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Reference: Response Action Qutcome Statement

Enclosed herewith is our Response Action Outcome (RAQ) Statement for the disposal sites associated
with releases of petroleum a/drocarbons, volatile organic compounds (VOCs) and polychlorinated
biphenyls (PCBs) to which Massachusetts Department of Environmental Protection (DEP) assigned

Release Tracking Number (RTN)#1___ and for the release of asbestos to which DEP assianed RTN
#2  Thedisposal sites are located on Citv property at Site Street. ~ Several other parcels were  incorporated
into the final constructed buildings/area. Refer to the Project Location Plan,

Figure 1, for the general property locus.

In summary, response actions were performed and the RAQs were prepared pursuant to the

- Massachusetts Oil and Hazardous Materials Release Prevention and Response Act (MGL Chapter 21E)
and pursuant to the Massachusetts Contingency Plan (MCP), 310 CMR 40.0000. Based on the results of
a Method 3 Risk Assessment, a permanent solution with a level of No Significant Risk has been achieved
for RTN#1 and RTN #2 . Property conditions could not be restored to backaround, but no AUL
is required and therefore a Class A-2 RAO applies to the disposal sites linked to RTN #1 . Property
conditions could not be restored to background and since an AUL has been recorded on the Property
deed at the Registry of Deeds for the asbestos disposal site, a Class A-3 RAQ applies to RTN # 2.

The impacted Property consists of five parcels of land that are now occupied bva Mmunicipal Middle
School and Community Center. The parcels are referred to as: Areas 1, 2, 3, 4A ( the primary site), 4B, Area 2-PCB,

UST Area, and Asbestos Area. The three-story school building occupies most of the Property and
is surrounded by paved walkways, driveways and parking areas. Landscaped areas are very limited in
extent,

Prior to its acquisition by the City the Property hzd been the focation of numerous small
industries since abaut 1900: All buildings formerly located on the Property were demolished prior to
constriiction of the school and community center, '

Investigations of the Property identified the presence of eight (8) separate areas of soil and/or
groundwater contamination. Extensive remediation was conducted to remediate the releases under two
Immediate Response Actions (IRAs) and one Release Abaiement Measures (RAM).

Seven releases of VOC, pstroleum hydrocarbons and PCBs were linked under Parent RTN #1 A
Phase | report submitted to the DEP in March 2001 to meet the requirements of a Numerical Ranking and
Tier Classification concluded that the releases linked to RTN #1 were Tier Il disposal.sites, The |
results of later investigations did not change the Tier |i classification of RTN # 1.



Underground and above ground storage tanks (USTs and ASTs), vaults, and other containers were
removed under the IRA and RAM. A total of 12,276 cubic yards of VOC, petroleum hydrocarbon and/or
PCB contaminated material were also removed under the RAM as documented in RAM reports. The
results of chemical testing of soil samples obtained from the limits of all of the impacted areas across the
Property indicated that levels of contamination had been reduced below the applicable risk-based cleanup
standards. Results of groundwater testing after completion of the RAM indicated levels of VOC and
petroleum hydrocarbons at or near the DEP's GW-2 and GW-3 cleanup standards. As a precautionary
measure, installation of an impermeable Vapor mambrane was includad in constriiction specifications and
in a RAM Plan Modification submitted to the DEP for the part of the new building that was located in the
area that had exhibited high VOC and/or petroleum levels prior to remediation. However, post RAM
testing results indicated levels of VOC and petroleum hydiocarbons that were at least an order of
magnitude below risk:p§§9d cleanup standards.

An eighth release, of asbestos to soils in one part of the Property, was addressed separately under RTN
#2. An IRA was performed with the approval of both the DEP’s Bureau of Waste Site Cleanup
(BWSC) and DEP's Bureau of Waste Prevention (BWP) to address the presence of asbestds-containing
material (ACM) in soils. No asbestos impacts to air were iclentified during monitoring-that was performed
as part of the IRA activities. Thearea of ACM was dematcated and a total hic.yards of ACM
was excavated, transported from the Property and disposed, as documented in the IRA Reports. After
extensive sampling, excavation, and removal of soil from the demarcated asbestos area, material
containing trace levels of asbestos was left in place in three Tocalized areas at depths in excess of 6 feet
where difficult access precluded additional excavation. The three locations are now Isolated beneath the
floor_of-the building,.beneath-a-swimming‘pool that wag constructed in the Community Center, and at a
depth of 8 feet below the paved ground surface olitsida the Building, respectively.
A Phase Il Comprehensive Site Assessment Report was submitted to the DEP on April 2003 for the
disposal sites linked to Parent RTN #1, and for the asbestos disposal site (RTN # 2 ).

t— e

Therefore, and as documented in the RAM Status and Completion Reports, and in the |RA Status and
Completion Reports, and as summarized in the Phase || Comprehensive Site Assessment Report,
completion of the response actions has successtully remaved all sources of oll or hazardous materials.

Pursuant to the provisions of the MCP, 310 CMR 40.0000, a Method 3 Risk Characterization was
performed by subcontracted Risk Co. (RiskCo) {0 characterize the risk to health, public welfare and the
environment at the disposal sites to which RTNs # 1 and #2 apply. .In summary, the results. of
RiskCo's - Risk Assessment indicated that'conditions™at all of the disposal sites on the school Property
present a condition of No Significant Risk to Human health, welfare and the environment under current
and forseeable future site conditions. -

However, to conservatively manage the possible future disturbance of soils, an Activity and Use Limitation
(AUL) has been recorded for the asbestos disposal site (RTN #2 } to inform current and future
Property owners of consistent and inconsistent activities within the area subject to the AUL. A copy of the
AUL is attached as Appendix D. Exhibit B of the AUL is a sketch showing the area of the Property to
which the AUL is applicable. _

Based on the completion of RAM and IRA actions, the requirements of a Class A-2 RAQ under 310 CMR
40.1000 have been met for RTN # 1. The requirements of a Class A-3 RAO have been met for RTN
#2. Sources of release have beemeliminated. A Level of No Significant Risk has been achieved for
. all ot the identified releases, no exceedances of UCLs have been indicated by chemical testing, and no
on-going operation, maintenance or monitoring is required.




We trust that the above is sufficient for your present requirements. Should you have any questions
concerning the enclosed, please do not hesitate to call us

Very truly yours,

4s?
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PURPOSE AND
SCOPE

BACKGROUND
AND
REGULATORY
STATUS

The purpose of this report by LSP Company (LSPCo.) s to present
documentation to support the RAO for the releases of VOCs, petroleum
hydrocarbon and PCBs to which RTN # 1 applies, and the RAO for
the asbestos disposal site to which RTN # 2 applies.

Refer to the Project
Location Plan, Figure 1, for the general Property locus.

These services were performed and this report was brepared in
accordance with the authorizalion of the PRP Group.

Response actions were performed and the RAOs were prepared
pursuant to the Massachusetts Oil and Hazardous Materials Release
Prevention and Response Act (MGL Chapter 21E) and pursuant to the
Massachusetts Contingency Plan (MCP), 310 CMR 40.0000. Based on
the results of a Method 3 Risk Assessment, a permanent solution with a
level of No Significant Risk has been achieved for RTN # 1, and RTN
#2. Property conditions could not be restored to background, but
no AUL is required and thetefore a Class A-2 RAO applies to the disposal
sites linked to RTN # 1. Property conditions could not be restored to
background and since an AUL has been recorded on the Property deed
at the Registry of Deeds for the asbestos disposal site, a Class A-3 RAO
applies to RTN #2

The Property consists of five parcels of land that are now occupied

by a new City. Middle.School.and Community Center.

building. The parcels are » shown on Figure 2A. Current Property
conditions are shown on Figure 2B. Investigations conducted at the
Property indicated the presence of distinct, and separate areas of soil
and/or groundwater contamination on each of the five parcels. During
the course of site remediation, three additional areas of contamination on



the Property resulting in a total of eight (8) releases of oif and/or
hazardous materials being identified at the subject Property.

Area 4A is the area associated with the primary RTN - (1).

Subsurface investigations performed ptior to construction uncovered
indications of underground storage tanks (USTs) in several parts of the
Property. The tank uncovered in test pit TP-202 in Area 4A, located on
the parcel at Site Avenus, indicated evidence of a release of oil
and hazardous materials that required notification of the DEP. The
release was reported to the DEP on March 2000 as a 72-hour
release. DEP assigned RTN#1 to the release and approved
performance of IRA. The IRA Completion Report concluded that neithet
Imminent Hazard conditions ncr the presence of a Critical Expostre
Pathway existed at the Property but that additienal-response-actions were
required to assess and remediate the release(s) of chiotinated solvents
and petroleum hydrocarbons.

Subsurface investigations also indicated the presence of levels of
Extractable Petroleum Hydrocarbons (EPH), Volatile Petroleum
Hydrocarbons (VPH) and/or PCE above Reportable Concentrations on
each of the other parcels. Our investigations indicated that these
represented distinct and separate releases, therefore separate Release
Notification Forms (RNEs).wera-sybmitted to the DEP on July ~ 2000.
The DEP assigned RTN #3 ? the release-of-petraleum at Area 3 other
hydrocarbons at Area 4A on Site. Avanue, RTN #4 to/the release of
petroleum hydrocarbons-and chlorinated solvents af Area 2 on Site

A
Avenue and RTNs#5and  to the release of petroleum hydrocarbons at
yet another section of Site Avenue.

A Phase | Report and Numerical Ranking Scoresheet indicating that the
site was a Tier Il site was submitted to DEP on March 2000. The four
(4) additional releases that had been identified by that date (RTNs #3,
#4,#5,and#6) were linked to the first RTN, # 1.
Subsequent subsurface investigations
indicated the presence of a total of two (2) additional separate releases of
VOCs, petroleum hydrocarbons and/or PCBs to soils and/or groundwater
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on the school Property, and these releases were also linked to RTN #1.
The additional releases did not change the Tier |l classification.

Area 2-PCBs was RTN # 7; two USTs in main area(were RTN # 8.

In December 2001, an additional, unsuspected, UST (Tank #1) was

uncovered- (RTN # 8).in the area of the primary site. Chemical testing of soil

samples obtained from the tank excavation indicated the presence of

EPH above the DEP’s RCS-1 thresholds. This release was therefore

r,epeﬂ@d to the DEP on January 2002,
All the releases except Asbestos were linked to RTN # 1. A

RAM Plan Modification was also submitted to the DEP on January
2003 to include response actions for the new RTN under the RAM,

Response actions for the VOC and petroleum-hydrocarben releases were
performed under a verbally approved IRA Plan and a RAM Plan and
Modifications, and in accordance with DEP’s L-etter of Conditional
Approval of the RAM Plan issued on April 2001. Remedial response
actions for the releases under RTN #1 were completed under a
RAM Plan and subsequent modifications. Remediation was completed
prior to the commencement of building construction,

The presence of discrete pieces of asbestos-containing materials (ACM)
was reported to BWSC on May 2001 as “a release of any oil and/or
hazardous material, in any quantity or concentration, t r could
pose an Imminent Hazard..." The DEP assigned RTN[# 2 eﬁe
asbestos release and verbally approved the performance of IRA activities
to address the release. The asbestos release was addressed under-an

IRA Plan and subsequent modifications, and also under an Abatement
Plan approved by BWP and in accordance with BWP’s inspections.

An {RA Completion Report was submitted to the DEP on August .

2002. As detailed in the IRA Completion Report, asbestos impacted soil
was excavated, transpotted from the Property and disposed as ACM. No
asbestos impacts to air were iclentified during monitoring that was
performed during the IRA activities.



SITE AND LOCUS
DESCRIPTION

A Phase | [nitial Site Investigation Report and a Tier it Classification for
the asbestos disposal area (RTN #2 ) were submitted to the DEP on
May 10, 2002.

R e
A Phase Il Comprehensive Sito Assessment Report for both RTN #1
and RTN #2 was submitted to the DEP on April  2003.

The Property is bounded by Site  Avenue to the west, a

Playground to the north, railroad tracks to the east, and another Street to
the south. The school Property is trapezoidal in shape and measures
about 860 feet along Site  Avenue, 290 feet along its boundary with
acity Playground, 1060 feet along the existing railroad tracks, and 290
feet along Adjacent Street. The Property includes the other five parcels as well.

The ground surface across the project Property prior to construction was
generally relatively level with surface grades varying from about Elevation
+65 to Elevation +70. Former buildings on the Property have been
demolished. With the approval of BWP, the former structures were
crushed on-site and re-used as. on-site fill material. Pre-construction
activities included removal of subsurface structures concurrently with
removal of contaminated soil from depths ranging from about six (6) to
about fifteen (15) feet below existing grade. Excavations were backfilled
with on-site material from obtained outside the release impacted areas,
recycled on-site demolmon debris as approved by BWP, and with
material from off-site sources.

The Property and surrounding areas are setviced by municipal utilities
including gas, water, sewer and electricity. A 25-foot widemunicipal Water
and Sewer Commission sewer sasement was formerly located through
the central portion of the Property parallel to  Site  Avenue and the
railway. A "T" connection branched from the sewer easement on the
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northern side of the existing building located at ~ Site Avenue, and
extended east under the railroad tracks. Accordingto city Water and
Sewer Commission Plans, the sasement contained a 66-inch sewer, a 15
-inch sewer, and a water main. According to City “as-built” drawings,
prior to Property reconstruction, the invert of the 66-inch sewer was
located approximately 9 to 15 fzet below the existing ground surface and
the sewer flowed north to sout.

The sewer and water lines were relocated during site preparation
activities. The sewer and water lines are now located in a new easement
along the eastern Property boundary .

Fill material from an off-site source was placedte-a-depth-of-at-least 2 to
3 feet across the entire Property on completion of RAM excavations and
of pre-construction preparation.

The new school and community center consist of a three story building.
The southern half of the building has a 6-inch thick concrete slab on
grade that is underlain by Preprufe 300R, an HDPE membrane. The
northern half of the building has a 12-inch thick structural slab that is

e e oy

Elevation +70.25, referenced to the Clty Base.

The building covers most of the Property. Current site conditions are
shown on Figure 2B, Current Site Conditions. Paved driveways,
walkways and parking areas cover most of the remainder of the Property.
In general, very limited landscaped beds and lawn areas are located
adjacent to the walls of the building and along the outside Property
margins. Final surface elevations outside the building typically range
from Elevation +68 to +70.25. Given that at least 2 to 3 feet of off-site fill
was placed over the entire Property, the top of the existing fill materials
that were left in place is at or below about Elevation +66 to +68,
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SITE
HISTORY

SITE HYDRO-
GEOLOGICAL

The history of the Property was presented in-the Phase | report for RTN
#1 , submitted to the DEP on March ~ 2001. In summary, it
appears that the Property was undeveloped prior to about 1900. Much of
the Property was the location of small industries from approximately 1900
to 2001. Businesses formerly located on the Property included a
machine shop, a dye house, a bakery, a carburetor company and a wire
company that manufactured cold rolled steel.

Between 1950 and 1989, the wire company buildings at two locations

on Site Avenue were demolishad and these parcels remained vacant
untit the commencement of site: preparation for school construction. All
other buildings on the school Property were demolished in 2001, The
linked buildings at the other part of Site - Avenue were formetly the location
of the bakery and its garage, and the carburetor company. Most recently
the buildings housed a variety of small businesses which appeared to use
the building primarily for storaga. One business was already vacant when
site preparation for school construction began.

From 1933 to 1953, o building
housed acommercial Dye House. Prior to pre-construction activities,
the paved yard in front of oneof the building was used by a school bus
company for parking. Historical maps do not indicate any buildings on
the parcel at the corner of ste  Avenue and adiacent  Straet, ' The
parcel was most recentlv used as a parking lot for the Dye
House and  other businesses.

To investigate subsurface conditions at the Property prior to
redevelopment borings and test pits were completed on the Property

CHARACTERISTICS during 2000. The following gereralized description of subsurface

conditions at the Property is based upon available information obtained
from subsurface explorations and pre-construction activities.

Subsurface Conditions

Details of the subsurface conditions encountered in the borings and test
pits completed prior to pre-construction activities are documented in the
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boring and test pit logs that were included in the RAM Plan submitted to
the DEP in February 2001.

The explorations documented the presence of five (5) stratigraphic units.
The main strata identified below the brush vegetation or bituminous
concrete pavement covering the Property were fill material including
remnants of former buildings, peat, glacial outwash, glaclal till and
bedrock. The granular fill typically extended to about 1.5 to 11 feet below
the existing ground surface. Below the fill, test pits at some locations
encountered discontinuous horizons of organic silt/peat and/or a glacial
outwash material. At other locations, the fill was underlain directly by a
glacial tilt consisting of a compact to dense, grey, silty, gravelly sand with
occasional cobbles and boulders,

The explorations indicated that the top of the glacial tifi deposit was
present at depths ranging from about 2 to 14 feet below the existing
ground surface, corresponding to about Elevation +52 to Elevation +65.

Bedrock was encountered at many locations. Where encountered, the
surface of the bedrock was measured at depths ranging from 3to0 15.5
feet below the existing ground surface corresponding to Elevation +53.5
to Elevation +63. Bedrock consists of part of the Roxbury conglomerate
formation.

Selected borings were completed as observation wells. Groundwater
level monitoring during pre-construction activities indicated -groundwater
at levels ranging from 5.3 to 9.2 feet below the existing grade,
corresponding to elevations ranging from about +57.4 to +61.8.

Well gauging prior to construction indicated groundwater fiow in a west to
east direction in the westem half of the Property and from east to west in
the eastern half of the Property. Generally, groundwater flowed towards
the sewer easement that bisected the Property from north to south and
then followed the sewer line in a southerly direction.
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AREAS OF
CONTAMINATION
AND RESPONSE
ACTIONS

Pre-construction'groundwater measurements also indicated that
groundwater flow in bedrock on the Site Avenue and Adjacent
Street parcels is to the south of southeast.

Areas excavated for construction and/or for remedial purposes were
backfilled as required with fill material typically consisting of a fine sand
with some silt and gravel. The fill material was obtained either from non-
impacted on-site areas, from on-site crushing operations, or was
imported from off-site sources. A minimum of 2 to 3 feet of imported fill
material was spread across the surface of the Property.

Details of the chemical test results obtained prior to-performance. of the
RAM and the IRAs were included in the RAM and IRA reports and in the
Phase | and Il Reports s;bmitted to the DEP.

In summary, a total of 91 samples of fill and underlying natural materials
were chemically tested for the presence of VOCs, 17 samples were
tested for the presence of VPH, and 34 samples were tested for the
presence of EPH prior to the commencement of construction activities.

In addition, eleven | samples were tested for the presence of poly-aromatic
hydrooarb_o_brgig‘PAH) and Egipnor to_construction. Testing indicated the
presence of PAH'IA™5 0ut of 7 fill material samples and lead in 1 out.of 6
samples of the fill material above the DEP’s applicable reporting
thresholds. The PAH and lead are attributable to the observed presence
of ash and cinders in the fill material and were exctuded-from reporting in
accordance with the MCP. Furthermore, the detected PAH and lead
levels are generally consistent with DEP’s background concentrations for
soils containing coal ash and wood ash published In April 2002 and titted
“Technical Update: Background Levels of Polycyclic Aromatic
Hydrocarbons and Metals in Soils”

Pre-RAM sampling locations are shown on Figure 3 and chemical test

results are summarized in Table 1. Results of pre-construction soil gas
and groundwater testing for VOC and/or petroleum hydrocarbons are -
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summatized in Tables 2 and 3. Laboratory data was included with
reports previously submitted to DEP.

In summary, eight releases of OHM identified on the Property were
limited in both horizontal and vartical extent and emanated from different
sources. All of the RTNs that have been assigned to the Property, and
the response actions completed for the releases are summarized in the
table below, Completion of the RAM and JRAs has successfully removed
all sources of OHM.

RESPONSE ACTION SUMMARY

RTN Address | Primary Contaminants Area lD Response | Material | Figure

of Concern Actions Removed #

" From
Site'
#1 31 Site EPH, VPH & Area 4A Assessment- 7,688 Figure
Parent RTN | Avenue chlorinated solvents in only IRA & 7
soil & groundwater RAM
#3 33-35 Site EPH & VPH in soil & Area 3 Additional 0 Figure
Linked RTN | Avenue groundwater : Testing 6
#4 39.43 Site EPH, TPH & Area 2 RAM 1,626 Figure
Linked RTN | Avenue tetrachloroethene in 5
soil

#5 55 Site TPH In soil Area 1 RAM 172 Figure
Linked RTN | Avenue 4
#6 48 Adjacent/ | Chiorinated solvents in Area 4B RAM 2,773 Figure
Linked RTN | 31 Site soil & groundwater ' 8
# 39-43 Site PCBs in soil Area 2 RAM 17 Figure
Linked RTN | Avenue 5
#8 55 Site EPH in sail UST #1 and | Assessment 0 Figure
Linked RTN | Avenue #2 10
#2 89-43 & 55 Asbestos in soil Detnarcated IRA .3,000 Figure
Not Linked | Site Asbestos 9
to Parent Avenue Area
RTN

'Volumes are in cubic yards
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Soils in'Area 1, RTN#5-TPH (Figure 4), located on the parcel at
55 Site  Avenue, were impacted by petroteum hydrocarbons
released from USTs that were located in the center of the
~impacted area. The USTs, the surrounding concrete structure
and impacted soils were removed under the RAM.

An unsuspected tank containing petroleum products was removed
from the parcel at 55 Site  Avenue during preparation for
construction (RTN# 8-USTs ). Chemical testing of limit samples
indicated an exceedance of reporting thresholds for C11-C22
aromatics in one sample, but results of testing of the remainder of
the limit samples were all below applicable cleanup thresholds.

Soil samples obtained zt the limits of a second UST uncovered in
this area did not indicate the presence of reportable levels of
EPH.

Soils in Area 2, RTN#4 (mixed) |ocated on the parcel at 39-43

Site Avenue, were irnpacted by petroleum hydrocarbons and
VOC from a tank that was removed from the limits of this area
(Figure 5), and also possibly from tanks that may have bheen
removed from this area prior to the City’s ownership, as indicated
by the presence of unconnected fill pipes. Soils in the eastern
half of Area 2 were impacted by petroleum hydrocarbons from a
concrete vault and from a concrete-filled tank (Figure 5). The
tanks, vaults and contaminated soil were removed under the
RAM.

In addition, a small part of Area 2 on the parcel at 39-43 Site
Avenue, was impacted by the presence of PCBs, RTN#7
from an unknown sourca. The soils were removed under the
RAM.

Soils in Area 3, RTN #3 (Figure 6}, located on the parcél at

33-35 Site Avenue, were believed to have been impacted by
petroleum hydrocarbons from USTs. The USTs were removed
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under the RAM. Chemical testing indicated that soils were below
risk-based cleanup standards and therefore no contaminated soils
were removed under the RAM. :

Soils and groundwater in Area 4A. RTN # 1 (main) (Figure 7),
located on the parcel at 31Site Avenue, were impacted by
VOC and petroleum hydrocarbons released from USTs as well as
from historical use of petroleum products and chlorinated
solvents. One UST was removed under the initial IRA; other
USTs were removed under the RAM. Contaminated soils were
removed under the RAM.

Soils and groundwater in Area 4B, RTN#6 (Figure 8),
located along the boundary between 48 %2 gyreet and 31

Site Avenue, were primarily impacted by VOC from an
unknown source, but the VOC were likely related to historical use
and surficial spills of chlorinated solvents. Contaminated soils
were removed under the RAM,

ACM was identified in soils only on the parcels at 39-43 and 55
Site Avenue in the area identified as the Demarcated Asbestos
Area on Figure 9. The source of the asbestos appears to have
been building demolition debris that had been dumped on the
northern end of the Property prior to the City's ownership. Some
of the demolition materials from buildings formerly located in the
northern part of the Property that were demolished prior to the
City’s ownership of the Property may also have contained
asbestos. The asbestos impacted area, is shown on Figure 9 as
the Demarcated Asbestos Area.

As requested by the DEP, air testing to assess the potential for an
Imminent Hazard, and clust suppression activities were performed.
No asbestos was identified in air samples during IRA activities.
The IRA activities resulted in removal of asbestos impacted fill
materials from the disp¢sal site to the extent feasible. In addition,
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OTHER
RESPONSE
ACTIONS

RESULTS OF
RESPONSE
ACTIONS

air testing performed during IRA activities did not indicate the
presence of asbestos fibers in air.

Details of the re-use or disposal of the excavated material from each
disposal site were included in-the RAM and IRA reports.

As a precautionary measure, installation of an HDPE membrane was
included in construction specifications for the part of the building that was
located in the area that had exhibited high VOC and/or petroleum levels
prior to remediation. Details of the specifications were also included in a
Plan Modification submitted to the DEP on August 2001. However,
post RAM testing results indicated levels of VOC and petroleum
hydrocarbons that were at least an order of magnitude below risk-based
cleanup standards.

During performance of the RAM and preparation for construction,
dewatering was required for a petiod of approximately three months. As
required under an EPA dewatering permit that had been obtained for the
site, construction dewatering discharge was tested on a weekly basis for
the presence of selected chlorinated solvents, for benzene, toluene, ethyl
benzene and xylenes (BTEX) and for Total Petroleum Hydrocarbons.
One exceedance of the permit limits of 5 micrograms per liter (ug/l) for
tetrachloroethene was reported at the start up of dewatering discharge,
but did not recur after the addition of a second carbon filter to the
treatment system. No other permit exceedances were observed and no
sheen was reported on any discharge sample.

Post RAM Soil Conditions Across the Property--Petroleum
Hydrocarbons, PCBs & YOCs

As detailed in the RAM Completion Report and in the Phase |l Report,
and as summarized in Table 4, completion of the RAM resulted in non
detectable or low levels of the compounds of concern at the horizontal
and vertical limits of the excavations. No UCL exceedances were

indicated by chemical testing of soils remaining at the Property. Limit
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sampling locations for each release area are shown on Figures 4, 5, 6, 7,
8 and 10. v

All soil sampling locations remeining upon completion of the RAM are
shown on Figure 10, The locaiions shown on Figure 10 include samples
obtained at the side and bottom limits of the RAM excavations as well as
locations that were outside the identified release areas.

As shown in Table 4, results of chemical testing of nineteen (19) samples
of materials remaining at the Property for the presence of VPH indicated
that average concentrations for all three VPH fractions were well below
the cleanup thresholds.

As shown in Table 4, results of chemical testing of seventy-seven (77)
samples of soils remaining at the Property for the presence of EPH
indicated average concentrations well below the applicable cleanup
standards.

In addition, Table 4 indicates that the results of chemical testing of 124
samples of soils remaining at the Property indicated average VOC
concentrations across the Property well below the lower of the risk based
Method 1 S-1/GW-2 or S-1/GW-3 Cleanup Standards.

One soil sample from a stockpile of excavated material from Area 2 at
39-43 Site Avenue indicated the presence of 2,31 mg/kg of Aroclor
1242/1016. Six confirmatory samples ‘were obtained from the limits of the
excavation from which the stockpiled soll had been removed were tested
for PCBs. Chemical testing of these samples indicated PCB levels below
the laboratory's detection limits (0.21 mg/kg up to 0.28 mg/kg) and well
below the DEP’s PCB cleanup standard of 2 mg/kg. All of the PCB
results are summarized in Table 5. The location of the limit samples is
shown on Figure 5.
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Post RAM Groundwater Conditions

As the pre RAM monitoring wells were destroyed during pre-construction
preparation/remediation activities, 8 new monitoring wells were installed
at the Property in April 2002, Fost-RAM monitoring well locations
generally correlated with pre-RAM monitoring well locations. Due to
continued construction activity, post RAM monitoring wells GW-3 and
GW-6 were destroyed. However, replacement monitoring wells GW-3
~ RPL and GW-6 RPL were subsequently installed as closely as possible
to the original locations. Four rounds of groundwater testing were
performed between April 2002 and February 2003, after completion of
remediation activities. '

Results of chemical testing of groundwater samples obtained from 7
monitoring wells installed after completion of excavation activities are
summatized in Table 6.

In summary, results of groundwater testing performed after completion of
the RAM indicate levels of VOCs, VPH and EPH in groundwater that are
either close to or below the DEP’s Method 1 risk based GW-2 Cleanup
Standards and welf below the GW-3 Cleanup Standards in 6 out of 7
wells. No exceedances of UCLs were identified. Samples obtained from
monitoring well GW-3 or GW-3 RPL indicated exceedances of the
Method 1 GW-2 cleanup standards for vinyl chloride, C9 - C18 aliphatic
hydrocarbons, C9 - C‘1~2 alnpﬁgt@_agq, CWQHCS in one or
more rounds of chemical testing.

As shown by a comparison of Tables 3 and 6, the remedial response
actions have successfully reduced levels of groundwater contamination.
Further, a comparison of the results of post RAM chemical testing
performed in April and May 2002, in October/November 2002 and in
February 2003 indicate that, in general, the levels have continued to
decline since the removal of contaminated soils and other sources.

The location of monitoring wells: installed at the completion of the RAM
and construction activities are shownAon Figure 11. Laboratory data for
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post RAM groundwater sampling was included with the Phase Il
Comprehensive Site Assessment Report submitted to the DEP on April
2003.

Completion of a risk assessment indicates that remediation has achieved
a condition of No Significant Risk. As indicated above, instailation of an
HDPE membrane was included as a precautionary measure in
construction specifications for the part of the new building that was
located in the area that had exhibited high VOC and/or petroleum levels
prior to remediation. However, post RAM testing results indicated levels
of VOC and petroleum hydrocarbons that were generally well below risk-
based cleanup standards. Details of the impermeable membrane were
included in the RAM Status Report and RAM Plan Modification submitted
to the DEP on August 23, 2001

Post RAM Soil Gas Conditions

To assess post RAM conditions at residential properties located on the
west side of Site  Avenue, a soil gas investigation was performed by
Subcontractor  Associates, In¢. in January 2003. Results of the soil gas
investigation are summarized in Table 7A. Soil gas sampling locations
are shown on Figure 11, and Subcontractor's  report was included with
the Phase |l Comprehensive Site Assessment Report submitted to the
DEP on April  2008.

