulator Tank Level % HS
DPCV (PV) psi 4q "
CRU {PV) ps _H‘Z:O—

i
Inspect catalyst color AP Drawé.{
Lamps L. 13

A



TABLE 4-1

'Tamecg Cavstic ponp b

a:gé&‘/—//»— seam s 4o haug/éﬁ
mu L/{Om( @m

W. R. Grace Superfund Site
Acton, Massachusetts

Siemens System

Time

Landfill Area Start-Up Data

Date: é «97— //

420

Flow Rate {gpm)
Flow {total)

Influent Transfer Pump 1:

Pressure (psi}

e

llinfluent Transfer Pump 2: Flow Rate {gpm) g?
Flow (total) 23251931
Pressure {psi) o o
RXNTank1: pH .32
RXNTank1: ORP | g 1590
RXN Tank2: pH 7.3
potassium Permanganate Feed (speed/stroke) Lo / 16
Ferric Chloride Feed Rate (speed/stroke) -
Microfiltration Trains 1 & 2 I
Process Pump Inlet Pressure {psi) ' 5

Process Pump Qutlet Pressure (psi) 50
—2 |
Permeate Flow Rate {gpm} a‘-{ u@a ‘l

fiMicrofiltration Trains3 & 4

Process Pump Inlet Pressure (psi}

Process Pump Outlet Pressure {psi}

o
4

25

.c-

Permeate Flow Rate (gpm) m:r—_
INeutralization Tank: _ pH 1577
"Eff[uent Transfer Pump 1: Flow Rate {gpm) .
Flow {tctal) E 2 E; |
Pressure (psi)
Effluent Transfer Pump 2: Flow Rate {gpm}] | 3\ O
Flow (total) 25TCRI
Pressure (psi},_l'-ré__
{iPlant Water Pump 1: rlow Rate (gpm)| o1
Pressure {psi)
Plant Water Pump 2: Flow Rate {gpm} |Q§
Pressure (psi) ,Et) g “HSI;
Sludge Thickener Feed Pump: Pressure (psi) —l (o
iIFilter Press Feed Pump: Pressure {psi)| ()
Filtrate Tank Pump: Pressure {psi) (< (o

Other Conditions:

o Phec ceabgs tond Remngerte pumg b

 dourm e 56/4,0,



TABLE 4-1

W. R. Grace Superfund Site
Date: é "o?—l - //

Acton, Massachusetts
Landfill Area Start-Up Data

Purifics System
Time| §Q g0
Bag Filter Inlert (psi) Y
Outlet {psi) i 47
Differential (psi) — |
Flow Flow Rate {gpm} g s
Flow (total) )
Total Flow {gallons) 9.9.‘-"] g 10
Accumulator Tank Level % _5"3
DPCV {PV} psi g 1
"cau (PV) psi LD
"Inspect catalyst color

(lLamps A-17




TABLE 4-1

W. R. Grace Superfund Site
Acton, Massachusetts

Siemens System

Landtill Area Start-Up Data

Time| | (- 60

Date: Q _ag“((

Influent Transfer Pump 1: Flow Rate (gpm) %
Flow (total} ra
Pressure {psi)
Influent Transfer Pump 2: Flow Rate (gpm) ?5'
Flow (total) 2403190
Pressure {psi} _Q.__i-_
RXNTank1: pH 1%
"RXN Tank1l: ORP 260
RXNTank2: pH .39
"Potassium Permanganate Feed {speed/stroke) 51 0'/[‘,0

Ferric Chloride Feed Rate {speed/stroke)

Comp—

Microfiltration Trains 1 & 2

Process Pump Inlet Pressure {psi) @
Process Pump Outlet Pressure (psi){ ‘377
Permeate Flow Rate {gpm) a0

|

Microfiltration Trains 3 & 4

Process Pump Inlet Pressure (psi) ‘—l (a
a5

Process Pump Qutlet Pressure (psi)
| e )
Permeate Flow Rate (gpm) \9590\(0

1%

-y

—

G

Pressure (psi)] SO

Neutralization Tank: pH _7 g‘
|[Effluent Transfer Pump 1: Flow Rate (gpm)
Flow {total) —
Pressure {psi)
Effluent Transfer Pump 2: Flow Rate {gpm)} \ 30
LIl B
Flow (total) SOA0Y
Pressure [psi} _T-IB’M
Plant Water Pump 1: Flow Rate {gpm)
Pressure {psi) -
Plant Water Pump 2; Flow Rate (gpm}| I q

Sludge Thickener Feed Pump:

Pressure (psi)} 7 (5

IFilter Press Feed Pump:

Pressure (psi) 0( L{

Filtrate Tank Pump:

Pressure {psi)] & (o

COther Conditions:




1ABLE4-1  MHOF (one feai?ﬂ? Y50ml. @ 30m:n.

