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Attention: J Annifer Wang

Subject: I nrmediate Response Action Status Report No. 13
I TN 3-0362 & 3-13754

Vest End Brook - Malden River Culverts
I 4alden, Massachusetts

Ladies and Gent] -men:

On behalf of Ma sachusetts Electric Company (MEC), Haley & Aldrich, Inc. is providing the
following [mnec ate Response Action (IRA) Status Report No. 13 for RTNs 3-0362 & 3-
13754 at the abo re referenced site. This release to surface water was found to be related to
the former manu'actured gas plant (MGP) located at 100 Commercial Street (RTN 3-0362).
Therefore, MEC submitted a Transmittal Form BWSC-107A which linked the release to
surface water un ler RTN 3-13754 to the release which applies to the MGP in a letter to the
Massachusetts D :partment of Environmental Protection (DEP) dated 9 May 1997. The
former MGP is z Tier Classified site (Tier IB) in MCP Phase II with reclassification to Tier
1B (Permit No. 2 378) effective on 28 December 1999. Prior to this date the site was
classified Tier II

This status repor describes IRA activities conducted from March to September 2002 and
summarizes the dditional IRA activities that are planned to occur during the next six months.

BACKGROUNI/RELEASE DESCRIPTION

On 14 May 199, the appearance of a sheen at portions of the West End Brook culvert (WEB)
and the Malden I iver was reported to DEP by MEC. This release was assigned release
tracking number (RTN) 3-13754. Verbal approval was obtained from DEP on 14 May 1996
to assess the sou: ce of the sheen including accessing the culvert to make observations and
performing samf ling. Absorbent booms were installed at the juncture of the WEB and the
Malden River Ct Ivert (MRC).

The release is de scribed as an intermittent release of oil or hazardous material into a culverted
surface water bo, ly (WEB and/or MRC) which periodically causes a recurring, discontinuous
sheen. Portions )f the culverted surface water bodies run beneath or near properties which
were formerly occupied by an MGP as shown on Figure 1 and are located adjacent to areas
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where tar contan inated materials have been identified in previous subsurface explorations for
the portion of the former MGP located at 100 Commercial Street (RTN 3-0362).

SUMMARY Of PREVIOUS IRA ACTIVITIES

IRA assessment nd remedial activities have been underway since May 1996 to eliminate
sheens in the cul rerts resulting from seepage of MGP related contaminants. These activities
have included thi following: sediment sampling and analysis, monitoring of sheen activity,
drilling and sami -ling of soils outside the culverts, removal of contaminated sediments and
debris, installati( n of absorbent and containment booms, repair of existing expansion joints,
grouting of weer holes, lining of catch basins and drain lines that discharge into the culverts
and installation c r one seepage collar below and around the outside of the culvert. On-going
activities include operation of a DNAPL recovery system adjacent to the culvert, inspection of
culvert booms, a id annual inspection of the culverts. These activities are described in IRA
Status Reports N i I to 12 and in modifications to the IRA Plan dated 11 September 1996, 2
July 1997, 12 M irch 1998, 27 October 1998, 13 September 1999, 8 March 2000, 13
September 2000 md 22 November 2000 and are summarized below:

IRA Status Repoi t No. I and Update Plan dated 11 September 1996 and second IRA Status
report dated 12 larch 1997 described the activities undertaken since notification in May 1996
and described a I Ian for eliminating the sheen. A brief summary of previous IRA assessment
findings is given below:

Haley & Aldrich observed car seepage occurring at two expansion joint locations inside the
WEB. Tar was ibserved below the sediments at this expansion joint location in the culvert
base slab and she ens appeared to be formed from coal tar in the sediment rising to the top of
the surface watei . Expansion joints are keyed but not structurally connected with steel
reinforcing, allo' ving the culvert sections to expand and contract along the axis of the culvert
alignment. The 'ulvert drawings indicate that the expansion joints were filled with a 1/2 inch
thickness of a pr -molded joint filler. It appears that the coal tar had decomposed the filler
material thereby :reating an opening for contaminant seepage. According to the culvert
drawings and con firmed by our observations, expansion joints are located approximately 90
feet apart along t 1e alignment.

Weep holes (4 in:h diameter) are present along the north and south sides of the WEB culvert
at approximately 10 feet intervals. The invert of the weep holes is El. 1.85 (NGVD). The
conditions obser ed indicated that most weep holes were plugged with soil and little to no
groundwater seep 'age is occurring at the weep holes. Only moderate water seepage was
observed from w -ep holes at STA 13 +58 (north and south sides), located at the juncture of
the WEB and the MRC. Other weep holes were dry or indicated only slight (non-measurable)
flow.

Samples of sedin ent and water were obtained inside the culvert and analyzed for polynuclear
aromatic hydroci rbons (PAHs) and volatile organic compounds (VOCs). Elevated
concentrations ol PA Hs and VOCs were detected in samples obtained from expansion joint
locations.
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Haley & Aldrict also conducted a subsurface exploration program consisting of drilling seven
test borings and installation of observation wells during the period 25 to 30 July 1996. Test
borings were dri[led adjacent to the culvert at expansion joint locations to assess the presence
of tar saturated naterial and the potential for tar seepage into the culvert and to collect
samples for grai i size analyses to assess the potential for grouting of the soil. Tar saturated
material was en ountered in several borings, as described in the first status report.

IRA Status Repo - No. 2 dated 12 March 1997 included a description of the following IRA
activities:

I Assessrr ent of potential structural impacts of the proposed work on the culvert
structurt as required by the MDC for the permit process. A permit dated 25
Februar. 1997 was issued by the MDC for the work.

E Develop nent of remedial alternatives for preventing coal tar seepage from entering
the culvurt.

* Preparat on of contract documents, including drawings and technical specifications for
conduct )f the proposed remedial work.

N Complel ion and issuance of Contract Documents to five qualified Contractors for
bidding >urposes. A pre-bid meeting and site visit was held on 26 February 1997 to
address ontractor questions.

Additional devei )pment of remedial alternatives and modification of the bid documents was
performed durin the period March to June 1997 and the contract documents were rebid in
June 1997. An RA Update Plan dated 2 July 1997 was prepared and submitted to DEP
describing the p oposed remedial options as outlined in the revised contract documents for
bidding. The IF A activities conducted under the Update Plan included the following work
within the WEB from STA 10 440 (Commercial Street) to the juncture of the WEB and the
MRC at STA 13 +58:

1. Preparation, implementation and management of a health and safety plan and
procedu es as outlined in Section 01540 - Health and Safety.

2. Remova of 78 tons of contaminated sediment within the WEB and management of
contamin ated media in accordance with the requirements contained in Section 02220 -
Contami nated Media Management Plan.

3. Groutinj. of leaking joints or cracks to reduce seepage during joint replacement work.

4. Groutinl. of weep holes from STA 10 +38 to STA 13 +58 at north and south sides of
the culvi rt. Repair of concrete around pipe penetrations.
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5. Replacen tent of the existing expansion joint material and installation of a "strip and
seal" wai !rproofing system at the joint surface at four expansion joint locations within
the WEB.

IRA Status Repot No. 3 dated 5 September 1997 summarized the IRA activities conducted in
accordance with be IRA Plan Update dated 2 July 1997 described above. The work was
undertaken by T. Ford Company during the period 12 July to 25 August 1997 and included
the following:

1. Installati in of temporary cofferdams in the WEB and removal of approximately 78
tons of ci ontaminated sediments.

2. Seepage njection grouting, routing, cleaning and recaulking of four expansion joints,
at STA 1) 440, STA 11 +30, STA 12 +20 and STA 13 +10 and installation of an
epoxy an I hypalon strip surface seal.

3. Grouting, cleaning and filling of approximately 60 weep hole with a hydraulic
cement/e oxy filler.

4. Local sw face grouting and filling around drain lines which discharge into the culvert.

5. Seepage njection grouting of base slab crack at approximately STA 13 +30.

A post-remediati n survey was conducted inside the WEB and MRC on 9 October 1997 to
assess potential s >urces for the continued presence of sheens. The limit of the survey
included the WE 3, from the juncture of the WEB and the MRC at STA 14 -f00 to STA 7 400
(on the park side of the Orange Line embankment) and a portion of the MRC from the
juncture of the W EB to upstream STA 9 400 and to downstream STA 3 +25. A summary of
the observations md conclusions are outlined below:

* Evidence of coal tar seepage was observed in small quantities at the expansion joints
within th: limits of Parcel A at STA 9 +50 and 8 +60 in the WEB. Previous
observations made in 1995 and 1996 did not indicate active coal tar seepage at these
joints. linor sheen activity was observed in the WEB, likely as a result of seepage
from the ie joints and associated weep holes within this area.

0 The coal tar contained in sediments within the MRC may have contributed to the
sheen act ivity in the culvert. Sediment thickness (average of 6 inches) and water
depth di( not permit direct observation of the expansion joints, however, minor
seepage nay have occurred at these locations.

* The rehabjilitated expansion joints in the WEB culvert were observed to be in good
conditioi with no observed coal tar seepage.

Based upon thest post-remediation observations MEC prepared a new bid package for
contracting addit onal work to be performed inside the WEB and the MRC. The additional
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work included se diment removal, expansion joint rehabilitation and weep hole sealing as
described in the .RA Update Plan and Status Report No. 4 dated 12 March 1998.

As described in, RA Status Report No. 5, dated 11 September 1998, the additional work
described in the RA Plan Update dated 12 March 1998 was bid upon and awarded to Fleet
Environmental, Inc. (Fleet) in June 1998.

IRA Status Repo; t No. 6 described activities that occurred during the period late August 1998
to March 1999. Fleet mobilized equipment the week of 24 August 1998, and began repair
related activities the following week. Work began in the WEB which was staged from the
culvert opening t Commercial Street. Work began in the MRC in November 1998 and was
completed in De ember 1998. The work in the MRC was staged from the culvert opening in
the MRC at STA 7 -80. As work was beginning in the MRC, it became apparent that
additional measu res would be necessary to mitigate migration of coal tar material at the
exterior and inte ior of the culvert. Additional IRA assessment and remedial measures,
outlined in the II A Plan Update dated 27 October 1998, included installation of a seepage
collar below the >ase and outside the exterior walls of the MRC, repair of additional
expansion joints removal of sediments and installation of observation/collection wells.
Additional joint epair and sediment removal in the chamber area where the WEB meets the
MRC, was unde: taken by T. Ford Company. This work began in December 1998 and was
completed in Jan lary 1999. The following activities were performed under the IRA Plan
Updates dated 1, March and 27 October 1998:

Culvert Section Preparation/Sediment and Coal Tar Removal

a Dams w:re erected up and downstream of the working area to isolate each culvert
channel :ection and the sections were unwatered. The WEB sections extended for a
length ol approximately 200 ft. from approximately STA 8 +00 to STA 10 400. The
MRC se tions extended for a length of approximately 280 ft., from STA 5 +00 to
STA 7 4 30. The chamber area work extended from WEB STA 13 +60 to MRC STAs
7 +80 ar d 8 +10. Absorbent booms were located downstream of the lower dam at
each cha mel section to capture fugitive sheens.

E Sedimen :s were removed from the culvert sections and chamber area by a small
bobcat 1( ader. The inside of the culvert was broom cleaned and then pressure washed
to remoN e residual coal tar staining. Sediments were temporarily stored on-site in
rolloff ci intainers prior to removal off-site to Environmental Soil Management Inc.
(ESMI) :n Loudon, New Hampshire.

* DNAPL coal tar, which had been seeping into the culvert through an expansion joint
at STA ) 3 +72 of the north side of the WEB culvert, was removed using oil absorbent
pads and "snare" (oil absorbent pom-poms) and placed into 55 gallon drums. Sand
bag dam; were constmcted on the upstream and downstream side of this joint to
isolate and contain the DNAPL. Absorbent pads and booms were placed inside and
outside t le isolated area.
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Weep Hole Sea) ing/Expansion Joint and Other Culvert Repair

* Weep h( les through the exterior walls of the north and south sides of the WEB
culvert, Nithin the dammed section, were cleaned and sealed with hydraulic cement
and epo:.y grout. No weep holes are present in the MRC.

* An expa iding chemical grout was injected beneath and into each expansion joint to
tempora ily stop the flow of water and coal tar into the culvert and create a dry joint
for appl: zation of the new joint repair system. The existing expansion joint filler was
removec to the top of the base slab keyway. The joint and surrounding surface was
cleaned >y sand blasting before sealing.

* The insi le of the joint, down to the keyway, was filled with a polysulfide caulking
material and a strip and seal epoxy and flexible liner system was installed over a total
of appra Kimately 287 linear ft. of expansion joint at the following locations: WEB
STAs 9 f50, 8 +60 and 8+30; MRC STAs 5 +20, 6+10 and 7 +00; and Chamber
Area at WEB STA 13 +72, MRC STA 7 +87, and at STA 8 +02 of the single channel
section (f the MRC.

0 Local surface grouting and filling was performed with a cement grout around two
drain lir s which discharge into the south WEB side at STA 9 +70 and STA 10 +11,
and arot nd one which discharges into the north WEB side near STA 8 +20.

* A blue s ained area of the WEB southern culvert outer wall was noted to be leaking
near the base of the wall. This area of the wall, near STA 9 +00, was injected with
an expai ding chemical grout to halt the leaking.

* Repairs were also made to the culvert wall concrete at expansion joint location MRC
STA 7 H 00 (east wall) which had spalled off during the joint repair work.

Observation/C( ilection Wells

* Two 8-i ich diameter wells (801-OW and B803-OW) were installed by Geologic Inc.
in Nove nber 1998 on the north and south side of the WEB culvert at approximately
STA 13 +80 to allow for monitoring of coal tar (DNAPL) levels and limited DNAPL
collectic n and removal. The wells were installed to a depth of approximately 20 ft.
directly adjacent (within several feet) to the culvert wall and intercepted the crushed
stone la' er below the base slab of the culvert. The purpose of the wells was to assess
the feasibility of DNAPL collection and recovery.

Grout Seepage Collar

0 Knowle: Industrial Service, Inc. was retained by Fleet to install a cement grout collar
around; nd beneath the MRC at approximately STA 7+30. The grout collar was
installed to contain and cut off migration of coal tar through the crushed stone below
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the culve rt base slab and pervious backfill adjacent to the culvert sidewalls. The grout
was purn )ed under low pressure through ports in the floor and outside walls of the
culvert.

The IRA Plan Update called for the installation of observation wells at either side of
the groul collar to allow for subsequent monitoring of coal tar migration, however,
observati ons of the grout holes indicated that coal tar had migrated beyond this
location. As a result of these observations, well installation at this grout collar
location vas not performed.

IRA Status Repoi t No. 7 described assessment and remedial activities that occurred during the
period March to september 1999. These activities consisted of the following:

E Sampled sediments in the MRC from STA 0 -00 to STA 5 +00 to assess the extent of
the cont2 rnination and the need to conduct sediment removal in this area. Ten
sediment samples were collected by Haley & Aldrich on 8 April 1999 at the
approxin tate locations shown on Figure 2. The samples were analyzed for PAH by
8270, VOCs by 8260 and MADEP Method EPH/VPH.

E Moniton d the presence of DNAPL in large diameter wells B801-OW and B803-OW
installed in November 1998 and redeveloped the wells in May 1999.

* T. Ford 'o. of Georgetown, Massachusetts mobilized to the WEB and performed the
followinj activities from STA 13 +70 to STA 10 440 during the period July through
Septemb r 1999:

1. 5 et up stop logs and unwatered culvert sections to inspect the previously
z -paired expansionjoints at STA 10 +40, STA 11 +28.5, STA 12 +18.5, and

TA 13 408 in the WEB. Joints at STA 12 +18.5 and 11 +28.5 indicated
5 ome evidence of failure from separation of the strip and seal liner from the
t poxy or tears in the liner. In addition, the underlying joint compound
i dicated evidence of degradation due to contact with coal tar. Although
< ther joints in this section of the WEB did not indicate evidence of failure it
''as decided to replace all of the joints exposed in this section based on the
( bservations at the failed joints.

2. 1 emoved sediments that accumulated in the culvert sections from STA 10 -+40
i) STA 13 +70 and the sediment trap. Approximately 32.6 tons of sediment
was removed by Bobcat excavator and stored in two covered watertight roll-
(ff containers. The roll-offs were transported to ESMI in Loudon, New
I Iampshire under a Bill-of-Lading on 3 September 1999. The original BOL
'/as transmitted to DEP in November 1999.

3. 1 Leplaced the existing expansion joints at all four locations. Previous
1 olysulfide joint compound indicated evidence of degradation from coal tar.
Coal tar immersion tests performed on a variety of polysulfide and Viton
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)ased fluoroelastomer joint compounds indicated that the Viton based joint
:ompound was the most resistant to coal tar constituents. The joints were
-eplaced with Viton based PelSeal 2012/2112 manufactured by DuPont. The
oint material was placed in lifts of 1/8 to 4 inch in thickness at two locations
vithin the depth of the joint. The epoxy and hypalon liner system was placed
irectly over the joints after curing of the joint compound. A stainless steel
late was placed over the liner system to protect the liner and bolted to the

ipstream side.

IRA Status Repc rt No. 8 and IRA Plan Modification described assessment and remedial
activities that oc :urred during the period September 1999 to March 2000 and described
additional IRA ctivities to be conducted. The activities completed during this period
consisted of the following:

* Continu d to monitor the presence of DNAPL in the large diameter wells B801-OW
and B8C 3-OW installed in November 1998 and redeveloped the wells in October
1999.

N Inspecte 1 by TV survey and relined approximately 200 linear feet of drain line and
three ca ch basins which discharge into the WEB. The drain lines and catch basins
are iden:ified as CB106, 107 and 108 on Figure 2. Similar work had previously been
conducted at the site. This work was performed by Eastern Pipe Service, Inc. of
Merrim: ck, New Hampshire in November 1999.

* Remove i 182.6 tons of accumulated sediments and repaired six expansion joints
within the MRC from STA 5 +00 to the end of the culvert at STA 0 +00. The joints
were replaced with Viton based PelSeal 2012/2112. The epoxy and hypalon liner
system ' as placed directly over the joints after curing of the Viton joint compound.
A stainl ss steel plate was placed over the liner system at the base of the culvert to
protect i he liner and bolted to the upstream side.

E Constru :ted a new culvert roof opening at MRC STA 5 +20 to facilitate equipment
access aad sediment removal.

M Placed i bsorbent booms in the MRC. A permanent boom was placed near the new
opening and a temporary boom was placed at the end of the culvert near STA 0 +00.
The boc ms are monitored weekly and are replaced as necessary. Periodically
collecte I and disposed of debris that collects behind the booms.

This work was < onducted by T. Ford Co. under contract with MEC.

IRA Status Repc rt No. 9 and IRA Plan Modification dated 13 September 2000 described
assessment and -emedial activities that occurred during the period March to September 2000
and described additional IRA activities to be conducted.
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a Perform ,d annual inspection of the MRC and the WEB in April (west and south
barrels) md May 2000 (east and north barrels). In general, the expansion joints were
found in good condition; however, NAPL was observed in the east barrel MRC
downstm am from the expansion joint at station 13 +72 to the culvert outfall adjacent
to Anthc ny's Restaurant. A supplemental inspection of the single barrel section of the
MRC fri m the junction of the MRC and WEB to Centre Street was performed in June
2000. T .r residue and differential settlement of culvert sections were observed at the
expansic njoint at STA 11+85 in the single barrel MRC and hardened tar was
observe< adjacent to a storm drain connection beneath Centre Street.

* Replaced three expansion joint seals at the juncture of the WEB and MRC at STA
7 487, 5 TA 8 407 and STA 13+72.5. Polysulfide joint repairs made in December
1998/Jai uary 1999 were replaced with Viton based PelSeal 2012/2112. An epoxy
and hyp Ion liner system was placed directly over the joints and a stainless steel plate
was plac ed over the liner system at the base of the culvert to protect the liner.

E Remove. I approximately 15 cy of impacted sediments from the MRC from the
sedimen trap at STA 0 +00 to the chamber area. The sediment was transported under
Uniform Hazardous Waste Manifest to ESMI in Loudon, New Hampshire for thermal
treatmer t.

N Installed an 8-inch diameter stainless steel recovery well (RW-1) adjacent to the
culvert t etween the Operations Building and Maintenance Garage on the KeySpan
property, The well was installed with a 2-ft diameter bucket auger. Water and oil
removed during well development on 8 April 2000 and DNAPL recovered on 5 May
2000 were removed from the site under Uniform Hazardous Waste Manifests to the
Clean H irbors Braintree facility.

* Installed tar relief port (TRP-1) through the culvert base slab and the crushed stone
layer bei ow the culvert, into the surface of the underlying organic deposit,
approxin iately 8 ft. upstream of the expansion joint at STA 13 +73.5 where a coal tar
seep wa observed in the past. The casing and riser were extended above the top of
the culvirt.

* Monitord for the presence of DNAPL in large diameter wells B801-OW and B803-
OW instilled in November 1998. The wells were gauged for DNAPL on a weekly
basis. C oal tar had not been observed since the wells were redeveloped.

The scope of the IRA activities was modified to include the following:

1. Inspection of all previously repaired expansion joints in the WEB and the MRC and
the expa asion joints in the single box section of the MRC from the juncture of the
WEB nc rth to Centre Street as part of a yearly inspection program.

2. Remova or displacement of sediments in areas where joints require replacement or
other rep air. Sediments will be removed if the thickness of the sediments impedes

ALDUC
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On-going activit: es scheduled for the next reporting period include the following:

* DNAPL Collection System Monitoring and Ongoing NAPL Monitoring: Ongoing
system n ionitoring will consist of monitoring system parameters, estimation of the
amount if DNAPL collected from the recovery well, and gauging of the nearby
monitori ig wells. Therefore, we will continue periodic monitoring of the recovery
well (RN1-1), B506-OW, B206-OW, TRP-1, B801-OW, and B803-OW.

* Culvert Boom Inspection and Periodic Replacement: Ongoing culvert boom
inspectic n activities will consist of weekly inspections of the condition of the booms,
collectio 1 of debris trapped by the booms as necessary, and periodic replacement of
the boon is deployed at the culvert opening near STA 5 +20.

NEW SITE INI ORMATION

No new site info rnation was gathered during this status report period.

REMEDIATIO 4 WASTE MANAGEMENT

Coal tar recoverd from the DNAPL recovery system was stored temporarily in a DOT-
approved steel d ums within the recovery shed with secondary containment. One drum of
coal tar was rem )ved from the site by Clean Harbors of Braintree, Massachusetts on May 29,
2002 under a Ha Eardous Waste Manifest.

SEAL AND SIC NATURE OF LSP

The LSP seal an. I signature for this IRA Status Report are provided on the original IRA
Transmittal Fort i (BWSC-105) enclosed with this submittal. A copy of Form BWSC-105 is
also included in kppendix A herein.

LgY=
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CLOSURE

If you have any qiestions regarding the content of this IRA Status Report, please contact
Keith Johnson or Zichard Standish at Haley & Aldrich, Inc.; (617) 886-7318 and 860-659-
4248 respectively

Sincerely yours,
HALEY & ALDF ICH, INC.

- Keith E. Johnson Richard P. Standish
Vice President Vice President, LSP-of-Record

Attachments:
Figure 1 - Site Plan
Figure 2 - Site and Subsurface Exploration Location Plan
Appendix A - BWSC-105 (Copy) with Attachment

c: City of Ma den; Mayor Richard C. Howard
Massachus tts Electric Company; Ms. Michele V. Leone (2 copies)
KeySpan E rergy Delivery; Mr. Alexander G. Taft
Metropolit2 n District Commission; Mr. Paul DiPietro
Malden Re levelopment Authority; Mr. Steve Wishoski
Board of H alth, City of Malden; Mr. Walter F. Carlan; Director
City of Ma den; Mr. Jack Kelly; City Engineer
Coast Guar I Petty Officer Stevens

G:\06558\628\RA #13\RA iTAT13_final.doc
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Immediate Response Action Status Report No. 13
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West End Brook - Maiden River Culverts
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Transmitted via [] First class mail 0 Overnight express [0 Hand delivery

Remarks

Ms. Wang,

Enclosed please fi id the Immediate Response Action Status Report No. 13 and BWSC - 105
form for the West End Brook - Malden River Culverts in Maiden, MA.

Please call if thert are any questions.

To

Attention

Copy to

Subject
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I

0 Other

ALIRC
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Identify Oils and Hazardous Materials Released: (ch ck all that apply)

k Others Specify: Coa ITa-

D. DESCRIPTION OF RESPONSE

E Assessment and/or Monit

E Excavation of Contaminat Soils

El Re-use, Recycling or Treatmen

Q On Site Q Off Site

Describe: - -r

Store Q On Site Q
E] Landfill O Cover (9

E Removal of Drums, Tanks or Contai

Describe:

W Oils El Chlorinated Solvents n Heavy Metals

AC NS \ c c ha ly)

E] Deployment of Absorbent or Containment Materials

t e edaRECEIVEC

Est. Vol. Soil Vapor Extraction
ErpN 't OFSEP 1 2 2002

V Structure Venting System

Off Site E st. Vol.: - _ cubic yards F] Product or NAPL Recovery DEH
Disposal I st. Vol.: -_ cubic yards L GrounJQRebFA STi EGIONAL OF

ners E] Air Sparging

El] Temporary Water Supplies

SE ;TION D IS CONTINUED ON THE NEXT PAGE.

Supersed *s Forms 8IWSC-005, 006, 010 (in part) and 011 Page 1 of 3
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Re ised 2124195

ICE

Massachusetts DE partment of Environmental Protection
Bureau of Waste Si e Cleanup

Release Tracking Number
IMMEDIATE RESP 3NSE ACTION (IRA)
TRANSMITTAL FC RM Pursuant to 310 CMR 40.0424 - 40.0427 (Subpart D)

A. RELEASE OR THREAT OF RELEASE LOC;ATION:

Release Name: (optional) West- Enr Bronk/'l den Ri ver Cul verts

Street: 100 Commercial qtreet, LocationAid: Charle qtrreet

City'Town Malden ZIPCode: 02148-5510

Check here if a Tier Classification Submittal has I een provided to DEP for this Release Tracking Number.

E Check here if this location is Adequately Regulate i, pursuant to 310 CMR 40.0110-0114.

Specify Program: [ CERCLA ] HSWA ':orrective Action F Solid Waste Management [ RCRA State Program (21C Facilities)

Related Release Tracking Numbers That This IRA Adc resses: 3-1 37 5 4

B. --HIS FORM IS BEING USED TO: (che :k all that apply)

E] Submit an IRA Plan (complete Sections A, B, C, ), E, H, I, J and K).

[] Check here if this IRA Plan is an update or r todification of a previously approved written IRA Plan. Date Submitted:

F1 Submit an Imminent Hazard Evaluation (compl ite Sections A, B, C, F, H, I, J and K).

2 Submit an IRA Status Report (complete Section ; A, B, C, E, H, I, J and K).

E Submit a Request to Terminate an Active Ren edial System and/or Terminate a Continuing Response Action(s) Taken to Address an
Imminent Hazard (complete Sections A, B, C, D E, H, I, J and K).

] Submit an IRA Completion Statement (complet ! Sections A, B, C, 0, E, G, H, I, J and K).

You must attach all supporting c ocumentation required for each use of form indicated, including copies of
any Legal Notices and Notices to Public Officials required by 310 CMR 40.1400.

C. RELEASE OR THREAT OF RELEASE CO JDITIONS THAT WARRANT IRA:
Identify Media and Receptors Affected: (check all that apply) E] Air El Groundwater 6 Surface Water Q Sediments E] Soil

Wetland E Storm Drain El Pave( Surface El Private Well E Public Water Supply L] Zone 2 [ Residence

E School Unknown El Other Specify:

Identify Conditions That Require IRA, Pursuant to 310 CMR 40.0412: (check all that apply) 2 Hour Reporting Condition(s)

El 72 Hour Reporting Condition(s) [l Substantial Release Migration Other Condition(s)

Describe Tnt-ermi ttent releane cf nil or ha.ardnn material into a surfare water body

which. causes a recurrina. d: scontinuous sheen to be neriodicallv observed.



Massachusetts Department of Environmental Protection BWSC-105
Bureau of Waste Si v Cleanup

Release Tracking Number
IMMEDIATE RESPONSE ACTION (IRA)
TRANSMITTAL FC RM Pursuant to 310 CMR 40.0424 - 40.0427 (Subpart D) 362

D. 3ESCRIPTION OF RESPONSE ACTIONS continued):

Removal of Other Contaminated Media 7 Temporary Evacuation or Relocation of Residents

Specify Type and Volume: 7 Fencing and Sign Posting

L Other Response Actions Describe:

Check here if this IRA involves the use of Innovat te Technologies (DEP is interested in using this information to aid in creating an Innovative
Technologies Clearinghouse).

