CPB Site
QUEENS COUNTY, NEW YORK

Final Engineering Report

NYSDEC Site Number: BCP # C241158

Prepared for:
Corporation of the Presiding Bishop of The
Church of Jesus Christ of Latter-Day Saints, a Utah Corporation Sole

50 E. North Temple St.
Salt Lake City, Utah 84150

Prepared by:
TRC Environmental Corporation
41 Spring Street, Suite 102, New Providence, New Jersey
(908) 988-1700

Results you can rely on

NOVEMBER 2016



CERTIFICATIONS

I, _Nidal Rabah__, am currently a registered professional engineer licensed by the
State of New York, | had primary direct responsibility for implementation of the remedial
program activities, and | certify that the Remedial Action Work Plan was implemented
and that all construction activities were completed in substantial conformance with the
Department-approved Remedial Action Work Plan.

I certify that the data submitted to the Department with this Final Engineering
Report demonstrates that the remediation requirements set forth in the Remedial Action
Work Plan and in all applicable statutes and regulations have been or will be achieved in
accordance with the time frames, if any, established in for the remedy.

I certify that all use restrictions, Institutional Controls, Engineering Controls,
and/or any operation and maintenance requirements applicable to the Site are contained
in an environmental easement created and recorded pursuant ECL 71-3605 and that all
affected local governments, as defined in ECL 71-3603, have been notified that such
easement has been recorded.

I certify that a Site Management Plan has been submitted for the continual and
proper operation, maintenance, and monitoring of all Engineering Controls employed at
the Site, including the proper maintenance of all remaining monitoring wells, and that
such plan has been approved by Department.

I certify that all documents generated in support of this report have been
submitted in accordance with the DER's electronic submission protocols and have been
accepted by the Department.

I certify that all data generated in support of this report have been submitted in
accordance with the Department's electronic data deliverable and have been accepted by
the Department.

I certify that all information and statements in this certification form are true. |
understand that a false statement made herein is punishable as a Class “A” misdemeanor,
pursuant to Section 210.45 of the Penal Law. I, Nidal Rabah, of TRC Environmental
Corporation, 41 Spring Street, Suite 102, New Providence, New Jersey 07974, am
certifying as Owner’s Designated Site Representative for the site.
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FINAL ENGINEERING REPORT

1.0 BACKGROUND AND SITE DESCRIPTION

The Corporation of the Presiding Bishop of The Church of Jesus Christ of Latter-
Day Saints, a Utah Corporation Sole entered into a Brownfield Cleanup Agreement
(BCA) with the New York State Department of Environmental Conservation (NYSDEC)
in May 30, 2014 to investigate and remediate a 1.14-acre property located in Far
Rockaway, Queens, New York. The property was remediated to restricted residential
use.

The site is located in the County of Queens, New York and is identified as Section
60 Block 15950 and Lot 29 on the New York City Tax Map. The site is situated on an
approximately 1.14-acre area bounded by Far Rockaway Boulevard to the north,
Rockaway Freeway to the south, Lot 42R to the east, and Lot 24 to the west (see Figure
1). The boundaries of the site are fully described in Appendix A: Survey Map, Metes
and Bounds.

An electronic copy of this FER with all supporting documentation is included as
Appendix B.



2.0 SUMMARY OF SITE REMEDY

2.1 REMEDIAL ACTION OBJECTIVES

Based on the results of the Remedial Investigation, the following Remedial

Action Objectives (RAOs) were identified for this site.
2.1.1 Groundwater RAOs
RAOs for Public Health Protection

e Prevent ingestion of groundwater containing contaminant levels exceeding

drinking water standards.

e Prevent contact with, or inhalation of, volatiles emanating from contaminated

groundwater.
RAOs for Environmental Protection

e Restore ground water aquifer, to the extent practicable, to pre-disposal/pre-

release conditions.
e Prevent the discharge of contaminants to surface water.

e Remove the source of ground or surface water contamination.