As detailed in the Phase [l Report, soil gas results obtained under worst
case conditions during winter when the ground is frozen indicated
residual levels of chlorinated scivents In soil gas do not pose an indoor air
concern.

In summary, results of testing of soif gas samples obtained beneath the
sidewalk near the residential properties indicated no detectable levels of
vinyl chloride, 1,1-dichloroethene, 1,1-dichloroethane, 1,1,1- '

trichloroethane, 1,2-dichloroethane or TCE. Testing indicated a trace of
cis-1,2-dichloroethene (cis-1,2-DCE) at three locations, the presence of
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trans 1,2-dichlorethene (trans-1,2-DCE) at one location, and PCE at two
locations.

Predicted indoor air concentrations for the compounds of concern that
were reported in soil gas were calculated using published attenuation
coefficients for soil gas to indocr air concentrations.

Based on the calculations documented in the Phase Il Report, the
predicted indoor air concentrations of vinyl chloride, PCE and 1,2-DCE
are well below risk thresholds. Indoor alr_predictions-for-vinyl-chloride are
shown on Table 7B. Indoor ait predictions.for-PGE-are-shown- on~Tab|e
7C. Indoor air predictions for trans-1,2-DCE are shown on Tz Table-7D7

——

e et

Post IRA Asbestos Conditions

Under the asbestos IRA, the Demarcated Asbestos Area was subdivided
into 36 grid cells for sampling for the presence of asbestos in soil and
debris piles. Results of testing of the samples were used to determine
proper re-use or disposal options for the materials. Sampling of debris
piles and soil within the grid cells, and also beneath any pieces of
material suspected of containing asbestos was performed according to
the procedures agreed between the PRPs, LSP Co, RiskCo

and DEP.

Based on the sampling and testing plan that was approved by BWP and
BWSC, a total of 3,000 cubic yards of ACM was removed from the
Property, transported and disposed of off-site. Based on the results of
Polarized Light Microscopy (PLM) testing, ACM impacted materials were
excavated, transported and disposed as ACM. Materials that were
reported as none detected (ND) for asbestos were re-used in accordance
with the IRA Plan and Modifications, and the Asbestos Abatement Plan,
and with periodic inspections by BWP. No asbestos impacts to air were
identified during monitoting that was petformed during the IRA activities.
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BACKGROUND
FEASIBILITY
EVALUATION

A total of 117 samples were tested by PLM during performance of the
IRA, Of the 117 samples, 86 samples were obtained from the grid ceils,
6 samples were obtained from locations outside the grid cells where ACM
was suspected, and 25 samples were obtained from the deeper
excavation for the swimming peol. In addition, of the 117 samples, 88
samples were reported not to show the presence of asbestos, 27
samples indicated the presence of a trace of asbestos and 2 samples
indicated 2 % and 3 % of asbestos respectively.

Eighty-eight non-impacted samples did not require removal under the
IRA. Only 6 samples obtained from three localized areas were left in
place on completion of the IRA because it was not feasible to remove
them. The samples left in place indicated a trace of asbestos. Difficult
access and the presence of subsurface concrete obstructions at the limits
of the excavation precluded additional excavation in these localized
areas. One area is isolated beneath the floor of the swimming pool, one
area is located at a depth of six feet or more below the 12-inch thick
concrete floor of the building, and one is located at a depth of 8 fest
below the current paved ground surface

Results of asbestos testing are summarized in Table 8. Sample
locations are shown on Figures 13 and 14.

In accordance with the provisions of the MCP, the feasibility of
approaching or achieving background contaminant levels at the

Property was evaluated. The MCP defines background as those levels of
OHM that would exist in the absence of the disposal site which are
ubiquitous and consistently present in the environment at and in the
vicinity of the disposal site of concern. In evaluating the feasibility of
reducing the above residual contaminant levels in Property groundwater
and soils to below background levels, the MCP broadly defines five
specific criteria including (i) the availability of individuals with appropriate
expertise, (i) the availability of off-site land disposal facilities, (ili) property
access/control constraints (for off-site sources of contamination), (iv)
technological feasibility, and (v) an evaluation of cost to benefit.
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RISK
CHARACTERIZATION
SUMMARY

In general, completion of the RAM and IRA resulted in tow or no
detectable levels of VOC, petrcleum hydrocarbon, PCBs or asbestos in
soils and/or groundwater. As documented in RAM and IRA reports,
uncontrolled sources of contamination were removed, including
numerous USTs, ASTs, and vaults and more than 15,000 cubic yards of
contaminated soil. As indicated above, remaining soils across the
Property indicated very low or no detectable levels of the contaminants of
concern, and also, where applicable, average concentrations well below
the DEP’s risk based cleanup standards. Contaminated groundwater
was also removed from the excavation, treated to meet standards
established by the EPA’s discharge permit, and discharged into a storm
drain. Levels of the contaminants of concern in groundwater have also
been improved by the removal of sources of contamination. However,
low levels of some of the contaminants of concern remain in groundwater
at the Property in excess of background levels.

Given the extensive remedial response actions conducted and the
removal of source areas and since Property conditions have already
achieved a condition of No Significant Risk, additional excavation to
reach background would result in no appreciable improvement in
Property conditions.

Pursuant to the provisions of the MCP, a Method 3 Risk Charactetization
was performed by RiskCo to charactetize the risk
to human health, safety, public welfare and the environment at the
Property. '

[n summary,RiskCo soncluded that a condition of No Significant Risk to
human health, safety, public welfare and the environment has been
achieved for the disposal sites to which RTN #1 and #2 apply
under both current and foreseeable future use scenarios.

Howevet, to conservatively manage the possible future disturbance of

soils, an Activity and Use Limitation has been recorded on the property
deed for the asbestos disposal site (RTN # 2 ). The Notice of AUL

24



SUMMARY AND
CONCLUSIONS

informs current and future Property owners of consistent and inconsistent
activities within the area subject to the AUL.

A copy of the RiskCo Risk Characterization is attached in Appendix C. A
copy of the AUL is included in Appendix D.

The purpose of this report is to demonstrate that remediation of identified
contaminants has achieved an RAO Statement for the petroleum
hydrocarbon, VOC and PCB releases associated with RTN #1 and
also for the asbestos release, RTN # 2.

The Property consists of five parcels of land that are now occupied by a
new City owned  Middle School and Community Center. The new
building consists of a three story structure that occupies most of the

Property together with paved walkways, driveways and parking areas.

Landscaped areas are very limited in extent and cover less than 5
percent of the property. Prior to'its acquisition by the City the
Property had been occupied by numerous small industries since about
1900. All buildings formerly located on the Property were demolished.

Extensive subsurface investigations prior to and during preparation of the
Property for construction of the new building indicated the presence of
distinct, separate areas of soit and/or groundwater contamination across
the five parcels. More than 20 potential sources of release, including
USTs, ASTs, vaults and oil/water separators and 12,276 cubic yards of
VOC, petroleum hydrocarbon and/or PCB contaminated materials were
removed under an IRA Plan and a RAM Plan. Extensive remediation has
been completed to address the releases.

The results of chemical testing of soil samples obtained from the limits of
the impacted areas across the Property confirmed that contaminant
levels had been reduced well balow their applicable risk-based cleanup
standards.
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- An asbestos release to sails In one part of the Property, was addressed
under an IRA performed with the approval of both BWSC and BWP. No
asbestos impacts to air were iclentified during the IRA activities. A total of
3,000 cubic yards of ACM was excavated, transported from the Property
and disposed. Material contairing trace levels of asbestos was left in
place at three locations where difficult access precluded additional
excavation. The remaining material is isolated beneath the floor of the
building, beneath the floor of a swimming pool that was constructed in the
Community Center, or Is located at a depth of 8 feet below the paved
ground surface outside the building.

Pursuant to the provisions of the MCP, 310 CMR 40.0000, a Method 3

Risk Characterization was performed to characterize the risk to health,

public welfare and the environrnent at the Property from the releases to
which RTN #1 and #2 apply. The Risk Assessment
indicated that conditions at the disposal sites present a condition of No
Significant Risk under current and foreseeable future conditions at the

Property.

However, to conservatively manage the possible future disturbance of
soils, an AUL has been tecorded for the asbestos disposal site (RTN

#2 ) to inform current and future Property owners of consistent and
inconsistent activities within the: area subject to the AUL. A copy of the
AUL is attached in Appendix D). The AUL includes Exhibit A-1, which
defines the metes and bounds and Exhibit B, a Sketch Plan which depicts
the portions of the Property which is subject to the AUL.

Based on the completion of RAM and IRA actions, the requirements of a
Class A Response Action Qutcome under 310 CMR 40.1000 have been
met. Sources of release have been eliminated. A level of No Significant
Risk has been achieved for all of the identified releases, no UCL
exceedances exist, and no on-going operation, maintenance or
monitoring is required.. Remediation has met the requirements of a
Class A-2 RAQO for RTN #1 Remediation of the asbestos release
and the AUL subsequently recorded on the Property deed have met the
requirements of a Class A-3 RAQ.
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TABLE 1
PRE-RAM CHEMICAL TEST RESULTS--S508 SAMPLES

Site Avenue
Parent ATN :
sample 10 Method 1 83 55 1 E-i2 E-13 E-14 Ea7 E-18 E20 B-20 E-24 £24 E-26 £-26 E-28 E-28 E-28 €28 Elan 31 B3 £33 E34 E-35 E-36
S-3/QW-2 o 53 &3 55 3 35 &2 5-4 8- 55 S-& 54 56 $4 s7 S35 55 =3 53 él'# 54 S-4 $3 55 kol 82
mple Depth SUGWa 1012 373 i1 57 910.25 08 78 122 513 FIEH 75 11122 7.9 1313.75 9-9.75 3575 79 ) 7-8 79 785 57 951 1011 35
MATERIAL acral Wik | Glacl T | Glacal T | Rl il [ai [ Chaca Tit | Cladal T | Chad T8 | Shoel W | Gasal TN | Glacal Tl | Ghcsl T | GRoel T | Glas TH | Clacd T8 | Chaal W | BRed T | Gaaa T | SBaal T | Ohaal T | Glack TR T 2 i Lall]
Datecled Volalile Organic Compounds
uglg) B
airacnicioathene 20,000 NG ND 450 ND ND ND ND N 760 210 ND N WO ND ND ND 720 N 25,000 470 D B0
[Benzone 49,000 ND NO w0 ND ND ND WD [ ND ~ND ND ND ND ND [ NE ND [} ND ND HD ND
Tolvens 500,000 NG ND NO WD HD ND: ND ND RO ] ND WO ND ND ND ND NG (5} ND ND ND NG
[Etnyienzene 500.000 ) ND ND ND N NE 3,600 ND ND NG 100 NO ™D ND ) ND ND ND D ND ND ND
[Vira enlorida 300 ND ND ND ND WD ND N ND N NG ND ND. ND ND N ) [} ND ND NO KD ND NO
[Tnchioroethena 20,000 NG ND ND ND [ ND ~D ND 3,200 5] ND ND ND ND NO NG ND ND N ND ND 390
[ofm-Xy@ne 500,008 ND ND ND ND ND ND 3.000 ND WD NG 260 ND ™D ND ND ) ND NO ND ND WD NO
lo-Xylene 500,000 NG ND. ND N NI ND =) NO ND ND D MO ND ND ND ND ND 5] ND ND ND ND
cls- 1,20 nens 100.600 WD ND WD ND ND ND ND ND 850 ND ) ND ND. ND ND ND ND ND ND D ND ND
n-Butylbenrene No Siandarg ND ND ND WD ND ND 11,000 ND NG ND ND. ND HD ND ND NG ND ND ND ND ND ND
s0-Butyibanzene to Slandarg ND ND ND ND ND ND 4,800 ND 5% ND 710 ND HD ND ND NG ND NO ND ) NO ND
Esn-@éhameﬂe No Siandarg ND ND ND. ND ND ND 5] ND NE NO 350 ND ND ND ND NG ] ND NO NO ND ND ND
Isopropyibenzend No Standarg ND ND HD ND HO ND 2,400 ND NO ND 330 ND MO ND ND NG ! ND ) NOD WD ND ND
b-lsepropyiioluens o Slandard ND Np WD ND ND ND 5400 WD ND ND 950 ND ND = ND ND | ND NC ND ND ND ND
e 100,000 ND NI ND ) ND ND 5.300 HD ND 5 1,200 ND ND ND ND ) ! ND () WO ND HD 1200
ln-Propylenrens No Standard ND ND ND ND HD ND 6,600 ND WD [ 810 ND ND D ND ND ) ND ND NO- ND ND ND
1,3,5-Trimethyienzena No Standard ND ND ND HD ND £ 35000 380 NO ND 4,300 ND ND NO ND ND ND ND ND ND ND ~NO
1.2.5-Trimetnybanzene No Standard ND NG ) ND D ND 61,000 920 ND ND 8,200 N ND ND ND NO ND ND NT ND () ND
‘'clatile Petrolsum Hydrecarbans {mgkg)
[C5La Alphatics 100 47.6 NO
8-C 12 Aliphatics 1,000 730 ]
9. 10 Arom atics 10¢ 494 ND
enzena 40
olugna 500
Eshyfbanzene 500
i Xylene 500
Xylane 500
[Mainy 10 butyl eter - 100
100
Total Petrolrum a00
Hydrocadons (mpfkg)
= Li
mgkgh
G9.C18 Akphalics 1,000 ND 6.7 ND 5 ND ND 06 0
G 13-C38 Alphatics 2,500 178 HD ND 19.9 N ND ND ND
G 11-C22 Aromailcs a0 129 ND NG ND ND ND 18 MO
PAH (ugie) |
| Ahalens WA i
[2-Chiaronaphinaleng A
[2-Methynaphihalona 500,000
1.000,000
100,000
1,000,000
700
00
700
A
1.060.000
7,020
7.000
700
000,000 )
e o000 Full-Scale
indeno (1.2.3-c6y Pyiere 700
Naphihalang 100,000 =
Prenanirers 0% (L. ARGE)version
[Pyreno TO0.00) - e
Total Metals (moma) 1 b 1
st £z | I —— I I I I I | | 1S5 availla < | | | I
to download
NC—Not detected abave laboratory detection Iimit pags 1ot 5
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PRE-RAM CHEMICAL TEST RESULTS-SCIL SAMFLES

Site RIIN#1
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S-1aw-3 111 %3 W0 P 5F &7 &7 2] 7 3F] W1 el 5 X KN TA1E [ETEY +575 4TS T [IEd EE - 1113
e Fa e — e L L o g = ST T e R T T FiI Rt
Oelectad Yolatie Organia Compolmds ° '
{upkg)
Teirachrorosne 20,600 59 1300 5 ND [ w0 WD WD ND NG NO DY Frii] ) HD 150 V8200 TE.00 NO. [ 52 220060 720
Bonzens D000 o ND N HD ND WD D ND HD HD T [ Y 5 ND D [7] ) ] HD =) ND HD
clusna 00,00 ND ND HD HD NG D B ND WO WO O ND ] o D ND HY ND D s} =) NG HD
Etfybenzems 500,000 ND RO ) HD 0] HG D ND ~D NG HD ) NG 5 N ND R 5] HEY ) WO ND ND
chioe 300 HG ] HD e P 5 L) ND L) WD HD WD | _HD HD HD L =] ND HD (=] D HND
] 20,000 0 O E] [T Hi G NG [ L&) WO KD ND |~ 26008 N WD 5] £ ) ) HD [T 2400 ND
F 500,000 ND N 180 NG ND G ND HD D HD HD R WD NG ) 7] ) HD. HD [} ND L)
) 60,000 D D 16D HD AB o ] RO NG HD WD ND N D HE ND 5 ND HD £ D ND ND
[EE ] 00.000 250 550 670 WD ND 0 RD HD ) HD ND D 4,500 ND HD D =] ND HO NG NG R HD
ybenzene Ne Sandard 5% HD 5,100 ND HD TS D RD b 2450 24000 1,500 HE Hb HD HD 5 5] HD. NG N O HD
ac- Bay|DanEed e Standar %) PXT) A MO HD NO N> R D [E:59) 2000 [Z5] D ND NG WD HND ] NE =] =] ND [+
Bt benzeng No Standarg ND HD 430 HD HD D D RO HD HD D HG HE HD NE ND o D O, HE HD N HD
i ) P Snardard: [ D 350 L) RO WD HD HD ND 1,200 HD %0 ND 2] ND D T 5] D NO HO M D
1 LEna NB Standem NI 420 (=] [Ie] L] KO [y ND [ 240 3A.000 1,008 ND [ S20 ND HD D NG 7] uh i) fir]
lors 162,000 ND HO KD WD HB D MO HO HD HDY ND 757 ND ND HD N ) WO RO ) e 1 D
P Ty Fio Srandarg ] 2500 5500 ) £ RO 7] ) HD 2800 31,000 ) ND HD ND HD HO D HD HD NG ND RO
3.5V, nzans Mo Slangard i 2,700 HE HO HE ND NO RO HO 15.090 3R0.000 5,365 HO MO MO KD Y [e) HE Ho NG ND MD
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T Full-Scale
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. Gricronaptinaiens A
| naleng BO0.000
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TABLE §

PRE-RAM CHEMICAL TEST RESULTS-~S0IL SAMPLES

Site RTIN#1
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TABLE §

PRE-RAM CHEMICAL TEST RESULTS-~-S0IL SAMPLES

Site RIITN#H#1

sample 1D a1 E-81 E-61 E53 EA3 Eajowy | psaz =T 554 $82 553 $54  |Tank g 2o T & 2o2|TanK & 202 P20 P07 TPany TP.204
SUGW-Z or 543 &5 53 S84 S4 as2 654 51 &a 1 -3 54 55 8 83 53 84 3
Samy th e 4565 B5105 5 3 73 T 517 [ o [ oF 3L € € i3 [13 AE &7
MATERTAL Ll ™ T LU ™ T Tl T ™ 2l T i} i ] Ghad T o
Cwtacted Voletiho Orgenlc Compounds
ugfieg)
470 28,000 KD T.000 20 ) WD (=) ND 5] ] g £0,000 560 7.500
E] ND KD ND ) HD =) [ ND NE WD —=NO ND D 1)
= Do ) (5] ND ND (=) WG MO [ D NO 7 2300 I D
5] 163 ND NO () HO 5] ) ) ND ] [15] i 2,70 WY ND
D ND () D ) WG =) WO [T ND ND ND -1 6000 N ND
5] 2000 N 20 o) ND ND NO ND 3] ND. 56,000 [ 700 H 150
D &0 WO NO O N NG O ND HE ND N i 5.600 N ND
5] 240 O ND ) HD > ) NO O ND. N 2600 WD [
WO RO D RD L] =) (5] NG D ND. [T 4 260 ) [
WO WD WD [ N () HD ] ND D NE L) N NG
ND 5] ND NO WG ) WD NG ) D ND 5] P60 NG
ND MO MND MO [T+] =] HO ] HO %] HD D T ND
ND D) L] RO WO D ND D ) D N 7] ND NG
RO ND =] NO D, WD NG D HO D NG ND .10 ND
() WD () [ HE NG 3,000, 20 44D 5,700, 3] 75,000 ND )
NO RO [ WD HO HD ND ND ND HD NI (] 20 ND
ND ND D NG NO (=) ND N HD N ) 30,000 1300 ND
ND D NO N ND O NG ND' ND NO ND 11,000 5.500 HO
2a1 [ 53 53
NO ND BT 3
Full-Scale WO & 135 WO
- = ND
(LARGE)version e : -
- H [ = ND
is available na 2 s
to download NG i )
HD N 5]
ND NO D
[Totn! Petroleum
i | I O oo | o | o
7] 1,140 0.7 53 ) 73450 5]
) 7e8 2,459 5 3260 B 1,760 N
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00
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| | J ] ] I £
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Site RTIN#1

" ' Te20% TR-206 TR TPz P2 TP TR-zia TP-z1a TR TiE T Th.z2% P25 P23 Teuras P25 - TR
Sampio 1D suawaer | 52 51 54 53 1 o s2 {4 54 59 s2 51 2 5t $4 52 54 By | Famberol| Aewego | Mo
%ML_ FUGEw 3 ) ] [ 3 5 % 3 [l W5 X3 575 a5 a z =] 0 TE Samples RAM RAM
ATERLAL T LR ] Tl Blacl 10 | G 19 | Gac 190 TH CaEeA T | i | GracaiTw |___FM L GREAT | Glaclal T
Velptite Qrgank Compounds
tu
T 20,000 ) 20000 V.00 12,000 El 165,240 | 60000
20,000 Y (=] =] o ™ iG] o
SC0.000 [ 5] (5] o ] ) 290
S0G.000 [E) G B NG (R V.57 3,700
360 ND ) ) - o L Eoki) 000
E] T D W T HD 1 13,653 20000
60000 A 3400 B0 T =) 1 ) 3300
00,000 ] T V200 D 1 0z 2600
[Ty ] o) W ND 1 = T
Ho Standard ™ N e 5] 1 B 24,000
o Scandard ] o) HEY WD 1 1,353 24000
T Standarg =] D NI NG n 420 350
M Standand i) N e HD 3 [E=z] 2,400
o Biandars | ae o) 7AW [ ND N 5,441 3,000
GO0 [FI] T30 B30 ] N A 5 50 500
o Srandsrs =) HD 8,300 [ HD o 535 31,000
1.2,5 Trmatybentens Mo Standers | 100000 .2 FHOX ny - = 8,200 & 45,006 280,000
b 24 Trmevyfbenzons Fo Btandars | 170000 ) A5.000 Full-Scale _ [ 1 1551 TT0.000
Wolatite Petraletm Hydrocarbons (me/kg) (LARGE) Version
10 I} is avalillable | 7 25 ]
100 e to download T 77 EIT! S
[ 1) s [
200 O HE [
500 o 4 43
E) [ O WG
0 [ g B P
BAgi 19 Doty ether o) ) § (=) 5]
HEstrakne [ e 8 (] W
T’;‘m:".?mw & g5 1200 &5 416 5700 2 w7 5,800
1,00 14300 =2 3 [ FIn) ] 2500 3 AL 2,900
2,500 E 153 T a1 5.9 &35 815 ] ) 3250
) 265 B8 17 e e W2 1830 L) VER 1A
i
WA 310 ND 1500 ND O NG W 360 520 ND | [ Ei) 3500
WA o) WD [ WO WO (5] [ ND HE () [T HE WD
500,009 [ NE 2400 (5] HND ND KD 530 TE0 ND H 1,248 2,400
1000000 NG ND 11000 D Ecl S50 () AN 170 N 11 3,606 13000
100,000 O D = [ 50 [ ND y NG WD [ 577 3500
100000 =] D THO00 WD I 200 D B 4900 HD i FUH 25,000
) ] i £5000 = ) 160 ] Fried] 13000 D 15,129 0,050
o0 WO 350 00 =¥ 20 3600 ] T TEDO HD 12,305, TI00
700 NG FE] 3000 ) ) 3009 WD 00 0 [ o ]
Tk
1,000,000 5] ] T A FE P ND TERA 7300 (] it T.7e0 T
7,000 [+ 20 000 28 =] =] HL F3000 S0 NE [0 40541 44,000
000 400 43 B2OMW X £ 4300 HO ] G NI i1 12,648 52,000
F00 MO HD 100 [e] 78 850 L] ALOY 1800 WD 11 2,805 8,103
+,000,000 5 400 VD 48 T30 200 HO 55 2E000 ) 1] 21,756 [
3000000 ND ND 12000 NG w0 50 D =00 00 o] T 2,960 12,608
700 A il W ] FIT) ] ] [E (=] WO [l 9,676 55,000
1G0.000 TR N 4100 N NO [ WD 1000 1530 = 11 45T 700
G000 EZ] ND #1000 = B BOC0 ND [F) 15000 W 11 70,560 1,600
00,000 280 SED 115000 42 000 B HD 4000 24000 HD E] T8 110,000
¥
300 Fap E-" T T [ 1w 1 E-S W) = W | & %] 66 T N [ T
ND=-Nol d shove lab ¥ ion fimit
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TABLE2
PRE-RAM CHEMICAL TEST RESULTS—GROUNDWATER SAMPLES

) Ess | E8(OW)
[Weil ID Method 1 E-3 {OW) E-6 {OW) E-9 (OW) E-11 (OW) E-14 (OW) (Bedrock) iﬁ;ﬁ
GW-2 or
Address Gw3 | UST AREA PCB Area Area 3
ing Date 04/24/00 | 04/01/01 | 04/24/00 | 04/01/01 | 06/23/00 | 04/01/01 | 04/26/00 | 06/23/00 | 04/01/01 | 05/01/00 | 04/01/07 | O&/15/00 08/15/00
ted Volatile Organic .
mpounds
etrachioroethens 3.000 R <3.8 <1 75 §2)<7.5 <5 <1 <1.5 <1 <1 1.4
1,1,2,2-Tetrachloroethane 20 <2.5 <1 <1 <1 <5 <5 <1 <1 <1 <1 <1
Benzens . X 2,000 3.3]<t <1 <1 11 B.7|<1 <1 <1 <1 <1
I{roluena 5,000 310}<1.5 <15 <1.5 111<7.5 <1.5 <1.5 <1.5 <1.5 <1.5
Ethylbenzens 4,000 <2.5 <} <1 <3 220 160]<1 <1 <1 <1 <1
Vinyt chioride 2 i <5 <2 <2 <2 <10 <10 <2 <2 <2 <2 <2
[Trichloroethene 300 <2.5 <1 2.1 2.2§<5 <5 <1 <1 <1 1.9] 1.4
'm-Xylene 6,000 <25 <1 <t <1 350 270 1 3}t <1 1 <}
o-Xylene 6,000 <2.5 <t <1 <1 160 120{<1 <1 <1 <1 <1
cis-1,2-Dichloroethene 30,000 <2.5 <1 2}<1 <5 <5 <1 <1 <1 <1 12
lisopropyibenzena No Standard <12 <5 <5 <5 34 421<5 <5 <5 <5 <5
{o-Isopropyhtoluena No Standard <12 <5 <5 <5 <25 <25 <5 <5 <5 <5 <5
thalene 6,000 <12 <5 <5 <5 64 95)<5 <5 <5 <5 <5
n-Propybenzene No Standard <12 <5 <5 <5 59, B7}<5 <5 <S <5 <5
1.3.5-Trimsthvibenzene Na Standard <12 <5 <5 <5 120 100125 =5 <5 <€ <5
2,4-Trimethylbenzene No Standard <12 <5 <5 <5 620 740 16j<5 <5 <5 <5
ctable Petroleum
rocarbons {ug/l}
[lcs-c18 Aliphatics 1,000 §<120 <110 <112 <140 400 474 213 <111 <20
IC19-C36 Aliphatics 20,000 J<120 975)<112 <140 <133 <117 189 <111 <20
C11-C22 Aromatics 30,000 <120 115 258 <140 254 365 271 <$11 <20
IWolatile Petroteum : .
Hydrocarbons (ug/l) - )
C5-C8 Aliphatics 1,000 <40 <40 21.4 2,690 205) <104
IC8-C12 Aliphatics 1,000 - <40 <40 <20 5,360 237 <104
1C9-C10 Aromatics 4,000 <40 <40 <20 3,220 128 <104
IS
~J
All results in micrograms per liter (ug/l} 10f5

Bold numbers indicata exceedance of Cleanup Standards Téb!e 2 Pre-RAM GW, 8/28/2003



TABLE2

PRE-RAM CHEMICAL TEST RESULTS—-GROUNDWATER SAMPLES

Area 4A
D - 2 -
Iweil Mothod 1 E-16 (OW) E-21 (OW) E-23 (OW)
GW-2 or

|Address GW-3
Sampling Date DE/01/00 | 06/25/00 | 11/17/00 | 04/01/01 | 04/27/00 | 05/01/00 | 06/22/00 | 07/12/00 | 11/17/00 | 04/01/01 | 05/01/00 ] 06/22/00 | 07/12/00 | 1v/17/00 | 0401/01
iDetected Volatile Organic .
ICompounds e /\
Tetrachioroathene 3,000 2.8 42 4 1.9] \{ 3100 2000 1000, 1400 1200, 56 120 70 130 230
1,1,2,2-Tetrachloroethane 20 5.6 6.3 4.6 6.5{<50 ~——1 _ <50 <5.0 <20 <20 <20 <20 <1.0 <2.5 <5
Benzens 2,000 <1 <1 <1 <1 <50 <50 <5.0. <20 <20 <20 <20 6.9 2.2<5
Toluens 6,000 <1.5 <15 <1.5 <1.5 <75 1<75 <5.0 <30 <30 <30 <30 451<3.8 <7.5
Ethylbenzens 4,000 <1 <1 <1 <1 <50 <50 8.2|<20 <20 150 73 51 271<5
Vinyl chioride 2 <2 <2 <2 <2 <100 <100 97 7.1}<40 <40 <40 <20 17i<10
[Trichloroethene 300 1.2 2.4 3.8{<1 100 92 230 150 66]<20 33 15 66 30,

'm-Xylene 6,000 <1 <1 <1 <1 <50 <50 <5.0 <20 <20 160 86 58 24 10
lo-Xylene 6,000 <1 <1 <1 <1 <50 <50 <5.0 <20 <20 <20 <20 3.1 2.1]<S
Icds-1,2-Dlchloroethene 30,000 <1 <1 3.2]<1 74 110 410 310 £9 27 23 28, 97| 24
Isopropylbenzene No Standard §<§ <5 <5 <5 <250 <250 141<100 <100 100}<100 58 21<25

isopropyitoluens No Standard |<5 <5 <5 <5 <250 <250 18{<100 <100 <3100 <100 110 20|<25
W 6,000 <5 <5 <5 <5 <250 <250 14{<100 <100 120 140 150 57|<25
n-Propylbenzene No Standard |<5 <5 <S <5 <260 <250 211<100 <100 160§<100 77, 31}<25
1.3.5-Trimethvibenzens No Standard <5 <5 <5 <5 <250 <250 311100 <100 530 460 380! 48 R4
1.2,4-Trimethylbenzene No Standard |<5 <5 <5 <5 <250 <250 110}<100 <100 1900 1300 1200 310, 160
IExtractable Petroleum

rocarbons {ugh)
-C18 Aliphatics 1,000 <106 <104 1,740 3,790

19-C36 Aliphatics 20,000 <106 <104 <196 540;
IC11-C22 Aromatics 30,000 107| <104 436 797
Volatile Petroleum