Describe Technologies:___

E. TRANSPORT OF REMEDIATION WASTE: (if Remediation Waste has been sent to an off-site facility, answer the following questions)

Nameof Facility: Environmental SOI Mnaaement. Tnr /Clean Harhorr, Tnr

Town and State: Loudon. NH /Onicy rv .M

Quantity of Remediation Waste Transported to Date:- see att acherl 1ahl e

F. IMMINENT HAZARD EVALUATION SUMN ARY: (check one of the following)

H Based upon an evaluation, an Imminent Hazard e (ists in connection with this Release or Threat of Release.

H Based upon an evaluation, an Imminent Hazard c Jes not exist in connection with this Release or Threat of Release.

H Based upon an evaluation, it is unknown whether an Imminent Hazard exists in connection with this Release or Threat of Release, and further
assessment activities will be undertaken.

Based upon an evaluation, it is unknown whether an Imminent Hazard exists in connection with this Release or Threat of Release. However,
response actions will address those conditions th it could pose an Imminent Hazard.

G. IRA COMPLETION STATEMENT:

Check here if future response actions addressinc this Release or Threat of Release will be conducted as part of the Response Actions planned
for a Site that has already been Tier Classified ur :er a different Release Tracking Number, or a Site that is identified on the Transition List as
described in 310 CMR 40.0600 (i. e., a Transitior Site, which includes Sites with approved Waivers). These additional response actions must
occur according to the deadlines appiicable to thE earlier Release Tracking Number (i. e., Site ID Number).

State Release Tracki er it ID 'It er Classified Site or Transition Site:

If any Rem Ie t re ged, recycled or reused at the site following submission of the IRA Completion
Statement, y it er a Release A )atement Measure (RAM) Plan or a Phase IV Remedy Implementation Plan, along with the

appropiate iansr ifal form, as an attachment to the IRA Completion Statement.

H. LSP OPINION:
I atlest under the pains and penalties r that I h ive personally examined and am familiar with this transmittal form, including any and all
documents accompanying this submitral. In m rofeE 5i ~ ~ nd judgment based upon application of (i) the standard of care in 309 CMR
4.02(1), (ii) ths ( W = = (iii) the provisions of 309 CMR 4.03(5), to the best of my knowledge,
infc rmation a e ,

>i Section B of this form indicates that an Immediatt ' Response Action Plan is being submitted, the response action(s) that is (are) the subject of
this submittal (i) has (have) been developed in accord ice with the applicable provisions of M.G.L. c. 21 E and 310 CMR 40.0000, (ii) is (are)
app ropriate and reasonable to accomplish the purpose ; of such response action(s) as set forth in the applicable provisions of M.G.L. c. 21E and 310
CMR 40.0000 and (iii) complies(y) with the identified p ovisions of all orders, permits, and approvals identified in this submittal;
> h Section B of this form indicates that an Imminent Hazard Evaluation is being submitted, this Imminent Hazard Evaluation was developed in
accordance with the applicable provisions of M.G.L. c. 21 E and 310 CMR 40.0000, and the assessment activity(ies) undertaken to support this
Imrinent Hazard Evaluation complies(y) with the appli able provisions of M.G.L. c. 21 E and 310 CMR 40.0000;

> i Section B of this form indicates that an Immediat i Response Status Report is being submitted, the response action(s) that is (are) the subject
of t ils submittal (i) is (are) being implemented in accor lance with the applicable provisions of M.G.L. c. 21E and 310 CMR 40.0000. (ii) is (are)
apF ropriate and reasonable to accomplish the purpose ; of such response action(s) as set forth in the applicable provisions of M.G.L. c. 21 E and 310
CMR 40.0000 and (iii) complies(y) with the identified p ovisions of all orders, permits, and approvals identified in this submittal;

> I Section B of this form indicates that an Immediat ? Response Action Completion Statement or a Request to Terminate an Active Remedial
System and/or Terminate a Continuing Response 'Iction(s) Taken to Address an imminent Hazard is being submitted, the response action(s)
that is (are) the subject of this submittal (i) has (have) reen developed and implemented in accordance with the applicable provisions of M.G.L c. 21E
anc 310 CMR 40.0000, (ii) is (are) appropriate and re sonable to accomplish the purposes of such response action(s) as set forth in the applicable
provisions of M.G.L. c. 21 E and 310 CMR 40.0000 an I (iii) complies(y) with the identified provisions of all orders, permits, and approvals identified in
this submittal

SE 2TION H IS CONTINUED ON THE NEXT PAGE.

Rev sed 2/24/95 Superse les Forms B WSC-005, 006, 010 (in part) and 011 Page 2 of 3
Do Not Alter This Form



Massachusetts Department of Environmental Protection BWSC-105
Bureau of Waste SvIe Cleanup

Release Tracking Number

IMMEDIATE RESP )NSE ACTION (IRA)
TRANSMITTAL FC RM Pursuant to 310 CMR 40.0424- 40.0427 (Subpart D) L3]- 3

H. LSP Opinion (continued):

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

Check here if the Response Action(s) on which 0 is opinion is based, if any, are (were) subject to any order(s), i s and/or approval(s) issued by
DEP or EPA. If the box is checked, you MUST a tach a statement identifying the applicable provisions th

LSP Name: Richard P. Standislh _ LSP#: 2?4? Stamp:

Telephone: 860-659-4248 Ext.: 119 RPCHA

FAX:(optional) 860-6.9-403

Sigiature: 0 STE

Dale: qTPR t

1. PERSON UNDERTAKING IRA:
Narneof Organization Massachusetts Ele-trir Cnmpany

NameofContact: Minhele A T.enne Title: Senior Environmental Engineer

Street: I' fearfnnt' Pnarl

Citv/Town: Nnrthhnrn State: MA ZIP Code: 01 32 -0000

Telephone: 508-421-7564 Ext.: FAX:(optional) 50R--890-4706

Check here if there has been a change in the per on undertaking the IRA.

J. RELATIONSHIP TO RELEASE OR THREA T OF RELEASE OF PERSON UNDERTAKING IRA: (check one)

RP or PRP Specify: Q Owner () Oper itor 0 Generator 0 Transporter Other RP or PRP: Party of Tnterest-

E Fiduciary, Secured Lender or Municipality with E: empt Status (as defined by M.G.L. c 21 E, s. 2)

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

E Any Other Person Undertaking IRA Specify R lationship:

K. CERTIFICATION OF PERSON UNDERTA (ING IRA:

i, Mi Chel e A Tenne _- , attest under the pains and penalties of perjury (i) that I have personally examined and am
familiar with the information contained in this submitta including any and all documents accompanying this transmittal form, (ii) that, based on my inquiry
of those individuals immediately responsible for obtain ng the information, the material information contained in this submittal is, to the best of my
knowledge and belief, true, accurate and complete, an I (iii) that I am fully authorized to make this attestation on behalf of the entity legally responsible for
this submittal. Ilthe person or entity on whose behalf Iis submittal is made amlis aware that there are significant penalties, including, but not limited to,
possible fines and imp nment, for willfully submittin I false, inaccurate, or incomplete information.

By Tale: Senior ERnvironmental Engineer

(signature) \

For:MassAhusetts Elentrin Company Date:

(print name of person or entity recorded in Sectio i I)

Er ter address oft r Ecel ailIf I mrE r address recorded in Section I:

Stieet: ~

City/Town State: ZIP Code:

Te ephone: J Ext.: - FAX: (optional)

YOU MUST COMPLE ,E |- i(.i 't S OF THIS FORM OR DEP MAY RETURN THE DOCUMENT AS
l F . IT AN INCOMPLETE FORM, YOU MAY BE PENALIZED FOR MISSING

A REQUIRED DEADLINE.

Re\ised 2/24/95 Superst des Forms BWSC-005, 006, 010 (in part) and 011 Page 3 of 3
Do Not Alter This Form



ATTACHMENT TO BWSC .105

E. TRANSPORT OF REM -DIATION WASTE
(Updated through 12 Se tember 2002)

QUANTITIES OF REMEDI ATION WASTE TRANSPORTED TO DATE

Remediation W aste
Sediment
Soil Spoil (RW-1)

ns, etc.
ns, etc.

Oily equipment - PPE, booi
Oily equipment - PPE, booi
Oily equipment - PPE, bool
Coal tar
Well Development (sedime it/water)
DNAPL
Decon water

ESMI
421.48
12 tons

Clean Harbors, Inc.

8 drums
4 flexbin

ns, etc. 23 cubic yards
-- 21 drums

3446 gallons (MAO1)
- 2506 gallons (DO18)

-_ 3 drums

H. LSP OPINION
Response Actions on wh ch this opinion is based were subject to the Tier I
Permit issued by DEP or 28 December 1999 and the Order of Conditions
issued by the Malden Co iservation Commission on 21 September 1999.

G:\O655M\2B\TR1O5TBL.XLS

cf

i

RTN 3-0362

s'o~
C~

eo ID





APPENDIX A

WSC-105 (Copy) With Attachment



Massachusetts Der artment of Environmental Protection BWSC-105

Bureau of Waste Sitv Cleanup
Release Tracking Number

IMMEDIATE RESPC NSE A'CTION (IRA)
TRANSMITTAL FOF M Pursuant to 310 CMR 40.0424 - 40.0427 (Subpart D)

H. LE P Opinion (continued):

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

Check here if the Response Action(s) on which this opinion is based, if any. are (were) subject to any order(s), i s and/or approval(s) issued by
CIEP or EPA. If the box is checked, you MUST ath ch a statement identifying the applicable provisions th

,I3~ OF~q
LSPName: Rirhard P Standish LSP#: 2242 Stamp:

Telephone: R60-G;;9-4 74A Ext.: -A3. 1 .RICHARD
c~P.I

FAX: optional) A6-N.94ii

Signa:ure: ISTE;

Date: CLEP,

1. PERSON UNDERTAKING IRA:
Name of Organization: MacgArhiiettg FI -ric r cnmpany

NameofContact: Mirhel A. TLenne _ Title: Saninr Envirnnmental Enginear

Street: 55 Rearfont Road .

City/Town: Mrt-hhorn State: MA ZIP Code: 0199-0000

Telephone: 5OR-421 -7564 Ext.: - FAX: (optional) r0A-A9O-470 -

[ Check here if there has been a change in the pers in undertaking the IRA.

J. RELATIONSHIP TO RELEASE OR THREA~ OF RELEASE OF PERSON UNDERTAKING IRA: (check one)

W RPorPRP Specify: Q Owner Q) Operaor Q Generator Q Transporter OtherRPorPRP: Party of Tnterest

H Fiduciary, Secured Lender or Municipality with Exi mpt Status (as defined by M.G.L. c. 21 E, s. 2)

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

H Any Other Person Undertaking IRA Specify Re ationship:

K. CERTIFICATION OF PERSON UNDERTAH ING IRA:

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

By: d'I'-C. Title: Seninr rivrnnmenta1 rngineer
(signature)

FnrMAS1Ahuterts Elct-ric -Cnmpa y Date
(print name of person or entity recorded in Section 1)

Enter address of the person providing certification, if d fferent from address recorded in Section I:

Street:

City'Town: State: - ZIP Code:

Tele phone: Ext.: - FAX: (optional)

YOU MUST COMPLETE ALL RELEV NT SECTIONS OF THIS FORM OR DEP MAY RETURN THE DOCUMENT AS
INCOMPLETE. IF YOU SUBM T AN INCOMPLETE FORM, YOU MAY BE PENALIZED FOR MISSING

A REQUIRED DEADLINE.

Revised 2/24/95 Superse 1es Forms BWSC-005, 006, 010 (in part) and 011 Page 3 of 3
Do Not Alter This Form



ATTACHMENT TO BWSC-' 05

E. TRANSPORT OF REME DIATION WASTE
(Updated through 12 Sep tember 2002)

QUANTITIES OF REMEDIA TION WASTE TRANSPORTED TO DATE

Remediation We ste
Sediment
Soil Spoil (RW-1)
Oily equipment - PPE, boon
Oily equipment - PPE, boon
Oily equipment - PPE, boon
Coal tar
Well Development (sedimer t/water)
DNAPL
Decon water

ESMI Clean Harbors, Inc.
421.48

12 tons

s, etc. - 8 drums
s, etc. 4 flexbin
s, etc. -- 23 cubic yards

--- _21 drums

3446 gallons (MAO1)
- _2506 gallons (DO18)

3 drums

H. LSP OPINION
Response Actions on whi :h this opinion is based were subject to the Tier I
Permit issued by D EP on 28 December 1999 and the Order of Conditions
issued by the Maiden Cor servation Commission on 21 September 1999.

G.\06558\62B\TR1 OSTBL.XLS

RTN 3-0362
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Haley & Aldrich, Inc.
465 Medford Street
Suite 2200
Boston, MA 02129-1400
Tel: 617.886.7400
Fax: 617.886.7600

12 March 2002 www.HaleyAldrich.com
File No. 06558-6" 8

Department of En ironmental Protection
Metropolitan Bost )n - Northeast Region
205A Lowell Stre :t
Wilmington, Mas: achusetts 01887

Attention: Je anifer Wang

Subject: In imediate Response Action Status Report No. 12
R PN 3-0362 & 3-13754
)A est End Brook - Malden River Culverts
IV alden, Massachusetts

Ladies and Gentle men:

On behalf of Mas tachusetts Electric Company (MEG), Haley & Aldrich, Inc. is providing the
following Immedi te Response Action (IRA) Status Report No. 12 for RTNs 3-0362 & 3-
13754 at the abov referenced site. This release to surface water was found to be related to
the former manuf ictured gas plant (MGP) located at 100 Commercial Street (RTN 3-0362).
Therefore, MEC submitted a Transmittal Form BWSC-107A which linked the release to
surface water und -r RTN 3-13754 to the release which applies to the MGP in a letter to the
Massachusetts Depoartment of Environmental Protection (DEP) dated 9 May 1997. The
former MGP is a Tier Classified site (Tier IB) in MCP Phase II with reclassification to Tier
IB (Permit No. 7.78) effective on 28 December 1999. Prior to this date the site was
classified Tier II.

This status report describes IRA activities conducted from September 2001 to March 2002 and
summarizes the a Iditional IRA activities that are planned to occur during the next six months.

BACKGROUNI /RELEASE DESCRIPTION

On 14 May 1996 the appearance of a sheen at portions of the West End Brook culvert (WEB)
and the Malden F iver was reported to DEP by MEC. This release was assigned release
tracking number RTN) 3-13754. Verbal approval was obtained from DEP on 14 May 1996
to assess the sour :e of the sheen including accessing the culvert to make observations and
performing samp ing. Absorbent booms were installed at the juncture of the WEB and the
Malden River Cu(vert (MRC).

The release is de cribed as an intermittent release of oil or hazardous material into a culverted
surface water bo y (WEB and/or MRC) which periodically causes a recurring, discontinuous
sheen. Portions if the culverted surface water bodies run beneath or near properties which
were formerly oczupied by an MGP as shown on Figure 1 and are located adjacent to areas

Prfdon my'ddpe.



Department of En vironmental Protection
12 March 2002
Page 2

where tar contain nated materials have been identified in previous subsurface explorations for
the portion of the former MGP located at 100 Commercial Street (RTN 3-0362).

SUMMARY OF PREVIOUS IRA ACTIVITIES

IRA assessment a id remedial activities have been underway since May 1996 to eliminate
sheens in the culv arts resulting from seepage of MGP related contaminants. These activities
have included the following: sediment sampling and analysis, monitoring of sheen activity,
drilling and samp ing of soils outside the culverts, removal of contaminated sediments and
debris, installatio:n of absorbent and containment booms, repair of existing expansion joints,
grouting of weep hioles, lining of catch basins and drain lines that discharge into the culverts
and installation o grout collars below and around the outside of the culvert. These activities
are described in I ZA Status Reports No. I to II and in modifications to the IRA Plan dated
11 September 19 6, 2 July 1997, 12 March 1998, 27 October 1998, 13 September 1999, 8
March 2000, 13 ! eptember 2000 and 22 November 2000 and are summarized below:

IRA Status Repor No. 1 and Update Plan dated 11 September 1996 and second IRA Status
report dated 12 fv arch 1997 described the activities undertaken since notification in May 1996
and described a p an for eliminating the sheen. A brief summary of previous IRA assessment
findings is given )elow:

Haley & Aldrich )bserved tar seepage occurring at two expansion joint locations inside the
WEB. Tar was c bserved below the sediments at this expansion joint location in the culvert
base slab and she :ns appeared to be formed from coal tar in the sediment rising to the top of
the surface water Expansion joints are keyed but not structurally connected with steel
reinforcing, allov ing the culvert sections to expand and contract along the axis of the culvert
alignment. The c ulvert drawings indicate that the expansion joints were filled with a 1/2 inch
thickness of a prc -molded joint filler. It appears that the coal tar had decomposed the filler
material thereby ireating an opening for contaminant seepage. According to the culvert
drawings and cor firmed by our observations, expansion joints are located approximately 90
feet apart along t ie alignment.

Weep holes (4 in h diameter) are present along the north and south sides of the WEB culvert
at approximately 10 feet intervals. The invert of the weep holes is El. 1.85 (NGVD). The
conditions obserx ed indicate that most weep holes are plugged with soil and little to no
groundwater seer age is occurring at the weep holes. Only moderate water seepage was
observed from w ep holes at STA 13+58 (north and south sides), located at the juncture of
the WEB and the MRC. Other weep holes were dry or indicated only slight (non-measurable)
flow.

Samples of sedirr ent and water were obtained inside the culvert and analyzed for polynuclear
aromatic hydroca rbons (PAHs) and volatile organic compounds (VOCs). Elevated
concentrations of PAHs and VOCs were detected in samples obtained from expansion joint
locations.
Haley & Aldrich also conducted a subsurface exploration program consisting of drilling seven
test borings and i astallation of observation wells during the period 25 to 30 July 1996. Test
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borings were dril ed adjacent to the culvert at expansion joint locations to assess the presence
of tar saturated m iterial and the potential for tar seepage into the culvert and to collect
samples for grain size analyses to assess the potential for grouting of the soil. Tar saturated
material was enc untered in several borings, as described in the first status report.

IRA Status Repor. No. 2 dated 12 March 1997 included a description of the following IRA
activities:

E Assessme at of potential structural impacts of the proposed work on the culvert
structure is required by the MDC for the permit process. A permit dated 25
February 1997 was issued by the MDC for the work.

* Developr tent of remedial alternatives for preventing coal tar seepage from entering
the culve t.

* Preparation of contract documents, including drawings and technical specifications for
conduct c f the proposed remedial work.

* Completi m and issuance of Contract Documents to five qualified Contractors for
bidding p urposes. A pre-bid meeting and site visit was held on 26 February 1997 to
address ( ontractor questions.

Additional devel pment of remedial alternatives and modification of the bid documents was
performed during the period March to June 1997 and the contract documents were rebid in
June 1997. An I. tA Update Plan dated 2 July 1997 was prepared and submitted to DEP
describing the pr posed remedial options as outlined in the revised contract documents for
bidding. The IR. activities conducted under the Update Plan included the following work
within the WEB I rom STA 10+40 (Commercial Street) to the juncture of the WEB and the
MRC at STA 13;-58:

1. Preparati n, implementation and management of a health and safety plan and
procedur!s as outlined in Section 01540 - Health and Safety.

2. Removal of 78 tons of contaminated sediment within the WEB and management of
contamin ited media in accordance with the requirements contained in Section 02220 -
Contamin ated Media Management Plan.

3. Grouting of leaking joints or cracks to reduce seepage during joint replacement work.

4. Grouting of weep holes from STA 10+38 to STA 13+58 at north and south sides of
the culve :t. Repair of concrete around pipe penetrations.

5. Replacern ent of the existing expansion joint material and installation of a "strip and
seal" wan rproofing system at the joint surface at four expansion joint locations within
the WEB.
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As described in Il A Status Report No. 5, dated 11 September 1998, the additional work
described in the ILA Plan Update dated 12 March 1998 was bid upon and awarded to Fleet
Environmental, Ir :. (Fleet) in June 1998.

IRA Status Report No. 6 described activities that occurred during the period late August 1998
to March 1999. 1 leet mobilized equipment the week of 24 August 1998, and began repair
related activities tie following week. Work began in the WEB which was staged from the
culvert opening at Commercial Street. Work began in the MRC in November 1998 and was
completed in Decmber 1998. The work in the MRC was staged from the culvert opening in
the MRC at STA 7+80. As work was beginning in the MRC, it became apparent that
additional measur :s would be necessary to mitigate migration of coal tar material at the
exterior and interi Dr of the culvert. Additional IRA assessment and remedial measures,
outlined in the IR k Plan Update dated 27 October 1998, included installation of a seepage
collar below the t ase and outside the exterior walls of the MRC, repair of additional
expansion joints, emoval of sediments and installation of observation/collection wells.
Additional joint r pair and sediment removal in the chamber area where the WEB meets the
MRC, was underi aken by T. Ford Company. This work began in December 1998 and was
completed in Jant ary 1999. The following activities were performed under the IRA Plan
Updates dated 12 March and 27 October 1998:

Culvert Section 1 'reparation/Sediment and Coal Tar Removal

* Dams we e erected up and downstream of the working area to isolate each culvert
channel se!ction and the sections were unwatered. The WEB sections extended for a
length of ipproximately 200 ft. from approximately STA 8+00 to STA 10+00. The
MRC see ions extended for a length of approximately 280 ft., from STA 5+00 to
STA 7+E 0. The chamber area work extended from WEB STA 13 +60 to MRC STAs
7+80 an 8+10. Absorbent booms were located downstream of the lower dam at
each char nel section to capture fugitive sheens.

* Sediment: were removed from the culvert sections and chamber area by a small
bobcat loa der. The inside of the culvert was broom cleaned and then pressure washed
to removt residual coal tar staining. Sediments were temporarily stored on-site in
rolloff co itamers prior to removal off-site to Environmental Soil Management Inc.
(ESMI) in Loudon, New Hampshire.

* DNAPL :oal tar, which had been seeping into the culvert through an expansion joint
at STA 1.1+72 of the north side of the WEB culvert, was removed using oil absorbent
pads and "snare" (oil absorbent pom-poms) and placed into 55 gallon drums. Sand
bag dams were constructed on the upstream and downstream side of this joint to
isolate an i contain the DNAPL. Absorbent pads and booms were placed inside and
outside ti e isolated area.
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Weep Hole Sealu g/Expansion Joint and Other Culvert Repair

* Weep holi s through the exterior walls of the north and south sides of the WEB
culvert, w& ithin the dammed section, were cleaned and sealed with hydraulic cement
and epoxy grout. No weep holes are present in the MRC.

* An expan ling chemical grout was injected beneath and into each expansion joint to
temporari y stop the flow of water and coal tar into the culvert and create a dry joint
for applic Ltion of the new joint repair system. The existing expansion joint filler was
removed 13 the top of the base slab keyway. The joint and surrounding surface was
cleaned b: sand blasting before sealing.

* The inside of the joint, down to the keyway, was filled with a polysulfide caulking
material a ad a strip and seal epoxy and flexible liner system was installed over a total
of approx mately 287 linear ft. of expansion joint at the following locations: WEB
STAs 9+ 50, 8+60 and 8+30; MRC STAs 5+20, 6+10 and 7+00; and Chamber
Area at W EB STA 13+72, MRC STA 7+87, and at STA 8+02 of the single channel
section of the MRC.

* Local sur ace grouting and filling was performed with a cement grout around two
drain line; which discharge into the south WEB side at STA 9+-70 and STA 10+11,
and arour d one which discharges into the north WEB side near STA 8 +20.

* A blue st ined area of the WEB southern culvert outer wall was noted to be leaking
near the t ase of the wall. This area of the wall, near STA 9+00, was injected with
an expant ing chemical grout to halt the leaking.

* Repairs v ere also made to the culvert wall concrete at expansion joint location MRC
STA 7+(0 (east wall) which had spalled off during the joint repair work.

Observation/Col ection Wells

E Two 8-in ;h diameter wells (B801-OW and B803-OW) were installed by Geologic Inc.
in Noven ber 1998 on the north and south side of the WEB culvert at approximately
STA 13 4 80 to allow for monitoring of coal tar (DNAPL) levels and limited DNAPL
collectior and removal. The wells were installed to a depth of approximately 20 ft.
directly a ijacent (within several feet) to the culvert wall and intercepted the crushed
stone lay r below the base slab of the culvert. The purpose of the wells was to assess
the feasit ility of DNAPL collection and recovery.

Grout Seepage Collar

* Knowles Industrial Service, Inc. was retained by Fleet to install a cement grout collar
around an d beneath the MRC at approximately STA 7 + 30. The grout collar was
installed o contain and cut off migration of coal tar through the crushed stone below
the culve -t base slab and pervious backfill adjacent to the culvert sidewalls. The grout
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was pump -d under low pressure through ports in the floor and outside walls of the
culvert.
The IRA Ilan Update called for the installation of observation wells at either side of
the grout :ollar to allow for subsequent monitoring of coal tar migration, however,
observati ns of the grout holes indicated that coal tar had migrated beyond this
location. As a result of these observations, well installation at this grout collar
location v as not performed.

IRA Status Repor No. 7 described assessment and remedial activities that occurred during the
period March to eptember 1999. These activities consisted of the following:

N Sampled ediments in the MRC from STA 0+00 to STA 5+00 to assess the extent of
the contai iination and the need to conduct sediment removal in this area. Ten
sediment iamples were collected by Haley & Aldrich on 8 April 1999 at the
approxim te locations shown on Figure 2. The samples were analyzed for PAH by
8270, VC Cs by 8260 and MADEP Method EPH/VPH.

0 Monitored the presence of DNAPL in large diameter wells B801-OW and B803-OW
installed i i November 1998 and redeveloped the wells in May 1999.

* T. Ford C o. of Georgetown, Massachusetts mobilized to the WEB and performed the
following activities from STA 13+70 to STA 10+40 during the period July through
Septembe - 1999:

1. S a up stop logs and unwatered culvert sections to inspect the previously
re paired expansion joints at STA 10+40, STA 11+28.5, STA 12+18.5, and
STA 13+08 in the WEB. Joints at STA 12+18.5 and 11+28.5 indicated
s( me evidence of failure from separation of the strip and seal liner from the
el oxy or tears in the liner. In addition, the underlying joint compound
ir dicated evidence of degradation due to contact with coal tar. Although
oi her joints in this section of the WEB did not indicate evidence of failure it
w is decided to replace all of the joints exposed in this section based on the
ol servations at the failed joints.

2. R -moved sediments that accumulated in the culvert sections from STA 10 +40
tc STA 13+70 and the sediment trap. Approximately 32.6 tons of sediment
x as removed by Bobcat excavator and stored in two covered watertight roll-
o f containers. The roll-offs were transported to ESMI in Loudon, New
H ampshire under a Bill-of-Lading on 3 September 1999. The original BOL
wA as transmitted to DEP in November 1999.

3. R :placed the existing expansion joints at all four locations. Previous
p)lysulfide joint compound indicated evidence of degradation from coal tar.
C )a] tar immersion tests performed on a variety of polysulfide and Viton
b sed fluoroelastomer joint compounds indicated that the Viton based joint
ci impound was the most resistant to coal tar constituents. The joints were
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rn placed with Viton based PelSeal 2012/2112 manufactured by DuPont. The
jc int material was placed in lifts of 1/8 to % inch in thickness at two locations
wx ithin the depth of the joint. The epoxy and hypalon liner system was placed
d rectly over the joints after curing of the joint compound. A stainless steel
p ate was placed over the liner system to protect the liner and bolted to the
uostream side.

IRA Status Repor No. 8 and IRA Plan Modification described assessment and remedial
activities that occ irred during the period September 1999 to March 2000 and described
additional IRA ac:ivities to be conducted. The activities completed during this period
consisted of the fi llowing:

N Continued to monitor the presence of DNAPL in the large diameter wells B801-OW
and B803 OW installed in November 1998 and redeveloped the wells in October
1999.

E Inspected by TV survey and relined approximately 200 linear feet of drain line and
three catc h basins which discharge into the WEB. The drain lines and catch basins
are identi ied as CB106, 107 and 108 on Figure 2. Similar work had previously been
conductec at the site. This work was performed by Eastern Pipe Service, Inc. of
Merrimack, New Hampshire in November 1999.

* Removed 182.6 tons of accumulated sediments and repaired six expansion joints
within tht MRC from STA 5+00 to the end of the culvert at STA 0+00. The joints
were rep] iced with Viton based PelSeal 2012/2112. The epoxy and hypalon liner
system w is placed directly over the joints after curing of the Viton joint compound.
A stainle s steel plate was placed over the liner system at the base of the culvert to
protect th liner and bolted to the upstream side.

* Construci ed a new culvert roof opening at MRC STA 5+20 to facilitate equipment
access an I sediment removal.

* Placed at sorbent booms in the MRC. A permanent boom was placed near the new
opening , nd a temporary boom was placed at the end of the culvert near STA 0+00.
The boor is are monitored weekly and are replaced as necessary. Periodically
collected and disposed of debris that collects behind the booms.

This work was cnducted by T. Ford Co. under contract with MEC.