2.1.2 Soil RAOs
RAO:s for Public Health Protection

e Prevent ingestion/direct contact with contaminated soil.

e Prevent inhalation of, or exposure to, contaminants volatilizing from

contaminated soil.
RAO:s for Environmental Protection

e Prevent migration of contaminants that would result in groundwater or

surface water contamination.



e Prevent impacts to biota due to ingestion/direct contact with contaminated
soil that would cause toxicity or bioaccumulation through the terrestrial food

chain.

2.2 DESCRIPTION OF SELECTED REMEDY

The site was remediated in accordance with the remedy selected by the NYSDEC
in the Decision Document dated September 15, 2016.

The factors considered during the selection of the remedy are those listed in
6NYCRR 375-1.8. The following are the components of the selected remedy:

1. Construction and maintenance of a soil cover system consisting of a 4” thick
recycled concrete aggregate and 2” thick asphalt cap to prevent human

exposure to remaining contaminated soil/fill remaining at the site;

2. Execution and recording of an Environmental Easement to restrict land use

and prevent future exposure to any contamination remaining at the site.

3. Development and implementation of a Site Management Plan for long term
management of remaining contamination as required by the Environmental
Easement, which includes plans for: (1) Institutional and Engineering

Controls, (2) monitoring, (3) operation and maintenance and (4) reporting;
4. Periodic certification of the institutional and engineering controls listed above.

Additionally, as described in the Remedial Action Plan (RAP) and the Site Management
Plan (SMP) a sub-slab depressurization system (SSDS) may be installed in the future if a

building is constructed on the site.
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3.0 INTERIM REMEDIAL MEASURES, OPERABLE UNITS AND
REMEDIAL CONTRACTS

Previous Site Investigations (SI) indicated that a structure or building was
formerly located in the southwestern portion of the Site (Anson 2). The structure was
reportedly used as a garage and plumbing supply house. In connection with its pre-
purchase due diligence in 2002 the CPB uncovered evidence of a pre-existing release of
petroleum product (heating oil) on-site. The petroleum release was reported to the
NYSDEC. As aresult, NYSDEC assigned Spill # 02-07599 to the site.

The investigations lead to corrective actions under the direction of the Spill

Program. These corrective actions are described below.

The information and certifications made in the In-Situ Thermal Treatment (ISTT)
Remedial Action Report, August 2012 (TRC 14), were relied upon to prepare this report
and certify that the remediation requirements for the site have been met.

3.1 INTERIM REMEDIAL MEASURES

In March 2003, the CPB submitted a Corrective Action Plan (CAP) to NYSDEC
to address the on-site impacts (CPB 1). The March 2003 CAP proposed the excavation
and disposal of impacted soils and subsequent groundwater monitoring. NYSDEC
approved the March 2003 CAP on April 25, 2003 (NYSDEC 1).

Between June and November 2004, Anson Environmental, Ltd. (Anson) of
Huntington, New York implemented the NYSDEC approved soil excavation at the site.
During the soil excavation, two underground storage tanks (USTs), 1,500 and 300 gallons
in capacity, were uncovered and removed. Upon inspection, the USTs were determined
not to be leaking (Anson Feb 2005 Soil Remediation Report). However, based on
observations of petroleum stains and odor, the excavation area was expanded to an area
of approximately 11,000 square feet (ft.?) and to a depth of approximately 8 feet below
ground surface (ft. bgs). An impacted area of CVOCs was observed during the
excavation near the southwestern property quadrant. The CVOC impacted soils were
also excavated. In 2004, CPB excavated and disposed a total of 13,882 tons of petroleum

impacted soils, 12,430 gallons of an oil-water mixture, and 418 tons of CVOC impacted
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soils. A report summarizing the 2004 excavation work was submitted to NYSDEC
(Anson, 2).

