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File No. 06558-t 28

Department of E wvironmental Protection
Metropolitan Bo: ton - Northeast Region
205A Lowell Str:et

Wilmington, Ma ;sachuseus 01887

Attention: Jennifer Wang

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

"West End Brook - Malden River Culverts

I falden, Massachusetts

Ladies and Gentl*men:

On behalf of Ma sachusets Electric Company (MEC), Haley & Aldrich, Inc. is providing the
following Immec iate Response Action (IRA) Status Report No. 13 for RTNs 3-0362 & 3-
13754 at the abo e 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 submirtted 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 ¢ Tier Classified site (Tier IB) in MCP Phase II with reclassification to Tier
IB (Permit No. 7378) 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
surnmarizes the : dditional IRA activities that are planned to occur during the next six months.

BACKGROUNIVRELEASE DESCRIPTION

On 14 May 199¢, the appearance of a sheen at portions of the West End Brook culvert (WEB)
and the Maiden lliver was reporied to DEP by MEC. This release was assigned release
tracking number (RTN) 3-13754. Verbal approval was obtained from DEP on 14 May 1996
lo assess the sou ce of the sheen including accessing the culvert to make observations and
performing samg ling. Absorbent booms were installed at the juncture of the WEB and the
Malden River Ci lvert (MRC).

The release is deicribed as an intermittent release of oil or hazardous material into a culverted
surface water boly (WEB and/or MRC) which periodically causes a recurring, discontinuous
sheen. Portions Jf the culverted surface water bodies run beneath or near properties which
were formerly oc cupied 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 the following: sediment sampling and analysis, monitoring of sheen activity.
drilling and samj ling of soils outside the culverts, removal of contaminated sediments and
debris, installatic n of absorbent and containment booms, repair of existing expansion joints,
grouting of weep holes, lining of catch basins and drain lines that discharge into the culverts
and installation ¢ f 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, a1d annual inspection of the culverts. These activities are described in IRA
Status Reports N>. 1 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 ind 22 November 2000 and are summarized below:

IRA Status Repoit No. 1 and Update Plan dated 11 September 1996 and second IRA Status
report dated 12 M arch 1997 described the activities undertaken since notification in May 1996
and described a | lan for eliminating the sheen. A brief summary of previous [RA assessment
findings is given below:

Haley & Aldrich observed tar seepage occurring at two expansion joint locations inside the
WEB. Tar was vbserved 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 water. Expansion joints are keyed but not structurally connected with steel
reinforcing, allorving the culvent 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. 1t appears that the coal tar had decomposed the filler
material thereby :reating an opening for contaminant seepage. According to the culvert
drawings and confirmed by our observations, expansion joints are located approximately 90
feet apart along 1 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 seejiage is occurring at the weep holes. Only moderate water seepage was
observed from wzep holes at STA 13 458 (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 sedinent and water were obtained inside the culvert and analyzed for polynuciear
aromatic hydroc: rbons (PAHs) and volatile organic compounds (VOCs). Elevated

concentrations ol PAHs and VOCs were detected in samples obtained from expansion joint
locations.

FIALEY &
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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 drilled adjacent to the culvert at expansion joint locations to assess the presence
of tar saturated 11aterial and the potential for tar seepage into the culvert and to collect
samples for grai 1 size analyses to assess the potential for grouting of the soil. Tar saturated
material was encountered in several borings, as described in the first status report,

IRA Status Repo 1 No. 2 dated 12 March 1997 included a description of the following IRA
activities:

| Assessir 2nt of potential structural impacts of the proposed work on the culver
structure as required by the MDC for the permit process. A permit dated 25
Februar - 1997 was issued by the MDC for the work.

[ ] Develop nent of remedial alternatives for preventing coal tar seepage from entering
the cuivert.
[ | Preparat on of contract documents, including drawings and technical specifications for

conduct >f the proposed remedial work.

[ ] Completion and issuance of Contract Documents to five qualified Contractors for
bidding jurposes. A pre-bid meeting and site visit was held on 26 February 1997 10
address Zontractor questions.

Additiona! devel spment 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 IR A activities conducted under the Update Plan included the following work
within the WEB from STA 10 +40 (Commercial Street) to the juncture of the WEB and the
MRC at STA 13 458:

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

contamiiiated media in accordance with the requirements contained in Section 02220 -
Contaminated Media Management Plan.

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

4. Groutiny, of weep holes from STA 10 438 to STA 13+58 at north and south sides of
the culvemt. Repair of concrete around pipe penetrations.
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5. Replacen ent of the existing expansion joint material and installation of a "strip and
seal” wal zrproofing system at the joint surface at four expansion joint locations within
the WEB.

IRA Status Report No. 3 dated 5 September 1997 summarized the IRA activities conducted in
accordance with he 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:

L. Installation of temporary cofferdams in the WEB and removal of approximately 78
tons of contaminated sediments.

2. Seepage njection grouting, routing, cleaning and recaulking of four expansion joints,
at STA 11440, STA 11 430, STA 12 420 and STA 13 +10 and installation of an
epoxy ani hypalon strip surface seal.

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

4. Local sui face grouting and filling around drain lines which discharge into the culvert.
5. Sezpage mjection 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 10
assess potential ssurces 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 14 400 to STA 7 +00
{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 3 425. A summary of
the observations ind conclusions are outlined below:

[} Evidence of coal tar seepage was observed in small quantities at the expansion joinis
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. Minor sheen activity was observed in the WEB, likely as a result of seepage
from the :e joints and associated weep holes within this area.

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

[ The rehailitated expansion joints in the WEB culvert were observed to be in good
conditior 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 s¢ diment removal, expansion joint rehabilitation and weep hole sealing as
described in the R4 Updare Plan and Status Report No. 4 dated 12 March 1998.

As described in , R4 Starus 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 measures 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 I1':A Plan Update dated 27 October 1998, included installation of a seepage
collar below the sase 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 Janiary 1999, The following activities were performed under the IRA Plan
Updates dated 17 March and 27 October 1998

Culvert Section Preparation/Sediment and Coal Tar Removal

u Dams wi 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 o approximately 200 ft. from approximately STA 8 +00 to STA 10 +00. The
MRC se:tions extended for a length of approximately 280 fi., from STA 5 400 to
STA 7 +30. The chamber area work extended from WEB STA 13 460 to MRC STAs
7480 ard 8 +10. Absorbent booms were located downstream of the lower dam at
¢ach cha inel section to capture fugitive sheens.

| Sedimen s were removed from the culvert sections and chamber area by a small
bobcat le 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 containers 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 13 472 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 constructed on the upstream and downstream side of this joint to
isolate aud contain the DNAPL. Absorbent pads and booms were placed inside and

outside t e isolated area.
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Weep Hole Sealing/Expansion Joint and Other Culvert Repair

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

An expading 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 application of the new joint repair system. The existing expansion joint filler was
removec 1o the top of the base slab keyway. The joint and surrounding surface was
cleaned >y sand blasting before sealing.

The insi fe 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 approximately 287 linear ft. of expansion joint at the following locations: WEB
STAs 9 #50, 8 460 and 8+30; MRC STAs 5 20, 6+10 and 7 +00; and Chamber
Area at VEB STA 13 472, MRC STA 7 487, and at STA 8 402 of the single channel
section « f the MRC.

Local surface grouting and filling was performed with a cement grout around two
drain lin 2s which discharge into the south WEB side at STA 9 470 and STA 10 H1,
and aroi nd one which discharges into the north WEB side near STA 8 +20.

A blue sained 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 expal ding chemical grout to halt the leaking.

Repairs vere also made to the culvert wall concrete at expansion joint location MRC
STA 7 400 (east wall) which had spalled off during the joint repair work.

Observation/Cq llection Wells

Two 8-i ich diameter wells (B801-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 13 480 to allow for monitoring of coal tar (DNAPL) levels and limited DNAPL
collecticn and removal. The wells were installed to a depth of approximately 20 fi.
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

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 culvert base slab and pervious backfill adjacent to the culvert sidewalls. The grout
was pumed 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 grout collar 1o allow for subsequent monitoring of coal tar migration, however,
observations 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 Repoit No. 7 described assessment and remedial activities that occurred during the
period March to September 1999. These activities consisted of the following:

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

Monitore 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 Zo. of Georgetown, Massachusetts mobilized 1o the WEB and performed the
followiny; activities from STA 13 +70 1o STA 10 +40 during the period July through
Septemb :r 1999:

1. et up stop logs and unwatered culvert sections to inspect the previously
1 2paired expansion joints at STA 10 +0, STA 11 428.5, STA 12 +18.5, and
!TA 13 +08 in the WEB. Joints at STA 12 +18.5 and 11 428.5 indicated
«ome evidence of failure from separation of the strip and seal liner from the
¢ 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
1/as decided to replace all of the joints exposed in this section based on the
¢ bservations at the failed joints.

2 l'emoved sediments that accumulated in the culvent sections from STA 10 40
13 STA 13 +70 and the sediment trap. Approximately 32.6 tons of sediment
1/as removed by Bobeat excavator and stored in two covered watertight roll-

« ff containers. The roll-offs were transported to ESMI in Loudon, New
Hampshire under a Bill-of-Lading on 3 September 1999, The original BOL
vsas transmitted to DEP in November 1999,

As l'eplaced the existing expansion joints at all four locations. Previous
j olysulfide joint compound indicated evidence of degradation from coal tar.
(’oal 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 % inch in thickness at two locations
within the depth of the joint. The epoxy and hypalon liner system was placed
lirectly over the joints after curing of the joint compound. A stainless steel
slate was placed over the liner system to protect the liner and bolted to the
Ipstream side.

IRA Status Repcrt No. 8 and IRA Plan Modification described assessment and remedial
activities that oc 2urred 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:

n Continu :d to monitor the presence of DNAPL in the large diameter wells BRO1-OW
and BBC3-OW installed in November 1998 and redeveloped the wells in October
1999.

w 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
conduct«d at the site. This work was performed by Eastern Pipe Service, Inc. of
Merrim: ck, New Hampshire in November 1999,

| Removed 182.6 tons of accumulated sediments and repaired six expansion joints
within t'ie MRC from STA 5 400 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 1 he liner and bolted to the upstream side.

] Constru :ted a new culvert roof opening at MRC STA 5 +20 to facilitate equipment
access aid sediment removal,

] Placed : 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:| and disposed of debris that collects behind the booms.

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

IRA Status Repert 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 acditional IRA activities to be conducted.