{iHydrocarbons (vgf)

[C5-C8 Aliphatics 1,000 <20 571 1,070 350]
Cg-C12 Aliphatics 1,000 <20 <100 5,000 2,480
IC3-C10 Aromatics 4,000 <20 <100 3,100 1,460}

All results in micrograms per liter (ug/)

Bold numbers indicate exceedance of Cleanup Standards

20f5
Tabie 2 Pre-RAM GW, 8/28/2003
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TABLE 2
PRE-RAM CHEMICAL TEST RESULTS--GROUNDWATER SAMPLES

Area 4A
. EB-2 . E-45 {OW)
[Well 1D Method 1 E-27(0W) E-3s (OW) {Bedrock) Shallow Couplat
GW-2 or

Address GW-3 .
Sampling Date 06/01/00 § 06/22/00 | 0771200 T 11/17400 | 08/04/00 } 11417/00 § 08H5/00 | 08/25/00 | 11717/00 T 04/03/01 | o8/15/00 | o8/15/00 | 11/17/00
Detected Volatile Organic

ompounds m N / \ Re-analysis
ITelrachloroethene 3,000 <30 <20 350]|<20 71 49 2900[ / * 3700 . 3400} \’ 3500|/ 160{>200 210
1,1.2,2-Tetrachiorosthane 20 <20 <20 <250 <20 <1.0 <1 <25 <2 /<25 /<25, <2 <t <1
Benzene 2,000 <20 <20 <250 <20 <1.0 <1 <25 <2 <25 <25 <2 <1 <1
Toluene 6,000 <30 <30 <250 <30 <1.5 <1.5 <38 <2 <38 <38 <3 <1.5 <1.5
Ethylbenzene 4,000 55 34 570 92]<1.0 <1 <25 <2 <25 <25 <2 <1 <}
[Vinyi chloride 2 <40 <40 <500 <40 <2.0 <2 <50 2{<? <50 <4 <2 <2
[Trichloroethene 300 <20 <20 <250 <20 <1.0 <1 39 59 54 38 16| 21 144

'm-Xylens 6,000 270, 150 2500 460]<1.0 <1 <25 <2 <5 <25 <2 <1 <1
0-Xylens 6,000 23|<20 <250 501<1.0 <1 <25 <2 <25 <25 <2 <1 <1
icls-1,2-Dichloroethene 30,000 501 100 250 781<1.0 <1 <25 32 12}<25 14 14 10|
Iscpropylbenzens No Standard §<100 <100 1400}<100 <5.0 <5 <120 <2 <120 <120 . <10 <5 <5

{sopropyttoluene No Standard {<100 <300 2900§<100 <5.0 <5 <120 <2 <120 <120 <10 <5 <5
Naphthalene 6,000 310 320 11000 460}<5.0 <5 <120 <2 <120 <120 <10 <5 <5
in-Propylbenzene No Standard 160, 140 3200 1601<5.0 <5 <120 <2 <120 <120 <10Q <5 <5
1,3,8-Trimethyiheneens Nz Standord 820 AR 17000 TOONE 0 <5 <120 =2 <120 <120 <1g <E <€
1,2,4-Trimethylbenzens No Standard 2700 2600 43000 2300§<5.0 <5 <120 <2 <120 <120 <10 <5
Extractabie Petroleum

ydrocarbons {ug/l)
C3-C18 Aliphatics 1,000 1,370 <114 <108
C19-C36 Aliphatics 20,000 <121 ) <114 <103
C11-C22 Aromatics 30,000 608 115 - <109
'Volatile Petroleum
Hydrocarbons {(ug/l)
C5-C8B Aliphatics 1,000 <400
C9-C12 Aliphatics 1.000 12,800
C3-C10 Aromatics 4,000 8,100

All results in micrograms per liter {ug/) 30f5

Bold numbers indicate exceedance of Cleanup Standards Table 2 Pre-RAM GW, 8/28/2003
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TABLE 2
PRE-RAM CHEMICAL TEST RESULTS~GROUNDWATER SAMPLES

Area 4B
EB-1 E-47 (OW)
Well 1D Method 1 (Bedrock} Shallow Couplet EB-4
GW-2 or
dress GW-3
mpling Date 08/15/00 | 11717/00 | 04/01/01 | 081500 | 0871500 { 11/47/00 | 04/01/01 | 09/20/00 | 09/20/60 1 11/17/00
lgzmz:n\giawe Qrganic Re-analysis Re-analysis
[Tetrachloroethene 3,000 g0 110 170 450]>200 370 6.8 540]>200 730
1,1,2.2-Tetrachioroethane 20 <1 <1 <1 <5 <1 <5 <1 <5 <1 <5
Benzene 2,000 <1 <1 <1 <5 <1 <5 - <1 <5 <1 <5
[Toluene 6,000 {<1.5 <1.5 <1.5 <75 <1.5 <75 <1.5 <7.5 <1.5 <7.5
Ethylbenzene 4,000 <1 <1 <t <5 <1 <5 <1 <5 <1 <5
inyl chloride 2 <2 <2 <2 <10 <2 <2 <2 <10 <2 <2
({richlorcsthene 300 <1 <1 <1 5| 6.9 5.41<1 20 18 24
m-Xyleng ) 6,000 <1 <1 <1 <5 <1 <5 <1 <5 <1 <5
io-Xviene 6,000 <1 <1 <1 <5 <1 <5 <4 <5 <1 <5
lcis~1,2-Dichloroethene 30,000 <1 <1 <1 <5 <1 <5 <1 24 24 24
isopropylbenzene No Standard j<5 <5 <S <25 <5 <25 <5 <25 <5 <25
Isopropyttoluens No Standard J<5 <5 <5 <25 <5 <25 <5 <25 <5 <25
Naphthalene- . 6,000 <5 <5 <5 <25 <5 <25 <5 <25 <5 <25
n-Propylbenzena No Standard §<5 <b <5 <25 . <5 <25 <5 <25 <5 <25
1,5,5- T dimweii e arw o Standard j<& <5 <5 <25 <5 <25 <5 ~25 T <25
1,2,4-Trimethylbenzene No Standard |<5 <5 <5 <25 <5 <25 <5 <25 <5 <25
tractable Petroleum
Hydrocarbons {ug/l)
1C9-C18 Aliphatics 1,000
IC19-C36 Aliphatics 20,000
C11-C22 Aromatics 30,000
Volatile Petroleum
Hydrocarbons {ug/l}
[C5-C8 Aliphatics 1,000
Cg-C12 Aliphatics 1,000
C9-C10 Aromatics 4,000
All results in micrograms per liter (ugh) 40f5

Bold numbers indicate exceedance of Cleanup Standards Table 2 Pre-RAM GW, 8/28/2003
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TABLE2
PRE-RAM CHEMICAL TEST RESULTS—-GROUNDWATER SAMPLES

L‘leﬂ D E-34-0W EB-5 E-54 (OW} PSA-1 PSA-2 PSA-3 PSA-5 PSA-6 PSA-7
Method 1
GW-2 or
Address Gw3 Area 4B Area 4B Area 4B : Area 4A I
Sampling Date 08/04/00 | 09/20/00 | 11/17/00 {09/20/00 | 09/20/00 | 11717700 | 09/20/00 | 11A7/00 | 08/11/00 | 08711700 | 08/11/00 | 08724700 | 08724700 | 08724700
t))etected Volsatile Crganic
ompounds . 1\
Tetrachloroethene 3,000 130 120 210 340[>200 160 1700{ 7/ 3000f<i 7.31<? <1 6.2 3.7
1,1,2,2-Tetrachlorosthane 20 <1 <1 <1 <5 <1 <2 <20 <20 [ <1 < <1 j<1 <1
Benzene 2,000 <1 <1 <1 <5 <1 <2 <20 <20 <1 <1 <1 <1 <1 5.3
fToluens 8000 <15 <1.5 <1.5 <7.5 <1.5 <3 <30 <30 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5
Ethylbenzene 4,000 <1 <1 <1 <5 <1 _J<2 <20 <20 <1 <1 <1 <1 <1 <1
IVinyl chioride 2 <2 <2 <2 <30 <2 <2 <40 <2 6.2§<2 <2 <2 <2 <2
[Trichioroethene 300 18 27 2.2 2 20 12{<20 52}<1 <1 <1 <1 <1 1.5
m-Xylene 6,000 <1 <1 <1 <5 <1 <2 <20 <20 <1 <1 <1 <1 <1 <1
lo-Xylene 5,000 <1 <1 <1 <5 <t <2 <20 <20 <1 <1 <1 <1 <1 <1
cis-1,2-Dichioroethene 30,000 1.5 4.1 1.1 27 27 151<20 ' 28 38}<1 <1 2.8 24 1
sopropybenzene No Standard j<5 <5 <5 <25 <5 <10 <100 <100 <5 <5 <5 <5 <5 <5
Io-Isopropyitoluens No Standard }<5 <5 <5 <25 <5 <10 <100 <100 <5 <5 <5 <5 <5 <5
Naphthalene - 6,000 <5 <5 <5 <25 <5 <10 <100 <100 <5 <5 <5 <5 <5 <5
n-Propylbenzene No Standard §<5 <5 - <& <25 <5 <10 <100 <100 <5 <5 <5 <5 <5 <5
11,3.5- 7 rimei iyerizens WO Stanidaid g<5 <3 <5 <25 5 <30 <7G0 <300 <5 = <5 <5 <5 <5
1,2,4-Trimethylbenzane No Standard [<5 <5 <5 <25 <5 <10 <100 <100 <5 <5 f<5 <5 <5 <5
ctable Petroleum
ydrocarbons (ug/l}
(ICe-C18 Aliphatics 1,000 §<130
[lc18-C36 Aliphatics 20,000  J<130
C11-C22 Aromatics 30,000 }<130
ofatile Petroleum
Hydrocarbons (ug/l)
C5-CB Aliphatics 1,000
C9-C12 Aliphatics $,000
IC3-C10 Aromatics 4,000
All results in micrograms per liter {ug/} 50f5

Bold numbers indicate exceedance of Cleaqup Standards Table 2 Pre-RAM GW, 8/28/2003



TABLE 3

SOIL GAS RESULTS APRIL and JUNE 2000

Site RIIN#1

)

. m+p 4] cis 1,2- trana 1,2- Vinyl
Locaticon . Location Note Benzena | Toluene E-Benzene Xylenes Xylens DCE OCE TCA Chiorlds TCEI PCE
s ppbv ppbv ppbv ppbv ppbv ppbv ppbv ppbv ppbv PPV pRbv

SG1T Comer of Building at NO ND ND ND ND ND NO ND ND ND | 820
SG2 Side of Building ND ND ND ND ND ND ND ND ND ND 53
SG3 Side of Building ND ND ND ND ND ND ND ND NO ND 2,300
5G4 Side.of Building 34 ND ND ND ND ND ND ND ND 1,200 5,800.
SG5 Edge of 31=ic s at sidewalk ND ND ND ND ND ND ND ND ND 1,100 ,21,000
SG8 Edge of 31 sire s« at sidewalk ND ND ND ND ND ND ND ND ND 670} / 13,000
SG7 Edge of 31 site s at sidewalk NO ND ND ND ND 1,100 ND ND ND 7,600 | 36,000
S5GB Edge of 31 sitc s+ at sidawalk ND ND ND ND ND ND ND ND ND ND \ 8,800
5G9 Boundary between 31 sirc scand RR ND ND ND ND ND ND ND ND ND ND 140
SG10 Boundary batween 31 siwe scand BR ND ND ND ND ND ND ND ND ND ND 93
8G11 Boundary hetwaan 31 sice s and AR ND ND NO ND NE ND ND ND ND ND? 200
3G12 Eastemn comer of Building ND ND ND ND ND ND ND ND ND 1000 780
S5G13 48 Adjacent St. ND ND ND ND ND ND ND ND ND ND 3,600
SG14 48 Adjacent St. ND ND ND ND ND ND ND ND ND NO. 350
5G15 48 Adjacent St. ND ND ND ND ND ND ND ND ND NO, 1,000
3G16 48 adjacent St ND ND ND ND ND ND ND 310 ND ND” ND
SG17 48 Adjacent St. ND ND ND ND ND ND ND ND ND ND- 580
SG18 48 Adjacent St. ND ND ND ND ND ND ND 170 ND ND |~ 160~
SG19 Along sewer line on 31 ND ND ND ND ND ND ND ND ND 410° |l 32,000\
5G20 In front of Building ND ND ND ND ND ND ND 150 ND 2,300 | 39,000°
SG21 In front of small Building ND ND ND ND ND ND ND ND ND 36 N 1,300,
8G22 Boundary betwean 31 sitc sc.gnd AR ND ND ND ND ND ND ND N ND ND; 720
SGE23 South side of Building ND ND ND ND ND ND ND ND ND ND! 7,200
5G24 At north end of concrate pad ND ND ND ND ND ND ND ND ND 28 900
3626 48 Adjacent St ND ND ND NG ND ND ND ND ND ND, 420
85G27 In front of Buiiding ND ND ND ND ND ND ND ND ND A2; 4,000
8G-30 31 =ziic st Sidewalk ND ND ND ND NOD ND ND ND ND ND! 38
5G-31 In front of 14 site s ND ND ND NI ND ND ND ND ND ND, 23
5G-32 In front of 10 sic s:. ND ND ND ND ND ND ND ND ND ND ND
5G-33 In road between 10 & 14 ND ND ND ND ND ND ND ND ND N, 50
SG-34 In road In frant of 31 sidc s ND ND ND ND ND NO ND ND ND ND, 33,000°
SG-35 In road in front of 31 site st 9,600 ND ND ND ND ND ND ND ND ND, 340
I5G-36 In road in front of 31 site s ND ND WD ND ND ND ND ND ND 280 /6,600 1

G-37 31 sitc s Shiewalk ND NI ND ND ND ND ND ND ND 830 {21,000/
ISG-38 31 sire = Bidewalk ND ND ND ND ND 8,300 ND ND ND 2,200 3700
5G-39 In front of garage at 264 diacent St. ND ND ND ND ND ND ND ND ND ND. 510
SG-40 Al side of 26 Adjacent St. ND NO ND ND ND ND-— ND ND ND ND, 85
5G-41 In sidewalk in front of 31 siwc s gate N ND ND ND ND 12,000 ND ND ND 7,700 4,200
SG-42 E-W across sewer ND ND ND ND ND ~ND—" ND ND ND 1800 | 22,000
SG-43 E-W.across sewer ND ND ND ND ND ND ND ND ND 3,600 [{/40,000*
SG-44 E-W.&across sewer ND ND ND ND ND ND ND ND ND 349 | 39,000" /
5G-45 E-W.across sewer ND ND ND ND ND ND ND ND ND 580 \ 46,0004/
[Detection Limit 20 20 20 20 20 20 20 20 20 20, N2l

t
= Detector saturated Project No:

Table 8 Soit Gas Results 2000, 8/28/2003
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SUMMARY OF POST-RAM RISK AESULTS--SOIL SAMPLES

Site RTIN#1
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500,000 27 65 2,600 I 24 00 20 EH) 3.590 3,100 30 = St 220 o) 3z 380 I as 78,5 ]
500,000 7 65 350 B 7 = F R 3 1 30 % 3 36 30 ) 150 3% a8 235 265
20,600 370 8 250 280 2t 34 220 ) % q 50 F=] 120 300 130 () b 280 4,800 00 350
300 56 130 760 36 a8 ] ) 165 A6 o [ (e 6 7 50 T 85 260 65 70 55 50
25,000 F 3300 120 E fr] = = 3 1 30 ) El 700 2 D 130 2] %0 735 256
100,000 27 [3 350 18 24 [1] 20 £ 1,300 310 30 2 E3) 300 5B I 32 130 34 140 285 25.5
100,000
100 ] 8
3,000 . T 396
100 248 248
©
500
600
=00
500
100
i)
9.0 18 Afphafies. 1000 T T T T =3 H 245 1 e H =) 1 156 | 1 H 545 1 | Bod | =1 1 w Y I 144 | ¥ [ 3
[C13-Cae Alphaics 2500 | 1 347 | 278 | 32 [ 508 | 0.2 | 328 1~ | | 575 | | V8.6 | | 109 ] 384 1 100 | 14.7 | [
1G22 Aromnaiics 800 | | 264 | Z70 | sz [ sas | " ] ] | 1iE | N | 575 7. | i 4.5 1 HE 162 | [
PAM [ugfg)
j1-+athyinaphifratane WA
2-Chlomonaphthplung Hia
f2-Metnyfnaphihalsne 500,000
1000060
100,000
600,008 — 1
700 ]
700 T
700
£
1,050,000 F 1
s ull-Scale
166,000
7,000 -
i ~ (ILLARGE)version
1,000,000
1,000,000 - -
R 1s available J
i [
T to dovwnload
B
£ .
300 B 0078 W
30 FX | I I | I I }
1.060 1 | 1 1 i I _
2 013 | | { | { |
= Compounds rot Nstorfcaly obsenved Blank-—-not anglyzed 40f8
and wilh & low Irsquency of datection st Hail of detection limit used as valus Table 4 Post-RAM Risk R
- osults, 2/5/01
Yow conzantzalians pat shown of compounds reporad 63 not datecled
by the analytical laberatery




TABLE 4 !
SUMMARY OF POST-RAM RISK RESULTS-801 SAMPLES :

Site RITIN#1

- B - T L T . v ! B . . s N
REET ADDRESS N site | M Site | s1sie HSite N Kite 3 Site M Bite NnSite M site | 3 Site NSite |MMSite NBSite N Site IWSile Wsite | BSite | BSiw M Site 3 Site | PSite 3 Sits
ONSTAUCTION AREALOTATION Mathod 1 Anbb 4h Arca 34 Amn 44 Area LA Ares 4A Arsn 4A Area 44 Aren 4A Area 48 Arsa dA Area &8, Hon Ram Noan RAM HNon RAM Hon AAM Non Ra Non RAM Mon RAM Hon RaM Nan fAM Nan RAM Non RAM
S1/GW-2or 5- P-210 Eg E-11 E13 EI4 E?
[Samgle ID 1AW ARe5100 AA-3104 443201 522 AA-5-301 AA-5-401 44-5-501 4A-5-601 HA-S-E02 4A-£-402 AR50 DRAINAGE-A | DRAINAGE-B | DRAINAGE-C | DRAINAGE-D v 1 S P P 3 4 E-30054
l¢ Dopth ir 3 45 TE E 75 [ 4 4 [l [ 12 1z 1 1" [3 Lrg (2L 9-10.25 07 L3 'l
EATEML Rl Hatyral Nezrpl Natural Natural ‘Natural ] Fiir il Hatural Natore! Nahnol Natural Natural N Fit Natura) Nagural Mgtural Matural Waturel Mol
fvotatile Orgaric Compounds (ugky)™ |
[Banzena 40,000 77 ES 33 T 24 216
Tolusns 500,000 <1 475 65 [ % RE
Emvitenzons 00.000 27 32 43 ¢ 24 215
- Xylero 600,000 27 3 [ ] 24 21
fo-Xylene 500,600 o7 > = EX) .
Telrachicroethens 20000 27 2600 3200 t 32 S2.
iyl crilorida 300 55 55 85 48 3%
20000 27 170 43 * 24 (K]
100,000 21 &9 13 2 ns
100,000 !
100 219 1.34 L8O 7085 1. 3 E [] 1 147 1.4 171 ‘
ht 2.5 1.94 404 743 A 10.9 5.8 828 147 14 (KAl LY
100 X 1.84 180 [EF] 1, 304 23 105 147 [ 1.71 ]
20 .08 10 05 =) .07 0213 0052 !
500 0.06 [T 09 = 0.076 0.213 D.052 !
£ 0,08 010 05 056 0076 L] 0.052 [
500 008 .10 08 58 C.078. 1.05 0.052 !
o0 .05 XE] 09 G098 0075 0653 0.852 i
) o2 19 18 0192 (X3 0.425 0,104
100 0.8z .37 080 0.95 0.78 AT Q.62
o5 FEN T T T T ] T T T T HE R - S - S - R T o T &7 T 8s T sas T %5 71 5
2599 555 | | i | 556 1 | | | | | Y | 70, 322z | w4 3 [ 1 56 | 5.5 | [EEE| 55 | [
200 555 1 | | | w0 | | | | | ™ sen | es8 | 98 | &8 | | T | 55 | sas | | 5
[
WA T T T T — 1 T 125 i
A 3 t
500,000 125 ]
1,000,000 25 t
100,000 125 ]
3.DR.006 V28 R
o Full-Scale -
700 3680 ]
s | version m——
x (L. ARGE)versio »
1,000,000 2n ]
7.000 - - 1 b 1 Ero) 1
100,000 15 avalla < L
7,000 420
o d d e
1500,000 to ownloa 40
7,000,000 125 N -
o0 270
700,000 125
WA
300.000 326
700,004 ] T ] T I | ]
2 | | | ] ] 1
300 230
100 9105
D 35
1,006 W0
20 a.125
~ Compounds not histoncally otaenved Blank--rot analyzed .
and win a fow frequency ol detacdon at Half of detection Imit used a3 valug
KW CROCANIAONS not shown of compounds reported as not dstected Table 4 Posl-AAM Risk Results, 2/5/01
by the anaiytical laboratory




TABLE 4 °
SUMMARY OF POST-RAM RISK RESULTS-SOIL SAMPLES !

Site RTIN#1
HEET ADDRESS M site M site B Site n Site \Eite 1 Site M Site ® Bite a9 Site B Site 10 it ¥ Site 0 Cite e Site 39 Site B Sire H Site M Site 8 Sire I Sk M =jte M Site
ONSTAVCTION AREANLGCATION Method 1 Hon RANL Area 3 Area 1 Arcad Area3 Amsad Aren 3 Hon FLAM NOnAAM | MNonRAM | NonRAM | WonRAM | Hon RaMm Hon RAM Mon RAN Non RAM Non RAM [T Area? Aron 2 hrea 2 Aresz
S1/GW-20r 5 ] 4 3. E4 E-7B E58 E-55 Bs umit-1 Limit2 Umd Limh-4 Lhmins
HEW-3 a4 5 *$2 53 54 faad 58 TP::‘ ";32‘3 1-1;221 'I'l:ls Ts_'.;n 53 53 52 84 89 Arenz Areaz Areaz Amnz Aret 2
e 1w 1z E 12 [ i3 3 5 [ 10.5" 125 12 62 §7 7Y 1932 ] & T & L
Nayryl awrat Naural Rarural Watural Hamre] Nalyca! Nalinal Marural Naturm Satyral Nawral Halural atural Fin il Giodda Tl Fin A Ful Fis Pt
30.000 0445 % 245 Z55 746 265 37 235 246 26 ) 25 32 28 3
500,000 055 (5 a7 38 37 30 150 35 &7 wE % F 46 52 39
500,000 [XT3 2€ 245 255 345 [ 27 23, 241 26 4 25 a2 ] 28
Kang £00,000 0,446 % Y 255 245 260 150 P2 24 | E3 24 25 52 28 25
> Xyiorn 300,000 0455 2 248 255 24.5 6.5 72 2.5 I ) a 3 a2 28 %
[Fetrachiomathane 20,000 52 25 280 =3 265 o X 24 5 24 25 3 28 2
iyt ghioride 300 039 Eo) 50 a8 [3 55 (5] ] ) T 48 €0 35 ®
Trchiorcothens 20.000 [y 243 255 245 265 z7 735 245 " 2% . 25 E2) 28 %
c35+1,2-Dletroropthens 100,000 0.445 L 228 75,5 245 265 (13 X3 ok . 25 4 25 a2 28 28
\:Isul:)Pmkummdmamom 100,000 ]
CE-CB Alphatics 100 148 [N (AT
C12 Aliphatics 1,000 £00 2220 221
C10 Aromatica 100 1.08 £.01 13.1
Benzane )
[Tohers 50
IE enzand 500
-2 e 500
lo-Xylane 500
2N Dt ether 190
00
Extracisbla Patrobsum Hydrocarions.
ghg .
-C18 Alghotles 15 | = 225 P - - o | oz 1 =it ) T 1 sge T T ! ' 55 | N w7 1 52 T £
2.500 | e | Z7.3 | T} | 955 | 975 | 26.8 .7 | 121 ] 60.9 5.9 | 59 | 5,55 | | ] | 55 [ 127 | 745 ] 53 ] 53
&0 [ 68 T 54 1 ®8 | Boa | & | 187 Wy | we ] vee 9 e | &8 | 1 T [ 5s 1 e | sx T s8 T " s3
WA n 28 | T I I |
A 1] 2.5 3 | | | |
50000 || 735 ] | | | |
1,060,000 1 75
100,000 i 50
1.000.000 [ 140
] 2 = Full-Scale
m # 340 (LARGE)version
1900.660 1 i) is available
7,000 2% 730
100,008
i - = to dowvwnload
Dibenzo (4.0} anthracens 700 il 78
1,000,000 @ T
1,000,000 1 a0 L -
naano (1,2, 3-0d) Pyrane 700 il 219
150,000 it 285
WA
100.000 ) 370
) 700,000 [ 1000
FCDs 2 011 0% 041 T [XE]
atal Matals {m
300, 73 72
aride 100 0.19 0.1 0125 6.05
enic 0 25 45 34 10
hromium 1,000 10 1 12 7.7
e 20 077 6335, 033 0.125
™ Compounds not historically obsesved Blank-not analyzed G_-of .
#nd with & fow frequency of detaction et Half of datection limlt used as vaius Tabla 4 Posl-RAM RIsk Aesults, Z/6/01
low concantrations not ahewm of compounds reparted 25 not detected
by the anaiytical iaboratory




TABLE 4
SUMMARY GF POST-RAM RISK RESULTS~S0OK. SAMPLES

Site RTITTIN #1

Yo - - -
rs'marr.mnﬂms ¥ Site 38 Site % Site ¥ Site 35 Site 2% Sire 39 Site 39 Site 29 Sice % Site WSite 38 Site N Site P Site N Site W Site W Site *® Site 85 Site 5 Site 68 St 55 Sate
CONSTRUCTION AREAMLOCATION Mativod 1 A2 Aren2 Ane? Aros 7 Aren 2 Arsaz Arop 2 Area hrea 2 Ares T Area 2 ren 2 e 2 Non RAN Hon RAK Non RAM Hpn RAM Non M Nop RAM Non RAM Non RAM Hon RAMW
Area Goncrete Flled| Concrals Fiiled|Gontrela Filled| Conorute Filled| Concrate Flkied ACP | p.225 TPams TPa3s
s | Y by | Ampank | Az tank |Concrats Voul Soncrate Vault| Cancrate Veull| Concrea Voult) gy Tork Tark Tank Taok Excavalion | UTLTY.1 | UTwTy.z | UTWTY-a | umTY-s A ot o TPassces
hihd et toz 59 5 ss 55 57 31 !
[N W0 ] [ & 7 45 5 ® i3 5E 75 (3 I W& 0 s [ —£9s 135 2 58
Natural Naturgl Fill [ Fin i) Fil Fi# Katral Natyral Nalural Natura) Malucnl Nawial Naliral HNalturdl t AR ittt Fil Glacal Tl Fil Gladal TR
40,000 25 455 a7 265 05 1450 | | | |
500,000 37 70 55 7.5 3 22 | | i !
500,000 25 355 37 26 ) 535 L T L
500,000 5 280 37 28. 305 £200
S00.000 25 110 87 F 0.5 1450
20800 25 55 Ed 26 0.5 1250
3% I 0 75 T = Tosd Full-Scale
20,600 3 [ 37 %5 ] 1450 1
Vo000 7 55 = o ot ey (LARGE)version
100,000 is available
[T 12 174 139
1608 138 i L3 to download
00 pEL] 1.74 841
40
500
500
500
500
100
106
tabla Patroleumn Hydrosarbons
! E:é:)
CO-C13 Atfphatics 3,000 144 | | ) ] [_eea 1 e £y | 8900 | 1 e ey | 545 A = = T I 1
Hies 2,600 317 | I | | B3t 1120 | 104 | 258 535 I e | | W | 2940 | ny | 6.t | €55 | 17 1 | |
800 EIEN | | | | nr | [ I 587 7 | 2ar0 ) | 1380 | eez 85 (=" | | |
1
A 3 { 180 [ 50 7
Nia 1 160 i 236 12
500,000 11 275 284 281 2745 ;z ‘gg 17:; ::
1,000,060 48 2716 Z94 281 TAE 1
100,000 %% 2% 204 261 2745 166 100 236 5
1.009.000 ] 2718 294 281 745 1200 180 4900 1
700 3= =5 = 281 X 4100 100 560 1
E] 11 276 294 i 23 .68 3800 00 12000 1
700 1 218 ) I _z81 153 3000 300 5760 1
NiA i1
1.000.000 1 By bl 281 0638 00 k1 7308 12
7.000 1 2N.6 1 281 1.0t 200 100 F200 12
100,000 1
7.600 57 2715 24 281 Q859 4300 100 13900 1
70D 1 275 794 281 2745 850 100 90 1
1,000,000 & 2718 =4 281 23 FI00 100 28000 1
1,006,660 82 2716 204 281 Y AT 100 2600 Y
700 41 2115 24 1 0.782 200 100 A300 ¥
00,000 T s EX EX 2745 150 100 1560 12
WA o)
10¢,000 00 2H.5 274 281 1.78 [ 0 19000 12
700, 120 215 B 263 200 5100 =) 74000 18
2 aip
300 52 4398 = &
100
)
1,000
= |
Jank~not analyzed
e aton n 3 o of dO: " uo:zltmh used as value 7ol &
and wiin ¢ low Hrequancy ol detacson ot HBE O clate Table 4 Post-RAM Fisi Resulls, 2/5/01
104 CONCRNINTONS NOL ENOWT of compounds reported as not detectad
by the analytical laboratory