IRA Status Repor No. 9 and IRA Plan Modification dated 13 September 2000 described
assessment and r< medial activities that occurred during the period March to September 2000
and described additional IRA activities to be conducted.

* Performe I annual inspection of the MRC and the WEB in April (west and south
barrels) a ad May 2000 (east and north barrels). In general, the expansion joints were
found in ;ood condition; however, NAPL was observed in the east barrel MRC
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downstream from the expansion joint at station 13+72 to the culvert outfall adjacent
to Anthoi y's Restaurant. A supplemental inspection of the single barrel section of the
MRC fro n the junction of the MRC and WEB to Centre Street was performed in June
2000. Ta. residue and differential settlement of culvert sections were observed at the
expansioi joint at STA 11 + 85 in the single barrel MRC and hardened tar was
observed adjacent to a storm drain connection beneath Centre Street.

* Replaced three expansion joint seals at the juncture of the WEB and MRC at STA
7+87, SPA 8+07 and STA 13 +72.5. Polysulfide joint repairs made in December
1998/January 1999 were replaced with Viton based PelSeal 2012/2112. An epoxy
and hypa. on liner system was placed directly over the joints and a stainless steel plate
was plact d over the liner system at the base of the culvert to protect the liner.

* Removed approximately 15 cy of impacted sediments from the MRC from the
sediment trap at STA 0+00 to the chamber area. The sediment was transported under
Uniform :azardous Waste Manifest to ESMI in Loudon, New Hampshire for thermal
treatment .

* Installed in 8" diameter stainless steel recovery well adjacent to the culvert between
the Oper; tions Building and Maintenance Garage on the KeySpan property. The well
was insta led with a 2-ft diameter bucket auger. Water and oil removed during well
developr ent on 8 April 2000 and DNAPL recovered on 5 May 2000 were removed
from the ;ite under Uniform Hazardous Waste Manifests to the Clean Harbors
Braintree facility.

* Installed ar relief port (TRP-1) through the culvert base slab and the crushed stone
layer below the culvert, into the surface of the underlying organic deposit,
approxirr ately 8 ft. upstream of the expansion joint at STA 13+73.5 where a coal tar
seep was observed in the past. The casing and riser were extended above the top of
the culve 't.

* Monitore I for the presence of DNAPL in large diameter wells B801-OW and B803-
OW insta lled in November 1998. The wells were gauged for DNAPL on a weekly
basis. Coal tar has not been observed since the wells were redeveloped.

The scope of the IRA activities was modified to include the following:

1. Inspectio 1 of all previously repaired expansion joints in the WEB and the MRC and
the expar sion joints in the single box section of the MRC from the juncture of the
WEB noi th to Centre Street as part of a yearly inspection program.

2. Removal or displacement of sediments in areas where joints require replacement or
other rep iir. Sediments will be removed if the thickness of the sediments impedes
joint rep ir or if contamination potentially contributing to a sheen is noted in the
sediment;. Repair or replace joints where evidence of coal tar seepage is evident or
suspecte( .
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3. Construct on of a new culvert roof opening at MRC STA 11+60 to facilitate
equipmen; access and sediment removal for joint repair in the single barrel Malden
River Cul iert.

4. Repair or replacement of expansion joint at STAl1+85 MRC and other joints where
evidence of coal tar seepage was noted during the annual culvert inspections.

5. Performaice of a TV Camera survey in the 42-in. storm drain in Centre Street that
drains int( the culvert.

6. Installatio 1 of a permanent DNAPL recovery system at RW-1 and conduct of a field
trial pumi test.

IRA Status Report No. 10 dated 12 March 2001 described assessment and remedial activities
that occurred duri ig the period September 2000 to March 2001. The tasks completed during
this period consis ed of the following:

* Continue( weekly or bi-weekly monitoring of the large diameter wells B801-OW and
B803-OW installed in November 1998. The wells have not revealed the presence of
measurab e LNAPL or DNAPL thickness since well redevelopment.

* Continuet weekly or bi-weekly monitoring of recovery well RW-1 revealed the well
stabilized with approximately 64 inches of DNAPL (approximately 18 gallons) in the
well itself A successful field trial of DNAPL recovery was conducted on 14 and 15
October 2 )00 using a pneumatic down-hole pump. Approximately 41 gallons of
DNAPL were recovered over a 32-hour period at a rate of 1.3 gallons per hour (gph),
during wl ich 3 inches of draw-down of the DNAPL was measured. The well
maintaine i approximately 17.2 gallons of DNAPL (95 percent of the initial 18
gallons) d iring the test. The DNAPL was stored in a DOT approved steel drum
staged wil hin a fenced area at the site and transported offsite on 2 November 2000
under Un form Hazardous Waste Manifest.

* Continuec weekly or bi-weekly monitoring of the tar relief port (TRP-1) revealed
varying a. nounts of DNAPL between 4 and 10 inches.

* Weekly o - twice-weekly inspection and periodic replacement of the culvert booms
deployed it the culvert opening near STA 5+20. Periodic collection of debris
trapped b 'the booms.

IRA Status Repon No. 11 dated 12 September 2001 described assessment and remedial
activities that occ irred during the period March 2001 to September 2001. The tasks
completed during this period consisted of the following:
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* Continue I weekly or bi-weekly monitoring of the large diameter wells B801-OW and
B803-OA installed in November 1998 have not revealed the presence of measurable
LNAPL <r DNAPL thickness since well redevelopment.

* Continue I weekly or bi-weekly monitoring of recovery well RW-I (prior to ongoing
DNAPL ecovery efforts) showed the well stabilized with approximately 65 inches of
DNAPL, approximately 18 gallons in the well.

E Continue, l weekly or bi-weekly monitoring of the tar relief port (TRP- 1) has revealed
varying a nounts of DNAPL measured between 4 m/ and 9 4 inches.

* Weekly c r twice-weekly inspection and periodic replacement of the culvert booms
deployed at the culvert opening near STA 5 +20. Periodic collection of debris
trapped b ' the booms.

* Performe I annual inspection of the MRC (west barrel) and the WEB(north and south
barrels) i. i June. In general, the expansion joints were found in good condition;
however, the Hypalon liner at STA 8+20 (located in the split section of the WEB
beneath t ie MBTA Tracks) was punctured with an approximate 1/8" diameter hole.
The Vito [ seal beneath the membrane appeared intact and undamaged and no coal tar
was obse ved. Coal tar was observed migrating into the culvert (WEB) from a small
crack in Ite hydraulic cement seal of a pipe connecting catch basin CB-4 to the
culvert. This catch basin connection is located between the Operations Building and
Maintena ice Garage. Also, coal tar impacted sediments were noted in WEB
downstre im of CB-4 piping and in the west barrel of the MRC to the Malden River
outfall ad lacent to Anthony's Restaurant. A supplemental inspection of the single.
barrel se< tion of the MRC from the junction of the MRC and WEB to Centre Street
was also )erformed in June 2001. Sheens and coal tar impacted sediment were noted
south of Ihe expansion joints at STA 12+30 and STA 12+52. No sheens or coal tar
impacted sediments were observed upstream of the joint at STA12+52 at this time (as
described below, during joint replacement of STA 12+52 in July 2001, evidence of
coal tar v 'as observed within a 42 inch drainpipe entering the culvert approximately 5
ft upstrea n of STA12+52). No evidence of coal tar seepage was noted from the
existing c xpansion joints downstream of STA 11 + 10. Inspection of the joint at STA
11+85 r vealed it did not appear to be an expansion joint, therefore no repair was
necessar3 at this location.

* Replaced six joints of the single barrel MRC at STA 12 +52, 12+30, 11+ 10,
10+50, 1+90 and 9+00. Steel covers were installed at STA 8+20, 8+70, 9+49 in
both barr -ls of WEB and plates were installed over newly replaced joints in the single
barrel MtC at STA 12+52, 12+30, 11+ 10, 10+50, 9+90 and 9+00. The
punctured Hypalon liner at STA 8+20 (WEB) was repaired on 13 June 2001.

* Coal tar :ntrusion at the CB-4 influent pipe seal was repaired on 13 June 2001.
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* Prior to ri placing joints in the single barrel MRC, a new opening, approximately 8 ft
by 8 ft, w is cut into the culvert roof under an MDC permit dated 15 March 2001.
Approxin- ately 2 ft of soil was excavated from above the culvert and stockpiled
nearby. '.he location of the new culvert opening is at STA 11+30, approximately
230 ft. no rth of the south end of the single culvert.

* Installed t 1e DNAPL recovery system between 16 July and 9 August 2001 adjacent to
the Opera ions Building on the KeySpan property. System operation and design details
were sub iitted to DEP in Addendum to Immediate Response Action (IRA) Plan
Modificat on dated 22 November 2000 based on the results of a field trial pump test
conductec in October 2000. Air and coal tar transmission lines between the shed and
recovery vell were run in a trench inside 4-inch PVC conduit. Approximately 1
cubic yan of excess soil was generated during trenching and stockpiled on
polyethyh ne on site. The system was started on 9 August 2001 and adjusted to
recover E NAPL at a rate of approximately I gallon per hour (gph). Three (3) inches
of drawd wn of the tar was measured over the first four days of operation, after
which dra wdown steadily increased. After 8 days of continuous operation, the
thickness >f the tar had been reduced to 37 inches and approximately 175 gallons of
tar had be zn recovered. The system was shut off on 17 August 2001 for a few days to
allow DN XPL to recharge and to prevent pumping groundwater into the system. The
system w s restarted at a lower pumping rate on 22 August 2001 after the DNAPL
was meas ired at a thickness of 55 inches. The system has been intermittently
operated nd shut down to determine DNAPL recharge rates in order to determine the
optimal pi imping rate.

The scope of the I RA activities was modified to include the following:

1. Expanded investigation of the drainage network including a TV camera survey
beneath C entre Street of the 42-inch diameter storm drain that drains into the MRC
and relate I drain pipes beneath Commercial Street and an invert pipe elevation
survey.

2. Repair of the 42-inch diameter storm drain beneath Centre Street or other drain lines
if shown I y the TV survey to be an observed avenue for coal tar seepage into the
MRC.

STATUS OF AS ;ESSMENT AND REMEDIAL ACTIVITIES

During the Septer iber 2001 to March 2002 operating period, the following assessment and
remedial tasks we -e undertaken:

IRA Activities

E Continue( weekly or bi-weekly monitoring of the large diameter wells B801-OW and
B803-OW installed in November 1998 have not revealed the presence of measurable
LNAPL c r DNAPL thickness since well redevelopment.
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E Continue I operation of the DNAPL Recovery System has removed 141 gallons of tar
since 12 September 2001 and a total of 451 gallons since the start-up of the recovery
system. The system has been operated intermittently in order to allow DNAPL to
recharge md to prevent pumping groundwater into the system. Continued weekly or
bi-weekl) monitoring of recovery well RW-l has revealed varying amounts of
DNAPL neasured between 30 and 56 inches in thickness depending on the DNAPL
recovery system operational status and recovery pumping rates.

* Continue I weekly or bi-weekly monitoring of the tar relief port (TRP-1) has revealed
varying a mounts of DNAPL measured between 3 and 8 inches in thickness.

E Weekly c r twice-weekly inspection and periodic replacement of the culvert booms
deployed at the culvert opening near STA 5+20. Periodic collection of debris
trapped L y the booms.

* As part o -the annual culvert inspection activities, impacted sediments were removed
from the ;ediment trap located at the mouth of the MRC and placed in a watertight
roll-off fir characterization and off-site removal. See further discussion below.

E A TV caiaera survey was conducted by Azurix North America from Westbrook,
Maine or 29 October and 16 November 2001 which included the following limits of
survey: tie 12 inch drain pipe from 99 Commercial Street to 65 Commercial Street,
the 15 inc h drain pipe from the intersection of Charles Street and Commercial Street
to the Soith barrel of the WEB, catch basin CB-108 to catch basin CB-101 within the
KeySpan property, catch basin CB-104 to catch basin CB-102 within the KeySpan
property, catch basin CB-1 to catch basin CB-4 within the KeySpan property, the 42
inch dra iL line along Centre Street from approximately 80 feet west of man-hole
DMH-II t> the single barrel MRC, as well as the drain at the intersection of
Commer< ial Street and Centre Street from man-hole DMH-2 to catch basin CB-4.
The 42-it ch drain line in Centre Street was added to the survey based on observations
made dut ing the culvert inspection.

* Prior to t ie TV camera survey, record plans of the drainage system in Commercial
and Cent e Streets were reviewed and observations were made in selected manhole
locations within Centre Street.

Activities schedu ed to commence in the spring and summer 2002 include the following:

E Annual Culvert Observation: The annual inspection will cover the WEB from
approxir ately Pearl Street to the intersection of the WEB and MRC. The MRC will
be inspec:ed from Centre Street to the culvert outflow.

* Drain Li ie Elevation Survey: We plan to conduct an elevation survey of the
drainage :omponents along Center and Commercial Street to compare drain line
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inverts with local tar and groundwater elevations and to evaluate potential for tar
migratioi into the drainage system.

* Lining o the 42-inch Diameter Storm Drain in Centre Street: Plans and
specifica1 ions are currently being prepared for the lining of an approximately 500 foot
section o the 42-inch diameter storm drain beneath Centre Street to mitigate the coal
tar seepa, e observed during the camera survey of the storm drain system.

* DNAPL Collection System Monitoring and Ongoing NAPL Monitoring: Ongoing
system rr onitoring will consist of monitoring system parameters, estimation of the
amount c f DNAPL collected from the recovery well, and gauging of the nearby
monitorin g wells. Therefore, we will continue periodic monitoring of the recovery
well (RA- 1), B506-OW, B206-OW, TRP-1, B801-OW, and B803-OW.

E Removal of Contaminated Sediments: Contaminated sediments will be removed
from the MRC from approximately STA 12 +70 to the mouth of the culvert following
relining ( f the 42-in diameter storm drain in Centre Street. Sediments will also be
removed from the WEB from approximately STA 12+20 (South Barrel only) to the
juncture o)f the WEB and the MRC. Contaminated sediments have not been removed
from the :ulvert barrel sections during this period based on the observation of active
tar seepa ;e into the 42-inch diameter storm drain beneath Centre Street. This
situation vill be addressed by lining of the 42-inch drain line.

NEW SITE INF )RMATION

Sediment Qualit y Data

* MRC Sir gle Barrel: Two samples (DMH-3 and 42/MRC) collected on 5 September
2001 dur ng the annual inspection reported in IRA Status Report 11, taken in situ near
the junctin of the 42-inch line were analyzed for VOCs, SVOCs, PCBs, RCRA 8
Metals, Total Petroleum Hydrocarbons and Hazardous Characteristics (pH,
flashpoin:, corrosivity). The results of the testing summarized on Table I indicate the
sediment. contain VOCs (primarily naphthalene and trimethylbenzenes), PAHs, and
low level; of chromium arsenic, and lead. PCBs were not detected.

* DNAPL Recovery System Piping Trench: One sample (Trench) collected on 28
September 2001 from the approximately I cubic yard of excess soil from the DNAPL
Recover3 System Piping Trench was analyzed for VOCs, SVOCs, PCBs, RCRA 8
Metals, Total Petroleum Hydrocarbons and Hazardous Characteristics (pH,
flashpoin:, corrosivity). The soil was added to the roll-off container containing
culvert s( diment. The results of the testing are summarized on Table I indicate the
soils con am PAHs, and low levels of barium, chromium arsenic, and lead. PCBs
were not detected.

* Culvert 5 ediment Roll-Off: One composite sample (SED Comp-1) collected on 10
October 001 from the roll-off containing culvert sediment and the excess soil from



Department of Er vironmental Protection
12 March 2002
Page 15

the DNA 'L recovery system piping trench discussed above was analyzed for VOCs,
SVOCs, )IPCBs, RCRA 8 Metals, Total Petroleum Hydrocarbons and Hazardous
Charactei istics (pH, flashpoint, corrosivity). The results of the testing summarized on
Table I ir dicate the sediments/soils contain VOCs (primarily xylenes and
naphthale ae), PAHs, and low levels of barium, chromium arsenic, and lead. PCBs
were not letected.

Sediment sample locations are shown on Figure 2 and the laboratory data is included in
Appendix B.

New Observation s

During the camei a survey conducted on the drain line system on and around the KeySpan
property, coal tai infiltration was observed at all joints within the 42-inch diameter storm
drain located alo g Centre Street from DMH-2 to DMH-3 (See Figure 2 for catch basin and
manhole location, and numbering scheme). Sheens and strong coal tar odor were observed in
manhole DMH-2 located in the intersection of Centre and Commercial Streets. A brown
coal tar film was also observed on the water surface within the 42-inch diameter storm drain
located along Cei tre Street from DMH-2 to DMH-3. Heavy sheens, strong coal tar odors and
impacted sedimei ts were observed within DMH-3, approximately 10 feet west of the single
barrel MRC. Im acted sediments and coal tar odors were also observed within the 42-inch
diameter storm d. ain near the opening into the MRC. No active coal tar seepage was noted in
areas previously ined. Sediment samples were collected from DMH-3 and near the opening
within the 42-incL diameter storm drain. Sample results are summarized in Table I.

The drainage net, vork along Centre and Commercial Street was evaluated by reviewing
existing plans an manhole observations to locate the connections between the Commercial
Street drain lines and the 42-inch diameter storm drain beneath Centre Street. No connection
was observed bet veen the Commercial and Centre Street storm drain line systems.

REMEDIATIOl I WASTE MANAGEMENT

On November 8, 2001 12.48 tons of contaminated soil from trenching for the DNAPL system
and sediments fra m the sediment trap at the mouth of the MRC were removed for off-site
treatment at Environmental Soil Management, Inc. (ESMI), 67 International Drive, Loudon,
New Hampshire )3301.

Coal tar recovere d from the DNAPL recovery system is temporarily stored in DOT- approved
steel drums withi a the recovery shed with secondary containment. The storage plan was
reviewed and apI roved by the Malden Fire Department and a 500-gallon storage permit was
issued. Three (3 55-gallon drums were removed from the site and transported by Clean
Harbors of Brain ree, Massachusetts on 11 February 2002 under Hazardous Waste Manifest
along with three I c.y. flexbins containing personal protective equipment (PPE) and tar
stained debris.
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Additional reined ation waste associated with upcoming IRA activities will be generated
following repair ( f the 42-inch diameter storm drain. These include contaminated sediments
within the culvert and contaminated debris trapped by the booms. Contaminated sediments
will be placed in vatertight roll-off containers and sampled for off-site treatment at ESMI.
Absorbent booms and pads will be collected, stored in flexbins and disposed of off-site by
Clean Harbors.

SEAL AND SIG NATURE OF LSP

The LSP seal and signature for this IRA Status Report are provided on the original IRA
Transmittal Form (BWSC-105) enclosed with this submittal. A copy of Form BWSC-105 is
also included in / ppendix A herein.

CLOSURE

If you have any questions regarding the content of this IRA Status Report, please contact
Keith Johnson or Richard Standish at Haley & Aldrich, Inc.; (617) 886-7318 and 860-659-
4248 respectively.

Sincerely yours,
HALEY & ALDI RICH, INC.

r Vice Presi et

Attachments:
Table I -
Figure 1
Figure 2
Appendi)
Appendi>

Richard P. Standish
Vice President, LSP-of-Record

Sediment Quality Data
- Site Plan
- Site and Subsurface Exploration Location Plan
A - BWSC-105 (Copy) with Attachment
B - Sediment Quality Data

c: City of Mlden; Mayor Richard C. Howard
Massachus -tts Electric Company; Ms. Michele A. Vose (2 copies)
KeySpan I nergy Delivery; Mr. Alexander G. Taft
Metropolit in District Commission; Mr. Paul DiPietro
Maiden Rc development Authority; Mr. Steve Wishoski
Board of I ealth, City of Malden; Mr. Walter F. Carlan; Director
City of M Iden; Mr. Jack Kelly; City Engineer
Coast Gua d Petty Officer Stevens

G:\06558\628\IRASTATi: mav.doc

ALDRICH'



TABLE I
SUMMARY OF MALDEN RIVER CULVERT AND WEST I ND BROOK SEDIMENT SAMPLES
FORMER MANUFACTURED GAS PLANT SITE
MALDEN, MASSACHUSETTS

SAMPLE DESIGNATION
SAMPLING DATE
SAMPLE TYPE

VOCs (ug/ig)
.2.4-Trimethylbenrme

L,3,5-Trinethylbenzene
meta-Xyleie andi pa-Xylem

Naphthlene

SVOCs (ug/kg)
t-Methyinaphthalene,
2-Methylnaphtbalene

Acenaphthene
Acenaphthylene
Anthracene

Benzo(a)anmhrnene
Benz(a)pyrene

Benzo(e)pyrene
Benzo(b)fluoranrthene
Benzo(g,h.i)perylene
Benzn(k)fluoranthene
bis(2-Eihylhe xyl)phthalale
Carbaznle
Chrysene
Dibenzo(a.h)anlhracene
Dibenzofuran

Fluoranthene
Fluorene

indeno(1,2,3-ed)pyrene
Naphthalerec
Perylene
Phenanthrene
Pyrene

RCRA METAIS (mg/kg)
Arsenic, Total
Barium, Total
Cadmium, Tots]
Chromium, Toal
baad. Total

Mercury, Total
Selenium, Toal
Silver, Total

TPH (ng/kg)

Polychlorinaced BipbenyrLs (ug/kg)
Aroclor 1016
Aroclor 1221

Areclor 1232
Aroclor 1242

Aroclor 1248
Aroclor 1254
Aroclor 1260

RCRA Haardoua Waste Characterization

Crosivity (as PH)
Ignitability (as Flashpoint, "F)

Restive Cyanide (mg/kg)
Rective Sulfide (mg/kg)

42/MRC DMH-3 TRENCH SED COMP-1
9/5/2001 915/2001 9/28/2001 10/10/2001
Sediment Sediment Soil Roll-off

ND (30) 850 ND (5600) ND (16000)
460 ND (60) ND (560D) ND (16000)

ND (300) ND (60D) ND (1100) 400

220 e 4 1000e ND (5600) 200000

- 4600 1500
3400 33M0 3100 180
8100 3160 3900 6200

1700 660 6500 ND (2800)

6500 2900 540 5600

4300 1300 IO000 4400

3900 1200 i10 3700

- 6900 ND (2800)
2600 830 8000 3100

2200 440 6400 ND (280)
2500 750 7400 4000

1300 ND(390) ND(110) ND(5700)
1400 900 600 ND (2800)
4000 1300 11000 4900

560J ND(390) 2000 ND(2800)
5400 240D 960 4200

11000 4100 16000 12000
10000 3800 3100 7500
2700 590 760 ND (4000)
1400D 12000 30 30000

- - 2600 ND (2800)

21000 8600 13000 21000
10000 3400 24000 11000

2.2 2.3 7.2 11

ND (25) ND (24) 17 36
ND (064) ND (0.60) ND (0.42) ND (0.45)

ND(3) ND(12) 7.8 18

36 is 43 ISO

ND (0.041) ND (0.040) ND (0.23) ND (0.23)
ND(13) ND(12) ND(0.84) ND(0.90)
ND (6 4) ND (6.0) ND (0.42) ND (0.45)

870 530 -

ND (99) ND (92) ND (266) ND (284)
ND (99) ND (92) ND (266) ND (284)

ND (99) ND (92) ND (266) ND (284)
ND (99) ND (92) ND (266) ND (284)
ND (99) ND (92) ND (266) ND (284)

ND (99) ND (92) ND (266) ND (284)

ND (99) ND (92) ND (266) ND (284)

7.4 6.0 7.6 8.2
>165 >165 >150 >150

ND (5) ND (5) ND (0.22) ND (0.22)
ND (100) ND(1) ND (1.80) 0.72

NOTES AND ABBREVIATIONS:
1. ND(2): Compound not deected above quaantiolion limit I umber in parentheses is the detection limit.
2. 1: Vale is an estimate, detected ad a concntraion below he reporting limit for the analyte.

3. -; Sample was no tested for this analyte.
4. Only detected compounds are listed above, except for PCE which are all listed
5. e: Indicates corcentration exceded calibration range for d analyte.

HALEY & ALDRICH, INC.
4:\06558\360[daia iables~sedIRAI12. xs 2/7
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NOTE:

1. THE APPROXIMATE UMITS OF THE ORMER MGP
SITE WILL BE VERIFIED THROUGH AE USE OF
PHOTOGAMETRIC SURVEY.

FIGURE 1
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APPENDIX A

BI VSC-105 (Copy) With Attachment



Massachusetts Del artment of Environmental Protection
Bureau of Waste Sit ) Cleanup

IMMEDIATE RESPONSE ACTION (IRA)
TRANS ITTA F Pursuant to 310 CMR 40.0424 - 40.0427 (Subpart

BWSC-105

Release Tracking
Number

3 - 362
A. RELEASE OR THREAT OF RELEASE LOC ATION!

Relezse Name: West End Pronk/Mlden Pivr Cnlvert9
(opticnal)
Street: 100 Commercial Street LocationAid: rtharlp Street

City/Town: Mal den ZIP 02148-5510
Code:

Check here if a Tier Classification Submittal has >een provided to DEP for this Release Tracking Number.

Sheck here if this location is Adequately Regulal d. pursuant to 310 CMR
40.0110-0114.
Specify Program:l CERCLA ] HSWA C >rective Action R Solid Waste Management [_ RCRA State Program (21C Facilities)

Related Release Tracking Numbers That This IRA 3_- 1 '7 r;4

B. THIS FORM IS BEING USED TO: (chec k all that apply)

E Submit an IRA Plan (complete Sections A, B, C. D, E, H, I, J and K).

Check here if this IRA Plan is an update or nodification of a previously approved written IRA Pl te
Submitted:

E Submit an Imminent Hazard Evaluation (comp ete Sections A, B, C, F, H, 1, J and K).

Submit an IRA Status Report (complete Sectioi s A, B, C, E, H, i, J and K).

Submit a Request to Terminate an Active Ren edial System and/or Terminate a Continuing Response Action(s) Taken to Address an
Imminent Hazard (complete Sections A, B, C, [ , E, H, I, J and K).

E Submit an IRA Completion Statement (comple a Sections A, B, C. D, E, G. H, I, J and K).

You must attach all supporting dc cumentation required for each use of form indicated, including copies of
any Legal Notices a id Notices to Public Officials required by 310 CMR 40.1400.

C. RELEASE OR THREAT OF RELEASE COllDITIONS THAT WARRANT

lNaify Media and Receptors Affected: (check all th; t E Air El Groundwater q Surface Water Sediments El Soil
apply)

Wetland D Storm Drain E Pavec Surface E Private Well El Public Water Supply E Zone 2 L Residence

El School El Unknown [3 Other specify
Identify Conditions That Require IRA, Pursuant to 31 ) CMR 40.0412: (check all that 2 Hour Reporting Condition(s)
applV)

El 72 Hour Reporting Condition(s) l Substantial Release Migration E Other Condition(s)

Describe Tntermittent release of nil or hazardonus material into a surface water hody

which causes a rerurri ng disnnti nunuq sheen to he perndinally observed

Identify Oils and Hazardous Materials Released: (c ieck all that
apply)

Others Specify: Coal Tar

Oils ChlorinatedElSolvents [l Heavy Metals

D. DESCRIPTION OF RESPONSE ACTIONS: (check all that
apply)

E Assessment and/or Monitoring Only

El Excavation of Contaminated Soils

E Re-use. Recycling or Treatment

0 On Site Q Off Site Est. Vol. cubic yards

Describe

E Store Q On Site (') Off Site E st. Vol.: cubic yards

El Landfill Q Cover ( Disposal I st. Vol.: cubic yards

E Removal of Drums, Tanks or Containers

Describe

SEC TION D IS CONTINUED ON THE

Supersed( s Forms B WSC-005, 006, 010
Do Not Alter This Form

Deployment of Absorbent or Containment
L1 Materials

Temporary Covers or Caps

E Bioremediation
ElSoil Vapor

Extraction

E Structure Venting System

El Product or NAPLRecovery
El Groundwater Treatment

Systems

E Air Sparging

E Temporary Water Supplies
NEXT PAGE.

ray~ I ui a
Re ised 2/24/g5 (in pati) and 011 Page 1 of 3



U F7io"" Massachusetts Der artment of Environmental Protection BWSC-1051
Bureau of Waste SitE Cleanup

IMMEDIATE RESPC NSE ACTION (IRA)
TRANSMITTAL FOF M Pursuant to 310 CMR 40.0424 - 40.0427 (Subpart

Release Tracking
Number

] - 362

D. DESCRIPTION OF RESPONSE ACTIONS (i tontii~ed):

Temporary Evacuation or Relocation of
I Removal of Other Contaminated Media Residents

Specify Type and F Fencing and Sign Posting
Volume:

H Other Response Actions Describe

H Check here if this IRA involves the use of Innova ive Technologies (DEP is interested in using this information to aid in creating an
Innovative Technologies Clearinghouse).