HALEY &
ALDRICH
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™ Perform :d annual inspection of the MRC and the WEB in April (west and south
barrels) ind 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
downstre am from the expansion joint at station 13 472 to the culven outfall adjacent
to Anthcny's Restaurant. A supplemental inspection of the single barrel section of the
MRC from the junction of the MRC and WEB to Centre Street was performed in June
2000. T: r residue and differential sertlement of culvert sections were observed at the
expansicn joint at STA 11+85 in the single barrel MRC and hardened tar was
observec adjacent to a storm drain connection beneath Centre Street.

" Replace:| three expansion joint seals at the juncture of the WEB and MRC at STA
7+87,STA 8 407 and STA 13+72.5. Polysulfide joint repairs made in December
1998/Jar uary 1999 were replaced with Viton based PelSeal 2012/2112. An epoxy
and hyp: lon liner system was placed directly over the joints and a stainless steel plate
was placzd over the liner sysiem at the base of the culvert to protect the liner.

[ ] Remove | 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
treatmert.

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

[ Installed tar relief port (TRP-1) through the culvert base slab and the crushed stone
layer beiow the culvert, into the surface of the underlying organic deposit,
approxiniately 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.

[ Monitor.:d 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. Coal tar had not been observed since the wells were redeveloped.

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

1. Inspectivn of all previously repaired expansion joints in the WEB and the MRC and
the expaision 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 sedimnents in areas where joints require replacement or
other repair. Sediments will be removed if the thickness of the sediments impedes

HALEY &
ALDRICH
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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 nionitoring will consist of monitoring system parameters, estimation of the
amount of DNAPL collected from the recovery well, and gauging of the nearby
monitori 1g wells. Therefore, we will continue periodic monitoring of the recovery
well (RV/-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,
collectio1 of debris trapped by the booms as necessary, and periodic replacement of
the boon s deployed at the culvert opening near STA 5+20.

NEW SITE INIF ORMATION

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

REMEDIATIO ¥ WASTE MANAGEMENT

Coal tar recover«d 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 remved from the site by Clean Harbors of Braintree, Massachusetts on May 29,
2002 under a Hazardous Waste Manifest.

SEAL AND SICNATURE OF LSP

The LSP seal an1 signature for this IRA Status Report are provided on the original IRA
Transmittal Forr1 (BWSC-105) enclosed with this submittal. A copy of Form BWSC-105 is
also included in Appendix A herein.
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CLOSURE

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

Sincerely yours,
HALEY & ALDEICH, INC.

6? ;' Keith E. Johnson {2_ 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 Atiachment

c: City of Ma den; Mayor Richard C. Howard
Massachust tts Electric Company; Ms. Michele V. Leone (2 copies)
KeySpan Eergy Delivery; Mr. Alexander G. Taft
Metropolitz n District Commission; Mr., Paul DiPietro
Malden Reilevelopment 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 1 Petty Officer Stevens

GADGSSHG2ERA #130RA STATI3 finsl doc

HALEY &
ALDRICH
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Haley & Aldrich, Inc,

465 Medford St., Suite 2200
Boston, MA 02125-1400
Tel: 617.886.7400

Fax: 617.886.7600
www.HaleyAldrich.com

Malden

166 Comme s a] ST

D:partment of Environmental Protection
M :tropolitan Boston — Northeast Region

W ilmington, Massachusetts 01887

Irimediate Response Action Status Report No. 13

V'est End Brook — Malden River Culverts

91272002 Immediate Response Action Status Report No. 13

RTN 3-0362 & 3-13754

West End Brook — Malden River Culverts

€/12/2002 Original BWSC-105 form

[ First class mail [ Overnight express & Hand delivery O Other

Letter of Transmitta
Date 12 September 2002
File Number 06358-628
From Johua S. Wernig
To
20 5A Lowell Street
Attention Ms. Jennifer Wang
Copy to
Subject
RTN 3-0362 & 3-13754
M lalden, Massachusetts
Copies Cate Description
1
1
Transmitted via
Remarks
Ms, Wang,

Enclosed please fi1d the Immediate Response Action Status Report No. 13 and BWSC - 105
form for the West End Brook — Malden River Culverts in Malden, MA.

Please call if there are any questions.
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Massachusetts Department of Environmental Protection 9. BWSC-105
Bureau of Waste Si'e Cleanup '

Refease Tracking Number
IMMEDIATE RESP DNSE ACTION (IRA) E

TRANSMITTAL FCRM Pursuant to 310 CMR 40.0424 - 40.0427 (Subpart D)
A. RELEASE OR THREAT OF RELEASE LOUCATION:
Release Name: (oplional) West FEnd Brook/talden River Culverts
Strest: 100 Commercial Street Localion Aid: Charles Street

CityTown: Malden ZIP Code: 0214R-5510

362

@ Check here if a Tier Classification Submittal has | een provided to DEP fer this Release Tracking Number.

[ ] Check here if this location is Adequately Regutate 4, pursuant to 310 CMR 40.0110-0114.
Specify Program: [ | CERCLA || HSWA orrective Action || Solid Waste Management | | RCRA State Program (21C Facilities)

Relited Release Tracking Mumbers That This IRA Adi - 3-13754 _1,
EEEar
B. "HIS FORM IS BEING USED TO: (che 3k all that apply} /

[ | Submit an IRA Plan (compiete Sections A, B, C, ), E, H, 1, J and K).
|:| Check here if this |RA Plan is an update or 1 wodification of a previously approved written IRA Plan,  Date Submittec:

Submit an Imminent Hazard Evaluation (compl de Sections A, B, C, F, H, |, Jand K.

Submit an IRA Status Report (complete Section: A, B, C, E, H, I, J and K}.

&[]

Submit 2 Request to Terminate an Active Rem adial System and/or Terminate a Continuing Response Action(s) Taken to Address an
Imminent Hazard {complete Sections A, B, C, D E, H, |, J and K}).

D Submit an IRA Completion Statement {compiel : Sections A, B, C, D, E, G, H, |, J and K}.

You must attach all supparting ¢ 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 IDITIONS THAT WARRANT IRA:
Identify Media and Receplors Affected: (checkallthat 2pply)  [] ar [ ] Groundwater RJ] Surface Water RJ] Sediments [ ] Soi

BJ] Wetland [ ] StormDrain [ | Paver Suface [ | PrivateWell | | Public WaterSupply [ | Zone2 [ | Residence

[] sehoot [ ] Unknown [ | Otner Specify
Identify Conditions That Reguire IRA, Pursuant to 310 CMR 40.0412;  (check all that apply) RJl 2 Hour Reporting Condition(s)

[ ] 72 Hour Reporting Condition(s) [] substantial Release Migration [] other Condition(s)

Describe: Intermittent release ¢ i

whirh causes a re:nrr:l::-g d: gcontinuous sheen to he periodically ohasrved
Idestify Olls and Hazardous Materials Released:  (chy ck all that apply) Eﬂ Cils |:| Chlorinated Solvents |:] Heawvy Metals

N Cthers  Specify Caal Tax

D. DESCRIPTICN OF RESPONSE ACTIDNS: ® % h L
e, B a W
El Assessment andfor Moni *:EEF.-:";' = tﬂ

gep 1 W

Deployment of Absarbent or Conlainment Malerials

- “RECEIVED

[ ] Re-use, Recycling or Treatment

() onsite () Off it mvmi}%omte'?mﬁms

Soil Vapor Extraction

03
[]
[
. - SEP 12 2002
Describe: _WH@SI_? E |:| Structure Venting System
L | store () OnsSite () OfSte Est.Vol: __ cubicyards [ ] Product or NAPL Recovery DEr
[ ] Landfil () cover () Disposal st Vol: ____ cubicyards ] muuMHm%WG IONAL OFRICE
] Removal of Drums, Tanks or Containers [ ] air Sparging
Describe: [ | Temporary Water Supplies
SEZTION D IS CONTINUED ON THE NEXT PAGE.
Reised 2/24/95 Supersed 1s Forms BWSC-005, 006, 010 (in part) and 011 Page 1 of 3

Do Not Alter This Form

;



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

Release Tracking Mumber
IMMEDIATE RESPJNSE ACTION (IRA)
TRANSMITTAL FCRM Pursuant to 310 CMR 40.0424 - 40,0427 (Subpart D) Ei i
D. JESCRIPTION OF RESPONSE ACTIONS continued):
[] Removai of Other Contaminated Media [ ] Tempoerary Evacuation or Relocation of Residents

Specify Type and Volume: [ ] Fencing and Sign Posting
[ ] Other Response Actions ~ Describe:

|:| Check here if this IRA involves the use of Innovat re Technologies (DEP is interested in using this information to aid In creating an innovative
Technologies Clearinghousa).

Cescribe Technologies:

E. TRANSPORT OF REMEDIATION WASTE: (if Remediation Waste has been sent to an off-site facility, answer the following questions)
Naine of Faclity: Environmental Scil M: nagement, Tne./Clean Harhors, Ine

Town and State: Loudon, NH/Quincy, M
Quiantity of Remediation Waste Transporied lo Date; _3ee_attached table

F. IMMINENT HAZARD EVALUATION SUMN ARY:  {check one of the following)
[ ] Based upon an evaluation, an Imminent Hazard e dsts in connection with this Release or Threat of Release.

D Based upon an evaluation, an Imminent Hazard ¢ jes not exist in connection with this Release or Threat of Release,

|:| 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 3t could pose an Imminent Hazard.

G. IRA COMPLETION STATEMENT:

|:| Check here if future response aclions addressing this Release or Threat of Release will be conducted as par of the Response Actions planned
for a Site that has aiready been Tier Classified ur Jer 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
ocour according to the deadlines applicabie to the earlier Release Tracking Number (i. e, Site 1D Number).