TABLE 4
SUMMARY OF POST-RAM RISK RESULTS-SOIL SAMPLES

Site RTIN#1
N T T T T T T T a T T T T N T N T
[STREET ADDRESS 58 Site 35 Site B Site | S5Site | BSite | BSite BSite 6 Site  55Site 5 Site 55 Site 55 Site §5 Site B Site 55 Site 85 Site 5 Site sssni 55 Site
CONSTRUCTION AREALOCATION Methoo 1 Hoo RAM Non RAM Hon RAM Amai Arez1 Aroa 1 Araa 1 Aran 1 xn: Area 1 Tank 1 Tank 1 Tank 1 Tank 1 Tark 1 aon HAM | pon RAM | non RAI ngn RAM No.of Averags [T Ho- of >
ry . Samphia
Sample 10 SuGwLors: TR = TE ey eat | el | Aeai | hen Sockpies | Amat | TkiA | TaniB | Tenkic | Tanks | Tenki€ | Tenkza | Tancas | Teck | Tekap | Sampies | Sono | Corsw | Meed)
|—%In Depth i 1012 BT g 2.5 [ 7.5 1.5 0 F) 8.5 E] &5 [] 7 7 7 Srandards
MATERIAL Natwral Nalprad Natyry Natural Fil Natural Matural Rahrat Maturgl | Natwal Natural Watural Maiural Natural Naiural Netra] Hatura)
Voistila Organke Compaunds (ug/kg)™
[3erzene 20,000 70 30 30 265 18 355 50 [3 435 80 B3 28 30 315 23 124 a8 1,450 9
oluene 500000 105 as 45 45 28 6 75 00 75 16 125 42 45 425 315 134 74 2.200 [
500,000 70 ) () 26.5 13 5% 50 [H 495 ) 65 20 30 315 21 124 B85 2,000 0
. 500,000 ) 30 30 285 18 355 =0 85 495 [5) 65 = Eq 318 2 124 2] 8,300 [
jo-Xylene 500,000 70 30 0 266 ] 355 50 [ 495 80 85 £ 3 315 21 124 58 1450 [
strachioroethers 20.000 105 30 30 265 13 355 50 85 435 [ 380 £ ) 315 21 124 701 15,000 [
E@ chieride 500 140 60 50 55 £ 70 100 130 100 185 370 55 & €5 42 124 57 2,960 3
jTrichioraathens 20,000 70 30 30 26.5 19 A5 50 [13 9.5 BO as 28 30 FIE] 21 124 a2 3,400 [
zis.1,2-DAchio rpathane 100,000 7O 2 20 26.5 19 355 50 85 49.5 40 85 2B 30 315 21 124 ril 1,450 3
ohntile Patrole =
ole em Rydrocarbong 100,000
IG5-C8 ARphatics 100 i 18 ) 79 [
lég-cwmiphn‘m 1,000 I 18 3 743 [
[IE9-C10 Aromratica 100 [ 19 8 312 4
Senzens a0 7 .10 021 o
olusne 500 7 .10 Q.21 o
Denzeng 500 7 .28 1.5 1]
mXyene 500 7 2 1.95 o
E}mm 500 7 0417 085 o
obyl 167 butyi elher 100 H 0.20 0.43 0
I3y al¢no 190 7 1.59 7.4 Q
|
1,699 55 155 5.5 33 53 £% [ £ 57 5.5 [ 535 B2 53 555 rd =3 3,158 5
2,500 435 178 5.5 12.7 35 193 1,100 2,140 57 3 54 535 389 57.3 5251 77 B 2,640 i
800 102 129 20.8 sS4 8.8 58 240 527 57 3 5.9 5.95 231 60.2 208 T 187 2870 3
i
NA 11 i 2 VT 520 A
WA 0 H ] 76 235 NIA
500,000 11 1 [E] 180 e
1.000.008 n - == T i3 285 1,700
00,000 [H] 13 132 254
1,000,000 &5 13 535 4,900 []
700 160 13 460 12.000 2
o0 10 Full-Scale 3 3 a5 12,000 2
o +—= (LARGE)version s A —
1,000,000 52 5 3 13 883 7300 [
me = is available 2 s e :
700,000 1 to download 2 ] 3 ]
7,000 30 13 1.4b8 10,000 2
700 i1 13 306 1,600 1
1.000.000 340 13 3,019 28,000 2
1,000,000 510 1 1 ) 2,000 9
706 50 ] 1 50 [T 2
106,000 1 ' A 238 3.560 [
NA 43 1 2 41 49 NA
100,000 146 L 13 2980 19.900 [
T00.000 . EI) t 13 2,749 24,000 [l
2 [ 8 0.1 [XT] [
300 , | £ 62 230 c
100 .09 0.07 1 & 010 0.19 [
a0 3.0 23 i B 4 10 ]
1,600 7.0 8.1 ] [ I [ o
20 .13 0.3 [ 073 ary o
» Comp e1 historicaly Blank--not anatyzed
and sith & low Requeney of detection a1 Half of detection imit used as value sof 8
kv oarcantatons ot shown of compounds reported as not dstactsd Tabla 4 Pos-RAM Risk Results, 2/5/01
by the analytical laboratary !




TABLE 5
SUMMARY OF PCB RESULTS

Site RTIN#1

. 39-43 3943 $9-43 39-43 3943 2943 3943 3943 3943 39-43 3943 3943 8943
[LOCATION Site Site Site Site Site Site Site Site Site Sne Site Site Site
Arca 2 Areo 2 Ares 2 Arga 2 Area 2
-1 SP-1 P-1 SP-1 o 1 P-2-202 SP-2- -
mple 1D Method 1 SP-1 Spz Sp-3 P4 Sp.S SsP-10t 02 SP-103 04 | sp2:201 | S 203 | SP-2-204
8-1/GW-2 or
Lacation SUGWS3 | o xpite— | Stockpite— | Stockplle~ | Stockplie— | Stockplle~ | Stockplle~ | Stockplle— | Stockpite— | Stockplle— | Stockpile— | Stockplle~ | Stockpite— | Stockplle--
removed removed removad ramoved ramoved removed ramoved removed removed removed removed removed removed
‘Sampla Dopth (1) from site from site from site from gite from sile from slte from site {from ghte froma site from sile from site from site from gite
PCBs (ug/kg)
rector 1221 2 0.11 0.11 0.11 0.11t [«NA 0.14 0.14 0.13 0.13 0.14 0.14 0.14 0.14
Aroclor 1232 2 0.1% 0.11 BIN 0.11 0.11 0.14 0.14 0.13 0.13 0.14 0.14 0.34 0.14
r 1242/1016 2 0.11 0.11 \231 ) 0.11 1.01 0.14 0.14 0.13 0.13 0.14 0.14 0.14 0.14
[Asocior 1248 3 0.11 0.1 et 0.11 0.11 0.14 0.14 0.13 0.13 0.74 0.14 0.14 0.14
IAroclor 1254 2 0.1 0.1 0.11 0.11 0.11 0.14 0.14 0.13 0.13 0.14 0.14 0.14 0.14
roclor 2 0.11 0.11 0.11 0.11 0.11 0.14 0.14 0.13 0.13 0.14 0.14 0.14 014
LOCA 38-43 a9-43 39-43 3943 2942 3943
TION Site Sitc Site Site Sitc Site
cimit-1 Limit-2 Limit-3 Limit4 Limit-8 Limit -6
fSample 10 Methad 1 Aree 2 Ares 2 Area 2 Area 2 Area 2 Area 2 No of Average | Maximum
S-1/GW-2 or - - Samol Concen- | Concen-
Locats S1/GW-3 | Limitof umi of Limiit of Limil of Limit of Limit of AMPIeS 1 yration tration
ocation Excavation | Excavation | Excavation | Excavation | Excavation | Excavation
fSample Depth (it) 10 8 7 g 7 10
PCBs (ug/kg)
lAroclor 1221 2 0.11 a.11 0.1t a1 0.13% 0.10 6 Q.11 0.1
JArocior 1232 2 0.11 0.1t 0.11 0.11 0.1 0.10 [ Q.11 0.31
Aroctor 1242/1016 2 0.11 0.1 0.11 0.11 0.11 0.10 5] 0.1¢ Q.11
IAracior 1248 2 o011 0.11 0.11 0.1 0.1t 0.10 6 D.11 0.11
Aroclor 1254 2 0.11 0,11 0.11 0.11 0.11 0.10 6 0.1 o1
IAroclor 1260 2 0.11 0.11 0.11 on 0.11 0.10 6 0. 11 0.1
page 1 of 1

Had of labaratory etection limit used as value of compaunds reportad ag NO

Yable 5§ Area 2 PCB ResuRts, 8/268/2003




TABLES®

POST RAM CHEMICAL TEST RESULTS—-GROUNDWATER SAMPLES

Cleanup Standards

'Well ID GW-1 GW-3/GW-3 Rpl GW-a GW-5
: Method 1
Address GW-2or Area 4A Area 4A Area 4A Area 2
GW-3 .
|Sampling Date 04/19/02] 11711/02] 11727/02] 02/20/03] 04/19/02] 05/24/02] 11/27/02] 02/20/03 ] 04/19/02] 05/24/02] 11727/02] 02/20/03 | 04/19/02 | 05/24/02 | 11/27/02 ] 02/20/03
{ ic Com nd: - E
E,‘;'ﬂa;f Organic Compounds ewa ewy G GRS oy oy oy oy | oy by Dry
enzene 2,000 1{<5 1.5{<0.5 <25 <2 <1.2 <0.5 <0.5
[Ethylbenzene 4,000 |<5 <5 1.2]<0.5 <25 <2 <1.2 <0.5 <0.5
iToluene 6,000 0.93|<75 1.6|<0.75 <38 <3 <1.7 2.0 <0.75
-Xylene 6,000 1§<5 1.2 1.2§<25 <2 2.1{<0.5 <0.5
m-Xylene 6,000 1.2|<5 1.6 1.4]<25 <2 <1.2 <0.5 <0.5
Naphthalene 6,000 20{<2§ 21 5.6}<120 14]<6.2 <25 25
cis-1,2-Dichlorosthene 30,000 5.8 7.5 8.4 1.4 130 61 27 16 0.82
[Tetrachlorosthene 3,000 43 54 &9 22§<25 34 54 69 1.6
1,1,2,2-Tetrachloroethene 20 = <& 0.5 <8 28 <2 <12 <05 0.
Trichlorosthene 30 4.6{<5 5} . 1.3}<25 4.9 5.5 4.7 <0.5
Vinyl chloride 2 <10 <10 <1 <1 <50 19 8.4 5.0 <1
Fnractable Petroleum
Hydrocarbons (ug/l) /—\ I
llce-C18 Aliphatics 1,000 [<100 <102 <100 1,040{ / <100 ([ “~1.240f /
I[C19-C36 Aliphatics 20,000 2841<102 505}<100 <100 =400—"1
tm 1-C22 Aromatics 30,000 148} <102 532 255 <100 <100
Volatile Petroleum :
Hydrocarbons (ug/l}
{IC5-C8 Aliphatics 1,000 1200 <800\ /51.2[<100” K _-162]~
[ICe-C12 Aliphatics 1,000 <200 \7,030 i1,630]/ /2260 '3;350}
11C9-C10 Aromatics 4,000 }<200 {4780 1740 1400 4110
e
S
\C)
All results in micrograms per iiter {ug/l)
Bold numbpers indicate exceedance of 10f2

Table 6 Post-RAM Groundwater, 8/28/2003




TABLE 6
POST RAM CHEMICAL TEST RESULTS—GROUNDWATER SAMPLES

Well 1D GW-6/GW-6 Rpl | GW-7 GW-2 | GW-eB
Method 1 -
IAddress Gw-2or} Area 2 PCB area Area 4B
-3
[Sampling Date aw 04/19/02 | 02/20/03 | 04716/C2 | 11/11/02 | 02/20/03 | 04719702 | 11/11/02] 02/20/03 | 04/19/02 | 05/24702 | 11/11/02 ] 02/20/03
Volatile Organic Compounds GW-8
j&ugn)" BWE

Benzens 2,000 [<0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <0.5 <5 <2.5 <2 <0.5
Ethyibenzense 4,000 |<05 <0.5 <0.5 <05 <0.5 <1 <1 <0.5 <5 <2.5 <2 <0.5
[Toluena 6,000 |<0.75 <0.75 <0.75 <0.5 <0.75 <1.5 <1.5 2}<7.5 <3.8 <3 <0.75
0-Xylene 6,000 j<0.5 <0.5 <05 <0.5 <0.5 < <1 <0.5 <5 <25 <2 <0.5

'm-Xylene 6,000 [<0.5 <0.5 <0.5 <0.5 <0.5 <1 <f <0.5 <5 <2.5 <2 <0.5
Naphthalene 5,000 |<25 <2.5 <2.5 <2.5 <2.5 <5 <5 <2.5 <25 <12 <10 <2.5
cis-1,2-Dichloroethene 30,000 0.75 37]<0.5 <(.5 <0.5 <1 <1 (.64 3.71<2 8.1
Tatrachlorosthene 3,000 3.9 17§<0.5 <0.5 0.62 a6 95 54 410 380 140, 160
1, 1,2,2-Tetrachioroeihens 20 <0.5 <0.5 <0.5 <U.5 <0.5 <i <i <0.5 <5 <Z <Z <0.5
[Trichlorosthene 30 3.8 12}<0.5 <0.5 <0.5 1.7 2 0.68 8.1 8.4 25 7
Vinyl chloride 2 <1 3.4]<1 < <1 <2 <2 <1 <10 <5 <2 <1
[Extractable Petroleum
Hydrocarbons (ug/) .
(C3-C18 Aliphatics 1,000 <40 <40 - <110 145 <101
C19-C36 Aliphatics 20,000 <40 <40 <110 <40 172
C11-C22 Aromatics 30,000 <40 <40 <110 <40 208

|[Volatile Petroleum

Hydrocarbons (ugf)
C5-CB Aliphatics 1,000 <102 <102 <40 <40 <40 <102 62.5
C9-C12 Aliphatics 1,000 <102 <102 <40 <40 . <40 <102 <40
1C9-C10 Aromatics 4 000 <102 <102 <40 <40 <40 <102 <40

All results in micrograms per liter (ug/l)
Bold numbers indicate exceedance of 20f2
Cleanup Standards Table 6 Post-RAM Groundwater, 8/28/2003



TABLE 7A
SOIL GAS RESULTS JANUARY 2003

BDL--Below Detection Limit
TR--Trace below detection limit
NA--No soil gas obtained

i trans 1,24 i -
Location Location Note Cl:lllt?r)i,:ie 1,1-DCE DCE * 1,1-DCA cﬁé: 1,1,1-TCA} 1,2-DCA TCE PCE
ppbv ppbv ppbv ppbv ppbv ppbv ppbv ppbv ppbv
SG101 N side of vacant lot ~ BDL BDL BDL BOL BDL BOL BDL BDL BDL
ISG101 Dup  |N side of vacant lot BDL BDL BDL BDL BDL BDL BDL BDL BDL
SG102 N side of #14 Site  Avenue BDL BDL BDL BDL BDL BDL BDL BDL BDL
SG103 S side of #14 Site  Avenue BDL BDL BDL BDL BDL BDL BDL BDL BOL
SG104 N side of #10 Site Avenue BDL BOL BDL BDL BDL BOL BDL BDL BDL
SG105 Sside of #14 Site Avenue BDL BDL 80 BDL BDL BDL BDL BDL TR
5Gi08 iin front of 20 Adjacen Stieet garage BOL BDL R 50L iR SDOL BOL BDL 50
SG107 S side of 26 Adjacent Street garage BDL BDL TR BDL TR BDL BDL BDL 33
SG107 Dup  |S side of 26 Adjacen Street garage BDL BDL TR BDL TR BDL BDL BDL 20 (est)
SG108 N side of 26 Adjacent Street BDL BDL TR 8DL TR BOL BDL BDL TR
SG109 Center of 26 Adjacent Street BDL BDL BbL BDL BDL BDL BOL BDL TR
SG110 South side of 26 Adjacent Street NA NA NA NA NA NA NA NA NA
Detection Limit 2 10 10 10 10 5 20 5 5
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TABLE 7B
PREDICTED INDOOR AIR CONCENTRATIONS OF VINYL CHLORIDE

~ indoor Air Indoor Air
Vinyl Estimate Estimate MCP Risk Based
Chloride | (Proposed GW-2 | (Current MADEP Target
Location Location Note in Soil Attenuation GW-2 Attenuation Bli‘::;f::{:d Indoor Air AAL TEL
Gas* Coefficient of Coefficient of Al Level
8.27E-4) 5.0E-4)
ppbv ppbv ppbv ppbv ppbv ppbv ppbv
SG101 N side of vacant lot 1 0.0008 0.0005 NL 0.10 0.15 1.36
SG101 Dup  |N side of vacant lot 1 0.0008 0.0005 NL 0.10 0.15 1.36
SG102 N side of #14 Site  Avenue 1 0.0008 0.0005 , NL 0.10 0.15 1.36
SG103 S side of #14 Site  Avenue 1 0.0008 0.0005 NL 0.10 0.15 1.36
SG104 N side of #10 Site  Avenue 1 0.0008 0.0005 NL 0.10 015 1.36
SG105 S side of #14 Site  Avenue 1 0.0008 0.0005 NL 0.10 0.15 1.36
SG106 In front of 26 Adjacent Street garage 1 0.0008 0.0005 NL 0.10 0.15 1.36
5Gi67 S side of 26Adjacent_Sireet garage i 0.G6608 3.0005 NL 0.i0 0.i5 1.36
SG107 Dup [S side of 26 Adjacent Street garage 1 0.0008 0.0005 NL 0.10 - 0.5 1.36
SG108 N side of 26 Adjacent Street 1 0.0008 0.0005 NL .10 0.15 1.36
SG109 Center of 26 Adjacent Street 1 0.0008 0.0005 NL 0.10 0.15 1.36
SG110 South side of 26Adiacent Street NA NA NA NL 0.10 0.15 1.36
Notes: * Half of detection limit used for locations reported as ND and detection limit used for locations reported as TR
MCP Backaround Indoor Air Concentrations from DEP; Indoor Air Contaminants Comparison Table, September 1998,
MCP Target Indoor Air Concentration and Proposed Attenuation Coefficient from Background Documentation for the Pronased Changes to the
GW-2 Groundwater Standards, Presented to the Waste Site Cleanup Advisory Committee April 24, 2002
AALs and TELs from DEP's Revised Air Guidelines Memorandum, December 6, 1995.
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TABLE 7C

PREDICTED {INDOOR AIR CONCENTRATIONS of TETRACHLOROETHENE

Indoor Air Indoor Air
Estimate Estimate
PCE Soil | (Proposed GW-2 | (CumrentMADEP | HICF | T&rest | EL
Location Location Note Gas* Attenuation GW-2 Attenuation In dogor Air Level
Coefficient of Coefficient of
7.28E-4) 5.0E-4)
ppbv ppbv ppbv ppbv ppbv ppbv ppbv

SG101 N side of vacant lot 2.5 0.002 0.001 1.60 1.60 0.003 136.05
SG101Dup |N side of vacant lot 2.5 0.002 0.001 1.60 1.60 0.003 136.05
SG102 N side of #14 site  Avenue 2.5 0.002 0.001 1.60 1.60 0.003 136.05
SG103 S side of #14 sSite  Avenue 2.5 0.002 0.001 1.60 1.60 0.003 136.05
SG104 N side of #10  site Avenue 2.5 0.002 0.001 1.60 1.60 © 0.003 136.05
SG105 S side of #14 site  Avenue 5 0.004 0.003 1.60 1.60 0.003 136.05
SG106 In front of 28 Adjacent Street garage 60 0.044 0.030 1.60 1.60 0.003 138.05
SG107 S side of 26 Adjacent_Street garage 33 0.024 0.017 1.60 i.60 0.003 136.05
SG107Dup |S side of 26 Adjacent Street garage 20 {est) 0.015 0.010 1.60 1.60 0.003 136.05
SG108 N side of 26 Adjacent Street 5 0.004 0.003 1.60 1.60 0.003 136.05
SG108 Center of 26 Adjacent Street 5 0.004 . 0.003 1.60 1.60 0.003 136.05
SG110 South side of 26 Adjacent Street NA NA NA 1.60 1.60 0.003 136.05
Notes: * Half of detection limit used for locations reported as ND and detection fimit used for locations reported as TR

MCP Background Indoor Air Concentrations from DEP;

Indoor Air Contaminants Compariscn Table, September 1998,

MCP Target indoor Air Concentration and Proposed Attenuation Coefficient from Background Documentation for the Proposed Changes to the
GW-2 Groundwater Standards, Presented to the Waste Site Cleanup Advisory Committee April 24, 2002,

AALs and TELs from DEP's Revised Air Guidelines Memorandum, December 8, 1895.

NA: Not Available or Not Applicable
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TABLE 7D
PREDICTED INDOOR AIR CONCENTRATIONS OF trans 1,2-DICHLOROETHENE

Indoor Air Indoor Air
Estimate Estimate
1,2-DCE | (Proposed GW-2 {(MADEP GW-2 | MCP Background | Target indoor AAL TEL
L ocation Location Note Soil Gas* Attenuation Attenuation Indoor Air Air Level
Coefficient of Coefficient of
7.23E-4) 5.0E-4)
ppbv ppbv ppbv ppbv ppbv ppbv ppbv
SG101 N side of vacant lot 5 0.004 0.003 NL 3.51 27.2 54.4
SG101 Dup |N side of vacant iot 5 - 0.004 0.003 NL 3.51 27.2 54.4
SG102 N side of #14 Site  Avenue 5 0.004 0.003 NL 3.51 27.2 544
SG103 S side of #14 site  Avenue 5 0.004 0.003 NL 3.51 27.2 54.4
SG104 N side of #10 site  Avenue 5 0.004 0.003 NL 3.51 27.2 54.4
SG105 Sside of #14 Site Avenue 80 0.058 0.040 NL 3.51 27.2 54.4
SG106 _|in front of 26Adiacent_Street garage 10 0.007 0.005 NL 3.51 27.2 544
SG107 S side of 26Adjacent Street garage 10 0.007 0.005 NL 3.51 27.2 54.4
SG107 Dup |S side of 26Adiacent Street garage 10 0.007 0.005 NL 3.51 27.2 54.4
SG108 N side of 26 Adiacent Street 10 0.007 0.005 NL 3.51 27.2 54.4
SG109 Center of 26 Adjacent Street 5 0.004 0.003 NE 3.51 27.2 54.4
ISG110 South side of 26Adjacent Street NA NA NA NL 3.51 27.2 54 .4
Notes:

* Half of detection limit used for locations reported as ND and detection limit used for locations reported as TR

MCP Background Indoor Air Concentrations from DEP;

indoor Air Contaminants Comparison Table, September 1998,

MCP Target indoor Air Concentration and Proposed Attenuation Coefficient from Background Documentation for the Proposed Changes to the GW-2
Groundwater Standards, Presented to the Waste Site Cleanup Advisory Committee April 24, 2002,

AALs and TELs from DEP's Revised Air Guidelines Memorandum, December 6, 1995.

NA: not available or not applicable
- NL: not listed
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TABLE 8
SUMMARY OF SOIL ASBESTOS TESTING RESULTS

Sample % Asbestos Non Asbastas Percentage
Sample ”“'[:’e'st:‘* P?::c%t;?‘s- i ) SAMPLE LOCATION & ACYIONS FOR ASBESTOS
D cons- Elovation | Chrysotiie | Amosite civen | Moat' | catiutoso | other | Non
ruction
surface
Row 1
3 0-6" ND ND 2 98 Below wood stockpile
A1 §-101 0-3" ND ND 3 97 Below ACM and associated solf
81 0-6" ND ND 2 98
B18-101 0-3" ND ND 8 95 Below ACM and associated soll'
C1 0-6” ND ND 2 98
C1'8-2 0-8° ND ND [ 95 Below stockplle SP-10
D1 0-8" ND ND 2 98
"51 0-6 ND ND 2 98
lig1 5-101 0-3* ND ND 5 95 IBalow ACM and assoclated soli
lg1 52 0-6" ND ND [: 95 [Below stockpile SP-1
1E1 06" ND ND 2 98
F1s-2 0-6" ND ND 3 97 |Below stockpile SP-1
llRow 2
0-6" ND NO TFAGE 100
lla2 0-6" ND ND 2 98
llB28-10% 0-3" ND ND 2 98 ' [Below ACM and associated soif
iz 0-6" ND ND THACE 100
lc2’s-14 0-3" ND ND 2 TRACE 98 |Below ACM and assoclated soil
lloz2 0-6* ND TRACE 2 98 |Soll removed
o2 612" ND ND THACE 100
Jipz 8-1A 0-3" ND ND 2 TRACE 98 IBslow ACM and assoclated soll
lE25-2 0-8" ND ND 3 97 |Below stockpile SP-2
lIF2 8-2 0-8" ND ND 6 95 |Below stockpile SP-1
||Flow 3 :
[lr3 0-6" ND ND 2 98
le3 0-6" ND ND TFHACE 100
{83 s-101 0-9" ND ND 5 95 Below ACM and associated soll
c3 0-6° TRACE ND TRACE 100 [Soil removed
c3 B-12° TRACE ND TRHACE 100 |Soli removed
c3 12-18* 2 ND TRACE 10 3 83 |soll removed
(oK) 18-24" TRACE TRACE 2 98 Soil removed
3 24-30" TRACE ND THACE 100 |soll removed
1ca 36-42° TRACE ND TRACE 100 [Soit removed
l[c3a 4 +840' | TRACE ND 2 98 JLeftinplace
licas 5 +63,0' TRACE ND 2 88 lLeftin place
flos 0-6* ND ND 2 98 ]Swimming Pool Area
lipa {10/12) 0-6" ND ND 2 88 |Swimming Pool Area
liea 0-6 ND NO THACE 100 Iswimming Pool Area
3 (10/15) 0-6° ND ND THACE 100 Swimming Pool Area
Fa 0-6" ND TRACE 2 98 Isoll removed
F3 8-101 03" ND ND TFIACE 100 IBelow ACM and assoglaled soll
IF3 6-12° TRACE ND THACE 100 [Soll removed
113 12-18* ND ND TRAGE 5 95 __|Partol cell without a basement
lIFa.5 36-42" ND ND 2 98 _ |Par of call with a basement
Row 4
A4 0-6' ND ND TRACE 100
B4 0-* ND ND 2 98
B4 S-101 0-3 ND ND 3 97 Below ACM and assoclated soil
B4 5-102 0-3" ND ND 5 95 Below ACM and assoclated soil
jlca 0e ND ND THACE 100
{lc4 (10/12) 0-6" ND ND 2 98
lfo4 0-6* TRACE ND TRACE 100 [Swimming Pool Area: soil removed for asbastos
iDa 692" TRACE ND THACE 100 __|Swimming Pool Area: soll removed for asbastos
loa 12-18° TRACE ND 2 5 3 80 ___|Swimming Poal Area;: soli removad for asbestos
lips 18-24° ND ND 2 98 [Swimming Pool Area

ND--nons detected
Boided numbers indicate
ACM impacted soil left in place

Page 1 of 3, Table 8 Asbestos, 8/28/2003
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TABLE &
SUMMARY OF SOIL ASBESTOS TESTING RESULTS

Sample % Asbestos Non Ashestos Percontage
Depth Poat Cong-
Samplo below pre- Iy ction i SAMPLE LOCATION & ACTIONS FOR ASBESTOS
o] . :;;:n Elevation | Chrysotile | Amosite ::::; M\&n:;f' Ceilulose { Other Fit:‘root:xs °
surface
E4 0-6" ND ND 2 98 {Swimming Pool Area
|F2 0-8* ND ND THACE 100
Row 5
AS 0-6" ND NO 5 85  ]Below wood pile
A5 S-103 0-3" TRACE NO ] 95 Below ACM-additional solt removed
A5 1 0-6" ND ND 2 88 |Below stockpile SP-7
|85 0-8" ND ND 3 97 Below part of rubble pie
"55 82 0-6" ND ND 2 98 Below rubble pile
lcs 0-8" ND ND 2 88 [Below stockpile SP-5
llos 0-6" No sample-concrete slab
lles 0.6 ND ND 5 95
lies 0-6* ND ND 5 95
Row 6
A6 0-8" ND ND 3 97 |Below stockpile SP-8
86 8-2 0-6" ND " ND 2 08 Below small rubble pile
B6 5-101 0-8" ND ND TAAGCE 100 |Below ACM and associated solf
(o 0-6" TRACE | TRACE 2 98 ISof removed
liss 612 Concrete Slab No sample-concrets slab
B6 6-12° ND ND THACE 100 {Below small area of asphalt
ce 0-6" ND ND 2 98 |Bslow stackplle SP-6
C6 S-101 0-6" ND ND 2 98 Balow ACM and associated soil
D6 0-6° ND ND 3 o7
[lee 0-6" ND ND TRACE 100 1 )
JlEs s-101 0-6" ND ND TRAGE 100 {Below siockplie SP-3
lics 0-6" ND ND 3 07
|IFe s-101 0-3* ND ND 2 98 Below ACM and associated soll
ilFs 5-102 03 ND ND THACE 100 __[Below ACM and assoclated soll
llre 81023 0-3" ND ND THACE 100 fBelow ACM and associated soll
liFe S-104 0-3* ND ND THACE 100 |Below ACM and assoclated soll
llstockplle Samplas
llsp-1 - 0-6" ND ND 2 08
llsp-2 - 08" ND ND THACE 100
"sp,a 0-6" ND ND 3 97 X
lsp-3 5-102 0-3" ND ND TRACE 100 |Below ACM and associated soi
llsp-4 0.6" ND ND 2 98
llsp-s 06" ND ND 5 95
lse-8 0-6° ND ND 2 98
llsp-7 06" ND ND 2 98
lsr-8 _ 06" ND ND TRACE 3 97
ISoit Samples Below Places ot Transite
lArea A #1 L o6 TRACE ND TRACE ND 100 |Additional Soil Removed
larea A #2 06" ND ND TRACE ND 100
rea A #3 g NO ND 2 ND 58
Deaecpar Soil Samples
Area A §-1 8 +62.0 TRACE ND THACE 100 jLett in Place
Area A S-3 8 ND ND TRACE 100
[Area A S-6 6 ND ND THACE 100
Swimming Pool Samples
Il 8 ND ND 2 08
A 8 TRACE | TRACE 2 _ 98 |Removed
3 7.5 +60.5' TRACE ND 2 98 Loft in Place
" 7 ‘ TRACE ND 2 88 __|Removed
5 7 NO NO 2 08
s~ 5 TRACE ND 2 2 98 |Removed
7 5 _TRACE ND 2 08 [Removed
ilpool #1 8 ND ND 2 98

ND--none detected
Bolded numbers indicate
ACM Impacted soil loft in place

Page 2 of 8, Table 8 Asbestos, 8/28/2003
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TABLE 8
SUMMARY OF SOl ASBESTOS TESTING RESULTS

Sampie % Asbestos Non Asbestos Percentage
Depth Post Cang
s“'l‘l‘)"“’ be::’:’ng"* wuction | e | PO | Miveral | othe Non  |SAMPLE LOCATION & ACTIONS FOR ASBESTOS
wruction | Efevation ryso O%lie | glass Wool | CoIW0se her | Fibrous
surface
Pool #2 7 ND ND THACE 100
(lPoot #3 8.5 TRACE ND TAACGE 100 JRemoved
[lPoot #4 10 TRACE ND TRAGE 100 |Removed
{[Fini-1 10.25 3 ND TRACE 20 TRACE 57__ |Removed
[lswe-1 8 ND ND B 40 2 50
[lFi-A 8 TRACE ND B 80 [Removed
[lFis-8 11 ND ND 20 80
[IFue-c 95 ND ND 20 80
[lFio 105 ND ND 20 20 60
HFiv-E 9.5 +58.5' | TRACE ND 20 50 50 Lett in Place
ilFit-s 10 ND ND 20 20 60
IBottom Limit-1 145 +53.5' | TRACE ND TRACE 100 |Leftin Place
ItBatiom Limi-2 16.5' ND ND TRACE 100
IlBotiom Limi-3 14.0' ND ND TRACE 100
llBotior Limi-4 13.0° ND ND TRACE 100
IlBottom Limit6 13,0 ND ND TRACE 100
lIBotiom Limit-8 13.0' ND ND TRACE 100

ND--none detected
Bolded numbers indicate
ACM impacted soit left in place
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APPENDIX A

Limitations



Limitations

The above observations were made under the conditions stated in this report. The conclusions presented
above were based on these observations. If variations in the nature and extent of subsurface conditions
between the widely spaced subsurface explorations become evident in the future, it will be necessary to
re-evaluate the conclusions presented hersin after performing on-site observations and noting the
characteristics of any variations.