W. R. Grace Superfund Site
Acton, Massachusetis Date: C ”’Q g = [ (
Landfill Area Start-Up Data
Purifics System
Time| |11
liBag Filter Intert (psi) 4
Outlet {psi) &
Differential {psi) - A
Flow Flow Rate {gpm)
Flow (total) X310
Tota} Flow {galions} ___2_@_
Accumulator Tank Level % 53
DPCV (PV) psi 4
CRU (PV) psi ) 50
||lnspect catalyst color pole Qrenac /brown
lLamps ¥,12 '

£ Sent eStechayfs & metul Semples + TSS sampe odf po



TABLE 4-1

W. R. Grace Superfund Site
Acton, Massachusetts

Siemens System

Landtill Area Start-Up Data

oae: (- JA -

Time 9‘ (V9
Influent Transfer Pump 1: Flow Rate {gpm)
Flow {iotal} D
Pressure {psi)
Influent Transfer Pump 2: Flow Rate {gpm) ?a

Flow {total) ALURK T

Pressure {psi} a&
RXNTank1: pH Y0
RXNTank1: ORP 305
RXN Tank2:  pH Tl S
!{Potassium Permanganate Feed {speed/stroke} § O/(;o
HFerric Chioride Feed Rate {speed/stroke) —_—
"Microﬁltration Trains1 &2 l d
e
Process Pump Inlet Pressure {psi)] €O
Process Pump Outlet Pressure [psi) 3 z
Permeate Flow Rate (gpm) | |2 22 ¥9] T
Microfiltration Trains 3 &4 (%
Process Pump Inlet Pressure {psi) -“7(:-
Process Pump Outlet Pressure {psi) > Y I
Permeate Flow Rate (gpm) 1264 G [9Y
i Neutralization Tank:  pH .59
“Efﬂuent Transfer Pump 1: Flow Rate (gpm)
Flow {total) - |
Pressure {psi)
Effluent Transfer Pump 2: Flow Rate {gpm} O
Flow {total) 240 [Aa
Pressure {psi} "—_.O_*__—
Plant Water Pump 1: Flow Rate (gpm)
——
Pressure (psi)
Plant Water Pump 2: Flow Rate (gpm)| | O\ 20 ?Gi{

Pressure {psi)

Sludge Thickener Feed Pump:

Pressure {pst)

6

Filter Press Feed Pump:

Pressure (psi}

HFiltrate Tank Pump:

Pressure {psi)

g

Other Conditions:




TABLE 4-1

'W. R. Grace Superfund Site
Acton, Massachusetis Date: é ’Q 9 ’d’/ /
Landfill Area Start-Up Data
Purifics System
Time| 8 }5

Bag Filter Infert (psi) f-{ &

Outlet (psi) 4y

Differential {psi) - a
jiFlow Flow Rate {gpm) 5'(9

Flow {total}

Total Flow {gallons) Qggﬁ qu
Accumulator Tank Level % (5
DPCV {PV) psi 4o -
|cau {eV) psi ) SO
||Inspect catalyst color A ciimat / axZamm
([lLamps 3-13 o

# m\{“(OF COV\Q_ @ 45_00'\! 0‘-§+'€{ 20 e
'%Zd@‘ ACY(Q (,OOSAeCO (C‘&neﬁ) Teams 3+ ‘~/ Og miCr'oQI (e


http:e:,-;;.cz

TABLE 4-1

W. R. Grace Superfund Site
Acton, Massachusetts

Siemens System

Landtill Area Start-Up Data

Date: G_—lci ~ [(

Time

NS

Influent Transfer Pump 1:

Flow Rate {gpm)
\/

Flow (total)

Pressure {psi)

Influent Transfer Pump 2:

Flow Rate {gpm)
Flow {total)

Pressure {psi}

s ——

G
A

RXN Tank1: pH
RXN Tank1: ORP

|

113
420

Process Pump Outlet Pressure (psi)

Permeate Flow Rate {gpm)

RXNTank2: pH 14\
Potassium Permanganate Feed (speed/stroke} & 0/ !eo
1
Ferric Chloride Feed Rate {speed/stroke) -
"Microﬁitration Trains 1& 2 I«
p———
Process Pump Inlet Pressure {psi) ‘_‘5.9—"
Process Pump Outlet Pressure (psi
P psj_d¥
Permeate Flow Rate {gpm) 133 ¥53
Microfiltration Trains 3 & 4 | 2
Process Pump Inlet Pressure {psi)] ¥
——

iNeutralization Tank:  pH

| Effluent Transfer Pump 1:

Flow Rate {gpm}
Fiow {total)
Pressure (psi)

Effluent Transfer Pump 2: Flow Rate {gpm)
Flow (total) 2704 360
Pressure {psi} L{ O
IPlant Water Pump 1: Flow Rate {gpm) o
Pressure {psi)
Plant Water Pump 2: Flow Rate {gpm) |01§ i
Pressure {psi)] &£O

Sludge Thickener Feed Pump:

Pressure {psi)

Filter Press Feed Pump:

Pressure {psi)

||[Filirate Tank Pump:

Pressure {psi}

Sk

| Other Conditions:




TABLE 4-1

W. R. Grace Superfund Site
Acton, Massachusetts

owe: (=29 -

Landfill Area Start-Up Data

HPurifics System
Timel 339
liBag Fifter tnert (psi) 4y
Qutlet {psi} (e
Differential {psi) -
Flow Flow Rate {(gpm) O
Flow {total) - p—”
Total Flow (gaflons) |23 7147
Accumulator Tank Level % 59
DPCV (PV) psi dd
"CRU {PV) psi 50
[inspect catalyst color B covm /O bt
fLamps g3 . ~

Hach Reallings

Tolloent Ma = LQ0 ’"E'j/L } 257 Sat\fle ~75% DI vt

EfLyent ™Mn =
Tw Sloend Fe =
E“oemd’ Fe =

, 019 [
.03 ::g/:_
0l "‘3/‘-

} (O% samrle "’qO% DIwou”ha



TABLE 4-1

W. R.Gra rfund Site .
[Acton, Mal;:ail:\zie:ts i i Date: (0 - 30 - U
Landtill Area Start-Up Data
Siemens System
Time }?; '-lO
Influent Transfer Pump 1: Flow Rate (gpm}
Flow (tctal) / -
Pressure [psi)
Influent Transfer Pump 2: Flow Rate (gpm) q <
II Flow (total) 2_5_?\__‘3_:7: 31
Pressure (psi) Ja
" IRXNTank1: pH 168
RXNTank1l: ORP 33‘.
RXN Tank2: pH 1 5 S
"Potassium Permanganate Feed (speed/stroke) 5‘0/40
IIFerric Chloride Feed Rate (speed/stroke) -f—
Imlicroﬁltration Trains 1& 2 __l__!__,
Process Pump Inlet Pressure (psi) __5_0___

Process Pump Qutiet Pressure (psi) "'i'_'_"“\-d

Permeate Flow Rate {gpm) \%7 b 5?

Microfiltration Trains 3 & 4 l Z
Process Pump Inlet Pressure {psi)

46
Process Pump Outlet Pressure {psi) ' ‘ 3;
Permeate Flow Rate (gpm})| 1 3016 3

hNeutralization Tank: pH . (a"l
"Efﬂuent Transfer Pump 1: Flow Rate (gpm)
Flow (total) e
Pressure {psi)
||[Effluent Transfer Pump 2: Flow Rate {gpm)} {‘ 24 "

Flow (total) aA173 a{a_(g
Pressure (psi)] HO

IPlant Water Pump 1: Flow Rate (gpm) N
Pressure (psi}
| Pilant Water Pump 2: Flow Rate {gpm) Cl s
Pressisre {psi) __\ST.T-_
Sludge Thickener Feed Pump: Pressure {psi) -1 (p
Filter Press Feed Pump: Pressure {psi) O
H{Filtrate Tank Pump: Pressure {psi)
Other Conditions:




TABLE 4-1

W. R. Grace Superfund Site
Actorn, Massachusetts Date: 6 - go ——( /
Landfill Area Start-Up Data
Purifics System
Time] 9.5%
Bag Fifter Inlert {psi) _l_-_lﬁ —
Outlet {psi) S0
Differential {psi} — ol
Flow Flow Rate {gpm) é O
Flow {total} ~
Total Flow {gallons) &'-\35"} 37
" [Accumulator Tank Level % [P0
DPCV (PV) psi 43
"cau {PV) psi 50
{linspect catalyst color C | ; Y4320 qall
fLamps p R

MioF - Yspml @ alder 20 min.