Slale Release Trac CIaml‘ned Site or Transition Site:
It any Re I‘EE st rec-,rcled or reused at the site following submission of the |IRA Completion
Staternent, y it lease A 1atemenl Measure (RAM) Plan or a Phase IV Remedy Implementation Plan, along with the
aip.spfaprla ittal form, as an attachment to the IRA Completion Statement.
nd i L]
H. LSP OPINION: Mt LN

| atlest under the pains and penaitles ﬁhrg- that | K ave personally examined and am familiar with this transmittal form, including any and all
documents accompanying this submi n m mnd judgment based upon application of (i} the standard of care in 308 CMR
4021}, (1) ' 5 E@m (i} the provisions of 308 CMR 4.03(5), to the best of my knowledge,

infc rrnation WMQ‘F

= I Section B of this form indicates that an Immediat ' Response Action Plan is belng submitfed, the response action(s) Lhat is {are) the subject of
this submittal {i) has (have) been develaped In accords sce with the applicable provisions of M.G.L. c. 21E and 310 CMR 40,0000, (§) is (are)
apfropriate and reazonable 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,

> i 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. &. 21E and 310 CMR 40,0000, and the assessment activity(ies) undertaken to suppoert this
Imriinent Hazard Evalusation complies(y) wilh Lhe appii :able provisions of M.G.L. ¢. 21E and 310 CMR 40,0000;

= i\ Section 8 of this form indicates thal an immediat | Response Status Report is being submitfed, the response action{s) that is (are) the subject
of t 1is submittal (i) is (are) being implemented In accor Jance with the applicable provisions of M.G.L. ¢. 21E and 310 CMR 40.0000, (il) is {(are)
apgropriate and reasonable to accomplish the purpose s of such response action(s) as set forth in the applicable provisions of M.G.L. e. 21E and 310
CMA 40,0000 and (i) complies(y) with the identified ¢ ovisicns of all orders, permits, and approvals identified in this submittal;

= i Section B of this form indicates that an Inumediat + Response Action Completion Statement or a Requesl to Terminate an Active Remedial
System and/or Terminale a Continuing Response AQciion(s) Taken to Address an Imminent Hazard is being submiffed, the response action(s)
thal is {ana} the subject of this submittal (i) has (have) ieen developed and Implemented (n accordance with the appiicable provisions of MG.L. c. 21E
anc 310 CMR 40.0000, (i) Is (are) appropriate and re: sonable to accomplish the purposes of such response action(s) as set forth in the applicable
provisions of MG.L. ¢, 21E and 310 CMR 40,0000 an | (i) complies(y) with the identilied provisions of all orders, parmits, and approvals identified in
this submittal,

SE ZTION H IS CONTINUED ON THE NEXT PAGE.

Reveed 224/95 Superse 1es Forms BWSC-005, 008, 010 {in part) and 011 Page 20f3
Do Mot After This Form




Massachusetts De partment of Environmental Protection BWSC-105
Bureau of Waste Si'e Cleanup

Release Tracking Number
IMMEDIATE RESP DNSE ACTION (IRA)
TRANSMITTAL FCRM Pursuant to 310 CMR 40.0424 - 40,0427 (Subpart D) [3]-[ 32
H. LSP Opinion (continued):

| am aware that significant penalties may resull, includi yg, but not imited to, possibie fines and imprisonment, If | submit information which | know to be false,
inaccurate of materially incomplate,

E] Check here if the Response Action{s) on which {1 is opinion is based, il any, are (were) subject to any order(s), parrg i

&) and/or approval{s} issued by
DEP or EPA. If the box is checked, you MUST a tach a statement Idem-ffm the applicable provisions thergg

L5I MName — LSP# 2242  Stamp
Ext; 3139 .
‘““”ﬁifﬁm—
Sig vature: d
Dale: 4 -"\SEW‘ @-%}

I. PERSON UNDERTAKING IRA:
Name of Organization: Massachuserts Ele:tric Company

Mame of Contact: Michele A, Twons Title: Senior Environmental Engineer
Stmet 55 _Bearfoot Road

CitviTown: MNorthhoro Siate: MA ZIP Code: 01532-00G00__
Telzphene: S08-421-7564 Eut. __ FAX: (optional) 50R-A80-4706

|: Check here If there has bean a change in the per jon underiaking the IRA

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

RJ RPorPRP Specify: () Owner () Operstor () Generator {_) Transporter Other RPor PRP; Party of Interest
[ Fiduciary, Secured Lender or Municipality with E: empt Status (as defined by MG.L c. 21E, 5. 2)

[: Agency or Public Utility on a Right of Way {as de Tned by M.G.L. c. 21E, 5. 5{j)}

[ Any Other Person Undertaking IRA  Specify R dationship:

K. CERTIFICATION OF PERSON UNDERTA {ING IRA:

le—— Mighele A, Leone — , attest under the pains and penalties of perjury (i) that | have personally examined and am
familiar with the informatien contained in this submitta including any and all documents accompanying this transmittal form, (i) that, based on my inguiry
of those individuals immediately responsible for obtain ng the Information, the material information contained in this submittal s, to the best of my
knowdedge and belied, true, accurate and complete, an 4 (i) that | am fully authorized to make this attestation on behalf of the entity legally responsible for
this submittal, Ithe person or entity on whose behalf 1 s submittal is made am/is aware that there are significant penalfies, including, but not fimited to,

pousible fines and | nrment, for wilfully submittin § false, inaccurate, or incomplete information.
\—)\ ﬂm Tite: Senior Environmental Engineer
{signature)
Fo.Massachusetts Electric Company Date:

{print name of person or entify recorded in Sectio Ii

address recorded in Section |

State; ZIF Code:

Ta ephone: Ext.: FAX: (optioral)

L.l

You musr COMP ':F w \NT.SECTIONS OF THIS FORM OR DEP MAY RETURN THE DOCUMENT AS
LE iT AN INCOMPLETE FORM, YOU MAY BE PENALIZED FOR MISSING
A REQUIRED DEADLINE.

Revised 2724/95 Superse des Forms BWSC-005, 006, 010 (in part) and 011 Page 3of 3
Do Not Alter This Form



ATTACHMENT TO BWSC 105 RTN 3-0362

E. TRANSPORT OF REM :DIATION WASTE
(Updated through 12 Se stember 2002)

QUANTITIES OF REMEDIATION WASTE TRANSPORTED TO DATE

Remediation W aste ESMI Clean Harbors, Inc.
Sediment 421.48 —-
Soil Spoil (RW-1) 12 tons
Qily equipment - PPE, booins, etc. —- 8 drums
Oily equipment - PPE, booins, etc. -~ 4 flexbin
Qily equipment - PPE, booins, etc. -en 23 cubic yards
Coal tar - 21 drums
Well Development (sedime Wiwater) - 3446 gallons (MAO1)
DMNAPL - 2506 gallons (DO18)
Decon water -— 3 drums

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

APPROXIMATE LOCATION AND DESIGNATION OF TEST
BORING AND OBSERVATION WELL INSTALLED BY GUILD
DRILLING DURING THE PERIOD 25 TO 30 JULY 1996.

‘ B3501

DESIGNATION AND APPROXIMATE LOCATION OF BORINGS
DRILLED BY GEOLOGIC, INC., UNDER TECHNICAL
OBSERVATION OF HALEY & ALDRICH, INC.:

’1_31
.¢B1D1

DRILLED 23~25 NOVEMBER AND 1-3 DECEMBER 1987

DRILLED 2-7 MAY 1988

B201
& DRILLED 27-29 JULY AND 1-11 AUGUST 1988
.EH WEST END BROOK MALDEN RIVER CULVERT
DESIGN BORINGS
ow INDICATES GROUNDWATER MONITORING WELL

WAS INSTALLED IN THE COMPLETED BOREHOLE

DESIGNATES LOCATION OF CONSTRUCTION JOINT

DESIGNATES LOCATION OF EXPANSION JOINT

—_—— e — e —

WEST END BROOK/ MALDEN RIVER CULVERT

12" DRAINAGE PIPES CONNECTING EXISTING CATCH
BASINS

CULVERT SECTION AT CB4

DESIGNATION AND APPROXIMATE LOCATION OF 8—IN.
DIA. DNAPL RECOVERY OBSERVATION WELL INSTALLED

BY GEOLOGIC INC. IN NOVEMBER 1898,

APPROXIMATE LOCATION OF SEDIMENT SAMPLE

COLLECTED BY HALEY & ALDRICH, INC. PERSONNEL
ON 8 APRIL 1998. ALL SAMPLES WERE COLLECTED
FROM THE FLOOR OF THE MALDEN RIVER CULVERT.

A

APPROXIMATE LOCATION OF SEDIMENT SAMPLE
COLLECTED BY HALEY & ALDRICH, INC. PERSONNEL
ON 8 JUNE 2001.

APPROXIMATE LOCATION OF SEDIMENT SAMPLE
COLLECTED BY HALEY & ALDRICH, INC. PERSONNEL
ON 18 JUNE 2001.

APPROXIMATE LOCATION OF SEDIMENT SAMPLES
COLLECTED BY HALEY & ALDRICH, INC. PERSONNEL
ON 5 SEPTEMBER 2001,

OBSERVATIONS MADE JULY 2001

CB—1_|NO COAL TAR, SHEENS OR ODORS OBSERVED
CB—2 |NO COAL TAR, SHEENS OR ODORS OBSERVED
CB~3 |[NO COAL TAR, SHEENS OR ODORS OBSERVED
CB-4 |[NO COAL TAR, SHEENS OR ODORS OBSERVED
CB—5 |NO COAL TAR, SHEENS OR ODORS OBSERVED
CB—6 [NO COAL TAR, SHEENS OR ODORS OBSERVED
CB-7 [NO COAL TAR, SHEENS OR ODORS OBSERVED

CB—-8 INO COAL TAR, SHEENS OR ODORS OBSERVED
DMH-1{NO COAL TAR, SHEENS OR ODORS OBSERVED

DMH—2|STRONG SHEENS OBSERVED, NO TAR OR ODORS OBSERVED

COAL TAR STAINING, HEAVY SHEENS & STRONG COAL TAR
ODOR OBSERVED

NO COAL TAR, SHEENS OR ODORS OBSERVED
NO COAL TAR, SHEENS OR ODORS OBSERVED

DMH-3

SMH—1

SMH-2
SMH—3
SMH—4

NO COAL TAR, SHEENS OR ODORS OBSERVED

NOTES:
1. BASE PLAN ADAPTED FROM THE FOLLOWING SOURCES:

"TOPOGRAPHIC WORKSHEET OF THE MANUFACTURED

GAS PLANT, MALDEN, MA" FOR MASSACHUSETTS
ELECTRIC COMPANY, WESTBOROUGH, MA, BY EASTERN
TOPOGRAPHICS, WOLFEBORO, NH, SHEETS 1 AND 2, AT A
SCALE OF 1 IN. EQUALS 40 FT., JUNE 1995.

CiTY OF MALDEN ASSESSOR'S PLAN SHEET NO. 53, BY
FAY, SPOFFORD & THORNDIKE, INC., BOSTON, MA, AT A
SCALE OF 1 IN. EQUALS 40 FT., UPDATED JUNE 1976 AND
REVISED 30 JULY 1979.