On October 6, 2005, CPB submitted a CAP Addendum for the following
activities: (1) installation of three additional monitoring wells, (2) soil and groundwater
post-excavation sampling, (3) on-site soil gas survey, (4) off-site soil gas survey, and (5)
a long term monitoring plan (CPB 2). NYSDEC approved the CAP Addendum on
October 12, 2005 (NYSDEC 2). A report summarizing the 2005 CAP Addendum work
was submitted to NYSDEC on July 5, 2006 (CPB 3). The post-excavation sampling
around the perimeter of the excavation indicated that soil impacts were below the
NYSDEC RSCO. Groundwater petroleum and CVOC impacts, however, remained
above NYSDEC standards.

On October 4, 2006, NYSDEC and the CPB met to discuss the next steps for
addressing the remaining environmental impacts at the site (Anson 3). As a result of this
meeting, NYSDEC requested that the CPB prepare a Work Plan to further investigate on-
site and off-site groundwater CVOC impacts. A Work Plan was submitted by Anson on
October 26, 2006 (Anson 4), which NYSDEC subsequently approved.

On-site ground water samples were collected on November 28 and 29, 2006 and
off-site groundwater samples were collected on January 24 and 25, 2007. The sampling
results indicated groundwater impacts on-site to a depth of 60 ft. bgs, and groundwater
impacts off-site to a depth of 10 ft. bgs (Anson 3).} A report summarizing the 2006-2007
groundwater investigation was submitted to the NYSDEC on March 14, 2007.

On May 7, 2007, NYSDEC requested that the CPB focus the remediation on the
removal of the CVOC source (NYSDEC 3). As explained by NYSDEC: “Once the
source is gone, the processes of dilution, dispersion and biodegradation that are already
evident at this site should attenuate the aqueous plume that has developed downgradient
of the soil contamination.” (NYSDEC 3). The CPB agreed to comply with NYSDEC’s
request (CPB 4).

1 Anson, TRS, and TRC have not conducted an investigation of potential sources on the
off-site properties to determine whether there are independent sources of contamination.
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On September 11, 2007, the CPB submitted a CAP Addendum to NYSDEC. This
CAP Addendum proposed addressing groundwater impacts using a combination of in-situ
chemical oxidation (ISCO) and enhanced in-situ bioremediation (EISB) (Anson 3).
NYSDEC approved the 2007 CAP addendum on November 16, 2007 and required the
installation of a monitoring well on the adjacent property to the west by December 3,
2007 (NYSDEC 4). On November 29, 2007, the adjacent property owner denied the
CPB access to his property, which prevented the installation of the required monitoring

well. Access was not granted to the adjacent property until October 16, 2008.

In February 2008, TRC proceeded to characterize the site lithology, delineate the
extent of TCE impacts in the groundwater and assist in the implementation of the
remedial program proposed in the 2007 CAP Addendum. To evaluate the suitability of
ISCO and collect design parameters for a full-scale program, TRC submitted an 1SCO
Pilot Test Work Plan to NYSDEC on May 30, 2008 (TRC 2; NYSDEC 5). NYSDEC
approved the Work Plan on July 3, 2008 (NYSDEC 5).

In August 2008, TRC conducted the ISCO pilot test using percarbonate
(Regenox™) and activator compounds provided by Regenesis in an area of approximately
200 ft.2. Two temporary points were used to inject the activated percarbonate into an area
upgradient of the elevated CVOC impacts within the Shallow and Intermediate Zones.
Groundwater extraction was conducted from two wells downgradient from the treatment
area to establish hydraulic control during the testing program. The pilot test results
demonstrated that the effectiveness of ISCO was limited due to the high and variable
oxidant demand and short active oxidation timeframe. These limitations did not allow for
complete degradation of CVOC, despite the relatively high oxidant dosage within the
treatment area. This limitation was manifested by the transient increase in TCE
concentration at downgradient well PZ-3 following the cessation of hydraulic control. As
a result, TRC concluded that a combination of ISCO and EISB would potentially be the
most effective way to remediate groundwater impacts. A report detailing the pilot test
results and a Work Plan to implement the ISCO/EISB remedy were submitted in
December 2008 (TRC 3, 4). NYSDEC approved the ISCO/EISB Work Plan on January
26, 2009 (NYSDEC 6).
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Also in 2008, an investigation program was implemented to determine the extent
of on-site petroleum impacts observed in shallow monitoring well PZ-2 during the ISCO
pilot test. This observation was noted in the December 2008 Work Plan, along with the
acknowledgement that the apparent minor residual product would have to be addressed
prior to the implementation of the Work Plan (TRC 4).