Describe

E.

Na
TRANSPORT OF REMEDIATION WASTE: (if Remediation Waste has been sent to an off-site facility, answer the following

questions)
me of Eyvi rnnmenltl s1Ri 1 M iargeme-n _ Tr.' I Clernn Harhnrs T r

Facility:
Town and T,ourlnn. NI/uincy. MA
State:
Quaritity of Remediation Waste Transported to _£ _At0-A r ahl
Date
F. IMMINENT HAZARD EVALUATION SUMM, ARY: (check one of the following)

Based upon an evaluation, an Imminent Hazard 3xists in connection with this Release or Threat of Release.

Based upon an evaluation, an Imminent Hazard does not exist in connection with this Release or Threat of
Release.

Based upon an evaluation, it is unknown whethE "an Imminent Hazard exists in connection with this Release or Threat of Release, and
further assessment activities will be undertaken.

H Based upon an evaluation, it is unknown wheth( r an Imminent Hazard exists in connection with this Release or Threat of Release.
However, response actions will address those c inditions that could pose an Imminent Hazard.

G. IRA COMPLETION STATEMENT:

H Check here if future response actions addressin 3 this Release or Threat of Release will be conducted as part of the Response Actions
planned for a Site that has already been Tier Cl; ssified under a different Release Tracking Number, or a Site that is identified on the
Transition List as described in 310 CMR 40.060 1 (i. e., a Transition Site, which includes Sites with approved Waivers). These additional
response actions must occur according to the di adlines applicable to the earlier Release Tracking Number (i. e., Site ID Number).

State Release Tracking Number (i. e., Site ID Ni mber) of Tier Classified Site or Transition
Site:

If any Remediation Waste will be stored, treate I, managed, recycled or reused at the site following submission of the IRA Completion
Statement, you must submit either a Release Ab atement Measure (RAM) Plan or a Phase IV Remedy Implementation Plan, along with the

appropriate transmii tat form, as an attachment to the IRA Completion Statement.

H. LSP OPINION:

I attest under the pains and penalties of perjury that I have personally examined and am familiar with this transmittal form, including any and all
doct ments accompanying this submittal. In my profe ssional opinion and judgment based upon application of (i) the standard of care in 309
CMR 4.02(1), (ii) the applicable provisions of 309 CIV t 4.02(2) and (3), and (iii) the provisions of 309 CMR 4.03(5), to the best of my
knowledge, information and belief,

> if Section B of this form indicates that an Immedia te Response Action Plan is being submitted, the response action(s) that is (are) the
subject of this submittal (i) has (have) been develope J in accordance with the applicable provisions of M.G.L. c. 21E and 310 CMR 40.0000, (ii)
is (are) appropriate and reasonable to accomplish thE purposes of such response action(s) as set forth in the applicable provisions of M,G.L. c.
21E and 310 CMR 40.0000 and (iii) complies(y) with he identified provisions of all orders, permits, and approvals identified in this submittal;

> if Section B of this form indicates that an imminer I Hazard Evaluation is being submitted, this Imminent Hazard Evaluation was developed in
accc rdance with the applicable provisions of M.G.L. ' t. 21E and 310 CMR 40.0000, and the assessment activity(ies) undertaken to support this
Imminent Hazard Evaluation complies(y) with the apl licable provisions of M.G.L. c. 21E and 310 CMR 40.0000;

> if Section B of this form indicates that an Immedih te Response Status Report is being submitted, the response action(s) that is (are) the
subjact of this submittal (i) is (are) being implemente I in accordance with the applicable provisions of M.G.L. c. 21E and 310 CMR 40.0000, (ii) is
(are appropriate and reasonable to accomplish the ! urposes of such response action(s) as set forth in the applicable provisions of M.G.L. c. 21E
and 310 CMR 40.0000 and (iii) complies(y) with the i ientified provisions of all orders, permits, and approvals identified in this submittal:

> if Section B of this form indicates that an lmmedh te Response Action Completion Statement or a Request to Terminate an Active
Remedial System and/or Terminate a Continuing Response Action(s) Taken to Address an Imminent Hazard is being submitted, the
response action(s) that is (are) the subject of this sul mittal (i) has (have) been developed and implemented in accordance with the applicable
provisions of M.G.L. c. 21E and 310 CMR 40.0000, ( i) is (are) appropriate and reasonable to accomplish the purposes of such response
acticn(s) as set forth in the applicable provisions of l LG.L. c. 21E and 310 CMR 40.0000 and (iii) complies(y) with the identified provisions of all
orders, permits, and approvals identified in this subn ittal.

SEC TION H IS CONTINUED ON THE NEXT PAGE.

Revised 2/24/95
raye L U' 0

Superse es Forms BWSC-005, 006, 010 (in part) and 011
Do Not Alter This Form

I

Page 2 of 3



Massachusetts De partment of Environmental Protection BWSC-105
Bureau of Waste Si'e CleanupI s Release TrackingIMMEDIATE RESP)NSE ACTION (IRA) Number
TRANSMITTAL FORM Pursuant to 310 CMR 40.0424 -40.0427 (Subpart D) 362

HL.SP Opinion (continued):

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

Check here if the Response Action(s) on which his opinion is based, if any, are (were) subject to
issued by DEP or EPA. If the box is checked, Du MUST attach a statement identifying the appi

LSP Name: Pi chard P Stanri ih LSP#: ?249? Stamp:

Telephone RS-S59-494R

FAX:
(optional)

Sigrature:

Date: _

rmit(s) and/or approval(s)
thereof.

Ext.: 3139.

1. PERSON UNDERTAKING IRA:

Name of
Organization:
Name of
Contact:

Masnachusetts Eleitrir Company

Michele A Vnse

Street: 55 Rearfont Road

CityTown: Northhornigb

TelEphone: 10R-421 -'7564 _ Ext.:

H Check here if there has been a change in the p irson undertaking the IRA.

Title: qeninr Environmental Engineer

State MA ZIPCode: 01S39-0000

FAX:
(optional)

5OR-890-4706

J. RELATIONSHIP TO RELEASE OR THREA T OF RELEASE OF PERSON UNDERTAKING IRA: (check one)

RP or PRP Specify Q Owner Q Oper tor 0 Generator Q Transporter Other RP or PRP: Party of Tnt-erest

H Fiduciary, Secured Lender or Municipality with Exempt Status (as defined by M.G.L. c. 21E, s. 2)

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

H Any Other Person Undertaking IRA Specify
Relationship:

K. CERTIFICATION OF PERSON UNDERTA (ING IRA:

1, - Mirhele A vnne - , attest under the pains and penalties of perjury (i) that I have personally examined and
am Familiar with the information contained in this sut mittal, including any and all documents accompanying this transmittal form. (ii) that, based on
my nquiry of those individuals immediately responsi >le for obtaining the information, the material information contained in this submittal is, to the
bes: of my knowledge and belief, true, accurate and omplete. and (iii) that I am fully authorized to make this attestation on behalf of the entity
legzlly responsible for this submittal. l/the person o' entity on whose behalf this submittal is made am/is aware that there are significant penalties,
including, but not limited to, possible fines and imprii onment, for willfully submitting false, inaccurate, or incomplete information.

By: Title: Senior Environmental Engineer

(signature) \

For Manacrhnset-ts Electric Compa'y Date: __ _ - l' "

(print name of person or entity recorded in Sect 3n 1)

Enler address of the person providing certification, i 'different from address recorded in Section
1:
Street:

City/Town: State ZIP Code:

Ext. - FAX:
(optional)

YOU MUST COMPLETE ALL RELEV NT SECTIONS OF THIS FORM OR DEP MAY RETURN THE DOCUMENT AS
INCOMPLETE. IF YOU SUBMI T AN INCOMPLETE FORM, YOU MAY BE PENALIZED FOR MISSING

A REQUIRED DEADLINE.

Superse, fes Forms BWSC-005, 006, 010 (in part) and 011
Do Not Alter This Form

Telephone:

Revised 2/24/95 Page 3 of 3
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ATTACHMENT TO BWSC-' 05

E. TRANSPORT OF REME DIATION WASTE
(Updated through 20 Fet ruary 2002)

QUANTITIES OF REMEDI TION WASTE TRANSPORTED TO DATE

Remediation WE ste
Sediment
Soil Spoil (RW-1)
Oily equipment - PPE, boon
Oily equipment - PPE, boon
Oily equipment - PPE, boon
Coal tar
Well Development (sedimer t/water)
DNAPL
Decon water

ESMI
421.48

Clean Harbors, Inc.

12 tons d
is, etc. -- 8 drums
s, etc. 4 flexbin
is, etc. -- 23 cubic yards

_-- 20 drums

3446 gallons (MAO1)
--- _2506 gallons (DO18)

3 drums

H. LSP OPINION
Response Actions on whi :h this opinion is based were subject to the Tier I
Permit issued by DEP on 28 December 1999 and the Order of Conditions
issued by the Maiden Corservation Commission on 21 September 1999.

F:A\B5BGOOMTR105TRL.XLS

RTN 3-0362



APPENDIX B

Sediment Quality Data



GROUNOWATEF
ANALYTICAL

Groundwater Analytical, Inc.
P.O. Box 1200
228 Main Street
Buzzards Bay, MA 02532

Telephone (508) 759-4441
FAX (508) 759-4475

September 21, 2001

Mr. Steve Provencal
Haley & Aldrich, Inc.
465 Medford Street
Boston, MA 02129-1400

Project:
Lab ID:
Sampled:

Dear Steve:

Malden Culvert/065! 8-608
44233
09-05-01

Enclosed are the Metals, PCBs, Vo atile Organics, Semivolatile
Ignitability, Reactivity and Corrosi /ity Analyses performed for
project was processed for Standard Two Week turnaround.

Organics, Hydrocarbon Fingerprint,
the above referenced project. This

This letter authorizes the release cf the analytical results, and should be considered a part of this
report. This report contains a projE ct narrative indicating project changes and non-conformances, a
brief description of the Quality Ass irance/Quality Control procedures employed by our laboratory,
and a statement of our state certific itions.

I attest under the pains and penalties of perjury that, based upon my inquiry of those individuals
immediately responsible for obtair ing the information, the material contained in this report is, to
the best of my knowledge and belief, accurate and complete.

Should you have any questions cor cerning this report, please do not hesitate to contact me.

Sincerely,

Jonathan R. Sanford
President

jRS/amb
Enclosures



GROUNDWATER
ANALYTICAL

EPA Method 8260B
/'olatile Organics by GC/MS

Field ID: 42/MRC Laboratory ID: 44233-01
Project: Maiden Culvert/0655 1-608 QC Batch ID: VM2-2185-E
Client: Haley & Aldrich, Inc. Sampled: 09-05-01
Container: 40 mL VOA Vial Received: 09-07-01
Preservation: Methanol/Cool Analyzed: 09-19-01
Matrix: Soil Dilution Factor: I
% Moisture: 20 Page: 1 of 2

CAS Number Analyte Concentration Units Reporting Limit,
75-71-8 Dichlorodifluoromel ane I BRL ug/Kg 600
74-87-3 Chloromethane BRL ug/Kg 600
75-01-4 Vinyl Chloride BRL ug/Kg 600

74-83-9 Bromomethane BRL ug/Kg 600

75-00-3 Chloroethane BRL ug/Kg 600
75-69-4 Trichlorofluorometh ne BRL ug/Kg 600
60-29-7 Diethyl Ether BRL ug/Kg 600
75-35-4 1,1-Dichloroethene BRL | ug/Kg 300
76-13-1 1,1,2-Trichlorotriflut roethane BRL I ug/Kg 3,000-J
67-64-1 Acetone BRL ug/Kg 3,000
75-15-0 Carbon Disulfide BRL ug/Kg 3,000
75-09-2 Methylene Chloride BRL ug/Kg 1 1,200
156-60-5 trans- 1,2-Dichloroet iene BRL ug/Kg 300
1634-04-4 Methyl tert- butyl Eti er (MTBE) BRL ug/Kg 300
75-34-3 1,1-Dichloroethane BRL ug/Kg 300
590-20-7 2,2-Dichloropropant BRL ug/Kg i 300
156-59-2 cis- 1,2-Dichloroeth ne BRL ug/Kg 300
78-93-3 2-Butanone (MEK) BRL ug/Kg 3,000
74-97-5 Bromochloromethan BRL ug/Kg 300
109-99-9 Tetrahydrofuran (TH) BRL ug/Kg 3,000
67-66-3 Chloroform BRL ug/Kg T 300
71-55-6 1,1,1-Trichloroethan BRL ug/Kg 300 1
56-23-5 Carbon Tetrachloridi BRL ug/Kg 300
563-58-6 1,1-Dichloropropenf BRL ug/Kg 300
71-43-2 Benzene BRL ug/Kg 1 300
107-06-2 1,2-Dichloroethane BRL ug/Kg 300
79-01-6 Trichloroethene BRL ug/Kg 300
78-87-5 1,2-Dichloropropan BRL ug/Kg 300
74-95-3 Dibromomethane BRL ug/Kg 300
75-27-4 - Bromodichloromethne BRL ug/Kg 300
10061-01-5 cis-1,3-Dichloropro ene BRL ug/Kg 300
108-10-1 4-Methyl-2-Pentanor e (MIBK) BRL ug/Kg 3,000
108-88-3 Toluene BRL ug/Kg 1 300
10061-02-6 trans- 1,3-Dichloropi apene BRL ug/Kg 300
79-00-5 1,1,2-Trichloroethan BRL ug/Kg I 300
127-18-4 Tetrachloroethene BRL ug/Kg 300
142-28-9 1,3-Dichloropropani BRL ug/Kg 300
591-78-6 2-Hexanone BRL ug/Kg 3,000
124-48-1 Dibromochlorometh ine BRL ug/Kg 300
106-93-4 1,2-Dibromoethane EDB) BRL ug/Kg 1 300
108-90-7 Chlorobenzene BRL ug/Kg 300
630-20-6 1,1,1,2-Tetrachloroe hane BRL ug/Kg 300
1_00-41-4 Ethylbenzene BRL ug/Kg 300

Groundwater Analytical, Ini ., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

EPA Method 8260B (Continued)
/olatile Organics by CC/MS

Field ID: 42/MRC Laboratory ID: 44233-01
Project: Maiden Culvert/0655 B-608 QC Batch ID: VM2-2185-E
Client: Haley & Aldrich, Inc Sampled: 09-05-01
Container: 40 ml VOA Vial Received: 09-07-01
Preservation: Methanol/Cool Analyzed: 09-19-01
Matrix: Soil Dilution Factor: I
% Moisture: 20 Page: 2 of 2

CAS Number Analyte Concentration Units Reporting Limit
108-38-3/106-42-3 meta- Xylene and pi ra- Xylene BRL ug/Kg 300

95-47-6 ortho-Xylene BRL ug/Kg 300
100-42-5 Styrene BRL ug/Kg 300
75-25-2 Bromoform BRL ug/Kg 300
98-82-8 lsopropylbenzene BRL ug/Kg 300

108-86-1 Bromobenzene_ BRL ug/Kg 300
79-34- 1,1,2,2-Tetrachloro thane BRL ug/Kg 300
96-18-4 1,2,3-Trichloroprop; ne BRL ug/Kg 300
103-65-1 n -Propylbenzene BRL ug/Kg 300
95-49-8 2-Chlorotoluene BRL ug/Kg 300
108-67-8 1,3,5-Trimethylben2 ne 460 ug/Kg 300
106-43-4 4-Chlorotoluene BRL ug/Kg 300

98-06-6 tert-Butylbenzene BRL ug/Kg 300
95-63-6 1,2,4-Trimethylben2 ?ne BRL ug/Kg 300
135-98-8 sec -Butylbenzene BRL - ug/Kg 300
541-73-1 1,3-Dichlorobenzen _ BRL ug/Kg 300

4-isopropyltoluene BRIL ug/Kg 300
106-46-7 1,4-Dichlorobenzen? BRL ug/Kg 300
95-50-1 1,2-Dichlorobenzen B RL ug/Kg 300
104-51-8 n-Butylbenzene BRL ug/Kg 300
96-12-8 1,2-Dibromo-3-chlo opropane BRL ug/Kg 300
120-82-1 1,2,4-Trichlorobenz !ne BRL ug/Kg 300
87-68-3 Hexachlorobutadier e BRL ug/Kg 300
91-20-3 Naphthalene 22,000 e ug/Kg 300
87-61-6 1,2,3-Trichlorobenz ne BRL ug/Kg _ 300

QC Surrogate Compounds Recovery | QC Limits
Dibromofluoromethane .90% 80-120%
1,2-Dichloroethane-d. 93 % 80 - 120%
Toluene-d8  98% 81 - 117 "o
4-Bromofluorobenzene 102 % 74-121 %

Method Reference: Test Methods for Evai ating Solid Waste, US EPA, SW-846, Third Edition, Update 111 (1996). Analyte list
as specified in Tables 6 and 7 of the method, and additional analytes as specified by MA DEP Method 1
Standards (310 C.M.F. 40.0973) and recommended by NH DES for initial waste site investigations,
effective 12/1197. Re its are reported on a dry weight basis. Analysis performed utilizing methanol
extraction technique.

Report Notations: BRIL Indicates conce itration, it any, is below reporting limit for analyte. Reporting limit is the lowest
concentration hat can be reliably quantified under routine laboratory operating conditions.
Reporting limP i are adjusted for sample dilution, percent moisture and sample size.

e Indicates conce itration exceeded calibration range for the analyte.

Groundwater Analytical, In :., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

99-87-6



GROUNDWATER
ANALYTICAL

EPA Method 8260B
Volatile Organics by GC/MS

Field ID: DMH-3 Laboratory ID: 44233-02
Project: Maiden Culvert/0655 B-608 QC Batch ID: VM2-2185-E
Client: Haley & Aldrich, Inc Sampled: 09-05-01
Container: 40 mL VOA Vial Received: 09-07-01
Preservation: Methanol I Cool Analyzed: 09-19-01
Matrix: Soil Dilution Factor: 2
% Moisture: 15 Page: 1 of 2

CAS Number Analyte Concentration Uits ReportingLiiniti
75-71-8 Dichlorodifluorome hane RL1,200
74-87-3 Chloromethane BRL uglKg 1,200
75-01-4 Vinyl Chloride BRL ug/Kg 1,200
74-83-9 Bromomethane BRL ug/Kg 1,200
75-00-3 Chloroethane BR1L
75-69-4 -- Trichlorofluorometh ine BRL -- - u/g_ ,0
60-9-7 Dethy Ether ugKg 1,200
75-35-4 1,1-Dichoroethene BRL ug/Kg
76-13-1 1,1,2-Trichlorotriflut roethane BRLugK6,0
67-64-1 Acetone BRL,00
75-15-0 Carbon Disulfide BRL ug/Kg 6,00
75-09-2 Methylene Chloride BRL

-6-5 - i -- - - -- - - --BRn ug/Kg 2,0

1trans- 1,2-Dichloroet iene BRug/Kg 600
1634-044 Methyl ter- butyl Et-er (MTBE) BRL ug/Kg 600
75-34-3 1,1-Dichloroethane BRL ug/Kg 600
590-20-7 2,2-Dichloropropan< BRL__ ug/Kg _ 2_ 600
156-59-2 cis- 1,2-Dichoroeth iee BRIL ug/Kg 600
78-93-3 2-Butanone (MEK) BRL 6,00

74-97-5 Bromochloromethan - - R

109-99-9 Tetrahydrofuran (TH ) BRIL - kg 600
67-66-3 Chloroform BRL.
71-55-6 1,1,1-Trichloroethan BRL ug/kg -600

56-23-5 Carbon Tetrachloride BRIL ug/Kg 6

563-58-6 1,1 -DichloropropenE BRL ug/Kg 600
71-43-2 Benzene BRL ug/Kg 60 600
107-06-2 1,2-Dichloroethane BRL ug/Kg 600
79-01-6 Trichloroethene BRL ug/Kg 600
78-87-5 1,2-DichloropropanE BRIL ug/Kg
74-95-3 Dibromomethane BRL ug/Kg 600
75-27-4 B romodichlorometh ne BRE ug/Kg 600
10061-01-5 cis- 1,3-Dichloropror ene BRL ug/Kg 600
108-10-1 4-Methyl-2-Pentanon (MIBK) BRL ug/Kg 6,00
108-88-3 Toluene BRL ug/Kg 600
10061-02-6 trans- 1,3-Dichloropr )pene 8RE ug/Kg 600
79-00-5 1,1,2-Trichloroethanm BRL ug/Kg 600
127-18-4 Tetrachloroethene BRL
142-28-9 1,3-Dichloropropane BRL
91-78-6 2-Hexanone -- E BRL -46,000

124-48-1 Dibromochlorometh; ne BRE ULKg 66660
106-93-4 1,2-Dibromoethane ( .DB) BRL ug/Kg 600
108-90-7 Chiorobenzene BRL ug/Kg 600
630-20-6 1,1,1,2-Tetrachloroetiane BRL ug/Kg 600
100-41-4 E thyIbe nzene R ug/Kg 600

Groundwater Analytical, Inc .P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

EI'A Method 8260B (Continued)
/olatile Organics by GC/MS

Field ID: DMH-3 Laboratory ID: 44233-02
Project: Maiden Culvert/065! B-608 QC Batch ID: VM2-2185-E
Client: Haley & Aldrich, Inc Sampled: 09-05-01
Container: 40 mL VOA Vial Received: 09-07-01
Preservation: Methanol / Cool Analyzed: 09-19-01
Matrix: Soil Dilution Factor: 2
% Moisture: 15 Page: 2 of 2

CAS Number Analyte Concentration Units Reporting Limit
108-38-3/106-42-3 meta- Xylene and pa ra-Xylee BRL ug/Kg 1 600

95-47-6 ortho- Xylene BRL u /Kg 600
100-42-5 Styrene BRi6
75-25-2 Bromoform BRL ug/Kg 600
98-82-8 Isopropylbenzene BRr ug1Kg 600
108-86-1 Bromobenzene --- ug/Kg 600
79-34-5 1,1,2,2-TetrachloroE hane -R ug/Kg 60
96-18-4 1,2,3-Trichloroprop; ne BRL ug/Kg 600
103-65-1 n-Propylbenzene
95-49-8 2-Chlorotoluene BRL ug/Kg 600
108-67-8 1,3,5-Trimethylbenz me BRL ug/Kg
106-43-4 4-Chlorotoluene BRL up 600
98-06-6 tert- Butylbenzene BI _/Kg
95-63-6 1,2,4-Trimethylben7 me 850 ugKg 600
135-98-8 sec-Butylbenzene ---- BRt ug/Kg 600
541-73-1 1,3-Dichlorobenzen,! BRL ug/Kg 600
99-87-6 4-Isopropyltoluene ug/Kg 600
106-46-7 1,4-Dichlorobenzen, BRL ug/Kg 7 600
95-50-1 1,2-Dichlorobenzeni BRL ugtKg 600
104-51-8 n -Butyl benzene BRL ug/Kg 600
96-12-8 1,2-Dibromo-3-chloi )propane BRL -ug/Kg 600
120-82-1 1,2,4-Trichlorobenz ne BR6
87-68-3 Hexachlorobutadien BRL ug/Kg '600
91-20-3 Naphthalene 41,000 e ug/Kg 600
87-61-6 1,2,3-TrichlorobenzE ne BRL ug/Kg 600

QC Surrogate Compounds Recovery I QC Limits-
Dibromofluoromethane 85% 80-120%
1,2-Dichnoroethane-d4  96% 80-120%

TolBR ug/Kg. -

S100% 81-117%
Bromofluorobenzene 106% ___ 74-121%

Method Reference: Test methods for Evalu; ling Solid Waste, U5 EPA, SW-846, Third Edition, Update III (1996). Analyte list
as specified in Tables iand 7 of the method, and additional analytes as specified by MA DEP Method 1
Standards (310 C.M.R 40.0973) and recommended by NH DES for initial waste site investigations,
effective 12/1/197. Re5 ilts are reported on a dry weight basis. Analysis performed utilizing methanol
extraction technique.

Report Notations: BRL Indicates concer ration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration 11 at can be reliably quantified under routine laboratory operating conditions.
Reporting limitR are adjusted for sample dilution, percent moisture and sample size.

e Indicates concer tration exceeded calibration range for the analyte.

Groundwater Analytical, Inc., P-0. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

AS rM Method D3328-90 (Modified)
Hydrocarbon Fingerprinting by GC/FID

42/MRC
Malden Culvert/065. 8-608
Haley & Aldrich, Ifl(.
500 ml. Glass
Cool
Soil
20

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Extracted:
Analyzed:
Dilution Factor: 1

Qualitative Identification

GCIFID characteristics t iat are similar to:
1. Petroleum products ii the n-C9 to n-C36 range.

Analyte

Total Petroleum Hydrocarbons

QC Surrogate Compound

ortho -Terphenyl

Concentration Units I Reporting Limit

870 mg/Kg 73

Recovery QC Limits

91 % 60-140%

Method Reference: Comparison of Waterb >me Petroleum Oils by Gas Chromatography, Volume 11.02, Water, American
Society for Testing an I Materials (1990). Analytical protocol modified by use of an internal standard.
Results are quantified on the basis of Sa-andro5tane. Sample preparation protocol modified by use
of microwave acceler, ted solvent extraction. Results are reported on a dry weight basis.

Report Notations: BRIL Indicates concer tration, if any, is below reporting limit for analyle. Reporting limit is the lowest
concentration! iat can be reliably quantified under routine laboratory operating conditions.
Reporting limit: are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:
% Moisture:

This sample has

44233-03
HF-1568-M
09-05-01
09-07-01
09-10-01
09-13-01



GROUNDWATER
ANALYTICAL

ASI M Method D3328-90 (Modified)
Hydrocarbon Fingerprinting by GC/FID

DMH-3
Maiden Culvert/0655-608
Haley & Aldrich, Inc.
500 mL Glass
Cool
Soil
15

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Extracted:
Analyzed:
Dilution Factor:

Qualitative Identification

This sample has GCIFID characteristics th it are similar to:
1. Petroleum products in :he n-C9 to C-36 range.

Analyte

Total Petroleum Hydrocarbons

QC Surrogate Compound

ortho -Terphenyl

Concentration Units Reporting Limit

530 mg/Kg 70

Recovery QC Limits

86 % 60-140%

Method Reference: Comparison of Waterboi ne Petroleum Oils by Gas Chromatography, Volume 11.02, Water, American
Society for Testing and viaterials (1990). Analytical protocol modified by use of an internal standard.
Results are quantified c 1 the basis of 5a-androstane. Sample preparation protocol modified by use
of microwave accelerat d solvent extraction. Results are reported on a dry weight basis.

Report Notations: BRL Indicates concenti 3tion, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration th; t can be reliably quantified under routine laboratory operating conditions.
Reporting limits , re adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:
% Moisture:

44233-04
HF-1568-M
09-05-01
09-07-01
09-10-01
09-13-01
1

|



GRDUNDWATER
ANALYTICAL

ASTM METHOD D3328-90 (Modified)
Hydrocarbon Fingerprinting by GC/FID

Lab ID: 44233-04 Hydrocarbons Laboratory

2.0

1.5

1.0

0.5 .

0

Retention Time (Minutes)

5 10 15 20 25 30 35 40



GROUNDWATER
ANALYTICAL

EPA Method 8082
Polychlo inated Biphenyls (PCBs) by GC/ECD

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:
% Moisture:

DMH-3
Maiden Culvert/0655f -608
Haley & Aldrich, Inc.
500 ml Glass
Cool
Soil
15

CAS Number I Analyte
12674-11-2 i Aroclor 1016
11104-28-2 Aroclor 1221
11141-16-5 Aroclor 1232
53469-21-9 Aroclor 1242
1 2672-29-6 Aroclor 1248
11097-69-1 Aroclor 1254
11096-82-5 Aroclor 1260

QC Surrogate Compound
Tetrachloro-m -xylene
Decachlorobiphenyl

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Extracted:
Analyzed:
Dilution Factor:

44233-04
PB-1412-M
09-05-01
09-07-01
09-10-01
09-11-01
1

Concentration Units Reporting Limit
BRL | ug/Kg 92
BRL | ug/Kg 92
BRL ug/Kg i 92
BRIL ug/Kg 92
BRL I ug/Kg 92
BRL ug/Kg 92
BRL ug/Kg 92

Recovery QC Limits
89 % 25-121 %

107 % 28-138%

Method Reference: Test Methods for Evalua ing Solid Waste, US EPA, SW-846, Third Edition, Update 111 (1996). Analyte list
as Aroclor analytes fon aerly specified by EPA Method 8080A. Results are reported on a dry weight basis.

Report Notations: BRL Indicates concenl ation, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration th it can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution, percent moisture and sample size.