2, CULVERT LOCATION SHOWN WAS OBTAINED FROM

THE FOLLOWING SOURCES:

* RECORD PLANS "MALDEN RIVER FLOOD CONTROL PROJECT
IN THE CITY OF MALDEN" CONTRACT E77-3FC, REF. E—503.
PREPARED FOR COMMONWEALTH OF MASSACHUSETTS
METROPOLITAN DISTRICT COMMISSION (MDC) , DATED
DECEMBER 1977.

* RECORD PLANS "WEST END BROOK FLOOD CONTROL
PROJECT, STADIUM ROAD TO MALDEN RIVER; CONTRACT
C—375 PREPARED FOR THE COMMONWEALTH OF
MASSACHUSETTS, METROPOLITAN DISTRICT COMMISSION (MDC),
DATED JUNE 1970.

# -
/ i " II'I
i
\ o 0 40 80 120 160 200
T e ———— e ———
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Hx W +ru / —=
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APPENDIX A

3WSC-105 (Copy) With Attachment



Massachusetts Dep artment of Environmental Protection BWSC-105
Bureau of Waste Site: Cleanup

Release Tracking Number

IMMEDIATE RESPCNSE ACTION (IRA)
' TRANSMITTAL FOFM Ppursuant to 310 CMR 40.0424 - 40.0427 (Subpart D) E g 362

H. LEP Opinien (continued):

t am &ware that significant penalties may result, inctuding , but not fimited to, possitie fines and imprisanment, if | submit information which | know to be false,
inaccurate or materiaily incomplete.

@ Check here if the Response Action(s) an which this opinion is based, if any, are (were} subject to any order(s), %V

pitis andior approval(s) issued by
[IEP or EPA. If the box is checked, you MUST att ch a staterment identifying the applicable provisions

LSP Mame' Richard P. Stsndish LsP# 2242  Stamp:
Teleplione: BED-659-4248 _ Bd: 3139
Fax: -optional 0-859-4003

R

4 T Qoo

1. PERSON UNDERTAKING IRA:
Name of Organization: Massachuserts Elec:ric Company

Mame of Contact Michele 2. Leane Title: Senicr Environmental Fngineer
Sree: 55 Bearfoot Road
CityTown: Morthbhoro State: MB_ _ ZIPCode: 01532-0000

Telephone: S08-421-7564 . Be: - FAX (optional) E08-330-47068

E 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)

R/l RPorPRP Specify. () Owner ) Operaor () Generator (_) Transporter Other RPorPRP: Party of Interest
[] Fiduciary, Secured Lender o Municipality with Ex: mpt Status (as defined by M.G.L. ¢. 21E, 5. 2)

[ ] Agency or Public Utiiity on a Right of Way (as defived by M.G.L. ¢, 21E, 5. 5())

[] Any Other Person Undertaking IRA  Specify Re ationship:

K. CERTIFICATION OF PERSON UNDERTANKING IRA:

I Michale B. Teone — , attest under the pains and penalities of perjury (i) that | have personally examined and am
familiar wilh the information contained in this submittal, ncluding any and all documents accompanying this transmittat form, (i) that, based on my inquiry
of thise individuals immediately responsible for obtainir g the information, the material information contained in this submittal s, to the best of my
knowiledge and belief, true, accurate and complete, anc (ili) that | am fully authorized to make this attestation on behalf of the entity legally responsible for
this submittal. lithe person or entity on whose behall th s submittal is made amiis aware that there are significant penalties, including, but not imited to,
possible fines and im rment, for willfully submitting false, inaccurate, or incomplete informatian.

By:
(signature)

For-Massachusetts Electric Compaigy Date:
{print name of person or entity recorded n Section 1)

EM" Tile: Senior Environmental FEnginesr

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

Street;
City Town: State: 2IP Code:
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 22485 Superse Jas Forms BWSC-005, 005, 010 (in part} and 011 Page3of3

Co Not Alter This Form



ATTACHMENT TO BWSC- 05 RTN 3-0362

E. TRANSPORT OF REMEDIATION WASTE
(Updated through 12 Seg lember 2002)

QUANTITIES OF REMEDIA TION WASTE TRANSPORTED TO DATE

Remediation Ws ste ESMI Clean Harbors, Inc.
Sediment 421.48 -—
Soii Spoil (RW-1) 12 tons
Qily equipment - PPE, boon s, elc. — 8 drums
QOily equipment - PPE, boon s, etc. — 4 flexhin
Oily equipment - PPE, boon s, etc. -~ 23 cubic yards
Coal tar - 21 drums
Well Development (sedimer tiwater) - 3446 gallons (MAO1)
DNAPL -—- 2506 gallons (DO18)
Decon water -— 3 drums

H. LSP OPINION

Response Actions on whi ;h this opinion is based were subject to the Tier |
Permit issued by DEP on 28 December 1939 and the Order of Conditions
issued by the Malden Cor servation Commission on 21 September 1998.
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File No. 06558-62 8

Department of En sironmental Protection
Metropolitan Bostyn - Northeast Region
205A Lowell Stre :t

Wilmington, Mas: achusetts 01887

Attention; Jennifer Wang

Subject: Irimediate Response Action Status Report No. 12
RN 3-0362 & 3-13754

W est End Brook - Malden River Culverts

M alden, Massachusetis

Ladies and Gentle men:

On behalf of Mas :achusetts Electric Company (MEC), Haley & Aldrich, Inc. is providing the
following Immediate 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 wctured gas plant (MGP) located at 100 Commercial Street (RTN 3-0362).
Therefore, MEC ubmitted a Transmittal Form BWSC-107A which linked the release to
surface water undzr RTN 3-13754 to the release which applies to the MGP in a letter to the
Massachusetts De oartment of Environmental Protection (DEP) dated 9 May 1997. The
former MGP is a Tier Classified site (Tier IB) in MCP Phase [ with reclassification to Tier
IB (Permit Mo, 7..78) effective on 28 December 1999, Prior to this date the site was
classified Tier I1.

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

BACKGROUNL /RELEASE DESCRIPTION

On 14 May 1996 the appearance of a sheen at portions of the West End Brook culvert (WEB)
and the Malden ¥ 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 :¢ 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 Culvert (MRC).

The release is de: cribed as an intermittent release of oil or hazardous material into a culverted
surface water boc y (WEB and/or MRC) which periodically causes a recurring, discontinuous
sheen. Portions of the culverted surface water bodies run beneath or near properties which
were formerly oc tupied by an MGP as shown on Figure 1 and are located adjacent to areas
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where tar contam 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 a1d remedial activities have been underway since May 1996 to eliminate
sheens in the culvarts 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, installation of absorbent and containment booms. repair of existing expansion joints,
grouting of weep holes, lining of catch basins and drain lines that discharge into the culverts
and installation of grout collars below and around the outside of the culvert. These activities
are described in 1 RA Status Reports No. 1 to 11 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 TIRA Status
report dated 12 M 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 relow:

Haley & Aldrich >bserved tar seepage occurring at two expansion joint locations inside the
WEB. Tar was cbserved 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, alloving the culvert sections to expand and contract along the axis of the culvert
alignment, The culvert drawings indicate that the expansion joints were filled with a 1/2 inch
thickness of a pre-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 cor firmed by our observations, expansion joints are located approximately 90
feet apart along the alignment.

Weep holes (4 inh 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 obseryed indicate that most weep holes are plugged with soil and little to no
groundwater seef age is occurring at the weep holes. Only moderate water sespage was
observed from wi: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-measurabie)
flow,

Samples of sedim ent and water were obtained inside the culvert and analyzed for polynuclear
aromatic hydrocarbons (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 iastallation of observation wells during the period 25 to 30 July 1996, Test
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borings were dril ed adjacent to the culvert ar expansion joint locations o assess the presence
of tar saturated material 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 enccuntered 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:

= Assessme nt of potential structural impacts of the proposed work on the culvert
structure 1s required by the MDC for the permit process. A permit dated 25
Febroary 1997 was issued by the MDC for the work.

- Developrient of remedial alternatives for preventing coal tar seepage from entering
the culve t.
u Preparation of contract documents, including drawings and technical specifications for

conduct ¢ f the proposed remedial work.

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

Additional develc 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 1A Update Plan dated 2 July 1997 was prepared and submitted to DEP
describing the proposed 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 1rom STA 10+40 {(Commercial Street) to the juncture of the WEB and the
MRC at STA 13--58:

L Preparation, 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 -
Contamirated 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 1o STA 13+ 58 at north and south sides of
the culve:t. Repair of concrete around pipe penetrations,

5: Replacerient of the existing expansion joint material and installation of a "strip and
seal” waizrproofing system at the joint surface at four expansion joint locations within
the WEE,
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As described in 1! A Starus Report No. 5, dated 11 September 1998, the additional work
described in the [1!A Plan Update dated 12 March 1998 was bid upon and awarded to Fleet
Environmental, Irz. (Fleet) in June 1998,

IRA Status Repori No. 6 described activities that occurred during the period late August 1998
to March 1599, 1leet mobilized equipment the week of 24 August 1998, and began repair
related activities t1e 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 Decomber 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 interior of the culvert. Additional IRA assessment and remedial measures,
outlined in the IR \ Plan Update dated 27 October 1998, included installation of a seepage
collar below the Fase and outside the exterior walls of the MRC, repair of additional
expansion joints, ‘emoval of sediments and installation of observation/collection wells.
Additional joint rc pair and sediment removal in the chamber area where the WEB meets the
MRC, was underiaken by T. Ford Company. This work began in December 1998 and was
completed in January 1999. The following activities were performed under the IRA Plan
Updates dated 12 March and 27 October 1998:

Culvert Section |'reparation/Sediment and Coal Tar Removal

= Dams we e erected up and downstream of the working area to isolate each culvert
channel sction and the sections were unwatered. The WEB sections extended for a
length of ipproximately 200 fi. from approximately STA 8400 to STA 10400, The
MRC sec ions extended for a length of approximately 280 ft., from STA 5+00 to
STA 7480, The chamber area work extended from WEB STA 13+60 to MRC STAs
7+80 anc 8+ 10. Absorbent booms were located downstream of the lower dam at
each char nel section to capture fugitive sheens.

u Sediment.. were removed from the culvert sections and chamber area by a small
bobeat lo:der. The inside of the culvert was broom cleaned and then pressure washed
to remove residual coal tar staining. Sediments were temporarily stored on-site in
rolloff co wainers prior to removal off-site to Environmental Soil Management Inc.
(ESMI) 111 Loudon, New Hampshire.