In March and April 2009, TRC conducted additional investigation activities to
further evaluate and address the petroleum impacts in the area of well PZ-2. As a result of
these activities, TRC observed petroleum accumulations in shallow monitoring well PZ-2
and intermediate monitoring well MW-4i in thicknesses of up to 2.12 ft. and 0.15 ft.,
respectively (March 2009). In response, in March 2009, TRC excavated 80 tons of
petroleum impacted soils and removed approximately 445 gallons of a petroleum/water
mixture. In April 2009, TRC excavated 20 tons of petroleum impacted soils and removed
1,830 gallons of a petroleum/water mixture. In May 2009, TRC completed a
supplemental soil boring program to delineate the spatial extent of petroleum
hydrocarbons within and below the Shallow Zone. A letter report detailing the 2009
investigation and remediation of petroleum impacts was submitted to NYSDEC on May
22,2009 (TRC5).

The results of the product investigation and delineation program prompted a
reconsideration of the proposed December 2008 ISCO/EISB In-Situ Treatment Work
Plan. An alternative approach consisting of an electrical resistive heating (ERH) ISTT
system was discussed and submitted to NYSDEC.

The ISTT program was conducted at the site from November 2010 to August
2011. The program was successful in removing VOC contamination from the soil and
groundwater, as described in the Remedial Action Report, dated August 24, 2012 (TRC
14). As described in the report, approximately 3,200 Ibs. of VOCs were removed, of
which 2,800 Ibs. were TCE. This TCE mass is equivalent to approximately 230 gallons
of pure TCE. Concentration decreases in monitoring wells were observed to be over
99.99% in the source area wells (MW-4s and MW-4i).
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3.2 OPERABLE UNITS

No separate operable units are present at the site.

3.3 REMEDIAL CONTRACTS

The initial remedial excavation was conducted by Anson Environmental Ltd, will
all subsequent remediation work conducted by TRC.
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4.0 DESCRIPTION OF REMEDIAL ACTIONS PERFORMED

Remedial activities completed at the Site were conducted in accordance with the
NYSDEC-approved Remedial Action Plan (RAP) for the CPB Site (September 2016). .

The remedial actions performed at the site consisted of the installation of an
asphalt cap over two separate areas. The cap was installed on October 31, 2016, under
the supervision of TRC. As-built drawings of the cap are provided in Figure 2, and
further described in Section 4.5.

4.1 GOVERNING DOCUMENTS

4.1.1 Site Specific Health & Safety Plan (HASP)

All remedial work performed under this Remedial Action was in full compliance
with governmental requirements, including Site and worker safety requirements
mandated by Federal OSHA.

The Health and Safety Plan (HASP) was complied with for all remedial and
invasive work performed at the Site.

4.1.2 Quality Assurance Project Plan (QAPP)
There is no QAPP for this Site.

4.1.3 Construction Quality Assurance Plan (CQAP)

The Construction Quality Assurance Plan (CQAP) managed performance of the
Remedial Action tasks through designed and documented QA/QC methodologies applied
in the field and in the lab. The CQAP provided a detailed description of the observation
and testing activities that were used to monitor construction quality and confirm that
remedial construction was in conformance with the remediation objectives and

specifications.