Groundwater Analytical, Inc , P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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GROUNDWATER
ANALYTICAL

Trace Metals by ICP-AES and CVAA

Field ID: 42/MRC Laboratory ID: 44233-03
Project: Maiden Culvert/06558-60 Sampled: 09-05-01
Client: Haley & Aldrich, Inc. Received: 09-07-01
Container: 500 mL Glass % Solids 80
Preservation: Cool
Matrix: Soil

CAS Number Analyte Concentration Units Repi Analyzed QC Batch MethodSLimit AayeiQ~th mto

7440-38-2 Arsenic, Total 2.2 mg/Kg 1.3 09-10-01 MM-1431-S 60108

7440-39-3 Barium, Total BRL mg/Kg 25 09-10-01 MM-1431-S 60108

7440-43-9 Cadmium, Total BRL mg/Kg 0.64 09-11-01 MM-1431-S 6010B

7440-47-3 Chromium, Total BRL mg/Kg 13 09-10-01 MM-1431-S 6010B

7439-92-1 Lead, Total 36 mg/Kg 13 09-10-01 MM-1431-S 6010B

7439-97-6 Mercury, Total BRL mg/Kg 0.041 09-10-01 MM-1083-S 7471A

7782-49-2 Selenium, Total BRL mg/Kg 13 09-11-01 MM-1431-S 6010B

7440-22-4 Silver, Total BRL mg/Kg 6.4 09-10-01 MM-1431-S 6010B

Method Reference: Test Methods for Evaluat ng Solid Waste, US EPA, SW-846, Third Edition, Update i1 (1996).
KesuiIs are reported on I dry weignt Dasis.

Report Notations: BRL Indicates concenti ition, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration thi [ can oe reilanly quantilea under rouime laDoratory operating conditions.
Keporting limits; re adjusted For sample dijution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Tra ce Metals by ICP-AES and CVAA

Field ID: DMH-3
Project: Maiden Culvert/06558-60 I
Client: Haley & Aldrich, Inc.
Container: 500 mL Glass
Preservation: Cool
Matrix: Soil

CAS Number Analyte

7440-38-2 Arsenic, Total

7440-39-3 Barium, Total

Laboratory ID: 44233-04
Sampled: 09-05-01
Received: 09-07-01
% Solids 85

Concentration Units R rting Analyzed QC Batch Method

2.3 mg/Kg 1.2 09-10-01 MM-1431-S 6010B

BRIL mg/Kg 24 09-10-01 MM-1431-S 6010B

7440-43-9 Cadmium, Total BRL mg/Kg 0.60 09-11-01 MM-1431-S 60108

7440-47-3 Chromium, Total BRIL mg/Kg 12 09-10-01 MM-1431-S 60108

7439-92-1 Lead, Total 18 mg/Kg 12 09-10-01 MM-1431-S 6010B

7439-97-6 Mercury, Total BRIL mg/Kg 0.040 09-10-01 MM-1083-S 7471A

7782-49-2 Selenium, Total BRL mg/Kg 12 09-11-01 MM-1431-S 601OB

7440-22-4 Silver, Total BRIL mg/Kg 6.0 09-10-01 MM-1431-S 6010B

Method Reference: Test Methods for Evalua ing Solid Waste, US EPA, SW-846, Third Edition, Update 111 (1996).
Kesuits are reportea on a dry weight basis.

Report Notations: BRIL Indicates concent ation, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration mf it can be renaDy quantimiec unaer routine laboratory operating conaitions.
Keporting limits ire adjustea tor sample aiution ana sample size.

Groundwater Analytical, Inc., '.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

RCRA I lazardous Waste Characterization

Field ID:
Project:

42/MRC
Maiden Culvert/06558-6( 8

Client: Haley & Aldrich, Inc.
Container: 500 mL Glass
Preservation: Cool
Matrix: Solid

Analyte Resul

Corrosivity (as pH) 7.4

Laboratory ID: 44233-03
Sampled: 09-05-01
Received: 09-07-01

Units Reping RCRA Limit Analyzed Method

pH N/A >2.0 and <12.5 09-12-01 EPA 9045C

Ignitability (as Flashpoint) > 165 "F 70 t 09-12-01 EPA 1010-Mod

Reactive Cyanide I RL mg/Kg 5 250 * 09-12-01 SW-846Chp. 7.3.1

Reactive Sulfide I RL mg/Kg 100 500 0 09-12-01 SW*46 Chp. 7.3.4

Method References: Test Methods for Evalu; ling Solid Waste, US EPA, SW-846, Third Edition, Update III (1996).

Report Notations: BRL Indicates result, i any, is below reporting limit for analyte. Reporting limit is the lowest
value that can n reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

t When ignited, b ms so vigorously and persistently that it creates a hazard (40 C.F.R. 261.22).
0 Current EPA gui lance level (SW-846).

Groundwater Analytical, Inc , P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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GROUNDWATER
ANALYTICAL

RCRA I lazardous Waste Characterization

DMH-3 Laboratory ID: 44233-04
Project: Maiden Culvert/06558-6( 8
Client: Haley & Aldrich, Inc.
Container: 500 mL Glass
Preservation: Cool
Matrix: Solid

Analyte Resul

Corrosivity (as pH) 6.0

Ignitability (as Flashpoint) > 165

Units Rpting RCRA Limit Analyzed Method

pH N/A >2.0 and <12.5 09-12-01 EPA 9045C

"F 70 t 09-12-01 EPA 1010-Mod

Reactive Cyanide I RL

Reactive Sulfide I RL

Method References: Test Methods for Evalu; ting Solid

Report Notations:

mg/Kg 5 250 0
mg/Kg 100 500

09-12-01 SW-846 chp. 7.3.1

09-12-01 SW-846 Chp. 7.3.4

Waste, US EPA, SW-846, Third Edition, Update 111 (1996).

RIL Indicates result, i any, is below reporting limit for analyte. Reporting limit is the lowest
value that can t a reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

t When ignited, b ins so vigorously and persistently that it creates a hazard (40 C.F.R. 261.22).
0 Current EPA gui lance level (SW-846).

Groundwater Analytical, Inc , P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Sampled:
Received:

09-05-01
09-07-01



GROUNDWATER
ANALYTICAL

Project Narrative

Project: Maiden Culvert/06558-60
Client: Haley & Aldrich, Inc.

Lab ID: 44233
Received: 09-07-01

A. Physical Condition of Sample(s)

This project was received by the I3boratory in satisfactory condition. The sample(s) were received
undamaged in appropriate containers 1 vith the correct preservation.

B. Project Documentation

This project was accompanied by si tisfactory Chain of Custody documentation. The sample container
label(s) agreed with the Chain of Custo Jy.

C. Analysis of Sample(s)

No analytical anomalies or non-confe -mances were noted by the laboratory during the processing of these
sample(s). All data contained within t[ is report are released without qualification.

Groundwater Analytical, Inc , P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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GROUNDWATER
ANALYTICAL

Qu ility Assurance/Quality Control

A. Program Overview

Groundwater Analytical conducts ar active Quality Assurance program to ensure the production of high
quality, valid data. This program closely follows the guidance provided by Interim Guidelines and
Specifications for Preparing Quality Assurance Project Plans, US EPA QAMS-005/80 (1980), and Test
Methods for Evaluating Solid Waste, IS EPA, SW-846, Update III (1996).

Quality Control protocols include Nritten Standard Operating Procedures (SOPs) developed for each
analytical method. SOPs are deried from US EPA methodologies and other established references.
Standards are prepared from commer :ially obtained reference materials of certified purity, and documented
for traceability.

Quality Assessment protocols for mos organic analyses include a minimum of one laboratory control sample,
one method blank, one matrix spike sample, and one sample duplicate for each sample preparation batch.
All samples, standards, blanks, labor itory control samples, matrix spikes and sample duplicates are spiked
with internal standards and surrogate compounds. All instrument sequences begin with an initial calibration
verification standard and a blank; an - excepting GC/MS sequences, all sequences close with a continuing
calibration standard. GC/MS system! are tuned to appropriate ion abundance criteria daily, or for each 12
hour operating period, whichever is n ore frequent.

Quality Assessment protocols for most inorganic analyses include a minimum of one laboratory control
sample, one method blank, one matr x spike sample,.and one sample duplicate for each sample preparation
batch. Standard curves are derived flom one reagent blank and four concentration levels. Curve validity is
verified by standard recoveries within plus or minus ten percent of the curve.

B. Definitions

Batches are used as the basic unit for Quality Assessment. A Batch is defined as twenty or fewer samples of
the same matrix which are prepared :ogether for the same analysis, using the same lots of reagents and the
same techniques or manipulations, al within the same continuum of time, up to but not exceeding 24 hours.

Laboratory Control Samples are usel to assess the accuracy of the analytical method. A Laboratory Control
Sample consists of reagent water or sc dium sulfate spiked with a group of target analytes representative of the
method analytes. Accuracy is defin d as the degree of agreement of the measured value with the true or
expected value. Percent Recoveries fir the Laboratory Control Samples are calculated to assess accuracy.

Method Blanks are used to assess the level of contamination present in the analytical system. Method Blanks
consist of reagent water or an aliquot of sodium sulfate. Method Blanks are taken through all the appropriate
steps of an analytical method. Sampl data reported is not corrected for blank contamination.

Surrogate Compounds are used to ; ssess the effectiveness of an analytical method in dealing with each
sample matrix. Surrogate CompounIs are organic compounds which are similar to the target analytes of
interest in chemical behavior, but Nhich are not normally found in environmental samples. Percent
Recoveries are calculated for each Sui rogate Compound.

Groundwater Analytical, In :., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Quality Control Report
L iboratory Control Sample

Ca egory: EPA Method 8260B
QC Bach ID: VM2-2185-EL

Aatrix: Soil
Units: ug/Kg

CAS Number Analyte Spiked Measured Recovery I QC Limits
75-35-4 1,1-Dichloroethene 2,500 2,100 85% 70-130%
71-43-2 Benzene 2,500 1 2,400 96% 70-130%
79-01-6 Trichloroethene 2,500 2,000 81 % 70 - 130 %
108-88-3 Toluene 2,500 2,300 93% E 70-130%
108-90-7 Chlorobenzene | 2,500 | 2,300 91 % 70-130%

QC Surrogate Compounds Recovery -IQC Lits
Dibromofluoromethane 92 % 80-120%
1,2-Dichloroethane-d4  98 % 80-120%
Toluene-da 101 % 81 -117%

4-Bromofluorobenzene 111% 74-121 %

Method Reference: Test Methods for Evaluat ng Solid Waste, US EPA, SW-846, Third Edition, Update ill (1996).
Report Notations: All calculations perform ,d prior to rounding. Quality Control Limits are defined by the methodology,

or alternatively based L on the historical average recovery plus or minus three standard deviation units.

Groundwater Analytical, Inc , P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Quality Control Report
Method Blank

EPA Method 8260B
VM2-2185-EB
Soil
1 of 2

CAS Number Arialyte Concen
75-71-8 Dichlorodifluorometl ane
740--3 Chloromethane
75-01-4 Vinyl Chloride
74-83-9 Bromomethane
75-00-3 Chloroethane
75-69-4 Trchorofluomeha ie
60-29-7 Diethyl Ether
75-354 1,bDichloroethene
76-13-1 1,1,2-Trchlorotrifluo aethane
67-64-1 Acetone
75-15-0 Carbon Disulfide
75-09-2 Methylene Chloride
156-60-5 trans-i ,2-Dichloroet ene
1634-04-4 Methyl ten-butyl Eth r(MTBE)
75-34-3 1,1-Dichloroethane

2,2-Dichloropropane
cis- 1,2-Dichloroethee -

2-Butanone (MEK)
Bromochloromethane
Tetrahydrofuran (THF'
Chloroform
1,1,1 -TrichloroethanE
Carbon Tetrachloride
1,1 -Dichloropropene
Benzene
1,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane
Dibromomethane
Bromodichlorometha ie
cis- 1,3-Dichloroprop me
4-Methyl-2-Pentanon (MIBK)
Toluene
trans- 1,3-Dichloropr pene
1,1 ,2-Trichloroerhane
Tetrachloroethene
1,3-Dichloropropane
2-Hexanone
Dibromochlorometh2 ie
1,2-Dibromoethane (I DB)
Chlorobenzene
1,1,1,2-Tetrachloroetliane
Ethylbenzene

t ration Units Reporting tit
BRL ug/Kg 500
BRL ug/Kg 500
BRL ug/Kg 500
BRL ug/Kg 500
BRL ug/Kg 500
BRL ug/Kg 500
BRL ug/Kg 500
BRL ug/Kg 250
BRL ug/Kg 2500
BRL ug/Kg 2,500
BRL ug/Kg 2,500
BRL ug/Kg 1000
BRIL ug/Kg 250
BRL ug/Kg 250
BRL ug1Kg 250
BRL ug/Kg 250
BRL ug/Kg 250
BRL ug/Kg 2,500
BRL ug/Kg 250
BRL ug/Kg 2,500
BRL ug/Kg - 250
BRL ug/Kg 250
BRL ug/Kg 250
BRL ug/Kg 250
BRL ug/Kg 250
BRL ug/Kg 250
BRL ug/Kg 250
BRL ug/Kg 250
BRL ug/Kg 256
BRL ug/Kg 250
BRL ug/Kg 250
BRL ug/Kg __ 2,500
BRL ug/Kg 250
BRL ug/Kg 250
BRL ug/Kg 250
BRL ug/Kg 250
BRL ug/Kg _ 250
BRL ug/Kg -- 2,500
BRL ug/Kg - 250
BRL ug/Kg - 250
BRL ug/Kg 250
BRL ug/Kg 250
BRL ug/Kg 250

Groundwater Analytical, In :., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

-ategory:
QC 3atch ID:

Matrix:
Page:

590-20-7
1 56-59-2
78-93-3
74-97-5
109-99-9
67-66-3
71-55-6
56-23-5
563-58-6
71-43-2
107-06-2
79-01-6
78-87-5
74-95-3
75-27-4
10061-01-5
108-10-1
108-88-3
10061-02-6
79-00-5
127-18-4
142-28-9
591-78-6
124-48-1
106-93-4
108-90-7
630-20-6
100-41-4



GROUNDWATER
ANALYTICAL

Quality Control Report
Method Blank

I :ategory:
QC Ilatch ID:

Matrix:
Page:

EPA Method 8260B
VM2-2185-EB
Soil
2 of 2

CAS Number Anaiyte Conce
108-38-3/106-42-3 meta- Xylene and pari - Xylene
95-47-6 ortho- Xylene
100-42-5 Styrene
75-25-2 Bromoform

98-82-8 Isopropylbenzene
108-86-1 Bromobenzene
79-34-5 1,1,2,2-Tetrachloroeth ane
96-18-4 1,2,3-Trichloropropan ?
103-65-1 n -Propylbenzene
95-49-8 2-Chlorotoluene
108-67-8 1,3,5-Trimethylbenzer e
106-43-4 4-Chlorotoluene
98-06-6 tert- Butylbenzene
95-63-6 1,2,4-Trimehbenzere
135-98-8
541-73-1
99-87-6
106-46-7
95-50-1
104-51-8
96-12-8
120-82-1
87-68-3
91-20-3
87-61-6

5ec-Butylbenzene
1 ,3-Dichlorobenzene
4-sopropyltoluene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
n -Butylbenzene
1,2-Dibromo-3-chloro ropane
1,2,4-Trichlorobenzen
Hexachlorobutadiene
Naphthalene
1,2,3-Trichlorobenzen,

QC Surrogate Compounds
Dibromofluoromethane
1,2-Dichloroethane-d
Toluene-d

Rec
9
9

10

intration Units [Reporting Limit
BRL ug/Kg 250
BRL udKg 250
BRL u g 250

B LuglKg 250__ __BRL ug/Kg 250
BRL ugKg 250
BRL ug/Kg 250
BRL ug/Kg 250
BRL ug/Kg 250
BRL ug/Kg 250
BRL ugLKg 250

-BRL ug/Kg 250

BRL ug/Kg 250
BRL ug/Kg 250
BRL ug/Kg 250

BRL ug/Kg 250
BRL ug/Kg 250

BRL ug-Kg 20

8BRL ugKg 250
BRL - ug/Kg 250

RL ug/Kg 250
BRL ug/Kg 250

BRL ug/Kg 250
BRL ug/Kg 250
BRL ugKg 250

overy - QC Limits
5 % 80 -120 %
3 % 80-120%
5 % 81 -117%

4-Bromofluoroben

Method Reference:

Report Notations:

zene 109 % 74-121 %

Test Methods for Evaluat ng Solid Waste, US EPA, SW-846, Third Edition, Update It (1996). Analyte list
as specified in Tables 6 and 7 of the method, and additional analytes as specified by MA DEP Method 1
Standards (310 C.M.R. 0.0973) and recommended by NH DES for initial waste site investigations,
effective 12/1/97. Resu ts are reported on a dry weight basis.

BRL Indicates concentr ition, it any, is below reporting limit for analyte. Reporting limit is the lowest
concentration th; t can be reliably quantified under routine laboratory operating conditions.
Reporting limits i re adjusted for sample dilution, percent moisture and sample size.

Groundwater Analytical, Inc. P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Quality Control Report
.aboratory Control Sample

Cal 3gory: ASTM Method D3328-90 (Modified)
QC Bal:h ID: HF-1568-M

Miatrix: Soil

Analyte

Fuel Oil No. 2

QC Surrogate Compound

ortho-Terphenyl

Method Reference:

Units: mg/Kg

Spiked Measured Recovery QC Limits

130 100 75% 60-140%

Recovery QC Limits

94 % 60-140%

Comparison of Waterbol ie Petroleum Oils by Gas Chromatography, Volume 11.02, Water, American
Society for Testing and viaterials (1990). Analytical protocol modified by use of an internal standard.
Results are quantified c i the basis of Sa-androstane. Sample preparation protocol modified by use

of microwave acceleratE J solvent extraction. Results are reported on a dry weight basis.

Report Notations: All calculations perform d prior to rounding. Quality Control Limits are defined by the methodology,
or alternatively based u Ion the historical average recovery plus or minus three standard deviation units.

Groundwater Analytical, Inc , P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Quality Control Report
Method Blank

Category: ASTM Method D3328-90 (Modified)
QC Batch ID: HF-1568-M

Matrix: Soil

Analyte

Total Petroleum Hydrocarbons

QC Surrogate Compound

Concentration

BRL

Units .Reortng
mg/Kg

Recovery QC Limits
%l 0 60l I f

60

ortho -Terprienyl 97 - 1u

Method Reference: Comparison of Waterbo ne Petroleum Oils by Gas Chromatography, Volume 11.02, Water, American
Society for Testing and Materials (1990). Analytical protocol modified by use of an internal standard.
Results are quantified ( n the basis of 5a-androstane. Sample preparation protocol modified by use
of microwave accelera -d solvent extraction. Results are reported on a dry weight basis.
on a dry weight basis.

Report Notations: BRL Indicates conceni -aon, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration th it can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc. P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Quality Control Report
Laboratory Control Sample

Ca egory: EPA Method 8082
QC Ba:ch ID: PB-1412-M

.4atrix: Soil
Units: ug/Kg

CAS Number Analyte
11096-82-5 Aroclor 1260

QC Surrogate Compound

Spiked Measured Recovery QC Lirits
330 320 97% 70-130%

Recovery QC Limits
Tetrachloro-m -xylene 84% 25-121 %
Decachlorobiphenyl 98% 28-138 %

Metnog Kererence: lest Memocs ior tvalua ing olio waste, ui trA, :w-o4o, intro toinon, upoae Inl LIb). Kesurts
are calculatea on a ary weignt oasis.

Kepor Notations: All calculations perrorm. - prior to rounling. lualiy Lontrol Limits are cerinea oy me metnoology,
or alternatively cased i pon ine nistorical average recovery plus or minus inree stancara deviation units.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Quality Control Report
Method Blank

Category: EPA Method 8082
QC Batch ID: PB-1412-M

Matrix: Soil

CAS Number | Analyte
12674-11-2 1 Aroclor 1016

ll~
11104-28-2 Aroclor 1221
11141-16-5 1 Aroclor 1232
53469-21-9 | Arocior 1242
12672-29-6 Aroclor 1248
11097-69-1 Aroclor 1254
11096-82-5 : Aroclor 1260

QC Surrogate Compound

Concentration Units Reporting Limit
BRL ug/Kg 80
BRL ug/Kg 80
BRL ug/Kg 80
BRL ug/Kg 80
BRL ug/Kg 80
BRL ug/Kg 80
BRL ug/Kg 80

ecovery I QC Limit 7
Tetrachloro-m -xylene 79 % 25- 121 %
Decachlorobiphenyl 92 % 28- 138 9%

mefloC Keerence: lest melnoas ror tvalu ing =Ona waste, Ub trA, 5w-u4o, inira tomon, upoate Ill I19). Analyte list
as Aroclor analyes tor nerly specitie by t-A memOa tUdUA. KesUits are reportea on a ary weignt Dasis.

KepOrl Notations: bKL inolcates concen ration, IT any, is Delow repOrting iimit for analye. Keportlng limit 1s Ine lowest
concentration t at can De relaniy quantmea under routine lanoatory operating conoons.
Keporing limits are aajustea tor sample dilution, percent moisture and sample size.

Groundwater Analytical, Inc , P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

R



GROUNDWATER
ANALYTICAL

Quality Control Report
laboratory Control Sample

Ctegory:
QC B tch ID:

Matrix:
Units:

CAS Number Analyte
108-95-2 Phenol

95-57-8 2-Chlorophenol
106-46-7 1,4-Dichlorobenzene
621-64-7 N-Nitrosodi-n -propyla
120-82-1
59-50-7
83-32-9
100-02-7
121-14-2

1,2,4-Trichlorobenzen_
4-Chloro-3-methylphei ol
Acenaphthene
4-Nitrophenol
2,4-Dinitrotolu

87-86-5 Pentachlorophe
129-00-0 i Pyrene

QC Surrogate Compo
2-Fluorophenol
Phenol-d5

Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
Terphenyl-d,4

nine

EPA Method 8270C TCL
SV-1031-M
Soil
ug/Kg

Spiked | Measured Recovery QC Limits

5,300 4,300 81 % 26-90%
5,300 4,300 81 % 25-102 %
2,700 2,200 | 82% 28-104 %
2,700
2,700
5,300

2,700
5,300

2,400

2,100
4,600
2,200
2,200

90
78

85

83

41

41-126%
38- 107%
26-103 %
31 -137 %

- 11 -114%

ene 2,700 2,200 81% 28-89%
nol 5,300 2,800 52% 17-109%

2,700 2,300 86% 35-142 %

und Recovery QC Limits
71 % 25-121 %
69 % 24-113 %
77 % 23-120%

78 % 30-115 %
84 % 19-122 %

85 % 18-137%

Method Reference: Test Methods for Evalual ng Solid Waste. US EPA. SW-846. Third Edition, Update III (1996). Analvre list
as specified by the Tan ?t Compound List (TCL) of the US EPA Contract Laboratory Program. Results are
reported on a dry weigI t basis.

Keport Notations: All calculations perorm, o prior to rounaing. quarmy oomrol Limits are iennea ny me meinooIogy,
or aiternativety nasea u JOn the nistorical average recovery pius or minus Inree stanoara deviation uruts.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Quality Control Report
Method Blank

C itegory:
QC B. itch ID:

Matrix:
Page:

EPA Method 8270C TCL
SV-1031-M
Soil
1 of 2

CAS Number Anayte Concentration Units Reporting Limit
110-86-1 Pyridine BRL ug/Kg 330
108-95-2 Phenol BRL ug/Kg 330
111-444 bis (2-Chloroethyl)ethei BRL ug/Kg 330
95-57-8 2-Chlorophenol BRL ug/Kg 330
541-73-1 1,3-Dichlorobenzene BRL ug/Kg 330
106-46-7 1,4-Dichlorobenzene BRL ug/Kg 330
95-50-1 1,2-Dichlorobenzene BRIL ug/Kg 330
95-48-7 2-Methylphenol BRL ug/Kg 330 1
108-60-1 2,2'-Oxybis(1-chloropn pane) BRL ug/Kg 330
106-44-5 4-Methylphenol BRL ug/Kg 330
621-64-7 N-Nitrosodi-n-propylar ine BRL ug/Kg 330

1 67-72-1 Hexachloroethane BRL ug/Kg 330
98-95-3 Nitrobenzene BRL ug/Kg 330
78-59-1 Isophorone BRL ug/Kg 330
88-75-5 2-Nitrophenol BRIL ug/Kg 330
105-67-9 2,4-Dimethylphenol BRL uKg 330
111-91-1 bis (2-Chloroethoxy)me hane BRL ug/Kg 330
120-83-2 2,4-Dichlorophenol BRL ug/Kg 330
120-82-1 1,2,4-Trichlorobenzene BRL ug/Kg 330
91-20-3 Naphthalene BRL ug/Kg 330
106-47-8 4-Chloroaniline BRL ug/Kg 330
87-68-3 Hexachlorobutadiene BRL ug/Kg 330
59-50-7 4-Chloro-3-methylphen I BRL ug/Kg 330
91-57-6 2-Methylnaphthalene BRL ug/Kg 330
7747-4 Hexachlorocyclopentac iene BRL ug/Kg - 330
88-06-2 2,4,6-Trichlorophenol BRL ug/Kg 330
95-95-4 2,4,5-Trichlorophenol BRL ug/Kg 830
91-58-7 2-Chloronaphthalene BRL ug/Kg 330
88-74-4 2-Nitroaniline BRL ug/Kg 830
131-11-3 Dimethylphthalate BRL ug/Kg 330
208-96-8 Acenaphthylene BRL ug/Kg 330
606-20-2 2,6-Dinitrotoluene BRL ug/Kg 330
99-09-2 3-Nitroaniline BRL ug/Kg 830
83-32-9 Acenaphthene BRL ug/Kg 330
51-28-5 2,4-Dinitrophenol BRL ug/Kg 830
100-02-7 4-Nitrophenol BRL ug/Kg 830
132-64-9 Dibenzofuran BRL ug/Kg 330
121-14-2 2,4-Dinitrotoluene BRL ug/Kg 330
84-66-2 Diethylphthalate BRL ug/Kg 330
7005-72-3 4-Chlorophenyl phenyl ther BRL ug/Kg 330
86-73-7 Fluorene BRL ug/Kg 330

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Quality Control Report
Method Blank

C itegory:
QC Bitch ID:

Matrix:
Page:

CAS Number Analyte
100-01-6 1 4-Nitroaniline
534-52-1 4,6-Dinitro-2-methylp
86-30-6 N-Nitrosodiphenylami
101-55-3 4-Bromophenyl pheny
118-74-1 Hexachlorobenzene
87-86-5 Pentachlorophenol
85-01-8 Phenanthrene
120-12-7 Anthracene

bC lA

86-74-8Car azo e
84-74-2 1Di-n -butylphthalate
206-44-0 Fluoranthene
129-00-0 Pyrene
85-68-7 Butylbenzylphthalate
91-94-1 3,3'-Dichlorobenzidin
56-55-3 Benzola]anthracene
218-01-9 Chrysene
117-81-7 bis (2-Ethylhexyl)phtha
117-84-0 Di-n-octylphthalate
205-99-2 Benzofb]fluoranthene
207-08-9 Benzo[klfluoranthene
50-32-8 Benzo[alpyrene!
193-39-5 Indeno[1,2,3-c,d]pyrer
53-70-3 Dibenzo[a,hlanthracer
191-24-2 Benzo[g,h,i]perylene

QC Surrogate Compounds
2-Fluorophenol
Phenol-ds
Nitrobenzene-ds
2-Fluorobiphenyl
2,4,6-Tribromophenol
Terphenyl-d 4

EPA Method 8270C TCL
SV-1031-M
Soil
2 of 2

Concentration Units Reporting Limit'
BRL 1ugKg 830

enol BRL ug/Kg 830
ie BRL ug/Kg 330
ether BRL ug/Kg I 330

BRL ug/Kg 330
BRL ug/Kg 830
BRL ug/Kg 330
BRL ug/Kg 330
BRL ug/Kg 330
BRL ug/Kg 330
BRL ug/Kg 330
BRL ug/Kg 330
BRL ug/Kg 330
BRL ug/Kg 330
BRL ug/Kg 330
BRL ug/Kg 330

ate BRL ug/Kg 330
BRL ug/Kg 330
BRL ug/Kg 330
BRL ug/Kg 330

BRL ug/Kg 330
BRL ug/Kg 330

e BRL ug/Kg 330
BRL ug/Kg 330

Recovery QC Limits
69 % 25-121 %
73 % 24-113 %
72 % 23-120%
75 % 30-115%
79 % 19-122%

84 % 18-137%

Method Reference: Test Methods for Evalualang Solid Waste. US EPA. SW-846. Third Edition. Update 111 (1996). Analvte list
as specified by the Tars et Compound List (TCL) of the US EPA Contract Laboratory Program. Results are
reported on a dry weig t basis.

Report Notations: BRL Indicates concent ation, if any. is below reporting limit for analyte. Reporting limit is the lowest
concentration th it can be reliably cuantified under routine laboratory operating conditions.
Reporting limits ire adiusted for sample dilution. percent moisture and sample size.