Ll DNAPL «.0al tar, which had been seeping into the culvert through an expansion joint
at STA 1:i+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 1 contain the DNAPL. Absorbent pads and booms were placed inside and
outside th e isolated area.



HALEY &2

ALDRICHE

Department of En rironmental Protection
12 March 2002

Page 6

Weep Hole Sealis g/Expansion Joint and Other Culvert Repair

Weep holi:s through the exterior walls of the north and south sides of the WEB
culvert, within 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 ition of the new joint repair system. The existing expansion joint filler was
removed 10 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 and a strip and seal epoxy and flexible liner system was installed over a total
of approx mately 287 linear fi. of expansion joint at the following locations: WEB
5TAs 9430, 8460 and 8§+30; MRC 5TAs 5420, 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 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 8420,

A blue st ined area of the WEB southern culvert outer wall was noted to be leaking
near the base of the wall. This area of the wail, near STA 9+00, was injected with
an expand 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

Two 8-in :h diameter wells (BB01-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+ 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 aljacent (within several feet) to the culvert wall and intercepted the crushed
stone laycr below the base slab of the culvert. The purpose of the wells was to assess
the feasitility of DNAPL collection and recovery.

Grout Seepage (ollar

Knowles industrial Service, Inc, was retained by Fleet to install a cement grout collar
around and 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 pumf 2d under low pressure through ports in the floor and outside walls of the
culvert.

The IRA “lan Update called for the installation of observation wells at either side of
the grout :oflar to allow for subsequent monitoring of coal tar migration, however,
observatic 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 Report No. 7 described assessment and remedial activities that occurred during the
period March to £ eptember 1999. These activities consisted of the following:

Sampled : ediments in the MRC from STA (400 to STA 5400 to assess the extent of
the contarination and the need to conduct sediment removal in this area. Ten
sediment .amples were collected by Haley & Aldrich on 8 April 1999 at the

approxim ite locations shown on Figure 2. The samples were analyzed for PAH by
8270, VCCs by 8260 and MADEP Method EPH/VPH.

Monitore:! the presence of DNAPL in large diameter wells B801-OW and B803-OW
installed i1 November 1998 and redeveloped the wells in May 1999,

T. Ford C 0. of Georgetown, Massachusetts mobilized to the WEB and performed the
following activities from STA 13+70 to STA 10440 during the period July through
Septembe * 1999:

1. Set up stop logs and unwatered culvert sections to inspect the previously
re paired expansion joints at STA 10+40, STA 11+28.5, STA [2+418.5, and
STA 13408 in the WEB. Joints at STA 12+ 18.5 and 11+28.5 indicated
scme evidence of failure from separation of the strip and seal liner from the
ej-oxy or tears in the liner. In addition, the underlying joint compound
ir dicated evidence of degradation due to contact with coal tar. Although
o'her joints in this section of the WEB did not indicate evidence of failure it
w s decided to replace all of the joints exposed in this section based on the
ohservations at the failed joints.

I

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
wis removed by Bobcat excavator and stored in two covered watertight roll-
o f containers. The roll-offs were transported to ESMI in Loudon, New
Hampshire under a Bill-of-Lading on 3 September 1999. The original BOL
was transmitted to DEP in November 1999.

3. R zplaced the existing expansion joints at all four locations. Previous
plysulfide joint compound indicated evidence of degradation from coal tar.
C sal tar immersion tests performed on a variety of polysulfide and Viton
bused fluoroelastomer joint compounds indicated that the Viton based joint
compound was the most resistant to coal tar constituents. The joints were
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replaced with Viton based PelSeal 2012/2112 manufactured by DuPont. The
joint material was placed in lifis of 1/8 to % inch in thickness at two locations
within 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
uisstream 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 fullowing:

= Continue«! 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,

@ Inspected by TV survey and relined approximately 200 linear feet of drain line and

three catch 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
conducte:, at the site. This work was performed by Eastern Pipe Service, Inc. of
Merrimac k. New Hampshire in November 1999,

B Removed 182.6 tons of accumulated sediments and repaired six expansion joints
within tht MRC from STA 5400 to the end of the culvert at STA 0+400. The joints
were repliced with Viton based PelSeal 2012/2112, The epoxy and hypalon liner
system w s placed directly over the joints after curing of the Viton joint compound.
A stainless steel plate was placed over the liner system at the base of the culvert to
protect th2 liner and bolted to the upstream side.

] Construcied a new culvert roof opening at MRC STA 5+20 to facilitate equipment
access an | 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 booris are monitored weekly and are replaced as necessary. Periodically
collected and disposed of debris that collects behind the booms.

This work was cc nducted by T, Ford Co. under contract with MEC.

IRA Status Repor- No. 9 and IRA Plan Modificarion dated 13 September 2000 described
assessment and ri medial activities that occurred during the period March to September 2000
and described adilitional IRA activities to be conducted.

Bl Performe 1 annual inspection of the MRC and the WEB in April (west and south
barrels) 2nd May 2000 (east and north barrels). In general, the expansion joints were
FIAL py o found in zood condition; however. NAPL was observed in the east barrel MRC
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downstre: m from the expansion joint at station 13+ 72 to the culvert outfall adjacent
to Anthor 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
expansior 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, A 8+07 and STA 13+72.5. Polysulfide joint repairs made in December
1998/Janiary 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 placed 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 0400 to the chamber area. The sediment was transported under

Uniform Hazardous Waste Manifest to ESMI in Loudon, New Hampshire for thermal
treatment,

Installed i 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
developn ent on 8 April 2000 and DNAPL recovered on 5 May 2000 were removed
from the site 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,

approxim 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 1,

Monitore 1 for the presence of DNAPL in large diameter wells BR01-OW and B803-
OW instzlled in November 1998. The wells were gauged for DNAPL on a weekly
basis. Coal tar has not been cbserved since the wells were redeveloped.

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

1.

b

Inspectio1 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.

Removal or displacement of sediments in areas where joints require replacement or
other repair. Sediments will be removed if the thickness of the sediments impedes
joint rep: it 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
suspectex .
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3. Construct on of a new culvert roof opening at MRC STA 11460 to facilitate
equipmen: access and sediment removal for joint repair in the single barrel Malden
River Cul rert.

4, Repair or replacement of expansion joint at STA 11485 MRC and other joints where
evidence «f coal tar seepage was noted during the annual culvert inspections.

5. Performai ce of a TV Camera survey in the 42-in. storm drain in Centre Street that
drains intv the culvert.

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

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

& Continuec 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.

= Continuec 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 vvere recovered over a 32-hour period at a rate of 1.3 gallons per hour (gph),
during wt ich 3 inches of draw-down of the DNAPL was measured. The well
maintaine 1 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 stee! drum
staged wiihin 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.

u Weekly o twice-weekly inspection and'periodic replacement of the culvert booms
deployed 1t the culvert opening near STA 5+20. Periodic collection of debris
trapped b r the booms,

IRA Status Repori No. 11 dated 12 September 2001 described assessment and remedial
activities that occirred during the period March 2001 to September 2001. The tasks
completed during this period consisted of the following:

HALEY &
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L Continues | weekly or bi-weekly monitoring of the large diameter wells BE0O1-OW and
BRO3-OW installed in November 1998 have not revealed the presence of measurable
LNAPL «r DNAPL thickness since well redevelopment,

L Continue«| weekly or bi-weekly monitoring of recovery well RW-1 (prior to ongoing
DNAPL - ecovery efforts) showed the well stabilized with approximately 65 inches of
DNAPL, approximately 18 gallons in the well.

= Continue: | weekly or bi-weekly monitoring of the tar relief port (TRP-1) has revealed
varying a nounts of DNAPL measured between 4 '~ and 9 ' inches,

u Weekly cr twice-weekly inspection and periodic replacement of the culvert booms
deployed at the culvert opening near STA 5+20. Periodic collection of debris
trapped by the booms.

b Performe 1 annual inspection of the MRC (west barrel) and the WEB(north and south
barrels) i.1 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 Lie MBTA Tracks) was punctured with an approximate 1/8" diameter hole.
The Vitoi 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 t1e hydraulic cement seal of a pipe connecting catch basin CB-4 to the
culvert. 7T'his catch basin connection is located between the Operations Building and
Maintena 1ce 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 adiacent to Anthony’s Restaurant. A supplemental inspection of the single,
barrel section of the MRC from the junction of the MRC and WEB to Centre Street
was also serformed in June 2001. Sheens and coal tar impacted sediment were noted
south of the expansion joints at STA 12430 and STA 12+52. No sheens or coal tar
impacted sediments were observed upstream of the joint at STA12452 at this time (as
described below, during joint replacement of STA 12452 in July 2001, evidence of
coal tar v-as observed within a 42 inch drainpipe entering the culvert approximately 5
ft upstream of STA12+52). No evidence of coal tar seepage was noted from the
existing ¢ xpansion joints downstream of STA 11+ 10. [nspection of the joint at STA
11485 i vealed it did not appear to be an expansion joint, therefore no repair was
necessary at this location.

u Replaced six joints of the single barrel MRC at STA 12452, 12430, 11+10,
104350, 490 and 94+00. Steel covers were installed at STA 8420, 8+70, 9+49 in
both barr :ls of WEB and plates were installed over newly replaced joints in the single
barrel MAC at STA 124352, 12430, 11410, 10+50, 9+90 and 9+00. The
puncture:d] Hypalon liner at STA 8420 (WEB) was repaired on 13 June 2001.

2 Coal tar ‘ntrusion at the CB-4 influent pipe seal was repaired on 13 June 2001.
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Prior to roplacing joints in the single barrel MRC, a new opening, approximately 8 ft
by & ft, was cut into the culvert roof under an MDC permit dated 15 March 2001.
Approxim ately 2 ft of soil was excavated from above the culvert and stockpiled
nearby. " ’he location of the new culvert opening is at STA 11430, approximately
230 ft. north of the south end of the single culvert,

Installed 11e 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 subritted 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 yarc of excess soil was generated during trenching and stockpiled on

polyethyl: ne on site. The system was started on 9 August 2001 and adjusted to
recover CNAPL at a rate of approximately 1 gallon per hour (gph). Three (3) inches
of drawdc wn of the tar was measured over the first four days of operation, after
which drawdown 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 bezn recovered. The system was shut off on |7 August 2001 for a few days to
allow DN APL to recharge and to prevent pumping groundwater into the system. The
system wi s restarted at a lower pumping rate on 22 August 2001 after the DNAPL
was meas tred 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 piimping rate.

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

L.