In accordance with CQAP, TRC inspected sub-base material upon arrival to
ensure it is RCA with no organics, no glass or debris. Under TRC supervision, a
professional land surveyor staked out the capped areas and measured the ground surface
elevations prior to the cap construction. TRC conducted inspections, and monitoring

activities to assure compliance of the design included in the RAP. TRC documentation
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consisted of Daily Inspection Reports, Photographic Logs and field book entries during
the cap construction (Appendices D and E). The surveyor also measured the elevations
after the cap construction to confirm the thickness in capped areas and as-built figures

were generated.

4.1.4 Soil/Materials Management Plan (S/MMP)

There is no Soil/Materials Management Plan for this site.

4.1.5 Storm-Water Pollution Prevention Plan (SWPPP)

There is no Storm-Water Pollution Prevention Plan for this site.

4.1.6 Community Air Monitoring Plan (CAMP)

Community Air Monitoring Plan was included in the HASP to conduct air and
dust monitoring when the field activities are conducted at the Site. Air monitoring was
performed in the downwind of where the field activities are conducted for the safety of
the field personnel and the surrounding population using a multi-gas meter. Dust quality
was monitored with a Miniram during the construction activities at the Site. The organic
vapor and dust monitoring levels remained below the action levels in the downward

perimeter of the work area.

4.1.7 Contractors Site Operations Plans (SOPs)

The Remediation Engineer reviewed all plans and submittals for this remedial
project (i.e. those listed above plus contractor and subcontractor submittals) and
confirmed that they were in compliance with the RAP. All remedial documents were
submitted to NYSDEC and NYSDOH in a timely manner and prior to the start of work.

4.1.8 Community Participation Plan

Public notifications and distribution of fact sheets was performed in accordance
with the June 2014 Citizens Participation Plan for the site. A fact sheet will be mailed to
the Site contact list that announces that cleanup action has been completed and that
summarizes the Final Engineering Report. In addition, a fact sheet will be mailed to the
site contact list announcing issuance of Certificate of Completion (COC). If possible,

these fact sheets may be combined if there is not a delay in issuing the COC.
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4.2 REMEDIAL PROGRAM ELEMENTS

4.2.1 Contractors and Consultants

Surveying of the cap extents was provided by Civil and Environmental
Engineering (CEE) of Princeton, New Jersey. Well abandonment activities were
performed by Cascade Drilling, L.P. (Cascade) of Lynbrook, New York. Construction of
the asphalt cap was performed by Prima Paving Co. (Prima) of Hicksville, New York.
All work was observed by TRC personnel under the supervision of the certifying
Engineer of Record responsible for inspection of the work, Dr. Nidal Rabah, P.E.

4.2.2 Site Preparation

On August 29, 2016 CEE established the extent of the capping areas, as depicted
in the Remedial Action Plan. Six (6) monitoring wells within the capped areas, PZ-3,
MW-4i, MW-4s, MW-10s, MW-8s and MW-8i, were abandoned by Cascade in

accordance with NYSDEC’s CP: 43 Groundwater Monitoring Well Decommissioning
Policy on October 24, 2016.

The cap construction work at the Site was completed in four days, between
October 26 and 31, 2016. The contractor mobilized to the Site on the first day and
prepared the work area by removing surface vegetation. After the site preparation, the cap

was constructed as described in Section 4.6.

4.2.3 General Site Controls

Access to the site is limited by a perimeter chain link fence with locked gate.
Field books and daily reports were used to maintain a log of the construction activities,
which included the date of each activity, and a running narrative of the operations.
4.2.4 Nuisance controls

Dust monitoring was conducted during the construction. No action levels were
exceeded during the work and no dust control measures were implemented at the Site

during the work.

4.25 CAMP results

The organic vapor and dust monitoring levels remained below the action levels in

the downward perimeter of the work area.
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4.2.6 Reporting

TRC’s field Engineer recorded the field construction activities in field book and

daily reports.

All daily reports are included in electronic format in Appendix D.

The digital photo log required by the RAP is included in electronic format in
Appendix E.