0 Indicates additio ial target analyte.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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GROUNDWATER
ANALYTICAL

Quality Control Report
laboratory Control Sample

Category Metals
Matrix Soil

CAS Number

7440-38-2

7440-39-3

7440-43-9

7440-47-3

7439-92-1

7439-97-6

7782-49-2

7440-22-4

Method References:

Report Notations:

Analyle

Arsenic

Barium

Cadmium

Chromium

Lead

Mercury

Selenium

Silver

Method

6010B

6010B

6010B

6010B

6010B

7471A

6010B

6010B

Test Methods for Evalua

QC Batch Units Spiked Measured Recovery QC Limits

MM-1431-SL mg/Kg 100 81 81% 80-120%

MM-1431-SL mg/Kg 100 84 84% 80-120%

MM-1431-SL mg/Kg 100 83 83% 80-120%

MM-1431-SL mg/Kg 100 85 85 % 80-120%

MM-1431-SL mg/Kg 100 81 81 % 80-120%

MP-1083-SL mg/Kg 0.17 0.17 100% 80-120%
MM-1431-SL mg/Kg 100 82 82% 80-120%

MM-1431-SL mg/Kg 100 81 81% 80-120%

ing Solid Waste, SW-846, Third Edition, Update 111 (1996).
All calculations perform -d prior to rounding. Quality Control Limits are defined by the methodology,
or alternatively based t pon the historical average recovery plus or minus three standard deviation units.

Groundwater Analytical, Inc ., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

:ertifications and Approvals

CONNECTICUT, Department of Health Services, PH-0586
Potable Water, Wastewater/Trade W iste, Sewage/Effluent, and Soil
pH, Conductivity, Acidity, Alkalinity, Hardness, :hloride, Fluoride, Ammonia, Kieldahl Nitrogen, Nitrate, Nitrite, Orthophosphate, Total Dissolved
Solids, Cyanide, Aluminum, Antimony, Arsenic, larium, Beryllium, Cadmium, Total Chromium, Hexavalent Chromium, Cobalt, Copper, Iron, Lead,Magnesium, Manganese, Mercury, Molybdenum Nickel, Potassium, Selenium, Silver, Sodium, Thallium, Tin, Titanium, Vanadium, Zinc, Purgeable
Halocarbons, Purgeable Aromatics, Pesticides, Pi :Bs, PCBs in Oil, Ethylene Dibromide, Phenols, Oil and Crease.

MAINE, Department of Huma i Services, MA103
Drinking Water
Reciprocal certification in accordance with Mass; chusetts certification for drinking water analytes.

Waste Water
Reciprocal certification in accordance with Mass chusetts certification for waste water analytes.

MASSACHUSETTS, Departmei it of Environmental Protection, M-MA-103
Potable Water
Antimony, Arsenic, Barium, Beryllium, Cadmium Chromium, Copper, Lead, Mercury, Nickel, Selenium, Thallium, Nitrate-N, Nitrite-N, Fluoride,
Sodium, Sulfate, Cyanide, Turbidity, Residual Fre ! Chlorine, Calcium, Total Alkalinity, Total Dissolved Solids, pH, Trihalomethanes, Volatile Organic
Compounds, 1,2-Dibromoethane, 1,2-Dibromo-3 chloropropane, Total Coliform, Fecal Coliform, Heterotrophic Plate Count, E-Coli

Non-Potable Water
Aluminum, Antimony, Arsenic, Beryllium, Cadmi im, Chromium, Cobalt, Copper, Iron, Lead, Manganese, Mercury, Molybdenum, Nickel, Selenium,
Silver, Strontium, Thallium, Titanium, Vanadium, Zinc, pH, Specific Conductance, Total Dissolved Solids, Total Hardness, Calcium, Magnesium,
Sodium, Potassium, Total Alkalinity, Chloride, Fh, oride, Sulfate, Ammonia-N, Nitrate-N, Kjeldahl-N, Orthophosphate, Total Phosphorus, Chemical
Oxygen Demand, Biochemical Oxygen Demand, Total Cyanide, Non-Filterable Residue, Total Residual Chlorine, Oil and Grease, Total Phenolics,
Volatile Halocarbons, Volatile Aromatics, Chlord, ne, Aldrin, Dieldrin, DDD, DDE, DDT, Heptachlor, Heptachlor Epoxide, Polychlorinated
Siphenyls (water), Polychlorinated Siphenyls (oil)

MICHIGAN, Department of Er vironmental Quality
Drinking Water
Trihalomethanes, Regulated and Unregulated Vol itile Organic Compounds by EPA Method 524.2; 1,2-Dibromoethane, 1,2-Dibromo-3-
chloropropane by EPA Method 504.1

NEW HAMPSHIRE, Departme it of Environmental Services, 202798
Drinking Water
Metals by Graphite Furnace, Metals by ICP, Merci ry, Nitrite-N, Orthophosphate, Residual Free Chlorine, Turbidity, Total Filterable Residue, Calcium
Hardness, pH, Alkalinity, Sodium, Sulfate, Total C 9anide, Insecticides, Herbicides, Base/Neutrals, Trihalomethanes, Volatile Organics, Vinyl
Chloride, DBCP, EDB, Nitrate-N.

Wastewater
Metals by Graphite Furnace, Metals by ICP, Merci ry, pH, Specific Conductivity, TDS, Total Hardness, Calcium, Magnesium, Sodium, Potassium,
Total Alkalinity, Chloride, Fluoride, Sulfate, Amm inia-N, Nitrate-N, Orthophosphate, TKN, Total Phosphorus, COD, BOD, Non-Filterable Residue,
Oil & Grease, Total Phenolics, Total Residual ChI rine, PCBs in Water, PCBs in Oil, Pesticides, Volatile Organics, Total Cyanide.

RHODE ISLAND, Department )f Health, 54

Surface Water, Air, Wastewater, Pota Ile Water, Sewage
Chemistry: Organic and Inorganic

Groundwater AnalytiCal, Inc.. P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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ALPH Aq ALYTICAL LABORATORIES

E ight Walkup Drive
Westbcrougk, Massachusette 01581-1019

(508) 890-9220

MA:M-MA-086 NH:200395-B/1 CT:PH-0574 ME:MA086 RI:65 NY:11148

CER1IFICATE OF ANALYSIS

Client: Haley & Aldrich, Inc.

Address: 465 Medford Street, Suite 2200

Boston, MA 02129-1400

Attn: Mr. Steve ProvencaL

Project Number: 06558-608

Laboratory Job Number: L0109122

Invoice Number: 55320

Date Received: 01-OCT-01

Date Reported: 09-OCT-01

Delivery Method: Alpha

Site: MALDEN MGP

ALPHA SAMPLE NUMBER CLI-2T IDENTIFICATION SAMPLE IDCATION

L0109122-01 TRE UCH

I attest under the pains and pen tlties of perjury that, based upon my inquiry of those
individuals immediately responsi:>1e for obtaining the information, the material
contained in this report is, to :he best of my knowledge and belief, accurate and
complete. This certificate of aialysis is not complete unless this page accompanies
any and all pages of this report

Authorized by:Scott McLean

Scott McLean Laboratory Director
This document electronically signed

10)90105:35 Page 1 of 20
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ALPHA Al IALYTICAL LABORATORIES
IARRATIVE REPORT

Laboratory Job Number: L0109122

I-_
Alpha Report L0109122:

Semi-Volatile Organics

.::t should be noted that one or lore of the matrix spike/matrix spike duplicate percent

rcoveries associated with Alpha Samples L0109122-01 are below the acceptance criteria

required by the method. This is being attributed to sample matrix interference.

Total Metals

It should be noted that the matr:.x spike percent recovery for the analysis of Selenium

associated with Alpha Sample(s) L0109122-01 and -02 is invalid because the sample

concentration is greater than foitr times the spike amount added.

Vclatile Organics

it. should be noted that due to tirget contamination, Alpha Sample L0109122-01 requiredanalysis on dilution.

10090105:35 Page 2 of 20
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ALPHA R ALYTICAL LABORATORIES
CERT3 FICATE OF ANALYSIS

MA:M-MA-086 NH.-2003!5-B/C CTr:PH-0574 ME:MA086 RI:65

Laboratory Sample Number: L01091: 2-01
TRENCH

Saimple Matrix: SOIL

Date Collected; 28-SEP-2001 07:30
Date Received : 01-OCT-2001
Date Reported : 09-OCT-2001

Condition of Sample: Satisf;.ctory Field Prep:

Number & Type of Containers: 3-ATiber,1-Vial

R]|SULT UNITS RDL REP METHOD DATE
PREP ANAL

Solids, Total 94 .

7. 6pH

Flash Point

Cyanide, Reactive

SVlfide, Reactive

>: 50

NI'

1. B

t 0.10

SU

deg F

mg/kg

mg/kg

30 254OG

1 9045

70

0 .22

0.45

1004 11:57 fL

1001 21:27 AT

1003 10:30 NL

1002 16:49 AT

1 2.3

Ttalk Me tals

Arsenic, Total
Barium, Total
Cadmium, Total
Chromium, Total
Lead, Total
Mercury, Total
Selenium, Total
Silver, Total

7.2
l
NI
7 8
4:
NI'
NI'
NI'

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

rgaracs. a ~i 04g !435
Methylene chloride ND ug/kg
1,1-Dichloroethane ND ug/kg
Chloroform NI ug/kg
Carbon tetrachloride N ug/kg
1,2-Dichloropropane Nil ug/kg
Di bromochloromethane Nil ug/kg

1,1,2-Trichloroethane N1l ug/kg
Tetrachloroethene No ug/kg
Chlorobenzene N) ug/kg

Trichlorofluoromethane N}) ug/kg
1,2-Dichloroethane N} ug/kg
1,1,1-Trichlorethane N ug/kg

Ccmments : Complete list of Refer !nces and Glossary

0.42
0.42
0 .42
0.42
2.1
0.23
0.84
0 .42

6010

60102

6010B

60102

6010B

7470A

SciOS

600

1002 15:20 1004

1002 15:20 1004

1002 15:20 1004

1002 15:20 1004

1002 15:20 1004

1004 15:15 1005

1002 15:20 1004

1002 15:20 1004

03:00

03:00

03:00

03:00

03:00

10:46

03:00

03:00

RW

RW

RW

Ml

DM

RW

RW

11000
1700
1700
1100
3900
1100
1700
1100
1100
5600
1100
1100

of Terms found in Addendum I

10:90105:35 Page 3 of 20
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ALPHA A ALYTICAL LABORATORIES
CERT] FICATE OF ANALYSIS

Laboratory Sample Number: L01091:2-01
TRENCH

PRIMETER RISULT UNITS RDL REF METHOD DATE ID
PREP ANAL

I Volati2e Organjics 8260 via High !O35 continued ieon104 on7e

Bromodichlorome thane NIJ ug/kg 1100

trans-1,3-Dichloropropene NJI ug/kg 1100

js-1,3-Dichloropropene NJI ug/kg 1100

1,1-Dichloropropene NI ug/kg 5600

Bromoform NI ug/kg 1100

1,1,2,2-Tetrachloroethane NI' ug/kg 1100

BEnzenefNf N ug/kg 1100

Toluene NI' ug/kg 1700
Ethylbenzene NI' ug/kg 1100

Chloromethane NI, ug/kg 5600Bromomethane NI ug/kg 2200
Vinyl chloride NI ug/kg 2200

Chloroethane NI ug/kg 2200

1,1-Dichloroethene NI' ug/kg 1100

trans-1,2-Dichloroethene NIJ ug/kg 1700

Trichloroethene N1, ug/kg 1100

1,2-Dichlorobenzene NI' ug/kg 5600
1,3-Dichlorobenzene NJ' ug/kg 5600

1,4-Dichlorobenzene NI' ug/kg 5600

Methyl tert butyl ether NI, ug/kg 2200

p/m-Xylene NI' ug/kg 1100o-Xylene N' ug/kg 1100
cis-1,2-Dichloroethene NJ, ug/kg 1100

Dibromomethane NJI ug/kg 11000

1,4-Dichlorobutane NJI ug/kg 11000

Icdomethane N' ug/kg 11000

1,2,3-Trichloropropane NI' ug/kg 11000

Styrene NI ug/kg 1100

Di.chlorodifluoromethane N]I ug/kg 11000
Acetone NJI ug/kg 11000

Carbon disulfide NJI ug/kg 11000

2-Butanone NJI ug/kg 11000

Vinyl acetate NI ug/kg 11000

4-Methyl-2-pentanone N1l ug/kg 11000

2-Hexanone NII ug/kg 11000

Ethyl methacrylate Ni ug/kg 11000

Acrolein ND ug/kg 28000

Acrylonitrile ND ug/kg 11000

Bromochloromethane ND ug/kg 5600

Ttrahydrofuran ND ug/kg 22000

2,2-Dichloropropane ND ug/kg 5600
1,2-Dibromoethane ND ug/kg 5600

1,3-Dichloropropane ND ug/kg 5600

1,1,1,2-Tetrachloroethane 9) ug/kg 1100

Bromobenzene N) ug/kg 5600

n-Butylbenzene N) ug/kg 1100

snc-Butylbenzene N) ug/kg 1100

tert-Butylbenzene N) ug/kg 5600
o-Chlorotoluene N) ug/kg 5600

Comments: Complete list of Refer mces and Glossary of Terms found in Addendum I

10390105:35 Page 4 of 20
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ALPHA A IALYTICAL LABORATORIES
CERT. :FICATE OF ANALYSIS

Laboratory Sample Number: L01091!2-01
TRENCH

RISULT UNITS RDL REF METHOD DATE
PREP ANAL

Vla~tilergani7cs 8260 via High ;035 continued
p -Chlorotoluene N) ug/kg 5600
1,2-Dibromo-3-chloropropane N) ug/kg 5600
Hexachlorobutadiene N) ug/kg 5600
Isopropylbenzene N.) ug/kg 1100
p--Isopropyltoluene N) ug/kg 1100
Nephthalene N) ug/kg 5600

n--Propylbenzene N) ug/kg 1100

1,2,3-Trichlorobenzene N) ug/kg 5600
1,2,4-Trichlorobenzene K) ug/kg 5600
1,3,5-Trimethylbenzene ,) ug/kg 5600

1,2,4-Trimethylbenzene N:) ug/kg 5600
trans-1,4-Dichloro-2-butene N:) ug/kg 5600
Ethyl ether IT. ug/kg 5600

Surrogate Recovery

1,2-Dichloroethane-d4
Tcluene-d8
4-Bromofluorobenzene
Dibromofluoromethane

9::. 0

1 '2-
li12.
81'.0

%
I

SOC' qbyGC/MS e270
Aenaphthene
Benzidine
1,2,4-Trichlorobenzene
Hexachlorobenzene
Bis(2-chlcroethyl)ether
1-Chloronaphthalene
2-Chlorcnaphthalene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
2,4-Dinitrotoluene
2,6-Dinitrotoluene
A2oben2ene
Fluoranthene
4-Chlorophenyl phenyl ether
4-Bromophenyl phenyl ether
Bis(2-chloroisopropyl)ether
Bis (2-chloroethoxy)methane
Hciachlcrobutadiene
Hfxachlcrocyclopentadiene
HExachloroethane
Ilophorone
Naphthalene
Nitrobenzene
NrPA/DPA
n-Nitrosodi-n-propylamine

3 100
N]IH
N]
NJ
NJ
NJ
N]I
N]I
NI'

N1'

NI'
NI'

NI

11 000
NJI
NJI
N'
NJI
NI'
NI'
NI'
N]I

34 00
N]I
NI'

NI'

.g e.?OC 2005 30S 004 N 22 PR

ug/kg 530
ug/kg 5300
ug/kg 530
ug/kg 530
ug/kg 530
ug/kg 530
ug/kg 640
ug/kg 530
ug/kg 530
ug/kg 530
ug/kg 5300
ug/kg 640
ug/kg 530
ug/kg 530
ug/kg 530
ug/kg 530
ug/kg 530
ug/kg 530
ug/kg 530
ug/kg 1100
ug/kg 1100
ug/kg 530
ug/kg 530
ug/kg 530
ug/kg 530
ug/kg 1600
ug/kg 530

Comments: Complete list of Refer nces and Glossary of Terms found in Addendum I

10V90105:35 Page 5 of 20
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ALPHA AM ALYTICAL LABORATORIES
CERT]FICATE OF ANALYSIS

Laboratory Sample Number: L01091:2-01
TRENCH

PRAMETER R|SULT UNITS RDL REF METHOD DATE ID
PREP ANAIL

S VOC's byt GC/MS$ 8270 ContinueAd a 620 ces u.1a itc4 Aarnk *e

U B:s(2-ethylhexyl)phthalate N> ug/kg 1100

Bityl benzyl phthalate N)0 ug/kg 530

Di-n-butylphthalate N)> ug/kg 530

Di-n-octylphthalate N ug/kg 530

Diethyl phthalate N) ug/kg 530

Di.methyl phthalate Nl ug/kg 530

Benzo(a)anthracene 141000 ug/kg 530

Benzo(a)pyrene 1:.000 ug/kg 530
Benzo(b)fluoranthene - 84400 ug/kg 530

BEnzo(k)fluoranthene 7,00 ug/kg 530

Chrysene 1:000 ug/ks 530
Acenaphthylene 6!00 ug/kg 530

Aunthracene 5,.00 ug/kg 530

Bcnzo(ghi)perylene 600 ug/kg 530

F]uorene T.00 ug/kg 530

Phenanthrene 1:1000 ug/kg 530
Di4benzo(a,h)anthracene 21100 ug/kg 530

Indeno(1,2,3-cd)pyrene 7i00 ug/kg 740

Pyrene 2.,000 ug/kS 530

BInzo(e)pyrene 6:100 ug/kg 530
B:.phenyl NI) ug/kg 530

Perylene 2600 ug/kg 530

Aniline N) ug/kg 1100

4-.Chloroaniline I) ug/kg 530

1.-Methylnaphthalene 4 00 ug/kg 530

2--Nitroaniline N) ug/kg 530

3-Nitroaniline f) ug/kg 530

4-Nitroaniline N) ug/kS 740

D:.benzofuran 9 0 ug/kg 530

a,a-Dimethylphenethylamine K) ug/kg 5300

Hexachloropropene N) ug/kg 5300

N:.trosodi-n-butylamine I) ug/kg 1100

2--Methylnaphthalene. 3.00 ug/kg 550

1 2,4,5-Tetrachlorobenzene N) ug/kg 2100

PIntachlorobenzene N) ug/kg 2100
a.Naphthylamine X) ug/kg 2100

b-Naphthylamine N) ug/kg 2100

Phenacetin N) ug/kg 1100

D:Lmethoate N) ug/kg 2100

4-Aminobiphenyl N) ug/kg 1100

Pntachloronitrobenzene N) ug/kg 1100

Isodrin N) ug/kg 1100

p-Dimethylaminoazobenzene N) ug/kg 1100

Chflorobenzilate N) ug/kg 21003--Methylcholanthrene N) ug/kg 2100
E:hyl Methanesulfonate N) ug/kg 1600

A:etophenone N) ug/kg 2100

Nitrosodipiperidine N) ug/kg 2100

7,12-Dimethylbenz(a)anthracene N) ug/kg 1100

Comments: Complete list of Referances and Glossary of Terms found in Addendum I

1C090105:35 Page 6 of 20
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ALPHA A ALYTICAL LABORATORIES

CERT] FICATE OF ANALYSIS

Laboratory Sample Number: L01091:2-01
TRENCH

PARAMETER R] SULT UNITS RDL REF METHOD DATE ID
PREP ANAL

S-oC's by QC/MS e22D cent:Ln4ed C24

n-Nitrosodimethylamine K) ug/kg 5300
2,4,6-Trichlorophenol K) ug/kg 530p--Chloro-m-cresol N:) ug/kg 530
2-Chlorophenol I. ug/kg 640
2,4-Dichlorophenol I) ug/kg 1100

2,4-Dimethylphenol N) ug/kg 11002--Nitrophenol N:) ug/kg 2100
4--Nitrophenol ,) ug/kg 1100
2 ,4-Dinitrophenol a,) ug/kg 2100
4,6-Dinitro-o-cresol N:) ug/kg 2100

P4ntachlorophenol N) ug/kg 2100
Phenol IT) ug/kg 740
2-Methylphenol I) ug/kg 640
3-Methylphenol/4-Methylphenol N) ug/kg 640
2,4, 5-Tri chlorophenol N ug/kg 5302,6-Dichlorophenol N) ug/kg 1100
Bonzoic Acid N) ug/kg 5300
Benzyl Alcohol N) ug/kg 1100
Carbazole 6 10 ug/kg 530Pyridine N) ug/kg 5300
2--Picoline N) ug/kg 2100Pronamide N) ug/kg 2100
Methyl methanesulfonate N) ug/kg 2100

Surrogate Recovery

2-Fluorophenol 71.0 %
Phencl-d6 81.0 !k
N:.trobenzene-d5 7?.0 P2-Fluorobiphenyl 61.0 1
2 4,6-Tribromophenol 8-0 V
4-Terphenyl-d14 61.0 1

A.iroclor 1221 N) ug/kg 266.
Akoclor 1232 N) ug/kg 266.
Aroclor 1242/1016 N) ug/kg 266.* Aoclor 1248 N) ug/kg 266.
Aroclor 1254 N) ug/kg 266.
Aroclor 1260 N) ug/kg 266.

Surrogate Recovery

2,4,5,6-Tetrachloro-m-xylene 2L3. t
Dacachlcrobiphenyl 110. 1

Hyd.-ocrbScaby GC s100M 3 eic 1000 ft;noPt
Mineral Spirits N) mg/kg 530
Gasoline V:) mg/kg 530

Comments: Complete list of References and Glossary of Terms found in Addendum I

1CO9005:35 Page I of 20
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AL PHA A IALYTICAL LABORATORIES
CERT.:FICATE OF ANALYSIS

Laboratory Sample Number: L01091t2-01
TRENCH

RESULT UNITS RDL REF METHOD DATE
PREP ANAL

/deccabonI Scan by GC S1004 con :inued a ect2 4co .cc1 : tt t.

Fuel Oil #2/Diesel N) mg/kg 530
Fuel Oil #4 N) mg/kg 530
Fuel Oil #6 N) mg/kg 530
Motor Oil N) mg/kg 530
Korosene N) mg/kg 530
T:ransformer Oil N) mg/kg 530
Unknown Hydrocarbon 3 )00 mg/kg 530

Surrogate Recovery

o-Terphenyl 7:|. 0 t

Comnments: Complete list of Refernces and Glossary of Terms found in Addendum I

10090105:35 Page 6 of 20
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ALPHA A1ALYTICAL LABORATORIES
QUALITY ASSUR MCE BATCH DUPLICATE ANALYSIS

Laboratory Job Number: L0109122
U Parameter V lue 1 Value 2 RPD Unite

........... $oli~~s 4 Tct ,or samplo(el 01:: L01f2-. P S+

Solids, Total 9. 94. 0

......................p 1%:- sapls 0... (L10..-1 WG9396fl::; .. ....

p 1 
7 6 7 .5 1 S U

Cyanide, Reactive N) ND NC mg/kg

SUlf, 6 Re60 asve for sa:e:)0T1 (L010922-Oq1,:Wq4.G

Sulfide, Reactive 1 8 1.6 12 mg/kg

Toa Mt . o smles .1: (L0109124-02. W...S......)

Arsenic, Total 1 9 1.8 5 mg/kg
Barium, Total 3 0. 38. 3 mg/kg
Cadmium, Total N) ND NC mg/kg

Chromium, Total 2 8 2.8 0 mg/kg

Load, Total N) ND NC mg/kg
Selenium, Total N) ND NC mg/kg

S:Iver, Total N> ND NC mg/kg

Total Meta s for sample) 01 (L,0109201-01, WG94286)
Mercury, Total N) ND NC mg/kg

iPolychlorinaLed B phenylv for sample(s) 01 (L10912-01, WG94028)

Aroclor 1221 N) ND NC ug/kg
Aroclor 1232 N) ND NC ug/kg
Aroclor 1242/1016 M) ND NC ug/kg
Aroclor 1248 N ND NC ug/kg
Aroclor 1254 N ND NC ug/kg
Aroclor 1260 N) ND NC ug/kg

Surrogate Recovery
2,4,5,6-Tetrachloro-m-xyene 2 3. 166. 25 k
Decachlorobiphenyl 1. 0. 112. 22 %

Hydrocrbon Scan :b' GC*B100M for samnple~s) 01 (00120,W900
Mineral Spirits N) ND NC mg/kg

Gasoline N ) ND NC mg/kg
Fuel Oil #2/Diesel .) ND NC mg/kg

Fuel Oil #4 N) ND NC mg/kg
Fuel Oil #6 N) ND NC mg/kg

Motor Oil NO ND NC mg/kg

Kerosene IT) ND NC mg/kg

Transformer Oil M) ND NC mg/kg
Unknown Hydrocarbon 3100 3000 0 mg/kg

10290105:35 Page 9 of 20
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ALPHA Al ALYTICAL LABORATORIES
QUALITY ASSURJ NCR BATCH DUPLICATE ANALYSIS

Lzboratory Job Number: L0109122
Continued

Pxrameter V; lue 1 Value 2 RPD Unite

Hydrocarbon S:-ar. b: '.GC.B 10M for samtple (* 01 [L09122-1 .. G94O3)

Surrogate Recovery
o-Terphenyl 7:!.0 73.0 1 %

1039005:35 Page 10 of 20
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ALPHA AN J.YTICAL LABORATORIES
QUALITY ASSU]'ANCE BATCH SPIKE ANALYSES

Laboratory Job Number; L0109122

Parameter 1 Recovery
310 ;HW a rn2.()0 W $2)

pH 101

SReactive.tICS for sAmpes S ::9,68
Sulfide, Reactive 93

Totali MetalS; LCS: for sampes 03 (W9eS
Arsenic, Total 102
Barium, Total 94
Cadmium, Total 103
Chromium, Total 98
Lead, Total 103
Selenium, Total 109
Silver, Total 92

Mercury, Total 102

SVC' y CISSV CS f or .sampea Cl :WG9;3

Acenaphthene 87
1,2,4-Trichlorobenzene 78
2- Chloronaphthalene 94S 1,2-Dichlorobenzene67
1,4-Dichlorobenzene 63
2,4-Dinitrotoluene 100
2,6-Dinitrotoluene 120
Fluoranthene 98
4-Chlorophenyl phenyl ether 97
n--Nitrosodi-n-propylamine 85
Butyl benzyl phthalate 100
Anthracene 74
Plrene 9
H.exachloropropene 76
p-Chloro-m-cresol 100
2--Chlorophenol 79
2-Nitrophenol 92
4-Nitrophenol 1102,4-Dinitrophenol 40
Pntachlorophenol 100
P:1eno1 79

Sarrogate Recovery

!94

2Fluorophenol 77
Phenol-dE 86
N itrobenzene-dS so
2 -Fluorobiphenyl 93
2,4, 6-Tribromophenol 100
4 -Terphenyl -d14 93

10090105:35 Page 12 of 20
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ALPHA A ALYTICAL LABORATORIES

QUALITY ASSC RANCE BATCH SPIKE ANALYSES

Laboratory Job Number: L0109122
Continued

Parameter I Recovery

Polychlorirated Biphi nyle LCS for samp.(s) 01 (WG9402$)
Aroclor 1242/1016 130

Aroclor 1260 130

ISurrogate Recovery
2,4,5,6-Tetrachloro-m-xylene 133
Decachlorobiphenyl 117

kydrocarbon Scan by GC 10M L or sample(s) 01 (W
Petroleum Spike 97

Surrogate Recovery
o-Terphenyl 75

Arsenic, Total 83
Barium, Total 88
Cadmium, Total 113

Chromium, Total 1003 Lead, Total 101
Selenium, Total 208

Silver, Total 83

:Total Metals SPIKE far sample(a) 01 (L0lD92402", V#G942S6)
Mercury, Total 86

10090205:35 Page 12 of 20
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ALPHA A ALYTICAL LABORATORIES
QUALITY ASSUI ANCE BATCH MS/MSD ANALYSIS

Laboratory Job Number: L0109122

Parameter MS MSD I RPD

Volatile Organics 8240 via4 Hig1 S3 for pample(e) 01 (L109247-Ol, WG94386)
Chlorobenzene 100 96 4
Benzene 100 93 7
Tcluene 100 95 5
1,1-Dichloroethene 93 a5 9
Trichloroethene 100 91 9

SVOC'B by GC/MS 82. fc r sample s) 01 (LO109122-01, WG94O31)
Acenaphthene 67 86 25
1,2,4-Trichlorobenzene 61 74 19
2-Chloronaphthalene 69 81 16
1,2-Dichlorobenzene 55 72 27
1,4-Dichlorobenzene 53 69 26
2,4-Dinitrotoluene 76 88 15
2,6-Dinitrotoluene 83 94 12
Fluoranthene 94 130 32
4-Chlorophenyl phenyl ether 68 84 21
n-Nitrosodi-n-propylamine 65 86 28
Butyl benzyl phthalate 73 87 18
Anthracene 62 81 27
Pyrene 75 120 46
Hexachloropropene 32 28 13
p-Chloro-m-cresol 71 85 16
2-Chlorophenol 61 85 33
2-Nitrophenol 75 94 22
4-Nitrophenol 80 99 21
2,4-Dinitrophenol 20 24 18
Pentachlorophenol 52 56 7
Phenol 61 85 33

10C90105:35 Page 13 of 20
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ALPHA f ALYTICAL LABORATORIES
QUALITY ASSI RANCE BATCH BLANK ANALYSIS

Laboratory Job Number: L0109122

S PARAMETER RI SULT UNITS RDL REF METHOD DATE ID
PREP ANAL

Cyaide eactivIkA mi o.sapi 1..31 02s

Cyanide, Reactive NI mg/kg 1.1 1 7.3 1002 16:49 AT

:;-BlAnk: Ab yIBfrStp.e>O

Sulfide, Reactive NI mg/kg 2.2 1 . 02 16:,49 AT

. Blank An lytis for ramplo(a) 01
Total Metale :::i*35:i%::: .