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

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

STATUS OF ASSESSMENT AND REMEDIAL ACTIVITIES

During

the Septeriber 2001 to March 2002 operating period, the following assessment and

remedial tasks we e undertaken:

TRA Activities

Continuec 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 cr DNAPL thickness since well redevelopment.
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L Continue | operation of the DNAPL Recovery System has removed 141 gallons of tar
since 12 .jeptember 2001 and a total of 451 gallons since the start-up of the recovery
system, '[he system has been operated intermittently in order to allow DNAPL to
recharge ind to prevent pumping groundwater into the system, Continued weekly or
bi-weekly monitoring of recovery well RW-1 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.

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

u Weekly cr twice-weekly inspection and periodic replacement of the culvert booms
deployed at the culvert opening near 5TA 5+20. Periodic collection of debris
trapped by the booms.

L] 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 for characterization and off-site removal. See further discussion below.

2 A TV caizera survey was conducted by Azurix North America from Westbrook,
Maine or 29 October and 16 November 2001 which included the following limits of
survey: the 12 inch drain pipe from 99 Commercial Street to 65 Commercial Street,
the 15 inch drain pipe from the intersection of Charles Street and Commercial Street
to the South barrel of the WEB, catch basin CB-108 to catch basin CB-101 within the
KeySpan property, catch basin CB-104 to carch basin CB-102 within the KeySpan
property, catch basin CB-1 to catch basin CB-4 within the KeySpan property, the 42
inch draiii line along Centre Street from approximately 80 feet west of man-hole
DMH-1 13 the single barrel MRC, as well as the drain at the intersection of
Commeri 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 during the culvert inspection.

n Prior to tie 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:
r Annual {lulvert Observation: The annual inspection will cover the WEB from
approxiir ately Pearl Street to the intersection of the WEB and MRC. The MRC will

be inspec ed from Centre Street 10 the culvert outflow,

® Drain Liie Elevation Survey: We plan to conduct an elevation survey of the
drainage omponents along Center and Comimercial Street to compare drain line

HALEY &2.
ALDRICH
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inverts with local tar and groundwater elevations and to evaluate potential for tar
migratior into the drainage system.

w Lining o "the 42-inch Diameter Storm Drain in Centre Street: Plans and
specifications 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.

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

B Removal of Contaminated Sediments: Contaminated sediments will be removed
from the MRC from approximately STA 12470 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 of the WEB and the MRC. Contaminated sediments have not been removed
from the zulvert 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 »ill be addressed by lining of the 42-inch drain line.

NEW SITE INF JRMATION
Sediment Qualit y Data

L] 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 junction of the 42-inch line were analyzed for VOCs, SVOCs, PCBs, RCRA 8
Metals, T'otal Petroleurn Hydrocarbons and Hazardous Characteristics (pH,
flashpoin ', corrosivity). The results of the testing summarized on Table [ indicate the
sediment.. contain VOCs (primarily naphthalene and trimethylbenzenes), PAHs, and
low level; of chromium arsenic, and lead. PCBs were not detected.

L] DNAPL Z2ecovery System Piping Trench: One sample (Trench) collected on 28
Septemb: r 2001 from the approximately 1 cubic yard of excess soil from the DNAPL
Recovery System Piping Trench was analyzed for VOCs, SVOCs, PCBs, RCRA 8
Metals, 7'otal Petroleum Hydrocarbons and Hazardous Characteristics (pH,
flashpoin:, corrosivity). The soil was added 1o the roll-off container containing
culvert s« diment. The results of the testing are summarized on Table | indicate the
soils comain PAHs, and low levels of barium, chromium arsenic, and lead. PCBs
were not detected.

L] Culvert £ ediment Roll-Off: One composite sample (SED Comp-1) collected on 10

HALEY &2 October 1001 from the roll-off containing culvert sediment and the excess soil from

AL
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the DNA 'L recovery system piping trench discussed above was analyzed for VOCs,
SVOCs, I"CBs, RCRA 8 Metals, Total Petroleum Hydrocarbons and Hazardous
Characteristics (pH, flashpoint, corrosivity). The results of the testing summarized on
Table 1 irdicate 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 Observations

During the camer1 survey conducted on the drain line system on and around the KeySpan
property, coal tar infiltration was observed at all joints within the 42-inch diameter storm
drain located alor g Centre Street from DMH-2 1o 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 Cer tre Street from DMH-2 to DMH-3. Heavy sheens, strong coal tar odors and
impacted sedimer ts were observed within DMH-3, approximately 10 feet west of the single
barrel MRC. Imacted 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-inc:1 diameter storm drain. Sample results are summarized in Table 1.

The drainage net vork along Centre and Commercial Street was evaluated by reviewing
existing plans ani 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 yeen the Commercial and Centre Street storm drain line systems.

REMEDIATIO!N WASTE MANAGEMENT

On November 8, 2001 12.48 tons of contaminated soil from trenching for the DNAPL system
and sediments frc 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 13301.

Coal tar recovered from the DNAPL recovery system is temporarily stored in DOT- approved
steel drums withi1 the recovery shed with secondary containment. The storage plan was
reviewed and apj 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 | c.y. flexbins containing personal protective equipment (PPE) and tar
stained debris.
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Additional remed 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 ESML

Absorbent beoms and pads will be collected, stored in flexbins and disposed of off-site by

Clean Harbors.

SEAL AND SIGVATURE 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-1035 is
also included in / ppendix A herein.

CLOSURE

If you have any guestions 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 & ALDIJICH, INC.

GM? U /Mﬂ_,,&/ A-ﬁ
Keith E. Jo n Richard P, Standish
Vice Presidént Yice President, LSP-of-Record

Attachments:
Table 1 - Sediment Quality Data
Figure 1 - Site Plan
Figure 2 - Site and Subsurface Exploration Location Plan
Appendi> A - BWSC-105 (Copy) with Attachment
Appendi> B - Sediment Quality Data

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

GUMGSTEGIEVRASTATE  mav.doc

HALEY &2
ALDRICH,




TABLE Page Lof 1
SUMMARY OF MALDEN RIVER CULVERT AND WEST | ND BROOK SEDIMENT SAMPLES

FORMER MANUFACTURED GAS PLANT SITE

MALDEN, MASSACHUSETTS

SAMPLE DESIGNATION ALMRC DMH3 TRENCH SED COMP-1
SAMPLING DATE WA 32001 FIBIE00) 1 L2001
SAMPLE TYPE Sedi Sedi Soil Roll-off
YOCs (ugkg)
1,,4-T rimnethy Mesmens Wi (3 850 N {560 M {1000
1,35 Trimethylbenzene 460 M {600 M { 55080 N {16000
me-Kybene and pars-Kylens D (300 WD (600 NIy {11000 4000
Nophthalene 22000 & A1000 & WD {5600} 200000
SVOCs {upike)
1-Methy lmaphthalene . - 460 13000
2-Methylnaphihalene 3400 T Mo LT
Acemaphibene BL00 30 3800 G2
Acemphihylene 1700 660 6500 WDy {280
Anshrscene G500 1900 5400 34600
Benzo(sjandhraccns 430 300 HAXR 4400
Henniajpyrens 3500 1200 11E 1100
Benzaielayrene - . ] M} {280}
Benzolb) luoranthene 2600 &30 XK 300
Benzo(p, h.liperylens 200 44 Te ] M (2800
Benzoik!fluoranthene 2500 75 T4 400
bés{2-Eibylhexyliphthalate 1300 ND {350} NDy {1100 MO {570}
Cartazmle 1400 ax &0 M (2800
Chrysene 4000 1300 i 4000
Ditenen{a. hjanibracene S60 1 NI {3000 2000 M (2800}
Drnenmofursn 3400 2400 Dé 4200
Fluarasthens 11000 4100 a0 12000
Flearee 10000 3800 3100 THG
Indena{l 2, 3-cd)pyrens 100 590 TN NI 4000
Maphahalene 140 12000 30 30000
Perylene . . 200 NI (2800)
Phenanthrene 20000 B0 13000 11000
Pyrtie 10000 3600 400} 116000
RCRA METALS (mgikg)
Amsenic, Tosd 22 23 7.1 1
Basimim, Tota! ND {25 HIj24) 17 36
Cadmium, Tezsd KD {0.64) NI 0. 60 WD {042 NI (.45}
Chromiwm, Totl MR (13} KD {12} T.E 1]
Lead, Tota! 3 1 43 180
Mercery, Total ND {0.041) ND (00400 ND (k23 WD (0,25
Selenlusm, Total WD (13) WD {12 ND {0.84) NN {050
Sitver, Toasl ND {6.4) D {60 ND 2y ND (045
TPH (mgikg) Hil EE] =
Polpehdorinated Bipheyts (ugcgh
Aroclor 1016 ND (99 MO {92} N (266) N (284)
Aroclor 1221 WD 99 ND {92} N {266 NI} {284)
Aroclor 1232 WD {59 NI {92} WO {256 M {264}
Aroclor 1242 NI (59} WD (92} W {266) NI (284}
Amclor 1248 N {59 WD (32} MDD {266) NI (284}
Arclor 1254 WD {9 ND (92 ME G266} NI 284y
Arclor 1263 ND (3 KD (42) N (268} KD (184)

RCRA Hazardous Waste Charscterization

Carrogivity (as pH) T4 a0 Tk B.2
Ignizability {2s Flaskpaine, *F) = 165 > 165 =150 > 150
Reactive Cranide (mgfig) NI (%) RO () MO {022 MO (0.2
Reactive Sulfide {mg/kg) NI {1000 N {1 NI {1.83) 072
MOTES ARD ABBREVIATIING:

1. NINIy Compound ot detecied shave geastication limb: | amber in parentheses is the detection Hmit.
1 1= Wabee is #n esumale, detected & a concentration belovw ke reparting limit for the analyte.

L = Bample was nat iested Tor tis amalyle,

4. Only dewecred compounds e lhsed above, exteps for PCE @ witich arg all lsed.

5. e Indicses concemrathon excoaded calibratan rasge for U 1 analye,

TALEY & ALDERICH, INC.
(RACGSSE 00 aim tsblensedIRA 12, 5l TATRO0
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Massachusetts Department of Environmental Protection BWSC-105
Bureau of Waste Sit > Cleanup

IMMEDIATE RESPONSE ACTION (IRA) Release Tracking

TRANSMITTAL FORM . e sio G a00a0S - w0 (Subpart E

e —_— = —
A. RELEASE OR THREAT OF RELEASE LOC ATION!