The conclusions submitted in this report are based in part upon test data obtained from analysis of soil
and groundwater samples, and are contingent upon their validity. These data have been reviewed, and
interpretations have been made in the text. It should also be noted that fluctuations in the types and levels
of contaminants and variations in their flow paths may occur due to changes in seasonal water table, past
practices used in disposal and other factors.

The purpose of this report is to summarize remedial actions performed to complete a Response Action
Outcome Statement for the property located at 31, 33-35, 39-43 & 56 site  Avenue and 48 Adjacent
Street in Massachusetts with regard to the releases of hazardous matetial
or oil, as defined in Massachusetts General Laws Chapter 21E and the Massachusetts Contingency Plan
310 CMR 40.0000, to which Release Tracking Numbers #1 and #2 apply. The report also
includes a Method 3 Risk Assassment for the the residual levels of hazardous materials and oil. No
attempt was made to check on the compliance of present or past owners of the site with federal, state or -
local laws and regulations except as otherwise documented hersin,

Chemical analyses and polarized fight microscopy (PLM) analyses have been performed for specific
constituents during the course of this site assessment, as described in the text. However, it should be
nhoted that additional chemical constituents not searched for during the current study may be present in
soil and/or groundwater at the site.

This study and report have been prepared on behalf of and for the exclusive use of The PRP Group

for use in support of a Response Action Outcome Statement for both RTN
#1  and RTN#2 . This report and the findings contained herein shall not, in whole or in part, be
disseminated or conveyed to any other party nor used in whole or in part by any other party without prior
written consent of LSP Co.
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1.0 INTRODUCTION

Under the MCP, Risk Characterization is required for certain disposal sites where oil
and/or hazardous materials have been detected. The Risk Characterization evaluates
whether residual chemicals detected at a disposal site pose a risk of harm to human
health, safety, public welfare, and the environment, or are only present at levels that pose
No Significant Risk. A level of No Significant Risk exists if site concentrations are
below applicable state standards established in the MADEP  guidance (applicable
standards do not include the MCP Method 1 standards) and if the cumulative cancer risk
at the site does not exceed one in one hundred thousand (10), the hazard index does not
exceed one, and the site does not pose a risk to safety, public welfare, or the environment
based on a consideration of site conditions and applicable standards. The results of the
Risk Characterization are used as the basis for a decision as to whether or not additional
remedial action is necessary at the site.

This characterization has been performed as a Method 3 Risk Characterization per section
40.0942(3) of the MCP. The purpose of this Method 3 Risk Characterization is to evaluate
the potential for health and other risks associated with the residual oil and hazardous
materials in soil and groundwater at the site of a City owned  Middle School and
Community Center on Sttt Avenue in Massachusetts.
The primary chemicals of concern at the site are petroleum hydrocarbon constituents,
chlorinated Volatile Organic Compounds (VOCs), and asbestos. This risk characterization
describes chemical concentrations, the toxicology of chemicals of concern, potential
exposure routes, and potential risks associated with current and potential future site
conditions.

This section, the introduction, describes the basis for the risk characterization. Section 2
of the risk characterization contains information on the chemicals detected at the site and
the exposure point concentrations that will be used for these chemicals. In Section 3,
information is presented on the environmental fate and transport of the key site chemicals

and on the key toxicological characteristics of these compounds. As part of the

toxicological assessment section, health-based criteria, and other established criteria and

guidance that may be helpful in assessing potential risks are identified. A human health

cxposure assessment, including a discussion of exposure pathways, a description of

potential receptors, and a quantitative estimate of exposure, is presented in Section 4.

Section 5 contains the human health risk characterization, in which information on the

toxicity of the chemicals (from Section 3) is combined with the results of the exposure

assessment (from Section 4) to determine if the site poses a risk to health. A discussion of °
the uncertainties in the human health risk assessment is also included in this section.

Risks to the environment, public welfare, and safety are evaluated in Section 6. The

conclusions of the risk characterization are presented in Section 7.



2.0 SITE CHARACTERISTICS

Detailed information on site features and on the 0il and hazardous materials at the site is
provided in the Release Abatement Measure (RAM) Plan prepared by LSP Co.

and in the Response Action Outcome (RAO) Report. Information in
these reports describes remedial measures taken at the site and the sampling and analy51s
that have been conducted.

2.1 Site Description

The Middle School property is located on Sitt  Avenue in ,

Massachusetts and includes 31 Site Ave., 33-35Site Ave., 39-43 Site Ave., 55
Site Ave., and 48 Adjacent Street, The completed structure is a three story masonry
structure with an indoor pool and an attached community center. The southern half of the
building has a 6 inch thick concrete slab on grade and the northern half has a 12 inch
thick concrete structural slab.

The 6-inch thick slab is underlain by a Preprufe 300R vapor membrane with a total
thickness of 1.2 millimeters (mm), consisting of rubberized asphalt and 0.75 mm of
cross-laminated high density polyethylene. Sheets of the membrane were overlapped, and
joints were sealed with edging tape. According to the manufacturer, the membrane is
impermeable. to water, moisture, and vapor. The Preprufe 300R vapor membrane was
installed according to the manufacturer’s instructions.

The 12-inch thick structural slab is underlain by a 6-mil poly vapor barrier. The primary
purpose of this vapor barrier is to restrict the migration of vapor into the buijlding.

The property was formerly used as the location of several industrial companies. The
property at 31 Site Ave. was owned by others... and previously by a dye
company, . A bakery and a carburetor company were located at
33-35 site Avenue. A wire company was located at 39-43 and 55 Sitt  Avenue,
Portions of the site have been used for parking over the years.

The property is trapezoidal in shape and covers an area of approximately 6 acres. A sewer
easement bisects the site; the sewer has been relocated along the eastern edge of the site.

Site  Avenue bounds the site to the west, with residences located across Site
Avenue. Adjacent Street is located south of the site. Railroad tracks bound the site to the
eastand acity Park is located along the northern boundary of the site.

The site is not in an area considered as a potential source of groundwater (GW-1 area) or
in an area designated by the EPA as a sole source aquifer. Groundwater at the site was
encountered at depths from 5 to 9 feet in monitoring wells prior to construction. The
most recent measurements in the monitoring wells installed post-construction indicated
groundwater at depths ranging from about 8 to 10 feet below the ground surface.



- Bedrock, glacial till, and underground structures are all considered to affect groundwater
at the site. Groundwater flow at the site prior to relocation of the sewer that bisected the
site was towards the sewer and then south. In general, groundwater is expected to be at a
depth of 6-10 feet bgs and to flow in a southerly direction, with perched conditions
occurring in certain portions of the site at certain times of year.

2.2 Nature and Extent of Contamination

‘Extensive investigations at the property have been conducted by LSP Co. and
eight separate release tracking numbers (RTNs) have been assigned to this property.
Most of these releases are associated with former underground storage tanks (USTs)
associated with past industrial facilities on the property. A total of 22 USTs, vaults, and
oil/water separators were discovered and removed from the property. Past spills during
manufacturing almost certainly contributed to several of the releases. Finally, asbestos
detected in site soil is apparently associated with demolition debris in the fill material. RTN # 2.

RTN #1 was assigned to the 31 Site Avenue property based on the detection of
over 100 parts per million (ppm) of total VOCs in headspace of soil samples collected
from the vicinity of an UST. Chlorinated VOCs and extractable petroleum hydrocarbons
were detected in soils and groundwatér at concentrations above MADEP reporting
standards, confirming the release. Soil gas samples also showed elevated concentrations
of chlorinated VOCs and petroleum compounds in the immediate vicinity of the tank
grave.

RTN #3 was assigned to a portion of 33-35 Mildred Avenue based on the detection
of petroleum residuals above reportable concentrations in soil samples from the vicinity
of an UST. A groundwater sample from the area also contained Volatile Petroleum
Hydrocarbon (VPH) at concentrations above GW-2 standards.

RTN #4 was assigned to a portion of 39-43 Site Avenue in response to the
presence of levles of TPH, EPH, and PCE in soils that exceed reportable concentrations.
Soil samples detected polycyclic aromatic hydrocarbons (PAHs) at concentrations that
exceeded reportable thresholds but based on the presence of ash and cinders, these are
considered to be associated with fill and to not represent a reportable condition.
However, the PAHs will nonetheless be evaluated as constituents of concern in the risk
characterization.

RTN #5 was assigned to a portion of the property at 55 Site Avenue to address
a.detection of total petroleum hydrocarbons at concentrations above reportable
concentrations, even though analysis of the same sample for EPH did not indicate
reportable.concentrations of individual EPH fractions. PAHs were also detected in soil at
concentrations exceeding reportable levels but are considered to be indicative of the fill
nature of the site and to not represent a reportable condition, However, as indicated
above, the PAHs will be evaluated in the risk characterization.



RTN #6 was assigned to a portion of 48 Adjacent Street and 31 Site Avenue
based on the detection of chiorinated VOCs (tetrachloroethylene or PCE and vinyl
chloride) in soil' and groundwater. Surficial spills appear to be the source of these
chlorinated VOCs.

RTN #2 was assigned to 39-43 and 55 Site Avenue based on th§ observation of
asbestos-containing materials (ACM) during site clearing operations. Subsequent soil
sampling confirmed the presence of ACM and indicated that the asbestos was present in
soil over a portion of these properties. [All other RTNs were rolled into RTN #1. ]

RTN #7 was assigned to a portion of 39-43 Site Avenue based on the detection
of PCBs in a sample obtained from a stockpile of excavated soils. The results exceeded
the reporting threshold. :

RTN #38 was assigned to a part of 55 Site Avenue based on the detection of
EPH above reporting thresholds in the vicinity of a previously unknown underground
storage tank.

In summary, samples of environmental media from across the property were collected and
analyzed for the presence of chemical constituents, Results of the sampling indicated that
constituents were present in soils and groundwater across the site, consistent with the past
use of the area for industrial purposes. Constituents detected at elevated concentrations
included petroleum residuals (VPH and EPH fractions), PAHs (associated with the fill
material), chlorinated VOCs, several metals, and asbestos. Based on the presence of
these materials, several remedial actions have been conducted. Detected USTSs have been
removed for off-site disposal. Over 12,000 cubic yards of soil has been excavated from
the property and shipped off site for appropriate disposal. A vapor barrier has been
placed beneath the southern half of the school to prevent infiltration of soil vapors into
indoor air in the building.

Over 120 soil samples were collected from across the site from borings and test pits, and
analyzed for a range of compounds, including volatile petroleum hydrocarbons (VPH)
and extractable petroleum hydrocarbons (EPH), volatile organic compounds (VOCs),
polycyclic aromatic hydrocarbons (PAHs) and other semi-volatile organic compounds
(SVOCs), metals, and chlorinated VOCs. Soils across the site consist of fill overlying
organic silt and peat in the western portion of the site and glacial till in the eastern portion
of the site, The results of this sampling effort are summarized in Table 1, The table lists
the number of samples and the average and maximum concentrations of all Contaminants
of Concern at the site. All constituents are considered Contaminants of Concern unless
they are present at a very low frequency or at very low concentrations, such that relative
to other constituents, they have no potential to contribute significantly to risks at the site,
Several constituents were detected at the site but are not considered Contaminants of
Concern. The alkyl benzenes, including butylbenzene, isopropylbenzene,
isopropyltoluene, propylbenzene, and the trimethylbenzenes are summarized as the C9-



C10 aromatic fractions of the VPH. Methyl tertiary butyl ether (MTBE), perylene,
biphenyl, and benzo[elpyrene were detected but only at low frequencies and
concentrations and are not considered further per MADEP guidance. Excluding these
constituents will not materially affect the risk characterization.

Asbestos was observed on the ground surface at the northern portion of the site and
samples were collected on a grid pattern and analyzed for the presence of asbestos using
Phase-Contrast Light Microscopy (PLM). A total of 118 soil samples were analyzed for
asbestos. Asbestos was not detected in 90 of these samples, was present at “trace” levels
(less than 1%) in 26 samples, and was detected at 2% in one sample and at 3% in another.
Soil was removed from around all but five of the samples with a trace or more of asbestos
detected. The sampling results indicated that the asbestos was limited to a fairly small
area on the site surface. Soil with observable asbestos was removed. Further excavation,
however, indicated that asbestos was present at depth in the fill soil.

Monitoring wells were installed at 26 locations across the site, including 5 bedrock wells
and 6 temporary wells located on the west side of Site Avenue. Samples collected
from these wells were analyzed for volatile organic compounds, VPH, and EPH.
Groundwater was encountered in the monitoring wells at depths of approximately 5-9 feet
below ground surface (bgs). Groundwater samples collected from the site revealed
sporadic detections of constituents. Table 2 in this report summarizes the sample results
for the wells by listing the maximurni concentrations detected in monitoring wells from
three separate areas, the property at 33-55 Site Avenue, the property at 31 Site
Avenue, and the property at 48 Adjacent Street. Results for the most recent pre-
remediation sampling event from each well (generally the results for April 2001) were
compared and the maximum concentration listed, unless post-remediation results were
higher. Eight wells were installed after the remediation (post-remediation wells) and
samples were collected from these wells in April 2002, May 2002 (selected wells),
November 2002 (selected wells) and February 2003. For several chemicals, specifically
cis-1,2-dichloroethylene, vinyl chloride, C9-C12 aliphatics, and C9-C10 aromatics, the
results for these wells exceed the pre-remediation sampling results. For these
constituents, the post-remedation average from the well with the maximum concentration
was used as the EPC.  Several chemicals were detected at the site but not included as
Contaminants of Concern based on their low frequency of detection and concentrations.
Chloroform, chlorobenzene, dichlorobenzenes, trans-1,2-dichloroethylene, styrene,
acetone, 2-butanone, and acrolein were all detected infrequently (1 or 2 samples) and
inconsistently, such that they do not indicate any source of contaminant and these
constituents were excluded. As noted above for soil, the alkyl benzenes are treated as the
C9-C10 aromatics of the VPH fractions and the individual compounds are not addressed.
Excluding these constituents will not materially affect the outcome of the risk
characterization.



2.3 Background Concentrations

Certain materials, most notable the metals, are naturally occurring in the environment.
Other constituents, such as certain organochlorine pesticides, have become ubiquitous in
our environment as a result of their persistence in the environment and widespread use.
Still other chemicals, including arsenic, lead, and the PAHs occur both naturally and as a
result of widespread human use of the materials or of processes that generate the
materials. Chemicals that are present at a site as a result of either a natural source or a
ubiquitous- anthropogenic source (e.g., arsenic, lead, or PAHs) are considered to be
present at background levels, Under the MCP (and consistent with other regulatory
guidance) the presence of chemicals at levels that are consistent with background levels
does not pose a significant risk at the site.

PAHs

The PAHs can be present in the environment from natural sources, In addition, they may be
present in the environment from widespread use by humans (i.e., the chemicals are
ubiquitous), Distinguishing site-related contamination from non site-related background
levels of these materials can be difficult,

As noted above, the polycyclic aromatic hydrocarbons (PAHs) are products of incomplete
combustion, are present as components of petroleum products (fuel oils, diesel fuels,
creosote, etc.), and are also produced naturally by some plants and microorganisms.
Consequently, these materials are widespread in the environment. Many authors have
measured environmental concentrations of the PAHs. Blumer et al (1977) measured levels
of PAHSs ranging from 4 mg/kg in an alpine meadow and 7 mg/kg in a Maine forest to 100 -
300 mg/kg in an urban area near a highway. Both lower and higher values have been
reported by other authors (IARC 1983). In general, the lowest levels are seen in rural areas
away from major highways (0.01 - 10 mg/kg; IARC 1983). Urban soils have somewhat
higher levels (1 - 100 mg/kg; IARC 1983) and industrial areas have even higher levels (1 -
>100 mg/kg; IARC 1983).

The Massachusetts Highway Department collected a large database (over 800 samples) of
samples during excavation work on a large urban project. These samples and other data
were analyzed by the MADEP for the presence of PAHs and metals. Data from this
analysis are summarized in a technical update paper entitled: “Background Levels of
Polycyclic Aromatic Hydrocarbons and Metals in Soil (May 2002).” The samples from the
site were evaluated to determine if the PAHs detected in the soil were site-related or likely
to be present as a result of urban background conditions. A review of the samples indicated
that although PAHs are present, it appears that the results are consistent with urban
background PAH levels. This conclusion is further supported by the relative concentrations
of the low to high molecular weight PAHs, with the essentially equal concentrations of
individual constituents suggestive of a non-petroleum source,

Results from the MADEP analysis were compared to site samples to evaluate if the PAHs
present at the site were site-related or were consistent with urban background. Table 3



presents concentrations expected by MADEP to be present in natural soils and in urban fill,
and compares these values with site PAH levels.  As can be seen from this comparison,
maximum concentrations of a few of the PAHs at the site are above the expected urban fill
concentrations. However, most samples were below these levels and below levels expected
in natural soils. Ash and cinders and pieces of asphalt were documented in the fill, and the
presence of ash or cinders would explain the findings. All PAH concentrations were well
below maximum concentrations detected in urban soils. Consequently, the PAHs are
considered to be present at the site only as a result of background (non site-related)
conditions. However, the low molecular weight PAHs, which may also be components of
petroleum products, are carried through the risk characterization process.

Metals and Cyanide

As noted above, metals can be present in soil naturally or as a result of release from
anthropogenic sources. Natural metal concentrations are variable across Massachusetts.
MADEP has calculated a 90™ percentile value for metal levels in natural soils (formerly
referred to as rural background) and in urban fill, Table 3 compares site concentrations
with these background levels. All metals were below the urban fill background
concentrations and are not considered further in this evaluation.

Cyanide was detected in site soils but only at very low concentrations. Background
concentrations have not been developed for cyanide but it is understood that low levels of
cyanide might be expected in urban fill soils, based on the prevalence of cyanide in urban
industrial processes. The maximum cyanide concentration detected (0.2 mg/kg) is very
Iow (two orders of magnitude below the most stringent Method 1 S-1 standard of 100
mg/kg) and may be derived from the urban fill and not from site constituents, Cyanide
derived from industrial processes used at the site would be expected to be associated with
much higber concentrations. Cyanide is considered to be a background constituent and is
not considered further.

2.4 Exposure Point Concentrations

The concentration of a chemical constituent in a medium to which an individual is
exposed is termed the exposure point concentration or EPC. As noted in the MCP (310
CMR 40.0926; as amended in October 1999), “the objective [of the EPC] shall be to
identify a conservative estimate of the arithmetic mean concentration which represents
the average concentration contacted by a receptor at the Exposure Point over the period of
exposure.” The EPC therefore should be conservative (health protective) and
representative of concentrations that may be encountered at the site. The MCP also notes
that the purpose of the assessment can influence the selection of EPCs. Maximum
concentrations detected at a site may be used for screening purposes to show that a
pathway clearly does not pose a risk. In this section, EPCs are developed for the
chemicals in soil and groundwater.



The MCP, as amended in October 1999, notes that maximum concentrations or an upper
estimate of exposure is appropriate when the average is unlikely to represent the true
mean or can be used as a conservative (health protective) estimate of site concentrations.
For this site, maximum groundwater concentrations were used. The average
‘concentrations were used as the EPC for constituents in soil, as the average is a better
representative of concentrations that might be encountered on-site. This average is
considered to represent a good estimate of the true mean for soil for these constituents
because of the large number of samples collected and because concentrations appear to be
reasonably well distributed across the site. For exposure to chemicals in soil, all areas of
the site are considered equally accessible (most are under pavement, buildings, or
landscaped areas) and soil samples from across the site were averaged to arrive at the
EPC:s for these chemicals in soil.

Table 1 contains the EPCs for soil. As noted, these EPCs are based on maximum
concentrations for most constituents and average concentrations of PAHs in site-wide
samples.

Asbestos was generally noted at trace concentrations (less than 1%), if detected. Trace
concentrations, .measured using PLM are not directly comparable to toxicity criterion,
which have been developed more recently using the substantially more expensive, if more
accurate, Transmission Electron Microscopy (TEM) methods. As a screening
assessment, “trace” results can be converted to surrogate TEM results using a
conservative approach similar to the approach used in the VPH/EPH guidance document
for converting TPH results to EPH results. Samples collected from another site in
Massachusetts by Berman (2000) showed no detectable asbestos fibers for most “trace”
results obtained using PLM and a concentration of 2 x 10’ structures per gram of $oil
(str/g) for a sample that showed 2% asbestos by PLM. This concentration of 2 x 107 str/g
or 20 str/ug will be used as the EPC for asbestos to represent “trace” findings in
subsurface soils.

For exposure o chemicals in groundwater, MADEP generally suggests that exposure at a
single point (ie., a well) be considered. As noted above, Table 2 in this report
summarizes the sample results for the wells by listing the maximum concentrations

~detected in the most recent pre-remediation sampling event from monitoring wells from
three separate portions of the site, These maximum values were then averaged to
establish concentrations representative of groundwater concentrations under the building
(GW-2 conditions). The maximum from any well was used as the concentration to assess
impacts to off-site aquatic receptors (GW-3 considerations). An exception is that for the
four constituents with higher concentrations detected in post-remediation wells, the
average of the well with the highest concentration was used as the EPC for both GW-2
and GW-3 conditions. In both cases, these concentrations are considered likely to be
substantial over-estimations of groundwater concentrations, as impacted groundwater
only underlies a very small portion of the building.



In summary, for exposure to constituents in groundwater, the maximum constituent
concentration in any well from these areas of the site were averaged to arrive at a GW-2
EPC and the maximum detected value in any well was used as the GW-3 EPC for
groundwater. An exception is that for four compounds, higher concentrations were
detected in post-remediation groundwater wells and these concentrations were used as
EPCs. For soil, the average concentration of a 'compound in soil is used as the EPC. The
EPCs based on average concentrations provide representative yet conservative estimates
of concentrations to which receptors may be exposed at the site. The values based on
maximum values provide overly conservative estimates of site concentrations but are
adequate to ensure that health is protected.
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3.0 CHARACTERISTICS OF KEY CHEMICALS

Information on the environmental behavior of petroleum hydrocarbons and metals is
briefly described in this section, Human health toxicity information on these constituents
is provided below and toxicity criteria for the Contaminants of Concern detected at the
site are presented in Table 4.

3.1 Environmental Fate and Transport

The environmental fate and transport of constituents is dependent on their physical and
chemical properties, the environmental transformation processes affecting them, and the
properties of the environmental media through which they migrate (EPA 1979). The
non-halogenated VOCs (such as benzene and toluene) tend to be relatively mobile in the
environment. The semi-volatile compounds that make up the bulk of the petroleum fraction
are not very mobile and tend to bind to site soil. The PAHs also generally behave in this
manner. Soil parameters that must be considered in assessing the potential for migration of
organic chemicals are clay content, fraction of organic matter, pH, and oxidation-reduction
potential.

Petroleum Hydrocarbons

Petroleum hydrocarbons consist of a complex mixture of chemicals, and the environmental
behavior of the mixture is based on the behavior of these individual components, The
material at the site consists primarily of a mix of light hydrocarbons associated with
gasoline. These constituents are moderately mobile in the environment, The compounds
also tend to biodegrade, with lighter material more readily degradable than the heavier
fraction, Future continued degradation of site constituents is expected to occur as a result of
dilution and natural biodegradation.

Polycyclic Aromatic Hydrocarbons (PAHs)

The PAH:s are a class of compounds consisting of substituted and unsubstituted polycyclic
aromatic rings. The PAHs are formed by the incomplete combustion of organic materials
and are ubiquitous in the environment. The environmental behavior of individual PAHs
varies with size and shape. In general, water solubility and mobility of PAHs decreases
with increasing molecular weight. Low molecular weight PAHs such as naphthalene,
pyrene, and phenanthrene tend to be somewhat mobile in the environment. High molecular
weight PAHs such as benzo[a]pyrene, chrysene, and the benzofluoranthenes tend to be
tightly adsorbed to soils,

Chlorinated YOCs

The halogenated VOCs detected at the site include 1,1- and 1 2~d1chloroethylenc (1,1-DCE,;
cis- and trans-1,2-DCE), trichloroethylene (trichloroethene; TCE), tetrachloroethylene
(perchloroethylene; tetrachloroethene; PCE), and vinyl chloride. These compounds tend to
be relatively mobile in the environmient, They are moderately water soluble, with water
solubilities ranging from alow of 200 mg/liter for tetrachloroethylene to 6,000 mg/titer for
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trans-1,2-dichloroethylene (EPA 1985; MADEP 1995). Consequently, they will tend to
migrate with groundwater. The log octanol/water partition coefficients of these VOCs
ranges from 0.7 for cis-1,2-DCA to 2.9 for tetrachloroethylene. Consequently, some of the
heavier and more highly chlorinated of the chemicals will be adsorbed by organic carbon
but will generally not be tightly bound. Compounds dissolved in the aquatic environment
may be removed via volatilization from surface waters. If the compounds are present at
concentrations above their solubility limit, they may exist as a slug of non-aqueous phase
liquids (NAPLs). The specific gravity (density) of these VOCs ranges from 1.2 to 1.6 and
therefore chlorinated VOC NAPLs tend to sink in aquatic environments and in subsurface
groundwater. The exception is vinyl chloride, which has a density of 0.9 and in NAPL form
would float on the water table.

Laboratory studies and field observations have shown that chlorinated aliphatic
hydrocarbons such as TCE and PCE can undergo both biological and abiological
(physicochemical) transformations in soil and groundwater. Degradation byproducts of
these compounds include 1,1- and 1,2-dichloroethylene, 1,1-dichloroethane, vinyl
chloride, and chloroethane. Vinyl chloride (VC) is of particular ¢concern from the
standpoint of risk assessment, as it is a known human carcinogen.

Transformation is dependent upon a variety of factors that may vary locally within the
site. These factors include the bicavailability of organic chemicals; the presence of
appropriate microorganisms, nutrients, and growth factors; toxicity, and inhibition.
Under anaerobic conditions, some halogenated aliphatics have been found to undergo
reductive dechlorination (Bouwer and McCarty 1983, Vogel and McCarty 1985). In
addition, the aerobic degradation of trichloroethylene in the presence of methane has been
shown to occur (Wilson and Wilson 1985). The transformation is sequential, with, for
example, tetrachloroethylene yielding first trichloroethylene, then 1,2-dichloroethylene
and, ultimately, vinyl chloride (Parsons et al. 1984, Cline and Viste 1984), 1,1,1-
Trichloroethane, also, has been shown to undergo transformation to 1,1-dichloroethylene
and then to vinyl chloride (Vogel and McCarty 1987). The presence of common
degradation products suggests that transformation is occurring on site.

Asbestos

Asbestos is a collective mineralogical term applied to numerous fibrous mineral silicates.
There ate two major types of asbestos: serpentine (chrysotile) and amphibole (amosite, -
crocidolite, anthophyllite, tremolite, and actinolite). The chemical composition of
different asbestos fibers varies widely but their environmental behavior is similar.
Asbestos is stable and is not prone to significant chemical or biological degradation in the
environment. Asbestos in the subsurface is not considered to be mobile. It can be
entrained into the air as a component of dust from surface soils and its presence in air is
of greatest concern from a health perspective.



3.2 Toxicity

Toxicity values (reference doses or RfDs for noncarcinogenic effects and cancer slope
factors or CSFs for carcinogens) for each chemical are presented in Table 4. This table also
includes the toxicity equivalency factors used to relate the carcinogenic potency of the
carcinogenic PAHs to that of B[a]P. Toxicity profiles are presented below for key site
chemicals.

Petroleum Hydrocarbons

Petroleum-derived materials vary widely in use, refining h1story, and composition, and their
toxicity reflects this variability. In general, most of the toxicity of the petroleum
hydrocarbons is associated with the aromatic components, Much of the toxicity of the
lighter or moderate fraction petroleum hydrocarbons such as gasoline is associated with the
monocyclic aromatic compounds (BTEX) although the short chain alkanes (particularly
hexane) are somewhat toxic. For heavier petroleum products such as fuel oils, the PAHs
appear to be responsible for most of the toxicity, The toxicity of the alkanes appears to
increase with increasing size up to about C8, at which point toxicity appears to diminish,
apparently as a result of decreased bioavailability.