TABLE 4-1

W. R. Grace Superfund Site

Acton, Massachusetts ) i Date: é - 3 O o— / /
Landtill Area Start-Up Data
Siemens System A 5o
Time] | ?."“
Influent Transfer Pump 1: Flow Rate (gpm) .
Flow {total}

Pressure [psi)

Influent Transfer Pump 2:

Flow Rate {gpm)
Flow (total)

Pressure {psi)

7\

RXNTank 1: pH

RXN Tank1: ORP 240 #
IRXN Tank 2:  pH .27 |

Potassium Permanganate Feed (speed/stroke} @O/ o0

[Ferric Chloride Feed Rate (speed/stroke)

)

Microfiltration Trains 1 & 2

Process Pump inlet Pressure [psi} ' L{
Process Pump Outlet Pressure {psi) g O -

Permeate Flow Rate {gpm)

~
a

Microfiltration Trains 3 & 4

Process Pump Inlet Pressure (psi)
Process Pump Qutlet Pressure {psi)
Permeate Flow Rate (gpm) 9 (o

(PN ]

i

Neutralization Tank: pH

C.03

Effluent Transfer Pump 1:

Flow Rate (gpm)
Flow (total)

Pressure {psi)

Effluent Transfer Pump 2:

Flow Rate (gpm} ( ai
—f-__._'—

Flow {total) ._( O

Pressure (psi)

Plant Water Pump 1:

Flow Rate {gpm)

Pressure (psi)

Plant Water Pump 2:

Flow Rate (gpm) q¢
Pressure (psi)] $O

Sludge Thickener Feed Pump:

Pressure (psi} 7 b

Filter Press Feed Pump:

Pressure (psi) O

Filtrate Tank Pump:

Prassure {psi) &,“57

Other Conditions:

& P

o#&  betause o8 Canstie (qum ransder - 5‘«0010!

Sthaliliue shoctly pfsdon 2B

PR AT



TABLE 4-1

Iw. R. Grace Superfund Site
Acton, Massachusetis

Landfill Area Start-Up Data

= o-SO— 1

Purifics System
Time; )z« §0
{iBag Filter inlert (psi) “Hs
Outlet (psi) =77 o7
Differential {psi) —2
Flow Flow Rate {gpm) 50
Flow {total) e 1
Total Flow {gailons) J‘MW?
Accumulator Tank Level % SO
DPCV (PV) psi
"CRU {PV) psi 3%5
[inspect catalyst cotor Cleg
s

Hac‘b. q‘ea.comab -

Mnan Tw: ‘(g,?omah ; a5 % sa,va/c
mn Efe= bl mg/L /
Fe Id < .‘?O r"\g/t. 1O% Sa,«-f €
Fe Ef6 = 02msle ) G0% DLwoke



DRAFT

ATTACHMENT E

OPERATIONAL AND FUNCTIONAL MEMORANDUM

For W.R. Grace & Co. - Conn Tetra Tech GEO



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
NEW ENGLAND - REGION 1
5 POST OFFICE SQUARE, SUITE 100
BOSTON MASSACHUSETTS 02109-3912

Memorandum
Date: May 25, 2012
Subj: W. R. Grace (Acton Plant) Superfund Site, Acton & Concord, Massachusetts

Re: Operational & Functional Determination (O&F) for the Landfill Area
Groundwater Treatment System (LATS) Remedial Action, Opera Ie Unit Three

From: Derrick Golden — Remedial Project Manager — OSRR1 %&{\\‘ /
To: W. R. Grace (Acton Plant) Site File

cc: Bob Cianciarulo — Chief Massachusetts Superfund Section - OSRR 1
Larry Brill — Branch Chief —- OSRR 1
Jenifer McWeeney — MassDEP
Barbara Weir - AECOM
Thor Helgason - De Maximis/W. R. Grace

In accordance with the 2006 Remedial Design/Remedial Action Statement of Work, a
pre-final/final inspection of the LATS remedial action was conducted by EPA at the
site on May 24, 2012. The pre-final inspection shall also serve as the final inspection
because there are no remaining punch list items to complete.

The purpose of this inspection was to determine if the system is operational and
functional, in accordance with EPA OSWER Directive 9320.2-22, entitled: Close Out
Procedures for National Priorities List Sites, dated May, 2011.

The following personnel were present for the final LATS inspection:

Derrick Golden — EPA

Jenifer McWeeney — MassDEP

Barbara Weir - AECOM

Thor Helgason - De Maximis//W. R. Grace
Bart Hoskins — EPA

Deb Roberts - Roberts Environmental

e © © © o ©

The above personnel made a visual inspection of the landfill area treatment system,
located on the southeast portion of the W.R. Grace site, near the former Industrial
landfill.

Upon our arrival, the LATS was extracting, treating and discharging to Sinking
Pond at approximately 50 gallon per minute. The most recent effluent sampling

1



results from April 2012, indicate that all of the effluent discharge limits are being
achieved. Also, the first round of toxicity testing was completed and three more

toxicity tests will be conducted quarterly, to ensure the continued protection of

aquatic life within Sinking Pond.

EPA, in conjunction with MassDEP has determined that the Landfill Area
Groundwater Pump and Treatment System is now Operational and Functional.
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