Rele:se Name; Hest Fnd Brook/Milden River Culverts
{optic nal)
Street 100 Commercial Street Location Aid: Charles Strest
Cityown: Malden ZIP 02148-5510
Code:

EI] <heck here if a Tier Classification Submittzi has Jeen provided to DEP for this Release Tracking Number,
D Check here if this location is Adequately Regulal 3d, pursuant to 310 CMR

40.0110-0114.
Specify F'rograrn:D CERCLA D HSWA C srrective Action D Solid Waste Management | | RCRA State Program (21C Facilities)
Relaled Release Tracking Numbers That This IRA 1-13754

e e —
B. THIS FORM IS BEING USED TO: {chec k all that appliy)
D Submit an IRA Plan (complete Sections &, B, C, O, E, H, |, J and K).

] Check here if this IRA Plan is an update or nodification of a previously approved written IRA H%&Enithad*

Submit an Imminent Hazard Evaluation {comp ste Sections &, B, C, F, H, I, J and K).
Submit an IRA Status Report {compiale Sectiors A, B, C, E, H, |, J and K).

Submit a Request to Terminate an Active Ren edial System and/or Terminate a Continuing Response Aclion{s) Taken to Address an
Imminent Hazard {complete Sections A, B, C, [, E, H, 1, J and K),

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

You must attach all supporting dec cumentation required for each use of form indicated, including copies of
any Legal Notices a 1d Notices to Public Officials required by 310 CMR 40.1400.

C. FEELEASE OR THREAT OF RELEASE COl IDITIONS THAT WARRANT

ﬁ%ﬂy Media and Receptors Affected: (check all th: t [] Ar [] Groundwater GJ] Surface Water &J] Sediments | ] So
J] Wetland [ ] StormDrain [ | Pavec Suface [ | PrivaleWell [ ] Public Water Supply [ | Zone2 [ | Residence
[] School [ ] Unknown [ ] Other ‘ipecify
m;;l-u;g Conditions That Require IRA, Pursuant to 31 ) CMR 40.0412:  {check all that RJl 2 Hour Reporting Condition(s)
apgly
[ ] 72 Hour Reporting Condition(s) [ ] Substantial Release Migration [] oOther Condition(s)
Describe Intermittent release cf oil or hazardous material into.a surface water body
g;lpapln;a;;y Qits and Hazardous Materials Released:  (ceck all that Eﬂ Oils m:;‘-e’d [] Heavy Metals
RJ Others  Specify: Coal Tar
D. DESCRIPTION OF RESPONSE ACTIONS: (check all that

L.}
n/)
[]
[

apply)
" DCepl nt of Absorbent or Containment
[ ] Assessmentandlor Monitoring Only 1 Male;lw
D Excavation of Contaminated Soils E] Temporary Covers or Caps
|:| Re-use, Recycling or Treatment 7] Bioremediation
() Onsite () Offsite  Est. Vol cubicyargs [ ] Soil Vapor
Describe [] Structure Venting System
5 : . : Product or NAPL
[[| stoe  (O) OnsSite () OffSite EstVol:— cubicyards ] oS0 05
[] tandfit () Cover (O) Disposal Fst.Vol:i— cubicyards [ ] SrounduaterTreatment
r_—l Removal of Drums, Tanks or Conlainers D Air Sparging
Dig o D Temporary Water Supplies
’ SEC TION D IS CONTINUED ON THE NEXT PAGE.
Revised 2724195 Supersed: s Forms BWSC-005, 006, 010 {in part) and 011 Page 103

Do Mot Alter This Form



Massachusetts Deg artment of Environmental Protection BWSC-105
Bureau of Waste Site: Cleanup

IMMEDIATTIf.r EESPE NSE ACTION (IRA) Release Tracking
S ! il

: TRANSIMTIN. FORN Pursuant to 310 CMR 40.0424 - 40,0427 (Subpart m 362

D. DIZSCRIPTION OF RESPONSE ACTIONS (i ontinted):

[] ftemoval of Other Contaminated Media Lemparar; Evaciaton or Relocatinn of

o oo [T] Fencing and Sign Posting
[ ] ©Other Response Actions Describe

E] Zheck here if this IRA Involves the use of Innova ive Technaolegies {DEP is interested in using this information to aid in creating an
Innovative Technologies Clearinghouse).

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

; : quastions
Marmz of Environmental Soil Ma: Clean Harbors, Inc
Facil ty:
Towr and Loudon, NH/Quinecy, MR
State:

E“.?E"ﬁ“' of Remediation Waste Transported to  S=2e attached table
=l
F. IAMINENT HAZARD EVALUATION SUMM iRY: (check one of the following)

[ ] Based upon an evaluation, an Imminent Hazard 2xists in connection with this Release or Threat of Release.

D Eaﬂ?d upon an evaluation, an Imminent Hazard Joes not exist in connection with this Release or Threat of
ase,

[ ] 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 undartaken,

|:| Based upon an evaluation, it is unknown whethe r an Imminent Hazard exists in connection with this Release or Threat of Release.
However, response actions will address those ¢ nditions that could pese an Imminent Hazard,

G. IRA COMPLETION STATEMENT:

L3 Check here if future response aclions addressin j this Release or Threat of Release will be conducted as part of the Response Actions
Qlannad for & Site that has a}readg been Tier Cl: ssified under a different Release Tracking Number, or a Site that is identified on the
ransition List as described in 310 CMR 40,060 | (i. e., & Transition Site, which includes Siles with approved Waivers). These additional
response actions must occur according fo the di-adlines applicable to the earfier Redease Tracking Numnber (i. e., Site 1D Number).

gtala Release Tracking Number {i. &., Site 1D Ni mber) of Tier Classified Site or Transition
ite:
If any Remediation Waste will be stored, treate |, managed, recycled or reused at the site following submission of the IRA Completion
Statement, you must submit either a Release Ab stement Measure (RAM) Plan or a Phase IV Remedy Implementation Plan, along with the
appropriate transmil tal form, as an attachment to the IRA Completion Statement.

H. LSP OPINION:

| atte:st under the pains and penalties of perjury that | have personally examined and am familiar with this transmittal form, including any and all
daciments accompanying this submittal. In mg ;I‘OIE ssional opinion and judgment based upon appikcation of (i) the standard of care in 309
CMF: 4,021}, (i) the applicable provisions of 309 Clv R 4.02(2) and (3}, and (lil} the provisions of 308 CMR. 4.03(5), to the best of my
knovdedge, information and belief,

> jf Section B of this form indicates that an Immedis 'e Response Action Plan is being submilted, the response amimws% that %aieaj the
subjiect of this submittal {i) has (have) been develope 1 in accordance with the applicable provisions of MMG.L. ¢. 21Eand 310 C L0000, (i)
is {a'e) 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 (i) 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 t Hazard Evaluation is baing submitied, this Imminent Hazard Evaluation was developed in
acet rdance with the applicable provisions of M.G.L. .. 21E and 310 CMR 40.0000, and the assessment activllg(las} undertaken to support this
Imminent Hazard Evaluation complies(y) with the ap; licable provislons of M.G.L. c. 21E and 310 CMR 40.0000;

> if Section B of this form indicates that an Immedi: te Response Status Report is being submified, the respanse nnllnngls that is (are) the
subjact of this submittal (i) is (are) being implemente | 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 | urposes of such response action(s) as set forth in the applicable provisions of M.G.L. . 21E
and 310 CMR 40.0000 and (iii) complies{y} with the ( lentified provisions of all arders, permits, and approvals identified in this submitlal;

= if Section B of this form indicates thal an lmmedi; te Response Action Completion Statement or a Request to Terminate an Active
Remedial System and/or Terminate @ Continuing Response Action(s) Taken to Address an Imminent Hazard is being submitted, the
response action(s) that s {are) the subject of this sul mittal {i) has (have) been developed and implemented in accordance with the applicable
provisions of M.G.L. ¢, 21E and 310 CMR 40.0000, (1} is (are) a iale and reasonable to accomplish the purposes of such response
acticn(s) as set forth in the applicable proviskons of LG.L. ¢. 21E and 310 CMR 40.0000 and (i) complies(y) with the identified provisions of all
orders, permits, and approvals [dentified in this subn ittal.

SECTION H IS CONTINUED ON THE NEXT PAGE.

Revisied 2724755 Superse: es Forms BWSC-005, 006, 010 (in pari) and 011 Page 2013
Do Not Alter This Form



Massachusetts De partment of Environmental Protection BWSC-105

Bureau of Waste Si e Cleanup

IMMEDIATE RESP DNSE ACTION (IRA) Rempey |-

TRANSMITTAL FORM E -[ 362
Pursuant to 310 CMR 40.0424 - 40.0427 (Subpart D)

H. LSP Opinion {continued):

| am aware that significant penalies may result, inclL ding, but not limited to, possibie fines and imprisonment, if | submit information which | know to
be fulse, inaccurale or materially incomplete,

Eﬂ Check here if the Response Action(s) on which his opinion is based, if any, are (were) subject lo an s}, permit(s) andior approval{s)
issued by DEP or EPA. If the box is checked, 4 30 MUST atlach a statement identifying the appl ek i e, therecf.

LSP Name: Ri e LSP# 2242  Stamp:
Telephone Be(O-£59-4248 Ext.: 3138

FAX:
(optional)

Sigr ature:

Date: '1' m |q’ ﬁ‘t_H (:;D@' t}'\_

I. PERSON UNDERTAKING IRA:

Mame of Massachusetbs Eleatric Company

Organization:

Mame of Michels A. Vosse Tite: Senior Environmental Engineer
Conlact:

Street: 55 Bearfoot Road

City Town: Horthborough State MA ZIP Code: 01532-0000

Telephone: 508-421-7564 Ext.: i E0B~-A90-4708

FAaX:
{optional)
D Check here if there has been a change in the p wson undertaking the 1RA,

[J. RELATIONSHIP TO RELEASE OR THREZ T OF RELEASE OF PERSON UNDERTAKING IRA:  (check one)
R} RPorPRP Specify () Owner (T} Operior () Generator () Transporter Other RP or PRP: Barty of Tntereat
D Fiduciary, 3ar:~.urod Lender or Municipality with Zxempt Status (as defined by M.G.L. c. 21E, 5. 2)
D Agency or Public Litility on a Right of Way (as ¢ =fined by M.G.L. c. 21E, 5. 5())
] Other Person Undertaking IRA  Specify
K. CERTIFICATION OF PERSON UNDERTA {ING IRA:

_Michele B. Vose — , aftest under the pains and penalties of perury (i) that | have armnallf examined and
am familiar with the Information contained in this sut mittal, including any and all documents accompanying this transmittal form, {il} that, based on
my nquiry of those indlviduals immediately respons! sle for abtaining the information, the material information contained in this submittal is, to the
bes: of my knowledpe and belief, true, accurate and somplete, and (i} that | am fully authorized to make this attestation on behalf of the enti

lege ly responsibie for this submittal. |/the person or entity on whose behalf this submittal is made am/fis aware that there are significant p ties,
inciuding, but not limited to, possible fines and impri: onment, for willfully submitting false, inaccurate, or incomplete Information.

b=

By: X Qm Tile: Senicr Epvironmental Engineer
{signatura)

For Massachusetts Electric Compa iy Date: DB\_“ E\ 02~

¢ {print name of person or entity recarded in Sect an 1)

Fnlar address of the person providing certification, i * different from address recarded in Section
Snllmal:

CityTawn: State ZIP Code:
Teliphone: Ext. Fax:

; {optional}
YOU MUST COMPLETE ALL RELEV/ NT SECTIONS OF THIS FORM OR DEP MAY RETURN THE DOCUMENT AS
INCOMPLETE. IF YOU SUBMIT AN INCOMPLETE FORM, YOU MAY BE PENALIZED FOR MISSING
A REQUIRED DEADLINE.