The Commonwealth of Massachusetts has developed an approach for quantifying the
toxicity of petroleum hydrocarbons. This approach, termed the volatile petroleum
hydrocarbon/extractable petrolenm hydrocarbon (VPH/EPH) approach for the separate VPH
and EPH fractions that are analyzed, involves measuring the concentrations of chemicals
with similar properties (a fraction of the total petroleum present) and assuming that the
entire fraction is equipotent to a surrogate compound. The reference dose for this chemical
is used to estimate the effect of the group of chemicals and to estimate risks. For example,
the concentration of alkanes with nine to 18 carbons is summed and n-nonane is used as a
surrogate for this group. The reference dose for n-nonane of 0.6 mg/kg/day is used as the
reference dose for the entire fraction of C9-C18 aliphatic hydrocarbons. MADEP
established three sumogate compounds for the alkanes/cycloalkanes, generally
corresponding to light, medium, and heavy range hydrocarbons. A single aromatic
compound, pyrene, is used as a surrogate for both the C9-C10 and C11-C22 aromatics,
These compounds -and their toxicity weighting factors are:

Alkanes/cycloalkanes Surrogates Reference Doses
C5-C8 n-hexane 0.06 mg/kg/day
C9-C18 . . n-nonane 0.6 mg/kg/day
C19-C32 eicosane , 6 mg/kg/day

Aromatics/Alkenes

C9-C22 pyrene 0.03 mg/kg/day
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Polycyclic Aromatic Hydrocarbons (PAHs)

The PAHSs consist of a large family of compounds with a rather large range of toxic potency
(EPA 1993; IARC 1983). Several of the high molecular weight PAHs are rather potent
carcinogens, producing tumors both at the site of application and systemically. On the other
hand, many of the lighter PAHSs such as acenaphthene, naphthalene, pyrene, and
phenanthrene are generally not considered to be carcinogenic. For regulatory purposes,
EPA and most regulatory agencies, including MADEP, generally separate the PAHs into
two categories: carcinogenic and noncarcinogenic. This approach probably oversimplifies
the situation, as some of the "carcinogenic" compounds are clearly more potent than others,
and some of the "noncarcinogenic" compounds appear to have some weak carcinogenic
activity or appear to act as cancer promoters or cocarcinogens.

Benzo[a]pyrene (B[a]P) is one of the more potent PAHs and has been relatively well
studied in a variety of toxicity and carcinogenicity bioassays. Only limited information is
available on most of the other PAHs. EPA calculated a cancer potency factor of 7.3
(mg/kg/day)” for B[a]P based on studies by Neal and Rigdon (1967, in EPA 1993) and by
Brune et al. (Poirier 1992). Recent studies suggest that this cancer slope factor may be too
high but a detailed regulatory review has not been completed at this time and the previously
derived value will be used in this evaluation.

The information that is currently available suggests that the effects of the PAHs are additive
(Schmahl 1977; Pfeiffer 1977) and that almost all of the PAHs are less potent carcinogens
than B(a)P. For these reasons, one approach used by EPA in the past for evaluating the
potential effects of PAH mixtures was to assume that all the carcinogenic PAHs were as
potent as B(a)P. This approach was assumed to be quite conservative but was acceptable
from a regulatory viewpoint because it was unlikely to underestimate risks. Several authors
have developed approaches for comparing the relative potencies (toxic equivalencies) of the
PAHs in order to develop a better estimate of risks associated with exposure to PAH
mixtures (Nisbet and LaGoy, 1992; Thorslund et al. 1986; Chu and Chen 1984). EPA has
accepted the use of these approaches at several sites and has finally developed an Agency-
wide approach that is described in the Provisional Guidance for Quantitiative Risk
Assessment of Polycyclic Aromatic Hydrocarbons (EPA 1993). MADEP (1995) has
developed interim guidance that uses portions of the work by both Nisbet and LaGoy (1992)
and EPA (1993).

All of the Toxic Equivalency Factor (TEF) approaches, including the simplified approach of
assuming that all carcinogenic PAHs are as potent carcinogens as B(a)P, are based on
comparing the potency of the individual PAH to the potency of B(a)P. Thorslund et al.
(1986) and Chu and Chen (1984) evaluated the available data on the carcinogenic potency
of different PAHSs and developed toxicity equivalence factors (TEFs) for the individual
PAHs. Nisbet and LaGoy (1992) and EPA (1993), and MADEP (1995) modified these
values slightly to provide a better indication of uncertainty. These TEFs indicate the
carcinogenic potency of the compounds relative to B(a)P. Multiplying the measured
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concentration of the individual PAH by the TEF indicates the concentration of chemical in
terms of B(a)P-equivalents. For example, multiplying a benzo(a)anthracene concentration
of 65 mg/kg by the TEF (0.1) gives a B(a)P-equivalent concentration of 6.5 mg/kg. TEFs
prepared by various researchers are presented below. MADEP has developed TEFs for 7
PAH:s that are commonly considered to be carcinogenic, and these TEFs, which are noted in
bold, are used 1 in this risk assessment. :

Tokicity Equivalence Factors for the
Carcinogenic Polycyclic Aromatic Hydrocarbons

Clement ~ EPA Nisbet and LaGoy MADEP
Compound (1986) (1993) (1992) (1995)
Benzo(a)pyrene 1 1 1 r
Dibenzo(ah)anthracene 1.1 | 5 1
Benzo(a)anthracene 0.145 0.1 0.1 0.1
Benzo(b)fluoranthene 0.140 0.1 0.1 01
Benzo(k)fluoranthene 0.066 0.01 0.1 0.01
Indeno(123-cd)pyrene 0.232 0.1 0.1 01
Anthracene 0.32 ND 0.01 ND
Benzo(ghi)perylene 0.022 ND 0.01 ND
Chrysene 0.0044 0.001 0.01 0.01
Acenaphthene ND ND 0.001 ND
Acenaphthylene ND ND 0.001 ND
Fluoranthene ND . ND 0.001 ND
Fluorene ND ND 0.001 ND
Methyl Naphthalene ND ND 0.001 ND
Naphthalene ND ND 0.001 ND
Phenanthrene ND ND 0.001 ND
Pyrene 0.081 ND 0.001 ND
Chlorinated VOCs

Toxicity information on the three chlormatcd VOCs detected at the highest concentrations
at the site and vinyl chloride, which is the most potent chlorinated VOC, is presented
below. In general, these chemicals are liver toxicants. Many have been shown to
produce liver tumors in animals studies.
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cis-1,2-DICHLOROETHYLENE

There are no reports of carcinogenic or teratogenic activity by cis-1,2-dichloroethylene (cis-
1,2-DCE) in animals or humans (USEPA 1985). cis-1,2-DCE has anesthetic properties and
has been found to cause nausea, vomiting, weakness, and cramps in humans.
Compound-specific information concerning toxicity of cis-1,2-DCE is not adequate, and
health-based criteria are derived from data for 1,1-dichloroethylene. USEPA (1996) has
derived an oral RfD of 0.01 mg/kg/day. A maximum contaminant level (MCL) of 0.07
mg/liter has been established (USEPA 1994).

TETRACHLOROETHYLENE

Exposure to tetrachloroethylene has been observed to result in a significantly increased
incidence of hepatocellular carcinoma in mice (USEPA 1985). Inhalation exposure has also
been observed to result in increased incidences of mononuclear cell leukemia and renal
adenomas and carcinomas (combined) in rats. The principal toxic effects in humans and
animals from both acute and chronic exposures include central nervous system depression
and liver and kidney damage USEPA (1996) has denved inhalation and oral cancer
potency factors of 2 x 107 (mg/kg/day)y ™ and 5.2 x 107 (mg/kg/day)™. 1. USEPA (1996) has
also calculated an RfD of 0.01 mg/kg/day for noncarcinogenic effects. EPA's Office of
Drinking Water has developed an MCL of 0.005 mg/liter (EPA 1994),

TRICHLOROETHYLENE

Trichloroethylene (TCE) is a central nervous system depressant following acute or
chronic exposure, by both ingestion and inhalation. Industrial use of TCE may also result
in dermatitis from exposure to vapors of concentrated solvent. In carcinogenicity studies
on mice;, an increased incidence of hepatocellular carcinomas was reported following oral
administration of TCE (EPA 1992), EPA has derived cancer slope factors of 1.1x107
(mg/kg/day)™! for oral exposure and 6x10° (mg/kg/day)™ for inhalation exposure (EPA
1996). TCE has been classified in Group B2--Probable Human Carcinogen. EPA's
Office of Drinking Water has promulgated a Maximum Contaminant Level (MCL) of
0.005 mg/liter (EPA 1994) for TCE in drinking water.

VINYL CHILORIDE

Short-term exposure of workers to vinyl chloride produces symptoms including dizziness,
headaches, and narcosis. Long-term exposure is associated with central nervous system,
cardiovascular, and gastrointestinal disturbances and hepatotoxicity (EPA 1985).
Occupational exposure to vinyl chloride has been associated with an increased incidence
of hepatic angiosarcoma. It has also been implicated in brain, lung, and
hemolymphopoietic cancers in humans. Chronic inhalation and ingestion of vinyl
chloride has been shown to induce cancer in the liver and other tissues in rats and mice
(EPA 1992). Vinyl chloride has been classified by EPA's Carcinogen Assessment Group
in Group A--Human Carcinogen--based on the weight of evidence for carcinogenicity.
Vinyl! chloride has been shown to be mutagenic in a variety of test systems. EPA (1996)
reported cancer potency factors of 1.9 (mg/kg/day)” for oral exposure and 3x10™!
(mg/kg/day)™ for inhalation exposure. EPA's Office of Drinking Water has promulgated a
Maximum Contaminant Level (MCL) of 0.002 mg/liter (EPA 1994).
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Asbestos
The toxicity of asbestos depends on several factors, including the fiber length and
_diameter, the number of fibers, the form of the asbestos (the number of fibers that are
available from the asbestos-containing material), and asbestos type. Asbestos is a
recognized human carcinogen causing lung cancer and mesothelioma, a neoplasm of the
lining of the pleural cavity in occupationally-exposed workers. Excesses of cancers of the
gastrointestinal tract have also been observed but it is not clear if exposure occurred via
ingestion or via the passage of phagocytized particles from the lungs. Long-term
exposure to asbestos dust also causes asbestosis, a progressive, irreversible lung disease.

Asbestos is considered to pose most health risks via inhalation. Consequently, standards
developed for this material typically focus on the amount of asbestos that may become
airborne. A drinking water standard has been developed, however, The MADEP, on its
website, noted that results for Phase-Contrast Light Microscopy (PLM) were not as useful
for risk characterization purposes and recommends the use of Transmission Electron
Microscopy for evaluating asbestos concentrations, The state has not established
standards but indicated that 0.1% in soil might be appropriate as an interim S-1 soil -
standard and that 1% in soil might be an appropriate interim standard for S-2 and S-3
soils (with an AUL), These values are based on TEM, with PL.M used only for screening

purposes.

Berman (2000) calculated concentrations of asbestos in air that would be associated with
a significant risk of 1 x 10°. Values were listed for two asbestos types (chrysotile and
amphibole, with amphibole being more potent), for several exposure scenarios, for
different particle sizes, for male and female smokers and non-smokers, and for different
tumor types. For lifetime continuous exposure to amphibole asbestos, a concentration of
1 x 10°® structures per cm® of air (str/cm®) was associated with a 10” risk for male and
female smokers and non-smokers. This value can be used as a screening toxicity criterion
for asbestos.
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4.0 EXPOSURE ASSESSMENT

The objectives of the exposure assessment are to identify actual or potential exposure
pathways, to characterize the potentially exposed populations, and to determine the extent
of any exposure,

4.1 Exposure Pathways and Receptor Populations

- An exposure pathway consists of four main elements: (1) a source and mechanism of
chemical release to the environment; (2) an environmental transport medium for the
released chemical; (3) a point of actval or potential contact by a receptor with the
contaminated medium (referred to as the exposure point); and (4) a method of intake (e.g.
ingestion, inhalation, dermal absorption) at the exposure point. If any one of these factors
is absent, exposure cannot occur because the receptor will not be able to come into
contact with the chemical. Establishing complete or potentially complete pathways and
eliminating pathways that either will not occur or that would only pose risks well below
those posed by other routes is a critical first step in exposure assessment, Possible
exposure routes at the site are discussed below.

- The Site Avenue Middle School consists of the school building, located on the
central and northern portions of the property, and parking lots located on the southern
portion of the site. Potential receptor populations for the site include students, teachers,
and staff using the school, neighborhood residents using the community center,
maintenance workers, utility workers or others working for a short period in subsurface
soils, and construction workers who may in the future work for more extended periods of
time in subsurface soils.

The site buildings and asphalt parking cover most of the area of the school site (virtually
all (over 95%) of the site is paved or covered by the building) and this cover will serve to
limit the potential for direct contact with site soil. Landscaped areas are minimal.
Contact could occur to workers involved in installing or maintaining underground utilities
beneath the building or across the grounds. These workers could also potentially contact
soil containing asbestos, which would pose an inhalation exposure risk. Children using
the play areas may also contact site soils if the grass cover is worn down by frequent use.
Any future activities that involve regrading or construction may also result in more
regular contact by comstruction workers. Groundskeepers at the site may also have
regular contact with soil. An extensive cleanup was performed to locate and remove
asbestos-impacted soil and in addition, 2-4 feet of clean soil was imported across-the site.
Consequently, children and groundskeepers are not anticipated to have the potential to
contact asbestos-containing soil.
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For groundwater, volatile constituents may migrate through vadose zone soil and into
building air, Therefore, the potential for human exposure via inhalation of constituents
volatilizing from groundwater is evaluated. A vapor membrane has been installed under .
the southern portion of the building, in the area impacted by chlorinated volatile organic
compounds, however, so the potential for exposure via this pathway is limited. A poly
vapor barrier was also placed beneath the northern portion of the building. This poly
barrier is not specifically designed to preclude the migration of volatile constituents but
will have some effect on the migration potential of subsurface constituents. :

Evaluation of exposure pathways at a site must consider both current and potential future
uses of the area. At present and in the foreseeable future, the property will be used as a
school for middle school-aged children (11 - 13 years old) and as a community center, In
order to address current and potential future exposures under a condition of unrestricted
use, use of the site for the construction of a residential house is evaluated. This scenario is
addressed in order to evaluate risks under an assumption of unlimited use of the property.
Exposure and risks to school children during the school year will be no greater than risks
associated with the residential use scenario. Any other uses of the property would pose
risks lower than that associated with residential property use, and consequently,
evaluation of the residential use scenario is protective of individuals engaged in other
uses on the property. Under a scenario involving use of the property as a site for a
residential house, exposure could potentially occur via direct contact with chemicals
detected in site soil.

In summary, the school site is covered by a building and paving, with only limited
landscaped areas but exposure under current site plans could include:

o Inhalation exposure by building occupants to chemicals that migrate from
groundwater into building air. As noted above, this route is restricted by the
presence of a vapor barrier under the building.

o Direct contact (ingestion and dermal absorption) exposure by utility workers and
groundskeepers to constituents present in soil.

o Direct contact (ingestion and dermal absorption) exposure by school children to

_constituents present in soil.
o Inhalation exposure to asbestos by utility workers contacting subsurface soil.
®
Exposure in the future is likely to be similar. However, future use of the site could result
in exposures that would include:;
o Direct contact exposure by children and adults to chemicals present in site soil
o Direct contact exposure by construction workers to chemicals present in site soil

Other possible exposure scenarios at the site such as inhalation exposure or direct contact
with soil by passersby or community center users under current conditions will be lower
than estimated under the scenarios noted above.
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4.2 Quantitative Exposure Assessment

Individuals are exposed to materials released into the environment in varying quantities
and proportions via a wide variety of exposure routes, The actual amount of material to
which an individual is exposed depends on the individual’s frequency, extent, and
duration of exposure, which in turn depend on many factors, including location of
residence, age, body weight, sex, and activity patterns. Patterns of exposure are highly
variable among individuals. This large potential variation in exposure to environmental
contaminants implies that a certain amount of uncertainty is inherent in risk assessment.
It also suggests that simplified approaches and assumptions be used in the process of
exposure assessment.  This exposure assessment uses standard approaches and
assumptions that are designed to be health protective, e.g., they are designed to produce
estimates of exposure that overestimate, rather than undcresnmate actual exposure and
risk.

The purpose of a quantitative exposure assessment is to estimate the Chronic Daily Intake
(CDY) of each chemical of concern by an individual for each exposure route. For
carcinogens, the CDI is averaged over the full lifetime (average of 75 years; MADEP
1994) and is termed the Lifetime Average Daily Dose or LADD. For noncarcinogens, the
dose is only averaged over the period of exposure and is noted as the Average Daily Dose
or ADD. MADEP notes that noncarcinogenic ADDs can be calculated for acute exposure
(single day exposure; acute ADD), for short term exposure periods (generally less than 7
years; subchronic ADD) and for longer-term exposures (chronic ADD)., Because no
chemicals that are particularly acutely toxic are present, only a single ADD has been
calculated for each chemical. This ADD will be compared with a reference dose (RfD;

based on chronic exposures). The LADD is multiplied by the cancer slope factor (CSF)
for the target chemical to estimate risk.

4.2.1 Current Exposure Scenarios

For the purpose of this risk characterization, it is assumed that school children, school
staff, visitors to the community center, and utility workers may be exposed to constituents
present in the groundwater and soil by inhalation and direct contact, respectively. These
exposure scenarios are evaluated below. For the inhalation route, the actual exposure will
be substantially lower than calculated, as the vapor barrier that has been placed beneath
the southern half of the building will serve to greatly restrict or prevent infiltration of the
volatile constituents into indoor air.

Inhalation Exposure

Inhalation exposure could occur as a result of the chemicals migrating from groundwater,
through vadose zone soil and then into the school building. It is assumed for purposes of
this assessment, that an employee spends an entire 8 hour workday in the building. It is
further assumed that the individual breathes 10 m’ of air per workday (Occupational
Safety and Health Administration or OSHA), works 250 days per year (EPA 1989) and
works at the school for 20 years. Children will have generally similar exposure, as they
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breath slightly more per unit body weight than adults but will be at the site for a shorter
period of time each day and for a shorter time each year and for a shorter number of years,

Research on the movement of chemicals from soil or groundwater into buildings suggests
that soil conditions, depth to groundwater, building construction, and building ventilation
will all influence chemical migration into buildings (Johnson and Ettinger 1991; Little et
al 1992; Pignatello and Xing 1996; Garbesi et al 1993; Fischer et al 1996). Conditions at
the property are consistent with conditions considered in developing the MADEP (1994)
model for migration of chemicals from groundwater into buildings. Consequently, this
model will be used at the site.

Theé exposure assumptions noted above are used together with the simple model presented
in MADEP (1994, based on Johnson and Ettinger 1991) for transport of chemicals from
groundwater to indoor air, after mathematically manipulating the model to solve for
exposure dose. Henry’s Law constants are listed on Table 4. For the VPH/EPH
petroleum fractions in groundwater, research by Fischer et al. (1996) suggests that
significant biodegradation occurs in vadose zone soil, with concentration decreases on the
order of a factor of 1000. An additional modification factor of 10 (actually 0.1; MADEP)
was used for the VPH/EPH fractions to account for this decrease. Finally, a factor of 10
(actually 0.1) is used to account for the decrease in potential exposure associated with the
vapor barrier and passive ventilation system. This factor also accounts for the fact that
EPCs were developed based on the well with the highest groundwater concentrations, and
groundwater concentrations under the building will be influenced by groundwater from
other areas of the site. Further discussion is provided in the uncertainty section (5.2).
Using these values and values from MADEP (1994), exposure can be calculated using the
equation:

ADD/LADD = CCWxEFxEDxIRxoxxdxHxClxmxyv
BWx ATx C2
Where: ADD = Average daily intake of the chemical (mg/kg/day),
LADD = Lifetime average daily dose (mg/kg/day),
CGW = Chemical concentration in groundwater (ug/liter),
EF = Frequency of contact (250 days/year),
ED = Exposure Duration (20 years; estimate),
IR = Inhalation rate (10 m3/workday; OSHA),
BW = Body weight (70 kg; EPA 1989),
AT = Averaging Time (365 days x 20 (ADD) or
75 years (LADD)),
oc = Attenuation factor (5 x 10%; MADEP 1994),
d = Modification factor (0.1; MADEP 1994),
m = modification factor (0.1 for VPH/EPH; section 5.2)
v = vapor barrier factor (0.1; estimate)
H = Henry’s Law Constant (dimensionless),
Cl = Conversion factor (1000 liter/m3), and
C2 = Conversion factor (1000 ug/mg).
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Results of this assessment are provided in Table 5 for school children and staff exposed
to groundwater concentrations at the site. A vapor membrane beneath the southern half
of the building and a poly vapor barrier exists beneath the northern half o the building and
these barriers will .greatly restrict if not prevent infiltration of constituents into building
air. As a conservative estimator of the effect of this barrier, it will be assumed that it
affords only a 10-fold dilution and attenuation factor in limiting infiltration. This value is
also provided in Table 5.

Soil Exposure - Utility Workers

Utility workers who dig into the subsurface soil may be exposed to chemicals present in
the soil by direct contact and subsequent ingestion of contaminated soil or by dermal
absorption of chemicals in soils adhering to the skin. Exposure to chemicals for these
workers can be evaluated using the assumption that utility workers would be exposed for
a time frame of 1 day per year for 10 years (MADEP 1995} and that the average worker
weighs 70 kg.

Soil Ingestion: Utility workers in frequent contact with site soil are estimated to ingest
500 mg of soil per day (MADEP 1995). Using this assumption and the others noted
above, the ADD and LADD for soil ingestion can be estimated using the formula:

ADD/LADD' = CS x IR x DAF x EF x ED
BW x 10°(mg/kg) x AT

Where:
ADD Average daily intake of the chemical (mg/kg/day),
LADD= Lifetime average daily dose (mg/kg/day),

]

cs = Chemical concentration in soil (mg/kg),

IR = Soil ingestion rate (500 mg/day; MADEP 1995),
RAF = Relative absorption factor (1; MADEP 1994),

EF = Frequency of ingestion (1 day/year; MADEP 1995),
ED = Exposure Duration (10 years; MADEP 1995),

BW = Body weight ( 70 kg; EPA 1989), and

AT . = Averaging Time (365 days x 10 (ADD) or 75

(LADD) years).

The calculated ADDs for the chemicals detected in soil at the site based on this equation
are provided in Table 6 for soil ingestion exposure to the site-wide average exposure
point concentration.

Dermal Contact: Dermal exposure to chemicals in soil can occur through direct physical
contact with soil. The same assumptions as for soil ingestion are used, with the
exceptions that in place of an ingestion rate, a soil adherence factor of 0.51 mg soil/cm?
of skin, an exposed skin surface area of 5000 cm’® and chemical-specific relative
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absorption factors were used. Using these assumptions, the ADD and LADD can be
estimated using the formula:

ADD/LADD = CSx ADx SA x RAFxEF x ED
BW x 10° (mg/kg) x AT
Where: ’
ADD = Average daily intake of the chemical (mg/kg/day),
LADD= Lifetime average daily dose (mg/kg/day),
cs = Chemical concentration in soil (mg/kg),
AD = Soil adherence to skin (0.51 mg/cmz; MADEP 1995),
SA =  Exposed skin surface area (5000 cm’; MADEP 1995),
RAF = Relative absorption factor (chemical specific;
- MADEP 1994),
EF = Frequency of contact (1 day/year),
ED = Exposure Duration (10 years),
BW = Body weight (70 kg; EPA 1989), and
AT =

Averaging Time (365 days x 10 or 75 years).

The calculated ADDs and LADDs for the chemicals in soil at the site based on this
equation are provided in Table 7 for exposure via dermal contact to the site-wide average
concentration detected in soil.

Inhalation Exposure - Asbestos

The constituents present in site soils are generally considered to pose substantjally more
risk via ingestion and dermal intake than via inhalation, with any additional risk added by
inhalation being insignificant relative to the risks associated with ingestion and dermal
contact exposure. An exception is asbestos, which will pose most risks via inhalation.
Consequently, risks were estimated for inhalation exposure to asbestos by utility workers.
It should be noted that an Activity and Use Limitation (AUL) has been placed in the area
where asbestos was encountered and this AUL should restrict the potential for exposure.
However, the potential risks associated with such exposure were still calculated.

The actual amount of asbestos-containing soil dust that becomes airborne will depend on
several factors, including soil moisture, location, and wmdspeed However, as a generic
value, the MADEP (1995) has estimated that 60 ug/m of site-related dust can be
assumed to be present in the breathing space. As noted above, the EPC for asbestos m
soil is 20 str/ug. This value can be multiplied by the so1l in-air concentration of 60 ug/m’
and by a conversion factor to 1 cubic meter/10° cm® to arrive at an asbestos in air
concentration of 1.2 x 10%/cm®, Utility workers are assumed to breathe 10 m3/workday
and to work for 10 days out of a lifetime at the school. Using these values, a lifetime
average da11y exposure level can be calculated by multiplying the air concentration by (10

m*/20 m?) and by (10 days/(365 days x 70 years). The resulting lifetime average daily
exposure is 2 x 107str/em’,
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Soil Exposure - Groundskeepers

Given the thickness of clean soil in the landscaped areas and given the very limited extent
of the landscaped areas, direct contact soil exposure will be very limited.

Groundskeepers or landscapers involved in property maintenance on site may be exposed
to chemicals present in the soil by direct contact and subsequent ingestion of
contaminated soil, and by dermal-absorption of chemicals in soils adhering to the skin.
Exposure to chemicals for these workers can be evaluated using the assumption that
workers would be exposed for a time frame of 5 days per week for 6 months (130 days;
MADEP 1995) over a 20-year working petiod at the school and that the average worker
weighs 70 kg.

Soil Ingestion: As noted above, given the thickness of imported clean soil and the limited
aerial extent of the landscaped areas, the potential for soil ingestion exposure will be very
limited. Workers in frequent contact with site soil are estimated to ingest 100 mg of soil
per day (MADEP 2002). Using this assumption and the exposure period noted above, the
ADD and LADD for soil ingestion can be estimated with the same formula used for
utility workers under the current use scenario. The calculated ADDs and LADD:s for the
chemicals detected in soil at the site based on this equation are provided in Table 8 for
soil ingestion exposure to the site-wide average exposure point concentration.

Dermal Contact: Dermal exposure to chemicals in soil can occur through direct physical
contact with soil. The same assumptions as for soil ingestion are used in calculating
exposure, with the exceptions that in place of an ingestion rate, a soil adherence factor of
0.19 mg soil/em? of skin, an exposed skin surface area of 5000 cn®(MADEP 1994,
2002), and chemical-specific relative absorption factors were used. Using these
assumptions, the ADD and LADD can be estimated with the same formula used for utility
workers under the current use scenario. The calculated ADDs and LADDs for the
chemicals detected in soil at the site based on this equation are provided in Table 9 for
dermal absorption exposure to the site-wide average exposure point concentration.

Soil Exposure - School Children/Community Center Users

Given the thickness of clean soil in the landscaped areas and given the very limited extent
of the landscaped areas, soil contact by children or community center users will be very
limited. School aged children using the grounds may contact soil in areas where use has
worn away the grass cover but the immediately underlying soil will consist of clean fill
placed across the site. Use by children is likely to be limited to recess periods during the
school day and to occasional use during other times of the day and year, Use by visitors
to the community center is likely to be even lower. The potential exposure will be lower
than that for a groundskeeper but children are potentially more sensitive. Exposure at the
school will be less than what could occur at a residence, in that exposure will be less
frequent and of shorter duration than is assumed for residential exposure. Therefore, a
residential use scenario is evaluated below to assess the potential exposure and risks
under a condition of unrestricted use of the property, include use by school children and
community center visitors.
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4.2.2 Future Residential Use Exposure Scenarios

In the unlikely event that the property was converted for single-family residential use,
exposure to chemicals in soil could occur via ingestion of contaminated soil or via
contact and subsequent dermal absorption of chemicals in soils adhering to the skin. As
noted previously, direct contact could also occur to children playing in outdoor areas but
such exposure would be lower than that estimated for residential site users. Construction
workers could also be exposed to chemicals in soil and would also have a lower exposure
potential than that associated with residential site use.

Soil BExposure - Residential Users

Residential site users may be exposed to chemicals by direct contact and subsequent
ingestion of contaminated soil or dermal absorption of chemicals in soils that adhere to
the skin, Exposure to chemicals for these residents can be evaluated using standard
MADEP assumptions on residential exposure frequency and duration. Direct contact
exposure to soil is of greatest concern for young children (1-8 years old), as this age
group is most likely to ingest soil and to be in regular contact with soil (MADEP 1994).
Older residents can also be exposed to constituents in soil while gardening or engaging in
other outdoor activities, or as a result of contact with soil that has entered the house.
Because exposure to noncarcinogens is only assumed to be of concern over the period of

exposure, evaluation of exposure to children provides the most health protective scenario

and will be used in calculating ADDs. For soil ingestion, it is assumed that children
under the age of 8 years ingest a time weighted average of 3.1 mg soil/kg-day (MADEP
1994). For exposure to carcinogens, exposure throughout the lifetime is of concern.
Consequently, the full period of exposure is considered. Residents are assumed to stay in
the same house for 30 years and to ingest a time-weighted average of 0.41 mg soil/kg day
(MADEP 1994). Using these assumptions, the ADD for soil ingestion can be estimated
using the formula:

ADD/LADD = CS x TWIR x RAF
| 10° (mg/kg)
Where: :
ADD = Average daily intake of the constituent (mg/kg/day),
LADD= Lifetime average daily intake (mg/kg/day),
CS = Constituent concentration in soil (mg/kg),
TWIR = Time weighted ingestion rate (3.1 (ADD) or 0.41

(LADD) mg soil/kg day; MADEP 1994),
RAF = Relative absorption factor (1; MADEP 1994),
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The calculated ADDs and LADDs for the chemicals detected in soil at the site based on
this equation are provided in Table 10 for soil ingestion exposure to the exposure point
concentrations.