Arsenic, Total NE mg/kg 0.40 1 sCIOs 1002 15:20 2004 01:14 RW

Barium, Total NI mg/kg 0.40 1 6010B 1002 15:20 1004 01:14 RW

Cadmium, Total NE mg/kg 0.40 1 6010 1002 15.20 1004 01:14 aW

Chromium, Total NY mg/kg 0.40 2 6010 i002 15:20 1004 01:14 RW

Lead, Total NE mg/kg 2.0 a 6010 1002 15:20 004 01:14 RW

Selenium, Total NE mg/kg 0.80 1 6010 1002 15:20 1004 01:14 RW

Silver, Total NE mg/kg 0.40 1 6010a 1002 15:20 1004 02:14 RW

Tota MealsBlark Analysis for sample(a) 01

Mercury, Total NE mg/kg 0.25 1 2475A 1004 1s:1s 10os 10:46 ON

Bl4tnk Analysis for samnple(s) 01.
volatile Organaics 8260 via High !035 2 mno ar
Methylene chloride NE ug/kg 500
1,1-Dichloroethane NE ug/kg 75.
Chloroform NE ug/kg 75.
Carbon tetrachloride NE ug/kg 50.
1,2-Dichloropropane NE ug/kg 180
Dioromochloromethane NE ug/kg 50.
1,1,2-Trichloroethane NE ug/kg 75.

Tetrachloroethene NE ug/kg 50.
Chlorobenzene NE ug/kg 50.
Trichlorofluoromethane NE ug/kg 250
1,2-Dichloroethane NE ug/kg 50.
1,1,1-Trichloroethane NE ug/kg so.
Bromodichloromethane . NE ug/kg 50.
trans-1,3-Dichloropropene NE ug/kg 50.
cis-1,3-Dichloropropene NE ug/kg 50.
1,1-Dichloropropene NE ug/kg 250
Bromoform NE ug/kg 50.
1,1,2,2-Tetrachloroethane NE ug/kg 50.
Benzene NE ug/kg 50.
Toluene NE ug/kg 75.
EtIylbenzene NE ug/kg 50.
Chloromethane NE ug/kg 250

- Bromomethane NE ug/kg 100

100 0105:35 Page 14 of 20
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ALPHA R ALYTICAL LABORATORIES
QUALITY ASSI RANCE BATCH BLMK ANALYSIS

Laboratory Job Number: LO1OS122
Continued

E PARAMETER RISDLT UNITS RDL REF METHOD DATE ID
PREP ANAL

Blank An y. fo sample..s) 01

Vcletile Osrganics.8260 via:Hih !035continued
Vinyl chloride NI ug/kg 100

Chloroethane NI. ug/kg 100I ,1-Dichloroethene NI ug/kg 50.
trans-1,2-Dichloroethene NI ug/kg 75.

Trichloroethene NI ug/kg 50.
1,2-Dichlorobenzene NI ug/kg 250

1,3-Dichlorobenzene NI ug/kg 250

1,4-Dichlorobenzene NI ug/kg 250

Methyl tert butyl ether NI ug/kg 100
p/m-Xylene NI ug/kg 50.

o-Xylene NI ug/kg 50.

cis-1,2-Dichloroethene NI ug/kg 50.Dibromomethane NI ug/kg 500
1,4-Dichlorobutane NI ug/kg 500

lodomethane NI ug/kg 500

1,2,3-Trichloropropane NI ug/kg 500E Styrene NI ug/kg 50.
Dichlorodifluoromethane NI ug/kg 500

Acetone Nt ug/kg 500Carbon disulfide NI ug/kg 500
2-Butanone NI ug/kg 500
Vinyl acetate NI ug/kg 500

4-Methyl-2-pentanone NI ug/kg 500

2-Hexanone NI ug/kg 5003 Ethyl methacrylate NI ug/kg 500
Acrolein N1 ug/kg 1200

Acrylonitrile NI ug/kg 500

Bromochloromethane NI ug/kg 250

Tetrahydrofuran NI ug/kg 1000

2,2-Dichloropropane NI ug/kg 250

1,2-Dibromoethane NI ug/kg 250

1,3-Dichloropropane NI ug/kg 2501,1,1,2-Tetrachloroethane NI ug/kg 50.
Bromobenzene NI ug/kg 250

n-Butylbenzene NI ug/kg 50.

sec-Butylbenzene NI ug/kg 50.tert-Butylbenzene NI ug/kg 250
o-Chlorotoluene NI ug/kg 250

p-Chlorotoluene NI ug/kg 250

1,2-Dibromo-3-chloropropane NI ug/kg 250

Hexachlorobutadiene NI ug/kg 250

Isopropylbenzene NI ug/kg 50.

p-Isopropyltoluene NI ug/kg 50.

Naphthalene NI ug/kg 250
n-Propylbenzene NI ug/kg 50.

1,2,3-Trichlorobenzene NI us/kg 250

* 1,2,4-Trichlorobenzene NI ug/kg 250

20C90105:35 Page 15 of 20
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ALPHA AZ ALYTICAL LABORATORIES
QUALITY ASS1 RANCE BATCH BLANK ANALYSIS

Laboratory Job Number: L0109122
Continued

PPRAMETER R1 SULT UNITS RDL REF METHOD DATE ID
PREP ANAL

Blaik A lyeia;orTsanple(a) 0
Vcitiie Organien 9260 via High I:35S:cntinued
1,3,5-Trimethylbenzene N11 ug/kg 250
1,2,4-Trimethylbenzene NI ug/kg 250

trans-1,4-Dichloro-2-butene NI ug/kg 250
Ethyl ether NIi ug/kg 250

Surrogate Recovery

1,2-Dichloroethane-d4 81.0 1

Tcluene-d8 1(0. -
4-Bromofluorobenzene 1(3. V
Dibromofluoromethane 8. . 0

Blank An lysis for sample (a) 01
SVOC's by GC/MS :20 c 12Ls ce5 OC:s5 fe

Acenaphthene NI ug/kg 500
Benzidine NI ug/kg 5000
1,2,4-Trichlorobenzene NI ug/kg 500
Hexachlorobenzene NI ug/kg 500
Bis(2-chloroethyl)ether NI ug/kg 500
1-Chloronaphthalene NI ug/kg 500
2-Chloronaphthalene NI ug/kg 600
1,2-Dichlorobenzene NI ug/kg 500
1,3-Dichlorobenzene NI ug/kg 5001,4-Dichlorobenzene NI ug/kg 500
3,3'-Dichlorobenzidine NI ug/kg 5000
2,4-Dinitrotoluene NI ug/kg 600
2,6-Dinitrotoluene NZ ug/kg 500
Azobenzene NI ug/kg 500
Fluoranthene NI ug/kg 500
4-Chlorophenyl phenyl ether NI ug/kg 500
4-Bromophenyl phenyl ether NI ug/kg 500Bis(2-chloroisopropyl)ether NI ug/kg 500
Bis (2-chloroethoxy)methane NE - ug/kg 500
Hexachlorobutadiene NI ug/kg 1000
Hexachlorocyclopentadiene NI ug/kg 1000
Hexachloroethane NI ug/kg 500
I5ophorone NI ug/kg 500
Naphthalene NI ug/kg 500
Nitrobenzene NI ug/kg 500
NDPA/DPA NI ug/kg 1500
n-Nitrosodi-n-propylamine NI ug/kg 500
Bis (2-ethylhexyllphthalate NI ug/kg 1000
Butyl benzyl phthalate NI ug/kg 500
Di-n-butylphthalate NI ug/kg 500
Di-n-octylphthalate NI ug/kg 500
Diethyl phthalate NI ug/kg 500

- Dimethyl phthalate NI ug/kg 500

10090105:35 Page 16 of 20
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ALPHA Al ALYTICAL LABORATORIES
QUALITY ASSi rRANCE BATCH BLANK ANALYSIS

Laboratory Job Number: L0109122
Continued

PJRAMETER RISULT UNITS RDL REF METHOD DATE ID
PREP ANAL

Blank An alyei for .sample(s) 01
s'rac' s byVGC/MS 8210 continued t envcoo 1::5 loc4 Ors5 Ps
Benzo(a)anthracene N) ug/kg 500

Bonzo(a)pyrene N) ug/kg 500
B4nzo(b)fluoranthene N) ug/kg 500
Benzo(k)fluoranthene N) ug/kg 500
Chrysene K) ug/kg 500
Acenaphthylene N) ug/kg 500
Anthracene N) ug/kg 500
Bonzo(ghi)perylene N:) ug/kg 500
Fluorene NI) ug/kS 500
Phenanthrene ND ug/kg 500
Dibenzo(a,h)anthracene ND ug/kg 500

Indeno(1,2,3-cd)pyrene ND ug/kg 700

Pyrene N) ug/kg 500
Benzo(epyrene ND ug/kg 500
Bpphenyl ND ug/kg 500
Perylene U.) I ug/kg 500

Aniline N) ug/kS 1000

4-Chloroaniline N.) ug/kg 500

1--Methylnaphthalene ND ug/kg 500

2-Nitroaniline ND ug/kg 500
3-Nitroaniline N) ug/kg 500
4-Nitroaniline ND ug/kg 700

Dibenzofuran ND ug/kg 500a,a-Dimethylphenethylamine ND ug/kg 5000
H4xachloropropene ND ug/kg 5000

Nitrosodi-n-butylamine ND ug/kg 1000

2--Methylnaphthalene ND ug/kg 600

1,2,4,5-Tetrachlorobenzene ND ug/kg 2000

Pentachlorobenzene ND ug/kg 2000
a.Naphthylamine ND ug/kg 2000
b-Naphthylamine ND ug/kg 2000Phenacetin N)I ug/kg 1000
Dimethoate N) ug/kg 2000

4-Aminobiphenyl ND ug/kg 1000

Pntachloronitrobenzene N) ug/kg 1000

Icodrin N:) ug/kg 1000
p-Dimethylaminoazobenzene I) ug/kg 1000

Chlorobenzilate N:) ug/kg 20003-Methylcholanthrene N:) ug/kg 2000
Ethyl Methanesulfonate N:) ug/kg 1500

Acetophenone N) ug/kg 2000

Nitrosodipiperidine I) ug/kg 2000

7,12-Dimethylbenz(a)anthracene N) ug/kg 1000
n-Nitrosodimethylamine N) ug/kg 5000
2,4,6-Trichlorophenol N) ug/kg 500
p-Chloro-m-cresol N) ug/kg 500

* 2-Chlorophenol N.) ug/kg 600

10990105:35 Page 12 of 20



10,09/01 18:09 EDT Alpha Labs via VSI-FAX Page 19 of 21 52278 H

ALPHA Ab ALYTICAL LABORATORIES

QUALITY ASSC RANCE BATCH BLANK ANALYSIS

E Laboratory Job Number: L0109122
Continued

PARAMETER RISULT UNITS RDL REF METHOD DATE ID
PREP ANAL

S CBlank An! lyisI
VO'byGC/M4S 62*10lCys continued

2,4-Dichlorophenol NI ug/kg 1000
2,4-Dimethylphenol NI ug/kg 1000
2-Nitrophenol NI ug/kg 2000
4-Nitrophenol NI us/kg 1000
2,4-Dinitrophenol NI ug/kg 2000
4,6-Dinitro-o-cresol NI ug/kg 2000
Pentachlorophenol NI ug/kg 2000
Phenol NI ug/kg 100
2-Methylphenol NIu/k o3-Methylphenol/4-Methylpheno1 NI ug/kg 600
2,4,5-Trichlorophenol NI ug/kg 500
2,6-Dichforophenol Na ug/kg 1000

Eenzoic Acid N ug/kg 5000
Benzyl Alcohol NE ug/kg 1000
Carbazole NE ug/kg 500
Pyridine NT ug/kg 5000
-Picoline Nr ug/kg 2000

Pronamide NE ug/kg 2000
Methyl methanesulfonate NT ug/kg 2000

Surrogate Recovery
2-Fluorophenol 9C.0 E
Phenol-dE 9E.0 V
NiLrobenzene-dS 93.0 u
-Flucrobiphenyl N9.0 u

246Tribromophenol 93.0
4 -Terphenyl-d1,4 9C .0

Arclor 1221 NE ug/kg 250.
Arclor 1232 NE ug/kg 250.
Aroclor 1242/1016 NE ug/kg 250.
Anclor 1248 NI: ug/kg 250.
Arclor 1254 NE ug/kg 250.

Methl 1260 NE ug/kg 250.

Surrogate Recovery

2,45,-Terahloo--xyonica. 96Deachlcrobiphenyl SS.O V
Blank Anlysis for sample(s) .

Mineral Spirits NE ug/kg 100
Gaoline NE ug/kg 100

10090105:35 Page 16 of 20



10/0901 18:09 EDT Alpha Labs via VSI-FAX Page 20 of 21 82278 BE

ALPHBA ANA LYTICAL LABORATORIES
QUALITY ASSU ZANCE BATCH BLANK ANALYSIS

Laboratory Job Number: L0109122
Continued

PAiAMETER RE 3ULT UNITS RDL REF METHOD DATE ID
PREP ANAL

Blan Ana lyei fWr lampl (a),1 rn01.HySrobnSantb GC S10 cn inu drw i(~e e~o rc 103 cs1:
Fuel Oil #2/Diesel NE mg/kg 100
Fuel Oil #4 NE mg/kg 100
Fuel Oil #6 NE mg/kg 100
Motor Oil NE mg/kg 100
Kerosene NE mg/kg 100
Transformer Oil NE mg/kg 100
Unknown Hydrocarbon NE mg/kg 100

p Surrogate Recovery

o-rerphenyl 10C. W

10090105:35 Page 19 of 20



RECEJYLL
ALPHA A RALYTICAL LABORATORIES

Eight Walkup Drive
Westborougk, Massachusetts 01581-1019

(508) 898-9220

OCT 1 8 2001

Haley & Aldricf, Inc.
MA:M-MA-086 NH:200395-BC CT:PH-0574 ME:MA086 RI:65 NY:11148

CER'IFICATE OF ANALYSIS

Client: Haley & Aldrich, :'nc.

Address: 465 Medford Street , Suite 2200

Boston, MA 02129-1400

Attn: Mr. Steve Provencil

Project Number: 06558-608

Laboratory Job Number: L0109474

Invoice Number: 55559

Date Received: 11-OCT-01

Date Reported: 16-OCT-01

Delivery Method: Alpha

Site: MALDEN MGP

ALPHA SAMPLE NUMBER CL: ENT IDENTIFICATION SAMPLE LOCATION

L0109474-01 SEP1 COMP-1

I attest under the pains and penalties of perjury that, based upon my inquiry of those
individuals immediately respons..ble for obtaining the information, the material

contained in this report is, to the best of my knowledge and belief, accurate and

conplete. This certificate of nalysis is not complete unless this page accompanies

any and all pages of this report.

Authorized by:Scott McLean

Scott McLean - Laboratory Director
This document electronically signed
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ALPHA A ALYTICAL LABORATORIES
:ARRATIVE REPORT

Laboratory Job Number: L0109474

Alpha Report L0109474:

Sem'.-Volatile Organics

It should be noted that one or mnre laboratory control sample percent recoveries are

outside the in-house acceptance :riteria for the method. All associated samples were non-
detect for the affected conpound3, therefore no further action was taken.

It should be noted one or more oE the matrix spike percent recoveries are outside the

acceptance criteria required by :he method. The elevated recoveries have been attributed
to t:he non-homogenous nature of :he sample utilized.

Total Metals

It should be noted that the matrLx spike percent recovery for the analysis of Barium
associated with Alpha Sample(s) 0109474-01 is outside the in-house acceptance criteria
for the method. A post analyticaL spike was performed with an acceptable recovery of 84%.

It should be noted that the matrLx spike percent recovery for the analysis of Lead
associated with Alpha Sample(s) 0109474-01 is invalid because the sample concentration is
greater than four times the spik amount added.

1 10160"03:00
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ALPHA M ALYTICAL LABORATORIES
CERTIFICATE OF ANALYSIS

MA:M-MA-086 NH:2003!5-B/C CT:PH-0574 ME:MA086 RI:65

Laboratory Sample Number: L01094''4-01
SED COllP-1

Sample Matrix: SOIL

Date Collected: 10-OCT-2001 13:30
Date Received : 11-OCT-2001
Date Reported : 16-OCT-2001

Condition of Sample: Satisf.ictory Field Prep:

Number & Type of Containers: 3-GLass,1-Vial

R ESULT UNITS RDL REF METHOD DATE
PREP ANAL

Solids, Total

pH

Flash Point

Cyanide, Reactive

Sul :ide, Reactive

Total Metals

Arsenic, Total
Barium, Total
Cadmium, Total
Chromium, Total
Lead, Total
Mercury, Total
Selenium, Total
Silver, Total

Volatile Organics 8260
Methylene chloride
1,1-Dichloroethane
Chloroform
Carbon tetrachloride
1,2-Dichloropropane
Dibromochloromethane
1,1,2-Trichloroethane
Tetrachloroethene
Chlorobenzene
Trichlorofluoromethane
1,2-Dichloroethane
1,1,1-Trichloroethane

8 3.

8.2

>150

C .72

]1.
2 6.
ID
28.
: 80
ID
in)
ID

via High 5035
IrD
ID
lID

ID
ID
ID

:AD

0.10

SU

deg F

mg/kg

mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

70

0.22

0.45

0.45
0.45
0.45
0.45
2.2
0.23
0.90
0.45

30 2540G

1 9045C

1 l100

1 7.3

1 7.3

1 3051

6010B

6010B

6010D

6010B

601oB

7470A

6010B

6010B

1012

1012

1012

1012

1012

1012

1012

1012

14: 15

14 :15

14 :15

14: 15

14 : 15

11:15

14: 15

14 :15

1 8260B

1013 13:15 NL

1011 23:46 JG

1012 11:30 NL

1015 14:45 JG

1015 14:45 JG

1016 09:40 MG

1016 09:40 MG

1016 09:40 W.

1016 09:40 MC

1016 09:40 MG

1012 14:32 DM

1016 09:40 MG
1016 09:40 MG

1012 19:44 PT

33000
4900
4900
3300
11000
3300
4900
3300
3300
16000
3300
3300

Comments: Complete list of Refe:ences and Glossary of Terms found in Addendum I

10162103:00 Page 3 of 19
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ALPHA A IALYTICAL LABORATORIES
CERT[FICATE OF ANALYSIS

Laboratory Sample Number: L01094 74-01
SED C04P-1

PARAMETER RISULT UNITS RDL REP METHOD DATE ID
PREP ANAL

Volatile Organics 8260 via High 5035. continued*. 2 82601. 1012 19:44 ET

Broinodichloromethane ISD ug/kg 3300
trans-1,3-Dichloropropene I;D ug/kg 3300
cis-1,3-Dichloropropene I'D ug/kg 3300
1,1-Dichioropropene 1,D ug/kg 16000
Broinoform bD ug/kg 3300
1,1,2,2-Tetrachloroethane tD ug/kg 3300
Benzene DD ug/kg 3300
Toluene DD ug/kg 4900
Ethylbenzene I'D ug/kg 3300
Chloromethane ID ug/kg 16000
Broinomethane DD ug/kg 6600
Vinyl chloride DD ug/kg 6600
Chloroethane ID ug/kg 6600
1,1-Dichloroethene ID ug/kg 3300
trans-1,2-Dichloroethene ID ug/kg 4900
Trichloroethene ID ug/kg 3300
1,2-Dichlorobenzene ID ug/kg 16000
1,3-Dichlorobenzene ID ug/kg 16000
1,4-Dichlorobenzene ID ug/kg 16000
Methyl tert butyl ether ID ug/kg 6600
p/m-Xylene '000 ug/kg 3300
o-Xylene ID ug/kg 3300
cis-1,2-Dichloroethene ID ug/kg 3300
Dibromomethane I'D ug/kg 33000
1,4-Dichlorobutane lTD ug/kg 33000
lodomethane lID ug/kg 33000
1,2,3-Trichloropropane 11) ug/kg 33000
Styrene 1D ug/kg 3300
Dichlorodifluoromethane IrD ug/kg 33000
Acetone IrD ug/kg 33000
Carbon disulfide IrD ug/kg 33000
2-Butanone IrD ug/kg 33000
Vinyl acetate irD ug/kg 33000
4-Nethyl-2-pentanone ID ug/kg 33000
2-Eexanone lID ug/kg 33000
Ethyl methacrylate lID ug/kg 33000
Acrolein InD ug/kg 82000
Acrylonitrile JD ug/kg 33000
Brcmochloromethane )TD ug/kg 16000
Tetrahydrofuran 1n ug/kg 66000
2,2-Dichloropropane ID ug/kg 16000
1,2-Dibromoethane :ID ug/kg 16000
1,3-Dichloropropane :iD ug/kg 16000
1,3,1,2-Tetrachloroethane iD ug/kg 3300
Brcomobenzene iD ug/kg 16000
n-Butylbenzene MD ug/kg 3300
sec-Butylbenzene -D ug/kg 3300
tert-Butylbenzene :TD ug/kg 16000
o-Chlorotoluene ID ug/kg 16000

Comments: Complete list of Refe:ences and Glossary of Terms found in Addendum I
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ALPHA AN LYTICAL LABORATORIES
CERTIl ICATE OF ANALYSIS

Laboratory Sample Number: L010947' -01
SED COM'-1

PARAMEETER RE! 1ULT UNITS RDL REF METHOD DATE
PREP ANAL

Viat.0ie Organics 8260 via High 5 )35 continued
p-Chl.orotoluene ND ug/kg
1,2-Dibromo-3-chloropropane ND ug/kg
Hexachlorobutadiene ND ug/kg
Isopropylbenzene ND ug/kg
p-Isopropyltoluene ND ug/kg
Naphthalene 200000 ug/kg
n-Propylbenzene NE ug/kg
1,2,3-Trichlorobenzene NE ug/kg
1,2,I-Trichlorobenzene NE ug/kg
1,3,5-Trimethylbenzene NE ug/kg
1,2,4-Trimethylbenzene NE ug/kg
tran;s-1, 4-Dichloro-2-butene NE ug/kg
Ethyl ether NI ug/kg

Surrogate Recovery

1,2- Dichloroethane-d4
Toluene-de
4-Bromofluorobenzene
Dibromofluoromethane

SVOC's by GC/MS 8270
Aceraphthene
Benzidine
1,2,4-Trichlorobenzene
Hexachlorobenzene
Bisl2-chloroethyl)ether
1-Chloronaphthalene
2-Chloronaphthalene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4--Dichlorobenzene
3,3'-Dichlorobenzidine
2,4 -Dinitrotoluene
2,6-Dinitrotoluene
Azobenzene
Fluoranthene
4-Chlorophenyl phenyl ether
4-B:romophenyl phenyl ether
Bis(2-chloroisopropyl)ether
Bis(2-chloroethoxy)methane
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Isophorone
Naphthalene
Nitrobenzene
NDPA/DPA
n-Nitrosodi-n-propylamine

8! .0
91.0
1115.

8b.0

6:!00
N)
N)
N)
N)
N)
N)
N3)
ND

ED
ED
ED
22000
1 D
1,D
ID
I D
I D
I in

10
llD
0000

llD
lID
llD

0101219:44 7

16000
16000
16000
3300
3300
16000
3300
16000
16000
16000
16000
16000
16000

%

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

2800
28000
2800
2800
2800
2800
3400
2800
2800
2800
28000
3400
2800
2800
2800
2800
2800
2800
2800
5700
5700
2800
2800
2800
2800
8500
2800

I 8270C - 1012 12:30 1016 12:01 PE

Comments: Complete list of Refet-ences and Glossary of Terms found in Addendum I

10160103:00 Page 5 of 19
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ALPHA AN LYTICAL LABORATORIES
CERTII'ICATE OF ANALYSIS

Laboratory Sample Number: L010947-01
SED COMP-1

PARAMETER RE ULT UNITS RDL REF METHOD DATE
PREP ANAL

SVOC' s by GC/MS 8270 continued.
Bis(Z2-ethylhexyl)phthalate ND
Buty. benzyl phthalate NE
Di-n- butylphthalate NE
Di-n-octylphthalate NE
Diethyl phthalate NE
Dimethyl phthalate NE
Benzo,(a)anthracene 4400
Benzo(a)pyrene 3500
Benzo(b)fluoranthene 3300
Benzo(k)fluoranthene 4(00
Chrysene 4500
Acenaphthylene NI
Anthracene 5(00
Benz:)(ghi)perylene NI 1
Fluorene 7! 00
Phenanthrene 2:000

Dibenzo(a,h)anthracene NI
Indeno(1,2,3-cd)pyrene ND
Pyrene 1:.000
Benzo(e)pyrene N)
Biphenyl I)
Perylene N)
Aniline N)
4-C-loroaniline N)
1-Methylnaphthalene 13000
2-Nitroaniline N)
3-Nitroaniline N)
4-Nitroaniline N)
Dibenzofuran 4200
a,a-Dimethylphenethylamine ND
Hexachloropropene ND
Nitrosodi-n-butylamine ND
2-Methylnaphthalene 18000
1,2,4,5-Tetrachlorobenzene FD
Pen:achlorobenzene FD
a-Naphthylamine kD
b-Naphthylamine ID
Phenacetin ID
Dimethoate ID
4-Aminobiphenyl ID
Pentachloronitrobenzene ID
Isodrin 10)
p-Dimethylaminoazobenzene iVD
Chlorobenzilate 1D
3-Nethylcholanthrene IrD
Ethyl Methanesulfonate }rD
Acetophenone irD
Nitrosodipiperidine :iD
7,12-Dimethylbenz(alanthracene :1D

u 8270C 1012 12:30 1016 1201PB
ug/kg 5700
ug/kg 2800
ug/kg 2800
ug/kg 2800
ug/kg 2800
ug/kg 2800
ug/kg 2800
ug/kg 2800
ug/kg 2800
ug/kg 2800
ug/kg 2800
ug/kg 2800
ug/kg 2800
ug/kg 2800
ug/kg 2800
ug/kg 2800
ug/kg 2800
ug/kg 4000
ug/kg 2800
ug/kg 2800
ug/kg 2800
ug/kg 2800
ug/kg 5700
ug/kg 2800
ug/kg 2800
ug/kg 2800
ug/kg 2800
ug/kg 4000
ug/kg 2800
ug/kg 28000
ug/kg 28000
ug/kg 5700
ug/kg 4500
ug/kg 11000
ug/kg 11000
ug/kg 11000
ug/kg 11000
ug/kg 5700
ug/kg 11000
ug/kg 5700
ug/kg 5700
ug/kg 5700
ug/kg 5700
ug/kg 11000
ug/kg 11000
ug/kg 8500
ug/kg 11000
ug/kg 11000

ug/kg 5700

Corments: Complete list of References and Glossary of Terms found in Addendum I
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ALPHA Al ALYTICAL LABORATORIES
CERT::FICATE OF ANALYSIS

Laboratory Sample Number: L01094'4-01
SED COllP-1

PARAMETER R!:SULT UNITS RDL REF METHOD DATE
PREP ANAL

SVOC" s by GC/MS 8270 continued
n-Nitrosodimethylamine N)
2,4,6-Trichlorophenol N)
p-Chloro-m-cresol N)
2-Chlorophenol N)
2,4-Dichlorophenol N)
2,4-Dimethylphenol N)
2-Nitrophenol N)
4-Nitrophenol N.)
2,4-Dinitrophenol N)
4,6-Dinitro-o-cresol N)
Pentachlorophenol N)
Pherol N)
2-Methylphenol N.)
3-Methylphenol/4-Methylphenol N.)
2,4,5-Trichlorophenol N)
2,6-Dichlorophenol N)
Ben2oic Acid N)
Ben2yl Alcohol N)
Carbazole N)
Pyridine N)
2-Picoline N)
Proriamide N)
Methyl methanesulfonate N)

Surrogate Recovery

2-Fluorophenol
Phenol-d6
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
4-TErphenyl-d14

Polychlorinated Biphenyls
Aroclor 1221
Aroclor 1232
Aroclor 1242/1016
Aroclor 1248
Aroclor 1254
Aroclor 1260

1 8270C 1012 12:30 1016.12:01 PB

ug/kg 28000
ug/kg 2800
ug/kg 2800
ug/kg 3400
ug/kg 5700
ug/kg 5700
ug/kg 11000
ug/kg 5700
ug/kg 11000
ug/kg 11000
ug/kg 11000
ug/kg 4000
ug/kg 3400
ug/kg 3400
ug/kg 2800
ug/kg 5700
ug/kg 28000
ug/kg 5700
ug/kg 2800
ug/kg 28000
ug/kg 11000
ug/kg 11000
ug/kg 11000

8).0
6D.0
8 .0
7?.0
82.0
72.0

1 .8092

N)
N)
N)
N)
ND
N)

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

1016 05:32 AK

284.
284.
284.
284.
284.
284.