4.3 IMPORTED MATERIALS

As described the RAP, Recycled Concrete Aggregate (RCA) was used as the
subbase material for the cap. Appendix H provides the documentation that the RCA was
provided by a licensed Subchapter 375 vendor. A figure showing the site locations where
imported materials was used at the site is shown in Figure 5.

4.4 CONTAMINATION REMAINING AT THE SITE

Shallow soil samples were collected at nine locations across the site in March
2015. The results of these samples were compared for screening purposes to NYSDEC
Restricted Residential Use Soil Cleanup Objectives (RR-SCO) as depicted in Table 2.
The analyses confirmed that concentrations for only three shallow samples, SS-3, SS-8
and SS-9 marginally exceeded RR-SCO for the secondary parameters of manganese,
mercury and SVOC:s, respectively, as depicted on Figure 4.

To address these localized and marginal exceedances, TRC proposed asphalt
capping as an engineering control over two separate areas, as depicted on Figure 5. The
caps consisted of a geotextile liner for demarcation (over the existing fill), a four-inch
layer of recycled concrete aggregate (RCA) (provided by a licensed Subchapter 375
vendor, Parts 360-16.4 and 360-1.15) and a two-inch thick layer of asphalt. Cap Area 1
covered an area of approximately 5,400 square feet and was installed around sample
location SS-3. Cap Area 2 covered an area of approximately 9,900 square feet and was
installed around sample locations SS-8 and SS-9.

Table 3 and Figure 3 summarize the results of all soil samples remaining at the
site after completion of Remedial Action that exceed the Track 1 (unrestricted) SCOs.
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Figure 3 summarizes the results of all soil samples remaining at the site after
completion of the remedial action that meet the SCOs for unrestricted use of the site.

Since contaminated soil remains beneath the site after completion of the Remedial
Action, Institutional and Engineering Controls are required to protect human health and
the environment. These Engineering and Institutional Controls (ECs/ICs) are described
in the following sections. Long-term management of these EC/ICs and residual
contamination will be performed under the Site Management Plan (SMP) approved by
the NYSDEC.

4.5 SOIL COVER or CAP SYSTEM

Exposure to remaining contamination in soil/fill at the site is prevented by a soil
cover system placed over the site. This cover system is comprised of an orange colored
demarcation layer, minimum of 4 inches of recycled concrete aggregate (RCA). Figure 5
shows the as-built cross sections for each remedial cover type used on the site. Figures 2
and 5 show the location of each cover type built at the Site. An Excavation Work Plan,
which outlines the procedures required in the event the cover system and/or underlying
residual contamination are disturbed, is provided in Appendix 2 of the SMP.

4.6 OTHER INSTITUTIONAL CONTROLS

Since remaining contaminated soil exists beneath the site, Engineering Controls
(EC) are required to protect human health and the environment.

A sub-slab depressurization system (SSDS) will be required if a building is
constructed within the area depicted on Figure 5. The size and construction techniques
used in erecting the building will influence the design and installation of the SSDS.
Procedures for monitoring, operating and maintaining the SSDS system are provided in
the Operation and Maintenance Plan in Section 5 of the Site Management Plan (SMP).
The Monitoring Plan also addresses inspection procedures that must occur after any
severe weather condition has taken place that may affect on-site ECs.

4.7 INSTITUTIONAL CONTROLS

The site remedy requires that an environmental easement be placed on the
property to (1) implement, maintain and monitor the Engineering Controls; (2) prevent
future exposure to remaining contamination by controlling disturbances of the subsurface
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contamination; and, (3) limit the use and development of the site to restricted residential,
commercial and industrial uses only.

The environmental easement for the site was executed by the New York State
Department of Environmental Conservation on 215 October, 2015, and filed with the
New York City Department of City Planning on December 22, 2015. The City Register
File No. for this filing is 2015000447636. A copy of the easement and proof of filing is
provided in Appendix C.

4.8 DEVIATIONS FROM THE REMEDIAL ACTION WORK PLAN

There are no deviations from the remedial action work plan.
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