Dermal exposure to constituents in soil can occur through direct physical contact with
soil. The same assumptions as for soil ingestion are used, with the exceptions that in
place of time-weighted ingestion rates, time weighted dermal contact rates of 28.5 mg
soil/kg-day (ADD) and 7.3 mg soil/kg-day (MADEP 1994), are used. The time-weighted
dermal absorption rates can be modified based on the data of Kissel and all, which
indicate a dermal adherence factor of 0.35 mg/cm? rather than 0.51 mg/cm® (MADEP
2002). Adjusting the time weighted dermal contact rates by the ratio of these values
(0.35/0/51) results in values of 19.6 mg soil/kg-day (ADD) and 5 mg soil/kg-day
(LADD). Relative absorption factors for dermal absorption are generally lower than oral
RAFs and values listed in MADEP 1994 were used to calculate exposure. Using these
assumptions, the ADD and LADD can be estimated using the formula:

ADD/LADD = CS x TWDC x RAF
10° (mg/ke)
- Where:
ADD = Average daily intake of the constituent (mg/kg/day),
LADD= Lifetime average daily intake (mg/kg/day),
CSs = Constituent concentration in soil (mg/kg),
TWDC= Time weighted dermal contact (19.6 (ADD) or 5

(ILADD) mg soil/kg day; MADEP 1994),
RAF = ‘Relative absorption factor (chemical specific;
MADEP 1994),

The calculated ADDs and LADDs for the constituents in soil at the site based on this
equation are provided in Table 11 for exposure via dermal contact to the EPCs in soil.

Soil Exposure - Construction Workers

Construction workers involved in building on site may be exposed to chemicals present in
the soil by direct contact and subsequent ingestion of contaminated soil, and by dermal
absorption of chemicals in soils adhering to the skin, Exposure to chemicals for these
workers will be lower than that calculated for residents, and is not quantitatively
evaluated. In addition, the AUL for the asbestos area will require that any excavation
below a depth of approximately 5 feet be performed by workers who are adequately
protected and trained, and implementing federal and state occupational health and safety
requirements (e.g., 129 CFR 1910.120). The work will also need to be performed in
accordance with all relevant federal and state regulations and policies that govern such
construction activities.
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5.0 HEALTH RISK EVALUATION

In this section, information on the potential levels of exposure to constituents of concern
(presented in the exposure assessment) is combined with information on the toxicity of
the constituents (presented in the toxicity criteria section) in order to determine the
potential health risks to individuals living near the site under current conditions. For
noncarcinogenic (systemic) effects, USEPA and MADEP assume that there is a level
below which no effects will occur (a threshold no effect concentration). For carcinogens,
however, it is assumed that any exposure has some probability of causing cancer and it is
therefore assumed that there is no threshold no effect level. Because of these different
assumptions, potential noncarcinogenic and carcinogenic health effects are evaluated
separately, The cancer risk is obtained by multiplying the lifetime average daily dose
(LADD) of the constituent under consideration (from the exposure assessment) by its
cancer potency factor or slope factor (CSF; from the toxicity section). Cancer risks for
individual constituents and for different pathways that could affect the same receptor are
then summed to estimate the total cumulative risk posed by the site. EPA typically
expresses cancer risk in terms of an upper-bound excess lifetime cancer risk level. For
Method 3 risk characterizations, MADEP uses an upper-bound excess lifetime risk level
of a one in one hundred thousand (10'5) as a goal for total cumulative risk for
carcinogens.

To evaluate possible risk from exposure to noncarcinogenic constituents, the average
daily exposure dose (ADD) is divided by the reference dose (RfD). If the ADD:RfD ratio
is less than one (i.e., if the daily intake is below the health criterion) the constituent is
considered unlikely to pose a health hazard to individuals exposed under the given

- scenario. As suggested in the USEPA (1986) guidelines for Health Risk Assessment of
Chemical Mixtures, the ADD;RfD ratios are summed to determine if combined exposure
may pose a health concern. It should be noted that the summed ADD/R{D ratio (termed
the hazard index or HI) is used only as an indication of possible hazard. ADD/RfD ratio
sumumation is only valid if there are no synergistic or antagonistic interactions among the
summed compounds and if they have the same mechanism and site of action.

A number of assumptions were used in deriving the ADDs, LADDs, and the RfDs and
CSFs. Therefore, there is some uncertainty in interpreting the implications that the
noncarcinogen CDI:RfD ratios have for risk. However, in the estimation of these factors,
conservative (health protective) assumptions were made so that it is improbable that the
CDIR{D ratio would be less than one if there were any actual hazard at the site. A
further discussion of the uncertainties in risk assessment is presented in section 5.2.

5.1. Health Hazards at the Site
Risks associated with exposure to site constituents under a scenario involving current site

plans are presented in Tables 5-9. Risks associated with the hypothetical future use of the
site for residential purposes are presented in Tables 10 - 11. A summary of the hazard
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indices and cancer risk values is provided below. As indicated in this summary table, the
ADD/RSD ratio for the noncarcinogenic effects is less than one for all current and
potential future scenarios, indicating that systemic effects are unlikely. The cancer risk
does not exceed the cumulative target risk level of 107 (1E-05) for all current and
potential future scenarios evaluated quantitatively. The PAHs were determined to be
present at background concentrations and by definition are not considered to pose a
significant risk.

For asbestos, a screening-level evaluation indicated a potential exposure on a lifetime
average daily dose basis for a utility worker of 2 x 107 strfem®. This value can be
compared with the concentration that would be assoc1ated with the target risk level (107
risk) for lifetime exposure. The target risk level is 1 x 10 str/em?, so exposure at the site
does not exceed this value and consequently, does not pose a s1gmﬁcant risk. It should be
noted that several conservative assumptions were used in this evaluation to account for
the use of PLM rather than TEM in the assessment.

Considering the chemicals detected and their locations, and using conservative (health
protective assumptions, no chemicals were present at concentrations that exceeded target
levels. Consequently, the conditions at the site present a condition of No Significant Risk
to Human Health for current and future conditions.

Summary of Hazard and Risks
at the Site Avenue Middle School Site,
Exposure Scenario  Pathway Table Hazard Risk
Building Occupant  Inhalation 5 0.01 4E-06
Utility Worker Soil ingestion 6 0.0002 6E-10
Dermal contact 7 0.0002 3E-10
Cumulative 0.0004 9E-10
Groundskeeper Soil ingestion 8 0.005 3E-08
Dermal contact 9 0.009 3E-08
Cumulative 0.01 6E-08
Unrestricted Use Soil ingestion 10 0.03 9E-08
Exposure (school Dermal contact 11 0.03 1E-07

or residential) Cumulative 0.06 2E-07
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5.2 Uncertainties in the Human Health Risk Characterization

The procedures and inputs used to assess potential human health risks in this and most
such evaluations are subject to a wide variety of uncertainties. In general, there are five
main sources of uncertainty in the risk assessment of a reasonably well characterized site:

Environmental chemistry sampling and analysis,
Environmental parameter measurements,

Fate and transport modeling,

Toxicological data and dose-response extrapolations, and
'Errors through combinations of the above.

© 66 © © o

These sources of uncertainty as they pertain to this risk assessment are discussed below.

Environmental chemistry sampling and analysis error can stem from the error inherent in
the procedures, from a failure to take an adequate number of samples to arrive at
sufficient areal resolution, from mistakes on the part of the sampler, or from the
heterogeneity of the matfix being sampled. Some sampling and analytical error is almost
certainly present, but probably has a limited impact on the results of this risk assessment.
A total of over 170 soil samples and over 80 groundwater samples were collected and
analyzed;

Exposure estimation is another potentially large source of error in this risk assessment,
Exposure estimates in many cases are highly dependent on the prediction of intake values,
exposure frequency, exposure duration, and other exposure assumptions used in the
assessment, For this site, the largest source of uncertainty is associated with the assumed
future use of the facility for a residential house. As noted previously, such use is unlikely
for economic reasons. Consequently, actual exposure at the site is likely to be much
lower than predicted in the risk characterization,

" As noted previously, estimation of volatilization rates from the subsurface soil and
groundwater into buildings is subject to a considerable amount of uncertainty. Standard
assumptions and equations were used to estimate the potential concentrations of
chemicals in breathing zone air, with the exception of the use of an additional
modification factor to account for biodegradation of petroleum hydrocarbons. These
equations still do not account for the decrease in chemical concentrations that are likely to
occur over time, particularly if the chemicals are, in fact, being released to the
atmosphere. Air exchange rates in the school will be considerably higher than used in the
mode] because of the nature of the building and this increased air exchange will serve to
decrease the buildup of chemicals in building air. For petroleum compounds that are
subject to biodegradation under aerobic conditions, Fischer et al (1996) noted that a
substantial loss of various petroleum chemicals (100 - 1000 fold) occurred in the shallow
subsurface, apparently as a result of natural (intrinsic) biodegradation. Because
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biodegradation and increased air exchange were not accounted for in the model used, a
modification factor of 100 was incorporated into the evaluation for the VPH/EPH
chemicals only (these are subject to biodegradation). Considering these factors, and that
the exposure parameters used in this exposure assessment were selected to ensure that
exposure was overestimated rather than underestimated e.g., it is unlikely that the same
individual would work at the school for 250 days/year for 20 years), actual exposure is
likely to be lower than estimated in this risk characterization.

The results of animal studies were used to predict the potential health effects of a
chemical in humans. Extrapolation of toxicological data from animal tests is probably
one of the largest sources of uncertainty in any risk assessment. There may be important
but unidentified differences in uptake, metabolism, and distribution in the body between
the test species and man. Typically, the animals are administered high doses of a
chemical in a standard diet while humans are generally exposed to much lower doses in a
highly variable diet. Humans have a 75 year lifetime and may be exposed either
intermittently or regularly for an exposure period ranging from months to a full lifetime.
Because of these differences, it is not surprising that extrapolation error is a large source
of uncertainty in risk assessment. Even if studies in humans are available, uncertainties
can be large because the diet, activity patterns, exposure duration and frequency, and
individual susceptibility may not be the same in the study populations as in the
individuals exposed at the site.

Uncertainties from different sources will be compounded in the risk assessment. For
example, if a CDI for a contaminant measured in the environment is compared to an RfD
to determine potential health hazard, the uncertainties in the concentration measurement,
exposure assumptions and the toxicology are all expressed in the result. In order to
ensure that human health is adequately protected, the -public health assessment
incorporates conservative (unlikely to underestimate risk) approaches and uncertainty
factors. Therefore, the actual risk associated with the exposure routes considered in this
assessment is unlikely to be larger, but may be lower than that predicted.



30

6.0 RISKS TO THE ENVIRONMENT, PUBLIC WELFARE, AND SAFETY

As part of a Method 3 Risk Characterization, risks to public welfare, safety, and the
environment must be evaluated. These risks are evaluated in this section for the Site

Avenue Middle School Site

6.1 Risks to the Environment

A Method 3 Risk Characterization evaluates whether residual chemicals detected at a
disposal site pose a risk of harm to the environment. The site is located at some distance
from aquatic receptors. Avery large River is located approximately 2000 feet to the
south of the site and groundwater appears to flow towards the river. The potential for site
constituents in groundwater to impact aquatic life in the river was evaluated by
comparing concentrations of chemicals in groundwater with the lowest aquatic toxicity
criteria identifted by MADEP (1994), modified by a factor of 10 to account for dilution
and attenuation in groundwater. Actual dilution and attenuation will be substantially
greater given the distance to the river and the size of the river. This comparison is
provided in Table 12, As can be seen from this table, all constituents are present at
concentrations that are well below the adjusted AWQC values.

The site is covered with buildings, pavement, or landscaping and does not provide
desirable habitat for terrestrial species and any future development is unlikely to modify
habitat for terrestrial species. Consequently, no pathway exists for exposure by
environmental receptors to site soil. Based on a consideration of both groundwater and
soil, a level of No Significant Risk to the environment exists for current and future
conditions at the site,

6.2 Risks to Public Welfare

Residual chemicals at the site do not present nuisance conditions (i.e., unpleasant odors
or similar effects) and are unlikely to significantly impact property values. No chemical
is present at a level that exceeds its UCL. Therefore, a level of No Significant Risk to
welfare exists for current and future conditions at the site.

6.3 Risks to Safety

Several of the chemicals detected in site soils and groundwater are flammable and could
pose an explosion hazard at high concentrations. However, the results of the modeling
conducted as part of the human health risk characterization indicate that only very low
airborne levels could occur, levels well below lower explosive limits for the compounds.
The presence of these materials at low concentrations is unlikely to contribute to
conditions that pose a safety risk, Consequently, the chemicals are considered to pose No
Significant Risk to safety at the property.
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- 7.0 CONCLUSIONS

A Method 3 Risk Characterization characterizes the risk of harm to health, public
welfare, safety, and the environment. Risks to human health associated with the residual
constituents present in soil and groundwater at the Site  Avenue Middle School Site
on Site  Avenue were characterized
using standard risk assessment procedures as developed by the USEPA and MADEP. In
order to ensure that public health is adequately protected, conservative (unlikely to
underestimate risk) assumptions were used in deriving both the exposure estimate and the
toxicity values. Because of the use of these conservative (although not necessarily worst
case) assumptions, it is likely that the actual potential for non-cancer and cancer risks is
even lower than estimated in this report.

A condition of no significant risk of harm to human health exists or has been achieved if
no standards are exceeded and cumulative cancer and non-cancer risks are below state
target levels (310 CMR 40.993(7)). The EPCs at the site do not exceed applicable public
health standards (standards do not exist for soil and are not applicable for groundwater).
For both current and potential future use scenarios, the calculated Non-cancer Risks are
below the Cumulative Receptor Non-cancer Risk Limit of an HI of 1 and the calculated
Cumulative Cancer Risk does not exceed the Target Risk Level of a 10™ risk for all
quantified exposure scenarios. PAHs are present at the site at levels that are consistent
with urban background and as such, do not pose a significant risk. Consequently, a
condition of No Significant Risk to Human Health has been achieved at the site. It
should also be noted that an AUL placed on the area where asbestos was detected will
further limit the potential for exposure and risks in that area.

A Stage 1 Environmental Screening was conducted to evaluate risks to ecological
receptors at the site. For soils, the buildings, pavement, and landscaping should limit the
potential for adverse effects to terrestrial organisms. Concentrations of constituents in
groundwater were compared with surface water quality criteria modified to account for
dilution and attenuation associated with migration and all site concentrations were lower
than these criteria. Therefore, the chemicals and the site are considered unlikely to pose a
risk to ecological receptors, and, a level of No Significant Risk to the Environment exist

at the site, ‘

Risks to public welfare and safety were evaluated separately. The residual constituents are
considered unlikely to pose a nuisance risk to workers or residents and are below upper
concentration limits (UCLs). Therefore, a Condition of No Significant Risk to Public
Welfare is considered to exist at the site. Finally, consideration of chemical
characteristics and behavior indicate that the residual chemicals will not pose a risk to
safety and a Condition of No Significant Risk to Safety exists at the site.
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Tabie 1
Exposure Point Concentrations for Soil

ANALYTE Number of
Samples Average Max EPC
VOCs (mg/kg)
Benzene 131 0,048 1.45 0.048
Ethylbenzene 131 0.085 2.0 0.085
Toluene 131 0.074 22 0.074
Xylene 131 0.232 9.6 0.232
cis-1,2-Dichloroethene 124 0.070 1.5 0.070
Tetrachloroethene 124 0.70 15.0 0.70
Trichloroethene 124 0,092 34 0,092
Viny! chloride 124 0.097 2.95 0.097
VPH (mg/kg) :
C5-C8 Aliphatics 19 9.0 79.0 9.0
C9-C12 Aliphatics 19 95.0 743.0 95.0
C9-C10 Aromatics 143 68.0 412,0 68.0
EPH (mg/kg)
C9-C18 aliphatics 77 182 3100 182
C19-C36 aliphatics 7 238 2940 238
C11-C22 aromatics 77 187 2870 187
PAHs (mg/kg)
2-Methylnaphthalene 13 . 0.18 0.76 . 018
Acenaphthene 13 0.29 1.7 0.29
Acenaphthylene 13 0.14 0.3 0.14
Anthracene 13 0.60 49 0.60
Benzo(a)anthracene 13 1.46 13.0 1.46
Benzo(a)pyrene 13 1.36 120 1.36
Benzo(b)fluoranthene d 13 1.10 9.7 1.10
Benzo(g.hh)perylene 13 0.88 73 0.88
Benzo(k)fluorathene 13 1.10 9.2 1,10
Chrysene ’ 13 1.49 130 1.49
Dibenzo(a,h)anthracene 13 031 19 031
Fluoranthene 13 3.02 - 280 3.02
Fluorene 13 033 2.0 0.33
Indeno(1,2,3-cd)pyrene 13 0.97 8.3 0.97
Naphthalene 124 0.36 7.6 0.36
Phenanthrene 13 2.08 19.0 2.08
Pyrene 13 2.78 24.0 2,75
Inorganics (mg/kg)
Arsenic 8 4.0 10 4.0
Chromium 8 10.0 19 10.0
Cyanide 8 0.1 0.19 0.1
Lead 7 62.0 230 62.0
Mercury 8 0.2 077 0.2



Table 2
Groundwater Exposure Point Concentrations

Maximum Maximom Maximum
Concentration/a Concentration/a Concentration/a GW-2 . GW-3
ANALYTE 33.55 Site Ave. 31 Site Ave. 48 Adjacent St. EPC EPC
ug/liter ugfliter ug/liter ug/fliter ugfliter
VOCs :
Benzene a5 10 10 Z 10
Ethylbenzene 0.8 10 10 7 10
Toluene 0.5 15 15 10 13
Xylene 1.8 12,5 10 8 12.5
Naphthalene 2.5 30 30 34 30
cis-1,2-Dichloroethene 0.5 130 28 57 57
Tetrachloroethene 82.0 1200 3000 1427 3000
1,1,2,2-Tetrachloroethane 0.5 6.5 10 6 6.5
Trichloroethene 2.2 66 ' 52 40 66
Viny! chloride 1.0 10 10 14 14
YPH :
C5-C8 Aliphatics 205 350 278 350
C9-C12 Aliphatics - 237 7030 3568 3568
C9-C10 Aromatics 128 4780 2858 2858
EPH
C9-C18 aliphatics 213 3790 45 1356 3790
C19-C36 aliphatics 975 540 63 527 540
C11-C22 aromatics 271 7917 65 378 797

a/Values listed are the maximum result for each constituent in each area from the most

recent sampling event, generally April 2001, except for the post-remediation samples from

GW-1 through GW-8B. Results for these wells were used as EPCs for cis-1,2-DCE, viny! chlodde,
C9-12 aliphatics and C9-10 aromatics, and are averages for the maximum well for the past year; see text

b/Values underlined and in italics represent half the detection limit for chemical that were
not detected in any sample for that date at that location, ’



Table 3
Comparison of Site Soil Concentrations with
Background Levels in Massachusetts

Site Results Background Levelsin MA
ANALYTE ' Soil Soil Natural Fill Urban
Average Maximum Soil Soil Maximum
PAHSs (mg/kg)/b
2-Methylnaphthalene 0.18 0.76 0.5 1 13
Acenaphthene 0,29 17 0.5 2 42 -
Acenaphthylene 0.14 03 0.5 1 10
Anthracene , . 0.60 4.9 1 4 130
Benzo(a)anthracene 1.46 13.0 2 9 250
Benzo(a)pyrene 1.36 120 2 7 230
Benzo(b)fluoranthene 1.10 9.7 2 8 270
Benzo(g,h,i)perylene 0.88 73 1 3 i
Benzo(k)fluorathene 1.10 9.2 1 4 150
Chrysene 1.49 13.0 2 7 240
Dibenzo(a,h)anthracene 0.31 1.9 0.5 1 39
Fluoranthene 3.02 28.0 4 10 450
Fluorene 0.33 2.0 1 2 79
Indeno(1,2,3-cd)pyrene 0.97 . 83 H 3 100
Naphthalene 0.36 7.6 0.5 1 28
Phenanthrene 2.08 19.0 3 20 480
Pyrene 275 24.0 4 20 440
Metals (mg/kg)/a.
Arsenic 4.0 10 20 20
Chromium 10.0 19 30 40
Cyanide 0.1 0.19 ) ND ND
Lead 62.0 230 100 600
Mercury 0.2 : 0.77 0.3 1

"Natural soil" represent soils from non-urban areas with no visible ash.
"Fill soils” represent soils that have visible coal or wood ash and are associated with fill.

Maximum values are the maximum detected in several studies
Background values derived from MADEP 2002 Technical update: Background Levels of
Polycyclic Aromatic Hydrocarbons and Metals in Soil.

Values in bold exceed the "natural soil" background value,

ND - Not determined; a value was not calculated for cyanide



Table 4
Human Health Toxicity Criteria for Chemicals of Concern

Chemicals Detected Henry's Law Reference Dose Cancer Slope Factor
at the Site Constant Oral RID Oral CSF PAH
(dimensionless) mg/kg/day 1/(mg/kg/day) TEFs
VOCs
C9-C10 aromatics/a 033 a 0.03 M
Benzene 02a 0.0017 E 0.029 1
Toluene 03 a 021
Xylene 0.2a 21
cis-1,2-Dichloroethene 06b 001 H
Tetrachloroethylene 0.08 a 0011 0.052/0.2 E'M
1,1,2,2-Tetrachloroethane 002 a 021
Trichloroethene 04 a 0.006 E 0011 W
Vinyl chloride la 1.9/0.3 H
EPH
C9-C18 aliphatics 69 a 06 M
C19-C36 aliphatics immobile a 6M
C11-C22 aromatics 0.03 a 003 M
PAHs
Acenaphthene 0.009 aa ©0.06 I
Acenaphthylene 0.05 a
Anthracene 0003 a 031
Benzo(a)anthracene 0.1
Benzo(b)flucranthene 0.1
Benzo()fluorathene 0.01
Benzo(g,h,D)perylene -
Benzo(a)pyrene 73 1
Chrysene - 0.01
Dibenzo(a,h)anthracene 1
Fluoranthene * 0.04 1
Fluorene 0.004 a 004 1
Indeno(1,2,3-cd)pyrene 0.1
2-Methylnaphthalene 0.01 '
Naphthalene 0.05 0.02 I
Phenanthrene 0.001 a
Pyrene 0.0002 a 0.031

@/An a indicates the value was obtained from MADEP 1994;
b indicates that the value was estimated or obtained from Howe et al 1986
b/Values indicate the source of the value: I-IRIS; H-HEAST; B-ECAO; M-MADEP




Table 5
Estimated Exposure and Risk for Building Occupants from Inhalation Exposure to Constituents in Groundwater

Inhalation Inhalation

GW-2
Chemicals Detected in EPC. ADD LADD RD = CSF Hazard Risk
Groundwater uglliter  mg/kg/day mg/kg/day mg/kg/day  1/(mg/kg/day) ADD/RID LADD x CSF
. YOCs :
Benzene yd 6.69E-07 1.78E-07 0.002 0.029 3.3E-04 5.2E-09
Ethylbenzene 7z 6.776-07 0.1 6.8E-06
Toluene 10 9.95E-07 0.2 5.0E-06
Xylene 8 7.93E-07 2 4.0B-07
Naphthalene 34 1.67E-07 0.009 1.9E-05
cis-1,2-Dichloroethene 57 1.67B-05 0.01 0.0
Tetrachloroethene 1427 5.59E-05 1.49E-05 0.01 0.2 0.0056 . 3.0E-06
1,1,2,2-Tetrachloroethane 6 1.48E-08 0.2 3.0E-09
Trichloroethene 40 7.84E-06 2.09E-06 0.006 0.011 0.00 2.3E-08
Vinyl chioride i4 1.83E-06 0.3 5.5E-07
VPH
C5-C8 aliphatics 278 3.03E-05 0.06 5.1E-04
9-C12 aliphatics 3568 4.69E-04 0.6 7.8B-04
C9-C10 aromatics 2858 3.69E-06 0.03 1.2E-04
EPH
C9-C18 aliphatics 1356 1.89E-04 06 3.1E-04
C19-C36 aliphatics 527 NA 6
C11-C22 aromatics 378 4 43E-08 0.03 1.5E-06

SUM 0.01 4E-06



ANALYTE

YOCs

Benzene
Ethylbenzene

Toluene

Xylene
cis-1,2-Dichloroethene
Tetrachloroethylene
Trichloroethene

Vinyl chloride

VPH

C5-C8 aliphatics
C9-C12 aliphatics
C9-C10 aromatics

EPH

C9-C18 aliphatics
C19-C36 aliphatics
C11-C22 aromatics

Noncarcinogenic PAHs
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(g,h,i)perylene
Fluoranthene
Fluorene
Naphthalene
Phenanthrene

Pyrene

Soil
EPC
mg/kg

0.048
0.085
0.074
0.232
0.070

0.70
0.092
0.097

95
68

182
238
187

0.18
0.29
0.14
0.60
0.88
3.00
033
0.36
2.1
2.7

. Exposure and Risk for Soil Ingestion by Utility Workers

ADD
mg/kg/day

9.3SE-10
1.66E-09
1.45E-09
4.54E-09
1.37E-09
.1.37E-08
1.80E-09
1.90E-09

1.76E-07
1.86E-06
133E-06

3.56E-06
4.66E-06
3.66E-06

3.52E-09
5.66E-09
2.74E-09
1.16E-08
1.72E-08
5.87E-08
6.46E-09
7T.05E-0%
4.11E-08
528E-08

LADD
mg/kg/day

1.25E-10

1.83E-09
2.40E-10
2.53E-10

Table 6

Oral
RID
mg/kg/day

0.0017
0.1

0.2

2

0.01
0.01
0.006

0.06
0.6
0.03

0.6

0.03

0.04
0.06
0.04
0.3
0.04
0.04
0.04
0.02
0.04
©0.03

Oral
CSF

1/(mg/kg/day)

SUM

0.02%

0.052
0.011
1.9

Hazard
ADD/RID

5.58-07
1.7E-08
7.2E-09
2.3E09
1.48-07
14E-06
3.0E-07

0.00000
3.1E-06
0.0000

5.9E-06
7.8E-07
1.2E-04

8.8E-08
94E-08
6.8E-08
3.9E-08
43E-07
1.5E-06
1.6E-07
3.5E-07
1.0E-06
1.8E-06

0.0002

Risk
LADD x CSF

3.6E-12

9.5E-11
2.6E-12
4.3E-10

6E-10



ANALYTE

VYOG s

Benzene

Ethylbenzene

Toluene

Xylene
cis-1,2-Dichloroethene
Tetrachloroethylene
Trichloroethene

Vinyl chloride

VPH

C5-C8 aliphatics
C9-C12 zaliphatics
C9-C10 aromatics

EPH

(C9-C18 aliphatics
C19-C36 aliphatics
C11-C22 aromatics

Noncarcinogenic PAHs
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(g,h,i)perylene
Fluoranthene
Fluorene
Naphthalene
Phenanthrene

Pyrene

182
238
187

0.18
0.29
0.14
0.60
0.88
3.00
033
0.36
21
27

0.08
0.1
0.12
0.12
0.1
0.1
0.1
0.1

05
0.2
0.18

0.2
0.1.
018

0.1
0.2

018

029
0.18
0.2
0.2
0.1
0.18
02

Table 7

Exposure and Risk for Dermal Contact by Utility Workers

ADD
mg/kg/day

383E-10

8.48E-10
8.86E-10
2.78E-09
6.99E-10
6.99E-09
9.18E-10

4.49E-07
1.80E-06
1.22E-06

3.63E-06
2.38E-06
3.36E-06

1.80E-09
S5.77E-09
2.52E-09
1.72E-08
1.58E-08
5.99E-08
6.59E-09
3.59E-09
3.77E-08
5.39E-08

me/kg/day

Oral
LADD RID

rag/kg/day

S5.11E-11 0.0017

0.1

02

2

0.01

9.32E-10 0.01

1.22E-10 0.006
1.29E-10

0.06
0.6
0.03

0.6

0.03

0.04
6.06
0.04

03
0.04
0.04
0.04
0.04
0.04
0.03

Oral
CSF

1/(mg/kg/day)

SUM

0.029

0.052
0.011
1.9

Hazard
ADD/RID

2.3E-07
8.5E-09
4.4E-09
1.4E-09
7.0E-08
7.0E-07
1.5E-07

0.0000
3.2E-06
0.0000

6.1E-06
4.0E-07
1.1E-04

4.5E-08
9.6E-08
6.3E-08
5.7E-08
4.0E-07
1.5E-06
1.6E-07
9.0E-08
94E-07
1.8E-06

0.0002

Risk
LADD x CSF

1.482E-12

48E-11
1.3E-12
2.5E-10

3E-10



ANALYTE

VOCs

Benzene

Ethylbenzene

Toluene

Xylene
cis-1,2-Dichloroethene
Tetrachloroethylene
Trichloroethene

Vinyl chloride

YPH

C5-C8 aliphatics
C9-C12 aliphatics
C9-C10 aromatics

EPH

C9-C18 aliphatics
C19-C36 aliphatics
C11-C22 aromatics

Noncarcinogenic PAHs
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
-Benzo(g,h,i))perylene
Fluoranthene

Fluorene

Naphthalene
Phenanthrene

Pyrene

Soil
EPC

0.048
0.085
0.074
0.232
0.070
0.70
0.092
0.097

95
68

182
238
187

.18
6.29
0.14
0.60
0.88
300
033
0.36

- 21
27

Table 8

Exposure and Risk for Soil Ingestion by Groundskeepers

] ADD
mg/kg/day

2.44E-08
4.32E-08
3.77E-08
1.18E-07
3.56E-08
3.56E-07
4.68E-08
4.94E-08

4.58E-06
4.83E-05
3.46E-05

9.26E-05
1.21E-04
951E-05

S.16E-08
1.47E-07
7.12E-08

3.03E-07 -

4 48E-07
153E-06
1.68E-07
1.83E-07
1.07E-06
137E-06

LADD
mg/kg/day

6.51E-09

9.50E-08
1.25E-08
1.32E-08

Oral
RfD

meg/ke/day

0.0017
0.1

0.2

2

0.01
6.01
0.006

0.06
0.6
. 003

0.6

0.03

0.04
0.06
.04

0.3
0.04
0.04
0.04
0.02
0.04
0.03

Oral
CSF

1/(mg/kg/day)