Surrogate Recovery

2,4,5,6-Tetrachloro-m-xylene
Decachlorobiphenyl

Hydrocarbon Scan by GC 8100M
Mineral Spirits
Gasoline

1 02.
81.0

ND
ND

mg/kg
mg/kg

230
230

I 8100M 1016 01-:15 PD

Comments: Complete list of Referances and Glossary of Terms found in Addendum I
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ALPHA AN LLYTICAL LABORATORIES
CERT3FICATE OF ANALYSIS

Laboratory Sample Number: L0109414-01
SED COb P-1

RI SULT UNITS RDL REF METHOD DATE
PREP ANAL

Hydrocarbon Scan by GC Sl000N coni inued -
Fuel Oil #2/Diesel NI' mg/kg
Fuel Oil #4 NI, mg/kg
Fuel Oil #6 NI1 mg/kg
Motor Oil NI mg/kg
Kerosene NI mg/kg
Transformer Oil NI mg/kg
Unknown Hydrocarbon 31 00 mg/kg

: 1..100M 116 01:15 PD
230
230
230
230
230
230
230

Surrogate Recovery

o-Terphenyl 1116.

Comments: Complete list of Refer ances and Glossary of Terms found in Addendum I

10160:03:00 Page 8 of 19
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ALPHA A]lALYTICAL LABORATORIES
QUALITY ASSUPJNCE BATCH DUPLICATE ANALYSIS

Laboratory Job Number: L0109474

Parameter Vklue 1 Value 2 RPD Units

Solid Totl kfor sapmle(s) 01 (L0109462-01, WG95003)
Solids, Total 8 F. 84. 4

* pH fo- sample(s) 01 (L0109519-02, WG94856)
7 .2 7.2 0 SUpH

Cyanide,.Reac ive for.sample(s) 01 (L0109474-01, WG95115)
Cyaride, Reactive N) ND NC mg/kg

Sulfide, Reactive for sample(s) 01 (L0109474-01, WG95114)
Sulfide, Reactive 0.72 0.91 23 mg/kg

Total MetaLs for sample(s) 01 (L0109478-02, WG95021)
Arsenic, Total 1. 14. 0 mg/kg
Barium, Total 2)0 170 16 mg/kg
Cadmium, Total N) ND NC mg/kg
Chromium, Total 1L. 10. 10 mg/kg
LeadL, Total 1100 1500 7 mg/kg
Selenium, Total N) ND NC mg/kg
Silver, Total N) ND NC mg/kg

Polychlorinated
Aroclor 1221
Aroclor 1232
Aroclor 1242/1016
Aroclor 1248
Aroclor 1254
Aroclor 1260

Surrogate Recovery
2,4,5,6-Tetrachloro-m-xylene
Decachlorobiphenyl

Hydrocarbon Scan
Mineral Spirits
Gasoline
Fuel. Oil #2/Diesel
Fuel Oil #4
Fuel Oil #6
Motor Oil
Kerosene
Transformer Oil
Unknown Hydrocarbon

BLphenyls
N)
N)
N)
N)
N)
N)

91.0
9).0

b( GC
N)
N)
N:)
N3
N:)
N:)
ND
ND
370

for sample(s) 01
ND NC
ND NC
ND NC
ND NC
ND NC
ND NC

95.0
86.0

BlooM for
ND
ND
ND
ND
ND
ND
ND
ND
330

(L0109437-04, WG94958)
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

1
5

sample (s)
NC
NC
NC
NC
NC
NC
NC
NC
11

01 (L0109519-02, WG94955)
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

E Surrogate Recovery
O-Terphenyl

10160103:00 Page 9 of 19
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ALPHA Al ALYTICAL LABORATORIES
QUALITY ASSI RANCE BATCH SPIKE ANALYSES

Laboratory Job Number: L0109474

Parameter % Recovery

pH LCS fo sample(s) 01 (WG94856)

pH 100

Sulfide, Reactiv1 LCS for sample(s) 01 (WG95114)
Sulfide, Reactive 102

Total Metals L :S fo sample(s) 01 (WG95021)
104
98
105
103
110
108
102

Total Metals LOS for sample(s). 01 (WG94942)
87

SVOC's by GC/MS 8270 LCS for

Aceraphthene
1,2,4-Trichlorobenzene
2-Chloronaphthalene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Flucranthene
4-Chllorophenyl phenyl ether
n-Nitrosodi-n-propylamine
Butyl benzyl phthalate
Anthracene
Pyrene
Hexz.chloropropene
P-Chloro-M-Cresol
2-Chilorophenol
2-Nitrophenol
4-Nitrophenol
2,4-Dinitrophenol
Pentachlorophenol
Phenol

Surrogate Recovery
2-Fl.uorophenol
Phenol-d6
Nitrobenzene-ds
2-Fl.uorobiphenyl
2,4,6-Tribromophenol
4-Terphenyl-d14

sample(s) 01 (WG94961)
90
74
81
72
74
100
85
96
93
94
120
83
97
84
87
77
82
89
52
91
84

84
83
98
85
98
98

10160103:00 Page 10 of 19

Arsenic, Total
Barium, Total
Cadnium, Total
Chrcmium, Total
Lead, Total
Selenium, Total
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ALPHA ALALYTICAL LABORATORIES
QUALITY ASSIFRANCE BATCH SPIKE ANALYSES

Laboratory Job Number: L0109474
Continued

% Recovery

Polychlorinated Biph nyls LCS. for sample(s) 01. (WG94958)
Aroc lor 1242/1016 98
Aroclor 1260 107

Surrogate Recovery
2,4,5, 6-Tetrachloro-m-xylene 115
Decichlorobiphenyl 99

Hydrocarbon Scan by GC 8100M LCS for sample (s} 01 (WG94955)
Petroleum Spike 82

Surrogate Recovery
o-Terphenyl 134

Total Metals SPIKE for sample(s) 01 (L0109478-03, WG95021)
Arsenic, Total 113
Bar:.um, Total
Cadmium, Total
Chromium, Total
Lead, Total
Selenium, Total
Silver, Total

147
133
124

0
98
113

Total Metals SPIKE fcr sample(s) .01 (L0109474-01, WG94942)
Mercury, Total 84
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ALPHA A1IALYTICAL LABORATORIES
QUALITY ASSU.LANCE BATCH MS/MSD ANALYSIS

Labcratory Job Number: L0109474

Paremmeter MS % MSD % RPD

<Volatile Organics 8260:via Hig 15035 for sampl(s) 01 *Lo09359-05., WG94659)

Chlcrobenzene 99 95 4

Ben:ene 100 98 2

Toluene 99 96 3

1,1-Dichloroethene 94 91 3

Tric:hloroethene 93 90 3

SVOC's by GC/MS 8270 f>rsample(s) 01 (L0109474-01, WG94961)

Aceraphthene 100 77 26

1,2,4-Trichlorobenzene 82 63 26

2-Cloronaphthalene 75 62 19

1,2-Dichlorobenzene 75 59 24

1,4-Dichlorobenzene 70 56 22

2,4-Dinitrotoluene 110 81 30

2,6-Dinitrotoluene 78 62 23

Fluoranthene 160 97 49

4-Cilorophenyl phenyl ether 88 . 66 29

n-Nitrosodi-n-propylamine 97 76 24

Butyl benzyl phthalate 120 97 21

Anthracene 100 74 30

Pyrene 140 88 46

Hexachloropropene 74 55 29

P-Cliloro-M-Cresol 84 66 24

2-Chlorophenol 79 57 32

2-Ni.trophenol 79 57 32

4-Nitrophenol 100 75 29

2,4-Dinitrophenol 62 48 25

Pent:achlorophenol 33 26 24

Phenol 79 57 32
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ALPHA Al IALYTICAL LABORATORIES
QUALITY ASSilRANCE BATCH BLANK ANALYSIS

Laboratory Job Number: L0109474

PAAMETER RESULT UNITS RDL REF METHOD DATE
PREP ANAL

Cyaride, Reactive

Sulfide, Reactive

Tota.1 Metals

Arsenic, Total
Barium, Total
Cadmium, Total
Chromium, Total
Lead, Total
Selenium, Total
Silver, Total

Total Metals

Mercury, Total

Blank An ilysis for sample (s) 01
N) mg/kg 1.1

Blank Analysis for sample(s) 01
N) mg/kg 2.2

Blank Analysis for sample(s) 01

N )
N D
ED
ND
ED
1D
ED

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.40
0.40
0.40
0.40
2.0
0.80
0.40

1 7.3 1015 14:45 JG

1015 14:45 JG1 7.3

1 3051

6010B

6010B

6010B

6010B

6010B

6010B

1012

1012

1012

1012

1012

1012

1012

14 :15

14 :15

14:15

14 :15

14 :15

14 :15

14:15

1016

1016

1016

1016

1016

1016

1016

08 :58

08:58

08:58

08 :58

08:598

08 :58

08 :58

MG

MG

MG

MG

MG

MG

MG

Blank Aralysis for sample(s) 01

mg/kg

Blank Aralysis
Volatile Organics 8260 via High 5035
Methylene chloride ID
1,1--Dichloroethane IFD
Chloroform FD
Carbon tetrachloride DD
1,2--Dichloropropane DD
Dibromochloromethane ID
1,1,2-Trichloroethane ID
Tet:rachloroethene ID
Chlorobenzene ID
Trichlorofluoromethane ID
1,2-Dichloroethane ID
1,1,1-Trichloroethane ID
Broinodichloromethane ID
trais-1,3-Dichloropropene ID
cis-1,3-Dichloropropene 10
1,1-Dichloropropene I V
Broinoform ID
1,1,2,2-Tetrachloroethane I1D
Benzene I ID
Toliene lI D
Ethylbenzene liD
Chloromethane I D
Broinomethane I D

0.25

for sample(s) 01

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

1 7470A

1 8260B

1012 11:15 1012 14:32 DM

1012 14:48 BT

500
75.
75.
50.
180
50.
75.
50.
50.
250
50.
50.
50.
so.
50.
250
50.
50.
50.
75.
50.
250
100
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ALPHA Al ALYTICAL LABORATORIES
QUALITY ASSI'RANCE BATCH BLANK ANALYSIS

Laboratory Job Number: L0109474
Continued

PARAMETER R):SULT UNITS RDL REF METHOD DATE ID
PREP ANAL

Blank Anlysis for sample(s) 01
Volatile Organics. 8260 via High h035 continued I B260B 012 24:48 B?
Vinyl chloride M) ug/kg 100
Chlcroethane N11 ug/kg 100
1,1-Dichloroethene N) ug/kg 50.
trans-1,2-Dichloroethene N) ug/kg 75.
Trichloroethene N) ug/kg 50.
1,2-Dichlorobenzene NIP ug/kg 250
1,3-Dichlorobenzene N]) ug/kg 250
1,4-Dichlorobenzene ND ug/kg 250

IMethyl tert butyl ether NIP ug/kg 100
p/m-Xylene N1l ug/kg 50.
o-Xylene NIP ug/kg 50.
cis-1,2-Dichloroethene NIP ug/kg 50.
Dibromomethane NIP .ug/kg 500
1,4-Dichlorobutane N31 ug/kg 500
lodcmethane NIP ug/kg 500I 1,2,3-Trichloropropane NIP ug/kg 500
Styrene NI' ug/kg 50.
Dichlorodifluoromethane NIP ug/kg 500
Acetone NI' ug/kg 500
Carbon disulfide NIP ug/kg 500
2-Butanone ND ug/kg . 500
Vinyl acetate NI' ug/kg 500
4-Methyl-2-pentanone NIP ug/kg 500
2-Hexanone NIP ug/kg 500
Ethyl methacrylate NI1 ug/kg 500
Acrolein NI1 ug/kg 1200
Acrylonitrile NI1 ug/kg 500
Bromochloromethane NII ug/kg 250
Tetrahydrofuran NII ug/kg 1000
2,2-Dichloropropane NII ug/kg 250

* 1,2-Dibromoethane NI . ug/kg 250
1,3-Dichloropropane NI' ug/kg 250
1,1,1,2-Tetrachloroethane NJI ug/kg 50.
Bromobenzene NII ug/kg 250
n-Butylbenzene NII ug/kg 50.
sec-Butylbenzene NII ug/kg 50.
tert-Butylbenzene NI1 ug/kg 250
o-Chlorotoluene NI' ug/kg 250
p-Chlorotoluene NII ug/kg 250
1,2-Dibromo-3-chloropropane NII ug/kg 250
Hexachlorobutadiene NI' ug/kg 250
Isopropylbenzene NI' ug/kg 50.
p-Isopropyltoluene NI' ug/kg 50.
Naphthalene NII ug/kg 250
n-Propylbenzene NI' ug/kg 50.
1,2,3-Trichlorobenzene NII ug/kg 250
1,2,4-Trichlorobenzene NI' ug/kg 250
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ALPHA A 1ALYTICAL LABORATORIES
QUALITY ASS RANCE BATCH BLANK ANALYSIS

Labcratory Job Number: L0109474
Continued

R ESULT UNITS RDL REF METHOD DATE ID
PREP ANAL

Blank kr alysisfor sample (s), 01
Volatile Organics 8260 via High 5035 continued
1,3,5-Trimethylbenzene DD ug/kg 250
1,2,4-Trimethylbenzene I'D ug/kg 250
trais-1,4-Dichloro-2-butene DD ug/kg 250
Ethyl ether DD ug/kg 250

Surrogate Recovery

1,2--Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene
Dib::omofluoromethane

56.0
J 01.
J05.
52.0

I 8260B - 7 1012 14:48 BT

%

Blank Aialysis for sample(s) 01
SVOI's by GC/MS 6270
Acenaphthene
Benzidine
1,2,4-Trichlorobenzene
Hexachlorobenzene
Bis(2-chloroethyl)ether
1-Chiloronaphthalene
2-Chloronaphthalene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Azobenzene
Fluoranthene
4-Chlorophenyl phenyl ether
4-Bromophenyl phenyl ether
Bis(2-chloroisopropyl)ether
Bis(2-chloroethoxy)methane
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Iscphorone
Naphthalene
Nitrobenzene
NDFA/DPA
n-Kitrosodi-n-propylamine
Bis (2-ethylhexyl)phthalate
Butyl benzyl phthalate
Di-n-butylphthalate
Di-n-octylphthalate
DiEthyl phthalate
Din.ethyl phthalate

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

i 8270C

500
5000
500
500
500
500
600
500

. 500
- 500

5000
600
500
500
500
500
500
500
500
1000
1000
500
500
500
500
1500
500
1000
500
500
500
500
500

1012 12:30 I015 19:47 PS

10160103:00 Page 15 of 19

PARIMETER



ALPHA A qALYTICAL LABORATORIES
QUALITY ASS2RANCE BATCH BLANK ANALYSIS

Laboratory Job Number: L0109474
Continued

PARIMETER F ESULT UNITS RDL REF METHOD DATE ID
PREP ANAL

Blank, Ar aysis for sample (s) 01.,:,
SVOC's by GC/MS 8270 continued a Bnoc 1012 1230 mIS 19;47 PB

Benzo(a)anthracene D ug/kg S00
Benzo(a)pyrene ID ug/kg 500
Benzo(b)fluoranthene FD ug/kg S00
Benzo(k)fluoranthene ID ug/kg 500
Chrysene kD ug/kg 500
Acenaphthylene ID ug/kg S00
Anthracene ID ug/kg S00
Benzo(ghi)perylene kD ug/kg 500
Fluorene kD ug/kg 500
Phenanthrene ID ug/kg 500
Dib~o(ah)antracene ID ug/kg 500
Ind~no(1,2,3-cd)pyrene I'D uglkg 700
Pyrane I'D ug/kg 500
Benzo(e)pyrene ID ug/kg 500
Biphenyl In ug/kg 500
Perylene In ug/kg 500
Aniline I'D ug/kg 1000
4-Chloroaniline ID ug/kg 500
1-methylnapbthalene ID ug/kg 500
2-Nitroaniline 1a) ug/kg 500,
3-Nitroaniline ian ug/kg 500
4-Nitroaniline 11D ug/kg 700
Dibenzofuran ito ug/kg 500
a,a-Dimethylphenetbylamine 11) ug/kg 5000
Hexachioropropene 11) ug/kg 5000
Nitrosodi-n-butylanine in) ug/kg 1000
2-Nethylnapbthalene inD ug/kg 800
1,2,4,5-Tetrachlorcbenzene HOD ug/kg 2000
Pentachlorcbenzene IrD ug/kg 2000
a-Napbthylamine ErD ug/kg 2000
b-Naphtbylaine inD ug/kg 2000
Phenacetin eD ug/kg 1000
Dibethoate hID ugkg 2000
4-mincbiphenyl HD ug/kg 1000
Pertachlornitrobenzene neF ug/kg 1000
Iscdrin )lID ug/kg 1000
p-Eilnetbylainoazobenzene I D ug/kg 1000
Chlorobenzilate 1D ug/kg 2000
3-Mlethylchoanthrene ID ug/kg 2000
Etyl Netbanesulfonate ID ug/kg 1500
Acetophenone I) ug/kg 2000
Nitrosodipiperidine 7D ugfkg 2000
7,n2-Dimetylbenz(a)antracene z a ug/k 1000
n-Nitrosodimetbylamine :D ug/kg 5000
2,4,6-Trichlorophenol AD ug/kg 500
p-Chloro-m-cresol -D ug/k 500
2-Chirophenol 4D ug/kg 600
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ALPHA A IALYTICAL LABORATORIES
QUALITY ASS IRANCE BATCH BLANK ANALYSIS

Laboratory Job Number: L0109474
Continued

PARIETER R ESULT UNITS RDL REF NETHOD DATE ID
PREP ANAL

Blarnk.Aralysis for sample(s): 01

SVOc's by. C/MS 8270 continued ai8270c 012 12:30 101519:47 PB

2,4--Dichlorophenol E D ug/kg 1000

2,4-Dimethylphenol ED ug/kg -1000

2-Ni.trophenol ED ug/kg 2000

4-N;itrophenol ED - ug/kg. 1000

2,4-Dinitrophenol ED ug/kg 2000

4,6-Dinitro-o-cresol ED ug/kg 2000

Pentachlorophenol ED ug/kg 2000

Phenol ED ug/kg 700

2-Methylphenol ED ug/kg 600
3-Methylphenol/4-Methylphenol ED ug/kg 600

2,4,5-Trichlorophenol ED ug/kg 500

2,6-Dichlorophenol ED ug/kg 1000

Bennoic Acid ED ug/kg 5000

Benzyl Alcohol ED ug/kg 1000

Carbazole ED ug/kg 500

Pyridine ED ug/kg 5000

2-P:Lcoline ED ug/kg 2000

Pronamide DD ug/kg 2000

Methyl methanesulfonate ED ug/kg 2000

Sur:ogate Recovery

2-Fluorophenol E3.0

Phenol-d6 E3.0

Nit:robenzene-d5 11.0

2-FLuorobiphenyl (5.0

2,4,6-Tribromophenol (1.0 t

4-Terphenyl-d14 ,3.0 %

Blank Aralysis for sample(s) 01

Polychlorinated Biphenyls 1 :8082 - 1016 02:56 AK

Aroclor 1221 ID ug/kg 250.

Aroclor 1232 ID ug/kg 250.

Aroclor 1242/1016 ID ug/kg 250.

Aroclor 1248 ID ug/kg 250.

Aroclor 1254 ID ug/kg 250.

Aroclor 1260 ID ug/kg 250.

Surrogate Recovery

2,4,5,6-Tetrachloro-m-xylene :05.
Decachlorobiphenyl 17.0 %

Blank Aialysis for sample(s) 01

Hydrocarbon Scan by GC 8100M 1 BlooM 1015 20:02 PD

Mineral Spirits IrD mg/kg 100

Gasoline ID mg/kg 100
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ALPHA 1 RALYTICAL LABORATORIES
ADDENDUM I

REFERENCES

1. Test Methods for Evaluting Solid Waste: Physical/Chemical Methods. EPA SW-
846. Update III, 1997.

30. Standard Methods for tle Examination of Water and Wastewater. APHA-AWWA-WPCF.
18th Edition. 1992.

GLOSSA LY OF TERMS AND SYMBOLS

REF Reference number in which test method may be found.

METHOD Method number by which analysis was performed.

ID Initials of the analyst.

LIMI'ATION OF LIABILITIES

Alpha Analytical, Inc. performs services with reasonable care and diligence
normal to the analytical testing laboratory industry. In the event of an error, the
sole and exclusive responsibili:y of Alpha Analytical, Inc., shall be to re-perform
the work at it's own expense. [n no event shall Alpha Analytical, Inc. be held
liible for any incidental conseluential or special damages, including but not
limited to, damages in any way :onnected with the use of, interpretation of,
information or analysis provide i by Alpha Analytical, Inc.

We strongly urge our clients to comply with EPA protocol regarding sample
volume, preservation, cooling, :ontainers, sampling procedures, holding times
and splitting of samples in the field.
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attachment 1 Qualitr Control Acceptance Criteria

Volatile Organics by Method 826C B
surrogate spike % recovery

1,2-Dichloroethane-d4

z-Bromofluorobenzene
Toluene-da
Dibromofluoromethane
matrix spike / matrix spike duplicate
{MS/MSD) & lab control sample (LCl

,1-Dichloroethene
-ichloroethene

Chlorobenzene
l3enzene
--oluene

Volatile Organics by Method 8021
surrogate spike % recovery

4'-Bromochlorobenzene
4-Bromofluorobenzene

AQ Limits Soil Limits
LCL UCL LCL UCL
75% 125% 75% 125%
75% 125% 75% 125%
75% 125% 75% 125%
75% 125% 75% 125%

)
percent

AQ Limits
recovery

Soil Limits
duplicate and/or MSD
AQ Limits Soil Limits

LCL UCL LCL UCL HED RPD
61% 145% 59% 172% all target compounds
71% 120% 62% 137% 20% 30%
75% 130% 60% 133%
76% 127% 66% 142%
76% 125% 59% 139%

B
AQ Limits Soil Limits

LCL UCL LCL UCL
70% 110% 70% 120%
70% 110% 70% 120%

natrix spike / matrix spike duplicate
iMS/MSD) & lab control sample (LC!1)

percent
AQ Limits

LCL UCL

recovery
Soil Limits

LCL UCL

duplicate and/or MIVSD
AQ Limits Soil Limits

RPD RPD
I,1-Dichioroethene
rrichloroethene
Chlorobenzene
Senzene
roluene
Ethylbenzene

70% 130% 70% 130% all target compounds
70% 130% 70% 130% 20% 30%
70% 130% 70% 130%
70% 130% 70% 130%
70% 130% 70% 130%
70% 130% 70% 130%

Semi-Volatile Organics by Methol 8270C (includes PAHs)
surrogate spike % recovery

\itrobenzene-d
Phenol-d5

2-Fluorophenol
2.Fluorobiphenyl
p-Terphenyl-d
2,4,6-Tribromophenol

AQ Limits Soil Limits
LCL UCL LCL UCL
23% 120% 23% 120%
10% 120% 10% 120%
21% 120% 25% 120%
43% 120% 30% 120%
33% 120% 18% 120%
10% 120% 19% 120%

matrix spike / matrix spike duplicatE
(MS/MSD) & lab control sample (LC!;)

1,2,4-Trichlorobenzene
Acenaphthene
2,4-Dinitrotoluene
Pyrene
N-Nitroso-di-n-propylamine
1,4-Dichlorobenzene
Pentachlorophenol
Phenol
2-Chlorophenol
4-Chloro-3-methylphenol
4-Nitrophenol

Alpha Analytical Labs

percent
AQ Limits

I UC n

recovery
Soil Limits
IL ULe

duplicate and/or MSD
AQ Limits Soil Limits

RID Don

39% 98% 38% 107% all target compounds
46% 118% 31% 137% 40% 50%
24% 96% 28% 89%
26% 127% 35% 142%
41% 116% 41% 126%
36% 97% 28% 104%
9% 103% 17% 109%
12% 110% 26% 90%
27% 123% 25% 102%
23% 97% 26% 103%
10% 80% 11% 114%
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attachment 1 Quality Control Acceptance Criteria

PB/Pesticides by Method 8082/8081
surrogate spike % recovery

2,4,5,6-Tetrachloro-m-xylene
Dacachlorobiphenyl
n-matrix spike / matrix spike duplicate
(MS/MSD) & lab control sample (LCS

Lindane
Heptachlor
Aldrin
Dieldrin
Endrin
4 4'-DDT
Aroclor 1242/1016
Aroclor 1260

Volatile Petroleum Hydrocarbons

Isurrogate spike % recovery

2,5-Dibromotoluene

laboratory control sample (LCS)

all compounds

Extractable Petroleum Hydrocarb
E urrogate spike % recovery

Chloro-octadecane
cirtho-Terphenyl
2-Fluorobiphenyl (fractionation)
2-Bromonaphthalene (fractionation)

laboratory control sample (LCS)

all compounds

TPH (GC-FID) by Method 8100M

I;urrogate spike % recovery

[rtho-Terphenyl

TPH by Method 418.1

natrix spike (MS)
& laboratory control sample (LCS)

AQ Limits Soil Limits
LCL UCL LCL UCL
40% 120% 40% 120%
40% 120% 40% 120%

percent recovery duplicate and/or MSD
AQ Limits Soil Limits AG Limits Soil Limits

LCL UCL LCL UCL RPD RPD
56% 123% 46% 127% all target compounds
40% 131% 35% 130% 30% 50%
40% 120% 34% 132%
52% 126% 31% 134%
56% 121% 42% 139%
38% 127% 23% 134%
40% 140% 40% 140%
40% 140% 40% 140%

:VPH) by MA DEP 98-1
AQ Limits Soil Limits

LCL UICL LCL UCL
70% 130% 70% 130%

percent recovery duplicate
AG Limits Soil Limits AG Limits Soil Limits

LCL UCL LCL UCL RPD RPD
70% 130% 70% 130% 50% 50%

ns (EPH) by MA DEP 98-1
AQ Limits Soil Limits

LCL UCL LCL UCL
40% 140% 40% 140%
40% 140% 40% 140%
40% 140% 40% 140%
40% 140% 40% 140%

percent recovery duplicate
AQ Limits Soil Limits AQ Limits Soil Limits

LCL UCL LCL UCL RPD RPD
40% 140% 40% 140% 50% 50%

ns( PH)rbyeA rEcoduplicate
AQ Limits Soil Limits AQ Limbs Soil Limits

LCL UCL LCL UCL RPD RPD
40% 140% 40% 140% 40% 40%

percent recovery duplicate
AQ Limits Soil Limits AQ Limits Soil Limits
LCL UCL LCL UCL RPD RPD

0% 140% 0% 140% 40% 40%

revised 0312312000
LTPH

Alpha Analytical Labs



Quail y Control Acceptance Criteria

Trace Metals by Method 6010B/i
matrix spike (MS)
& laboratory control sample.(LCS)

target analyte

000 series
percent recovery duplicate

AQ Limits Soil Limits AQ Limits Soil Limits
LCL UCL LCL UCL RPD RPD
75% 125%. 70% 140% 20% 35%

Mercury by Method 7470A/7471)
matrix spike (MS)
& laboratory control sample (LCS)

mercury _

AQ
LCL
70%

percent recovery
Limits Soil Limits

UCL LCL UCL
130% 60% 140%

duplicate
AQ Limits Soil Limits

RPD RPD
35% 45%

Total Cyanide by Method 9010B
matrix spike (MS)
& laboratory control sample (LCS)

cyanide

Total Phenol by Method 9065
matrix spike (MS)
& laboratory control sample (LCS)

phenol

percent recovery duplicate
AQ Limits Soil Limits AQ Limits Soil Limits

LCL UCL LCL UCL RPD RPD
80% 120% 65% 135% 30% 40%

percent recovery duplicate
AQ Limits Soil Limits AQ Limits Soil Limits

LCL UCL LCL UCL RPD RPD
70% 130% 65% 135% 20% 30%

Alpha Analytical Labs
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