SUM

0.029

0.052
0.011
1.9

Hazard
ADD/RID

14E-05
43E-07
1.9E-07
5.9E-08
3.6E-06
3.6E-05
7.8E-06

0.00008
8.1E-05
0.00i2

1.5E-04
2.0BE-05
3.2E-03

2.3E-06
2.5E-06
1.8E-06
1.0E-06
1.1E-05
3.8E-05
4.2E-06
9.2E-06
2.7E-05
4.6E-05

0.005

Risk
LADD x CSF

1.9E-10

49E-09
14E-10
2.5E-08

3E-08



ANALYTE

VOCs

Benzene
Ethylbenzene

Toluene

Xylene
cis-1,2-Dichloroethene
Tetrachloroethylene
Trichloroethene

Vinyl chloride

VPH

C5-C8 aliphatics
C9-C12 aliphatics
C9-C10 aromatics

EPH

C9-C18 aliphatics
C19-C36 aliphatics
C11-C22 aromatics

Noncarcinogenic PAHs
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(g,h,i)perylene
Fluoranthene

Fluorene

Naphthalene
Phenanthrene

Pyrene

Soil
EPC

0.048
0.085
0.074
0.232
0.070
0.70
0.092
0.097

95
638

182
238
187

0.18
0.2%
0.14
0.60
0.88
3.00
0.33
0.36
2.1
27

Table 9

Exposure and Risk for Dermal Contact by Groundskeepers

Dermal
RAF

0.08
0.1
0.12
0.12
0.1
0.1
0.1
0.1

0.5
0.2
0.18

02
0.1
0.18

0.1
0.2
0.18
0.29
0.18
0.2
0.2
0.1
0.18
02

ADD
mg/kg/day

1.95E-08
4.32E-08
4.52E-G8
1.42E-07
3.56E-08
3.56E-07

. 4.68E-08

4.94E-08

2.29E-05
9.67E-05

6.23E-05 -

1.85E-04
1.21E-04
1.71E-04

9.16E-08
2.94E-07
1.28E-07
8.78E-07
8.06E-07
3.05E-06
3.36E-07
1.83E-07
1.92E-06
2.75E-06

LADD
mg/kg/day

S5.21E09

9.50E-08
1.25E-08
1.32E-08

Oral
RID

mg/kg/day

6.0017
0.1

02

2

0.01
0.01
0.006

0.06
0.6
0.03

0.6

0.03

0.04
0.06
0.04

03
0.04
0.04
0.04
0.04
0.04
0.03

Oral
CSF

1/(mg/ke/day)

SUM

0.029

0.052
0.011
1.9

Hazard
ADD/R{D
1.1E-05
4.3E-07
2.3E-07

7.1E-08
3.6E-06

3.6E-05 -

7.8E-06

0.0004
1.6E-04
0.0021

3.1E04

2.0E-05
5.78-03

2.3E-06
4.9E-06
3.2E-06
2.9E-06
2.0E-05
7.6E-05
8.4E-06
4.6B-06
4.8E-05
9.2E-05

0.009

Risk
LADD x CSF

1.511E-10

4.9E-09
1.4E-10
2.5E-08

3E-08



ANALYTE

VOCs

Benzene
Ethylbenzene

Toluene

Xylene
cis-1,2-Dichloroethene
Tetrachloroethylene
Trichloroethene

Vinyl chloride

YPH

C5-C8 aliphatics
C9-C12 aliphatics
C9-C10 aromatics

EPH

C9-C18 aliphatics
C19-C36 aliphatics
C11-C22 aromatics

Noncarcinogenic PAHs
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(g,h,i)perylene
Fluoranthene
Fluorene
Naphthalene -
Phenanthrene

Pyrene

Soil
EPC
mg/kg

0.048
0.085
0.074
0.232
0.070
0.70
0.092
0.097

95
68

182
238
187

0.18
0.29
0.14
0.60
0.88
3.00
033
0.36
2.1
21

Table 10

Exposure and Risk for Soil Ingestion for Unrestricted Use

ADD
mg/kg/day

1.49E-07
2.64E-07
2.29E-07
7.19E-07
2.17B-07
2.17E-06
2.85E-07
3.01E-07

2.79E-05
2.95E-04
2.11E-04

5.64E-04
7.38E-04
5.80E-04

5.58E-07
8.96E-07
434E-07
1.84E-06
2.73E-06
'9.30E-06
1.02B-06
1.12E-06
6.51E-06
8.37E-06

LADD
mg/kg/day

1.98E-08

2.89E-07
3.80E-08
4.01E-08

Oral
RiD
mg/kg/day

0.0017
0.1

0.2

2

0.01
0.01
0.006

0.06
0.6
0.03

0.6

0.03

0.04
0.06
0.04

0.3
0.04
0.04
0.04
0.02
0.04
0.03

Oral
CSF

U(mg/kg/day)

SUM

0.02%

0.052
0.011
1.9

Hazard
ADD/RID

8.8E-05
2.6E-06
1.1E-06
3.6E-07
2.2E-05
2.2E-04
4.8E-05

0.60047
4.9E-04
0.0070

9.4E-04
1.2E-04
1.9E-02

1.4E-05
1.5E-05
1.1E-05
6.1E-06
6.8E-05
2.3E-04
2.6E-05
5.6E-05
1.6E-04
2.88-04

6.03

Risk
LADD x CSF

5.8E-10

1.5E-08
42E-10
7.6E-08

9E-08



ANALYTE

VOCs

Benzene
Ethylbenzene

Toluene

Xylene
cis-1,2-Dichloroethene
Tetrachloroethylene
Trichloroethene

Vinyl chloride

VPH

C5-C8 aliphatics
C9-C12 aliphatics
C9-C10 arormnatics

EPH

C9-C18 aliphatics
C19-C36 aliphatics
C11-C22 aromatics

Noncarcinogenic‘PAHs
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(g,h.i)perylene
Fluoranthene
Fluorene
Naphthalene
Phenanthrene

Pyrene

Soil
EPC

0.048
0.085
0.074
0.232
0.070

070

0.092
0.097

95
68

182
238
187

0.18
0.29
0.14
0.60
0.88
3.00
0.33
0.36
2.1
2.7

Table 11

Exposure and Risk for Dermal Contact with Unrestricted Use

Dermal

RAF

0.08
0.1
0.12
0.12
6.1
0.1
0.1
0.1

0.5
0.2
- 0.18

0.2
0.1
0.18

0.1
0.2
0.18
029
0.18
0.2
0.2
0.1
0.18
0.2

ADD
mg/kg/day

7.53E-08
1.67E-07
1.74E-07
5.46E-07
1.37E-07
1.37E-06
1.80E-07
1.50E-07

8.82E-05
3.72E-04
2.40E-04

7.13E-04
4.66E-04
6.60E-04

3.53E-07
1.13E-06
4.94E-07
3.38E-06
3.10B-06
1.18E-05
1.29E-06
7.06E-07
7.41E-06
1.06E-05

LADD . RD
mg/kg/day mg/kg/day

89.98E-09 0.0017

0.1

0.2

2

0.01

3.50E-07 0.01

4.60E-08 0.006
4.85E-08

0.06
0.6
0.03

0.6
6
0.03

0.04
0.06
0.04

0.3
0.04
0.04
0.04
0.04
0.04
0.03

Oral
CSF

V(mg/kg/day)

SUM

0.029

0.052
0.011
19

Hazard
ADD/RID

4 .4E-05
1.7E-06
8.7E-07
2.7E-07
1.4E-05
14E-04
3.0E05

0.0015
6.2E-04
0.0080

1.2E-03
7.8E-05
2.2B-02

8.8E-06
1.9E-05
1.2E-05
- 1.1E-05
7.8E-05
2.9E-04
3.2E-05
1.8E-05
1.9E-04
35E-04

0.03

Risk
LADD x CSF

2.895E-10

1.8E-08
5.1E-10
9.2E-08

1E-07



Table 12
Comparison of Groundwater Concentrations with Aquatic Criteria

Groundwater Aquatic/a
Chemicals Detected in EPC Criteria x 10 Ratio
Groundwater ' ugflliter ug/liter EPC/Aquat
YOCs
Benzene ‘ 10 7000 0.0014
Ethylbenzene 10 4000 0.0025
Toluene 15 50,000 : 0.0003
Xylene 12.5 ' 50,000 0.0003
Naphthalene 30 6000 0.0083
¢is-1,2-Dichloroethene 57 50,000 0.0011
Tetrachloroethene 3000 4500 0.6667
1,1,2,2-Tetrachloroethane 6.5 24,000 0.0003
Trichloroethene 66 20,000 0.0033
Vinyl chloride 14 50,000 0.0003
VPH
© C5-C8 Aliphatics 350 , 4000 0.0875
C9-C12 Aliphatics 3568 20000 0.1784
(C9-C10 Aromatics 2858 . 4000 0.7145
EPH
C9-C18 aliphatics 3790 18,000 0.2106
- C19-C36 aliphatics ‘ 540 21,000 0.0257
C11-C22 aromatics 797 3000 0.2657

a/ Aquatic criteria are the lowest AWQC (MADEP 1994)
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NOTICE OF AN ACTIVITY AND USE LIMITATION




EXHIBITC

Reference:

This Activity and Use Limitation (hereinafter "AUL") Opinion is Exhibit C to a Notice of Activity and Use
Limitation (hereinafter "Notice of AUL") recorded on the deed for the above property In accordance with
-the Massachusetts Department of Environmental Protection (DEP) requirements. The AUL Opinion ls -
applicable to a portion of the property currently being developed as a new City Middle School
(hereinafter “the AUL Area®). The Opinionis applicable to that part of the school property that s located
on the parcels ) impacted by the release
of asbestos The AUL Opinion and the AUL area is associated with
asbestos contamination remaining above background concentrations in site solis which are located at
depths of more than.5 feet below current surfaces. A summary of inf ormatlon relative to the documented
release and remedial response activities is presented below.

This AUL Opinion and Notlce'bf AUL have been prepared in conjunction with a Response Action Qutcome
(RAQ) Statement and supporting documentation that are being submitted to the Massachusetts DEP for
the school property with regard to the above RTNs.

This AUL Opinion pertains to the AUL Area and was prepared on behalf of the. City

in accordance with the provisions contained in the
Massachusetts Contingency Plan (MCP), 310 CMR 40.1074.

Site Description and Current Conditions



'Activities and Uses Permitted by this AUL Opinion

A condition of No Significant Risk of harm to human health, public safety, welfare and the environment
(such condition being defined in the MCP, 310 CMR 40.0000) exists for any foreseeable period of time so
long as any of the following activities and uses occur on the AUL Area:

1.

All uses and activities that are consistent with uses and activities typically associated wlth a
school and a community recreation center provided that such activities and uses do not inciude

- any disturbance of the soil within the limits of the AUL area that was in place prior to school

construction and that is located below Elevation +64.25 referenced to the City Base, The
top of the slab for the school building is at Elevation +70.25 and the slab is 12 inches thick, :
therefore the soil to be left undisturbed is 5 feet balow the bottom of the slab. Paved areas and
limited landscaped areas outside the building are approximately at Elevation +69.5, therefors the
soll to be left undisturbed is also 5 feet below the paved and landscaped areas outside the
building;

Any ather use or activf’fy which does not disturb the soil below Elevation +64.25 (5 feet below the
slab of the school building) within the limits of the AUL Area;

L.andscaping and maintenance of topsoil cbtained outside the disposal site and brought to the
AUL Area or other materials placed on the existing soil may be performed provided that there is
no disturbance of the soil below Elavation +64.25 (5 feet below the slab of the school building or
the ground surface);

Such other activities or uses of the AUL Area which, In the Opinion of an LSP, shall present no
greater risk of harm to human health, safety, public welfare or the environment than the activities
and uses set forth In this paragraph; and

Such other activities and uses not Identified below as being Activities and Uses lnconsment with
the ALIL.

Activities and Uses Inconsistent with this AUL Opinion

Actlvities and uses which are inconsistent with the AUL Opinion, and which, if implemented at the AUL
Area may result in a significant risk of harm to human health, safety, welfare or the envi ronment, are as

follows:
1.
2.

Any use of the AUL Area for the growing of fruits and vegetables for human consumption; and

Any construction activity or any other activity in the soll below Elevation +64.,25 (5 feet below the
slab of the school building) within the AUL Area which is subject to the Notice of AUL, unless
completed by workers who are adequately protected and trained, and implementing federal and
state occupational, health and safety requirements (e.g. 129 CFR 1910.120), and unless
petformed in accordance with all relavant federal and state regulations and policles that govern



such construction activities. Any construction activity or any other activity in the soll below
Elevation +64.25 must be performed under the oversight of a Licensed Site Professlonal,
including the prior development and Implementation of a Soit Management Plan and a Health and
Safety Plan,

Obligations and Conditions to Maintain a Condition of No Significant Risk

1. These AUL apply to the AUL Area as described in Exhibits A and A-1 and as-depicted on Exhibit
B; .

2. It shall be the obligation of the AUL Area owner to maintain compliance with the conditions set
forth in the AUL. and prevent such activities and uses that are considered inconsistent with this
AUL Opinion as enumerated abovs;

3, Pursuant to 310 CMR 40.1012, it shall be the obligation of the AUL Area owner to provide notice
to holders of any intergst(s) in the AUL Area or portion thereof (including, without limitation,

owners, lessees, tenahts, mortgagees, and holders of easement rights) of the existence of the
CAUL;

4, Pursuant to 310 CMR 40.1012, it shall be the obligation of the AUL Area owner to evaluate risks
associated with proposed changes in Activities and Uses of the AUL Area, that could increase risk
of harm to human health, safety, welfare and the environment and to perform additional response
actions prior to any such changes In the AUL Area Activities and Uses, as required by 310 CMR
40.0000; :

5. A Soil Management Plan must be prepared by a Llcensed Site Professional prior to the
commencement of any activity that is likely to disturb soil below Elevation +64.25;

6. All construction or other activity that is likely to disturb soil below Elevation +64.25 must be
¢ performed by properly trained and equipped personnel under a site-specific Health and Safety
Plan In accordance with all relevant federal and state regulations and policies that govern such
- construction activities, Including but not limited to federal and state occupatlonal, health and safety
requirements (e.g. 129 CFR 1910,120);

7. It shall be the obligation of the AUL Area owner to maintain the floor of the bullding, the concrete
walkways, the asphalt pavement and/or landscaping materlals in good repair and integrity such
thac} access to soil located beneath the cover material and below.Elevation +64.25.is pravented;
an . .

8. It shall be the abligation of the AUL Area owner to record and/or register the Notice of Activity and
Use Limitation as specified in 310 CMR 40.1074(3).



Procedures To Be Followed Before AUL Area Use Is Changed

If a change in usage of the AUL Area that is subject to the above AUL is proposed, the change shall be
reviewed by an LSP, in accordance with 8310 CMR 40.1080, to evaluate whether the proposed change in
Activitles and Uses may invalidate the existing condition of No Significant Risk of harm to human health,
public safety, welfare and the environment.

If such evaluation determines that an amendment of the AUL is necessary to maintain a level of No

- Significant Risk for the new or alternative Actlvities and Uses, an Amendment of Activity and Use
Limitations shall be prepared pursuant to 310 CMR 40.1081. If such evaluation indicates that additional
response actions are required to maintain a condition of No Significant Risk, the procedures outlined in
310 CMR 40.1080(2) shall be followed.

Time Frame For Which AUL Will Remain In Effect
The AUL shall remain In effectjn perpetuity or until amended in accordance with 310 CMR 40,1081 to

reduce the time frame for which the AUL will remain In effect, or until terminated, in accordance with 310
CMR 40.1083. : - '

Limitations



EXHIBIT B
« Boundaries of AUL Area and
/ of Disposal Site

/. RTN#2
) Site

z, |8
. ¥ el
[_r,-_i-"ﬁs?{ _E

,

JVERUE - '
=— —ems
B

TRz e

—_—— e i — ~E

.

ST = —— =~ —mwmx -

VO QY B MG @ e S, s oy O

e BaCs @ S
'&%‘—a g e e gy iy
e - D STt W PN RO YT MY DR,

R % ST VT AT A DLl @ 5 G 3 s oD T L\

=l AN RO W MR T MO & IEL RO . B Of A
Decar /v [

—— ACINITY AND USET UMITATION PLAN -~ "“{
SRAEE SCNE Ly = — . . .
- n s ‘c . 7] ] . PREIARCS [OX N w

V- ) ] S




EXHIBITC

January 2003
Reference: ) ~ Massachusetts
Activity and Use Limitation Opinion "

Massachusatts DEP Release Tracking Number (RTN)

This Activity and Use Limitation (hereinafter *“AUL") Opinion Is Exhibit C to a Notice of Activity and Use
Limitation (hereinafter "Notice of AUL" recorded on the deed for the above property in accordance with
-the Massachusetts Department of Environmental Protection (DEP) requirements. The AUL Opinion is -
applicable to a portion of the property currently being developed as a new City Middle School
(hereinafter “the AUL Area®), The Opinion is applicable to that part of the school property that is located
on the parcels formerly identified as 39-43 and 55 Site  Avenue and that was impacted by the release
of asbestos to which RTN #2 applies. The AUL Opinion and the AUL area is associated with
asbestos contamination remaining above background concentrations in site soils which are located at
depths of more than 5 feet below current surfaces. A summary of mformatlon relative to the documented
release and remedial response activities is presented below,

This AUL Opinion and Notice‘éf AUL have been prepared in conjunction with a Response Action Quthme
(RAQ) Statement and supporting documentation that are being submitted to the Massachusetts DEP for
the school property with regard to the above RTNs.

This AUL Opinion pertains to the AUL Area and was prepared on behalf of the.City
PRP Group In accordance with the provisions contalned in the
Massechusetts Contingency Plan (MCP), 310 CMR 40. 1074

Site Description and Current Conditions

The new Middle School property Is bounded by Site  Avenue to the west, a Playground to the
ndrth, by railroad tracks to the east, and by Adjacent Street to the south. The school site Is trapezoidal in
shape and, according to City Assessors' plans, measures about 850 feet along Site  Avenue,
290 feet along its boundary with the  Playground, 1040 feet along the existing rallroad tracks, and 300
feet along Adjacent Street. The Middle School site includes the properties that were formerly Identified as
48 Adjacent Street, 31 Site Avenue, 33-35 St Avenue, 39-43 Site  Avenue and 55 Site

Avenue. The school property and the AUL area are shown on the plan identified as Exhibit B and titled
“Boundaries of AUL Area and of Dlsposal Slte RTN #2, 39- 55 Site AvenUe, .

Prior to construction of the school the ground surface across the school property was generally relatively
level-with surface gradas varying from about Elevation +65 to Elevation +70. Elevations herein are
referenced to the City Base. All buildings that were formerly located on the five parcels have been
demolished and all demalition debris has been reméved from the site. The demolition included removal of
subsurface structures concurrently with removal of asbestos impacted soil to depths ranging from about
five (5) to six (6) feet to more than fifteen (15) feet below the current ground surface across much of the
asbestos disposal site. The subsurface structures and contaminated soil were replaced with on-site
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material that had been chemically tested for the contaminants of concern or with matertal from off-site
sources.

School construction is currently nearing completion. The floor slab of the school building is approxima?el'y
at Elevation +70.25. Ground surface outside the school building is approximately at Elevation +69.6 within
the asbestos release area.

The area Impacted by asbestos containing material was bounded by Site Avenue 1o the west, 2
"Playground to the north, by railroad tracks to the east, and by a parcel identified as 33-35° Site  Avenue
to the south. This area is approximately rectangular in shape, and measured about 300-feet parallet to

Site  Avenue and the railroad tracks, and 200-feet paraliel to the boundary with the Playground and
with 35 Site Avenue. The boundaries of the area subject to the AUL and of the disposal site to which
RTN #2 applies are shown on Figure 1, Exhibit B.

Description of the Release and Remedial Adtivities for RTN # 2
. ’ ,

The presence of distinct pieces of asbestos-containing materials (ACM) on the parcels identified as 39-43
and 56 Site Avenue in the northern part of the Middle School property was reported to the DEP Bureau
of Waste Site:Cleanup (DEP-BWSC) on May 2001 as "a release of any oil and/or hazardous material, in
any quantity or concentration, that poses or could pose an Imminent Hazard... The DEP assigned .
release tracking number (RTN # 2) to the release and verbally approved the performance of
Immediate Response Action (IRA) activities, '

As requested by the DEP, air testing to assess the potential for an Imminent Hazard, and dust
suppression activities were performed. No asbestos was identified in air samples during IRA activities.

Testing of soil samples by polarized light microscopy (PLM) was performed on samples obtained and
composited from cells of a grid established across the impacted area to indicate the possible extent of the
asbestos release. .

Response actions to address the presence of asbestos In soils were performed In accordance with verbal
approval received from DEP-BWSC on May 2001, the IRA Plan submitted to the
DEP on June 2001, the Addendum to the IRA Plan submitted July 2001, the Supplemental
Information submitted July 2001, and the Additional Supplemental Information submitted August

2001. An IRA Status Report was submitted to DEP-BWSC on September  2001. i addition, an IRA
Plan Modification was submitted to the DEP on December 2001 to encompass additional excavation of
possible asbestos-impacted soils in the area of a proposed swimming pool. A second IRA Status Report
was submitted to DEP-BWSC on March  2002. Prior to the commencement of activities in the swimming
pool area, a letter titled “Summary of Asbestos Abatement/Immediate Response Action (IRA) Activities in
Swimming Pool Area” was submitted to BWSC on March  2002. Since remedial actions were also being
performed under an Asbestos Abatement Plan, the documents were also submitted to the DEP Bureau of
Waste Prevention (DEP-BWP).
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" Results of alr and soil testing were submitted to the DEP,with these documents. Air testing performed
during 1RA activities did not indicate the presence of asbestos fibers in air,

These documents were prepared and submitted based upon meetings and discussions between
personnel of DEP-BWSC, DEP-BWP, the PRP Group, the LSP from LSP Co.

IRA activitles associated with RTN # 2 were performed under the oversight of the LSP as
- the L.8.P.~of-Record and an Industrial Hygienist and with the approval of and. with regular inspections by
DEP-BWP,

A Phase ! Initial Site Investigation Report and Tier |l Classlfication for the asbestos disposal area was
submitted to the DEP on May ~ 2002. ~

In summary, and based on the results of polarized light microscopy testing, complstion of the IRA
removed virtually all asbestos-impacted fill materials from the disposal site. One hundred and nineteen
soil samples, Including twentystive deeper samples from the swimming pool area, were tested for the
presence of asbestos. Six samples of soils remaining in place were reported to show a “trace” of
asbestos fibers by PLM testing. However, these soils are located at depths ranging from 6 to 16.5 feet
below the finished ground surface and are isolated beneath the tloor of the building, the concrete
waikway, the paved driveway to the school or are located beneath the bottom of the swimming pool.

Risk Characterization

Pursuant to relevant provisions contained in the MCP, a Method 3 Risk Characterization was performed
for the asbestos disposal site by RiskCo Risk Analysis since thers are no Method 1 Cleanup Standards for
asbestos in solils,

Based upon the results of the Risk Characterlzatuon ashestos levels remaining in the soil upon completion
‘of the IRA are at a level of No Significant Risk of harm to human health, public safety, weifare and the
environment under current site conditions. The samples mdlcatmg the presance of trace levels of
asbestos that were left in place are located at depths ranging from & to 16.5 feet below the floor slab of the
building, below a paved area outside the building, or below the bottom of the pool. Therefore, under
existing site conditions, the potential risks associated with exposure through Inhalation of airborne dust,
direct contact with soil or incidental ingestion of contaminated solil are considered to be insignificant.

However, in order to limit possible future exposure to asbestos remaining in soils, an AUL has been
implemented for part of the northern portion of the school property. The AUL includes provisions to
prevent disturbance of the potentially impacted soils remaining below the school bundlng, paved areas and
landscaped areas within the asbestos disposal site.

Accordingly, it is our opinion that & Permanent Solution has been achieved for the asbestos disposal site,
and a Class-A-3 Response Action Outcome is applicable to the subject dlsposal site under the MCP.
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‘Activities and Uses Permitted by this AUL Opinlon

A condition of No Significant Risk of harm to human health, public safety, welfare and the environment

. (such condition being defined in the MCP, 310 CMR 40.0000) exists for any foreseeable period of time.so

long as any of the following activities and uses occur on the AUL Area:

1.

All uses and activities that are consistent with uses and activities typically associated with a
school and & community recreation center provided that such activities and uses do not include
any disturbance of the soil within the limits of the AUL area that was In place prior to school
construction and that is located below Elevation +64.25 referenced to the City Base. The
top of the slab for the school building is at Elevation +70.25 and the slab is 12 inches thick,
therefors the soil to be left undisturbed is 5 feet below the bottom of the slab, Paved areas and

limited landscaped areas outside the building are approximately at Elevation +69.5, therefore the

soil to be left undisturbed is also 5 feet below the-paved and landscaped areas outside the
building;

Any other use or activf?y which does not disturb the soll below Elevation +64.25 (5 feet below the
slab of the school building) within the limits of the AUL Area;

Landscaping-and maintenance of topsail obtained outside the disposal site and brought to the
AUL Area or other materials placed on the existing soil may be performed provided that there Is
no disturbance of the soll below Elevation +64.,25 (5 feet below the slab of the school building or
the ground surface);

Such other activities or uses of the AUL Area which, in the Opinion of an LSP, shall present no
greater risk of harm to human health, safety, public welfare or the environment than the activities
and uses set forth In this paragraph; and’

Such other activities and uses not identified below as being Activities and Uses Inconsistent with
the AUL. ' C

. Activities and Uses Inconsistent with this AUL Opinion

Actlvities and uses which are inconsistent with the AUL Opinion, and which, if implemented at the AUL
Area may result in a significant risk of harm to human health, safety, welfare or the environment, are as

follows:
1.
2,

Any use of the AUL Area for the growirig of fruits and vegetables for human consumption; and

Any construction activity or any other activity in the soll below Elevation +64.25 (5 feet below the
slab of the school building) within the AUL Area which Is subject to the Notice of AUL, uniess
completed by workers who are adequately protected and trained, and implementing federal and
state occupational, health and safety requirements (e.g. 129 CFR 1910.120), and unless
performed In accordance with all relevant federal and state regulations and policies that govern
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such construction activities, Any construction activity or any other activity In the soll below
Elevation +64.256 must be performed under the oversight of a Licensed Site Professlonal,
including the prior development and implementation of a Soit Management Plan and a Health and
Safety Plan,

Obligations and Conditions to Maintain a Condition of No Significant Risk

1

These AUL apply to the AUL Area as described in Exhibits A and A-1 and as-depicted on Exhibit

i

It shall be the obligation of the AUL Area owner to maintain compliance with the conditions set
forth in the AUL and prevent such activities and uses that are considered inconsistent with this
AUL Opinion as enumerated above; -

Pursuant to 310 CMR 40,1012, it shall be the obligation of the AUL Area owner to provide notice
to holders of any intergst(s) in the AUL Area or portion thereof (including, without timitation,
owners, lessees, tenants, mortgagess, and holders of easement rights) of the existence of the

CAUL;

Pursuantto 310 CMR 40.1012, it shall be the obligation of the AUL Area owner to evaluate risks -
assoclated with proposed changes in Activities and Uses of the AUL Area, that could increase risk
of harm to human health, safety, welfare and the environment and to perform additional response
actions prior to any such changes in the AUL Area Activities and Uses, as required by 310 CMR
40.0000;

A Soil Management Plan must be preparsd by a Licensed Site Professional prior to the
commencement of any activity that is likely to disturb soil below Elevation +64.25;

All construction or other activity that is likely to disturb soil below Elevation +64.25 must be
performed by properly trained and equipped personnal under a site-specific Health and Safety
Plan In accordance with all relevant federal and state regulations and policies that govern such
construction activities, including but not limited to federal and state occupational, health and safety
requirements (e.g. 129 CFR 1910.120);

It shall be the obligation of the AUL Area owner to maintain the floor of the building, the concrete
walkways, the asphalt pavement and/or landscaping materials in good repalr and integrity such
that access to soil located beneath the cover material and below.Elevation +84.25 is. prevented;
and ‘ .

it shall be the obligation of the AUL Area owner to record and/or reglster the Notice of Activity and
Use Limitation as specified in 310 CMR 40.1074(3).
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Procedures To Be Followed Before AUL Area Use Is Changed

If a change in usage of the AUL Area that is subject to the"above AUL is proposed, the change shall bq
reviewed by an LSP, in accordance with 310 CMR 40.1080, to evaluate whether the proposed change in
Activities and Uses may invalidate the existing condition of No Significant Risk of harm to human health,
public safety, welfare and the environment.

If such evaluation determines that an amendment of the AUL is necessary to maintain a level of No

- Significant Risk for the new or alternative Activities and Uses, an Amendment of Activity and Use -
Limitations shall be prepared pursuant to 310 CMR 40.4081, If such evaluation indicates that additional
response actlons are required to maintain a condition of No Significant Risk, the procedures outlined In
310 CMR 40.1080(2) shall be followed. CT '

Time Frame For Which AUL Wiil Remain In Effect

The AUL shall remain In effectin perpetuity or untif amended in accordance with 310 CMR 40.1 08_1 to
reduce the time frame for which the AUL will remain in effect, or until terminated, in accordance with 310
CMR 40.1083, . . :

Limitations

LSP Co.  represents herein that it performed the work for this Notice of Activity and Use
Limitation and the AUL Opinion (Exhibit €) in a professlonal manner using the degree of skili and care
exercised for similar projects under similar circumstances by reputable and competent environmental
consultants at the time such services were performed. No other representation, expressed or implied, and
no other warranty or guarantee is made with respect to this Notice of Activity and Use Limitation and
associated AUL Opinion. ‘ ' »

\jery truly yours,
ZLSP
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