Revised 2/24/85 Superse les Forms BWSG-005, 006, 010 {in part) and 0711 Page 3 of 3
Do Not Alter This Form



ATTACHMENT TO BWSC- 05 RTN 3-0362

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

QUANTITIES OF REMEDI TION WASTE TRANSPORTED TO DATE

Remediation Wz ste ESMI Clean Harbors, Inc.
Sediment 421.48 -
Soll Spoil (RW-1) 12 tons
Qily equipment - PPE, boon s, efc, - 8 drums
Oily equipment - PPE, boon s, elc. — 4 flexbin
Oily equipment - PPE, boons, etc. e 23 cubic yards
Coal tar - 20 drums
Well Development (sedimer thwater) - 3446 gallons (MAC1)
DNAFPL — 2506 gallons (DO18)
Decon water e 3 drums
H. LSP OPINION

Response Actions on whi :h this opinion is based were subject to the Tier |
Permit issued by DEP on 28 December 1992 and the Order of Conditions
issued by the Malden Cor servation Commission on 21 September 1999,

F OGS0 TRIOSTEL XL




APPENDIX B
Sediment Quality Data



GROUNDWATER? e
ANALYTICAL oo

Telephone (S08) 759-4441
FAX (508) 759-4475

September 21, 2001

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

Project: Malden Culvert/065¢ 8-608
Lab 1D: 44233
Sampled:  09-05-01

Dear Steve:

Enclosed are the Metals, PCBs, Vo atile Organics, Semivolatile Organics, H'fdrﬁcarbun Fingerprint,
Ignitability, Reactivity and Corrosi vity Analyses performed for the above referenced project. This
project was processed for Standard Two Week turnaround.

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

| 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 belic f, accurate and complete.

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

S'tncerely,

j onathan R. Sanmrd
President

|RS/amb
Enclosures




GROUNDWATER
ANALYTICAL
EPA Method 8260B
"/olatile Organics by GC/MS
Fieid 1D: 42/MRC Laboratory 1ID:  44233-01
Project: Malden Culvert/0655 1-608 QC Batch |D: 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: 1
% Maisture: 20 Page: Tof2
" CASNumber | Analyte Concentration Units _ |Reporting Limit]
75-71-8 i Dichloredifluoromet yane BRL ug/kg 600 |
74-87-3 | Chloromethane BRL ug/Kg 600 |
© 754014 ! Vinyl Chioride } BRL up/Kg &0 |
74-83-9 | Bromomethane i BRL . uglKg 600
. 75-00-3 \_Chloroethane | BRL | ug/Kg 600 |
. 75-69-4 |_Trichlorofluorometh. ne ' BRL | uglKg 600 |
© $0-29-7 | Diethyl Ether BRL | ugkg | 600
75-354 | 1,1-Dichloroethene BRL I ugKg | 300
761341 | 1,1,2-Trichlosotrifluc roethane BRL | ugKg | 3,000 |
. B7-B4-1 Acetone BRL ! uglkg 3000
_75-150 Carbon Disulfide I BRL ! uglKg 3000 |
75092 _Methylene Chloride ! "~ BRL " ugKg | 1,200 |
_ 156-60-5 __trans- 1,2-Dichloroet 1ene ; ___BRL u | 300
1634-04-4 * Methyl tert- butyl Etk er (MTBE) __BRL ug/Kg | o0 -
75-343 . 1,1-Dichloroathane : BRL ugKg | 300 -
590-20-7 " 2,2-Dichloropropant ; BRL ugKg | 300
~156-59-2 ' cis-1,2-Dichloroethe ne | BRL ug/Kg | 300
78-93-3 i _2-Butanone (MEK) | __BRL ugKe | 3,000
74975 Bromochloromethar 2 0 ~ BRL ugkg 300 '
_ 109-99-9 . Tetrahydrofuran {TH ) ! __BRL ug/Kg ' 3,000 .
67-66-3 i Chloroform ' ~ BRL uglkg ! 300
~ 71-55-6 - 1,1,1-Trichloroethan » ; BRL _ug/Kg 300 |
" 56-23-5 " Carbon Tetrachlorid:- BRL _ug/Kg 30
© 563-58-6 1,1-Dichloropropent ~_BRL ug/Ke 300 |
71-43-2 " Benzene BRL ugkg | 300 .
107-06-2 1,2-Dichloroathane B S _ BRL uglkg | 300
79-01-6 Trichloroethene ___BRL ug/Kg 300
_ 78-87-5 1,2-Dichloropropane __BRL ug/Kg 300
74-95-3 Dibromomethane BRL uglkg | 300
 75-274 Bromodichlorometh. ne BRL ug/kKg | 300
10061-01-5 cis- 1,3-Dichloroproy ene BRL ugkg | 300
108-10-1 4-methyl-2-Pentanar e iIMIBK) BRL ug/kg ! 3,000
108-88-3 Toluene BRL ugKg | 300
10061-02-6 trans- 1,3-Dichlorop opene BRL ug/kg | 300 i
79-00-5 1,1,2-Trichloroethan BRL vg'Ke | 300 |
127-184 Tetrachloroethene BRL ug/Kg ! 300 i
142-28-9 1,3-Dichloropropan: BRL uglKg | 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 [ 300
~108-90-7 Chlorobenzene BRL - ugKg | 300
_ 630-20-6 1,1,1,2-Tetrachloroe hane BRL ug/Kg ¢ 300
_100-41-4 Ethylbenzene BRL uglkg | oo

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



GROUNDWATER
ANALYTICAL
EI'A Method 8260B (Continued)
Jolatile Organics by GC/MS
Field 1D 42/MRC Laboratory 1D: 44233-01
Project: Malden Culvert/0652 8-608 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: 1
% hoisture: 20 Page: 20f2
" CAS Number | Analyte ] Concentration | Units |Reporting Limit
108-38-3/106423  meta- Xylene and p: ra- Xylene 3 BRL .. oo __ugKg 300
95-47-6 ortho- Xylene BRL ug/Ke 300
_ 100-42-5 Styrene = BRL  uglkg 300
75252 Bromoform B T Bl O S ug/Kg 300
98828 Isopropylbenzene - BRL ug/Kg 300
108-66-1 Bromobenzene ) B BRL  uglkg 300
79345 1,1,.22Tetachlorocthane BRL  ugKg 300
_96-18-4 g 3-Tr|t:hluroprq.1 ne . BRL . ug'Kg 300
103-65-1 n-Propylbenzens } BRL ug/Kg 300
"95.49.8 2-Chlorotoluene - ~BRL ug/kg 300
108-67-8 1,3.5-Trimethylbenz zne 460 ug'Kg 300
106434  4Chlorotoluene __ BRL ug/K 300
98066 tert-Butylbenzene S ~BRL T 300
95 63 6 12 4-Tnmethylbenz=ne o oBRL  wuglKg 300
135 Bﬂ-ﬂ sec Butylbenzene . BR uglkg _BDEI_ o
‘541731 1,3-Dichlorobenzen 2 T T TTUUBRL T T Tugkke 300
99&3?-6 o 4 ISOPN_J[I-_‘,"_'_H_J_IUET!E . _BRL _ uglKg 300
10&46—? "1,4-Dichlorobenzen : . BR.  ugKg 300
95:50- " Ti2Dichlorobenzen: 0 BRL_ ugkg 300
104- 51-& n-Butylbenzene T - R || 1,1 300
96-12-8 " 1,2-Dibromo-3<chlo opropane BRL  uglkg 300
120821 1,24-Trichlorobenzme  _ _ _  BRL sz SR e
B7-68-3 Hexachlorobutadier B o messmanmsnamey B s MERE 300
91.203 _ Naphthalene 22000 Se— e
B7-61-6  1,2,3-Trichlorobenz -rue e .. BRL ug/Kg 300
- QC Surrogate Compounds ' ﬁﬂmfeﬂf ! E!C Limits
Dibromofluoromethane 90 % 80-120%
1,2Dichloroethaned, T T T T ey 7T T goln20%
Toluened, B 98 % BI-117%
#Bmmuﬂuwabenzene S '“]2 % - N i ?4 --'I_ITE-:‘_-“ )

Test Mmhnds Ior EvalL
a5 specified in Tables

Method Reierence:

Standards (310 C.MLF.
Re iuits are reporied on a dry weight basis. Analysis performed wtilizing methanol

effective 12/1/97.
extraction technigue.

Report Motations: BRL Indicates conce

concentration

ating Solid Waste, LIS EF.& SW-B46, Third Edllmn, Update Il L1926). Analyte list
& and 7 of the method, and additional analytes as specilied by MA DEP Method 1
40.0973) and recommended by MH DES for initial waste site investigations,

itration, it any, is below reporting lirmit tor analyte. Reporing limit is the lowest
nat can be reliably quantified under routine laboratory operating conditions.

Groundwater Analytical, In -,

@

Reporting limii s are adjusted for sample difution, percent moisture and sample size.

Indicates conce viration exceeded calibration range for the analyte.

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



GROUNDWATER
ANALYTICAL

EPA Method 8260B
Volatile Organics by GC/MS

Field 1D: DMH-3 Laboratory 1:  44233-02

Project: Malden Culvert/065F B-608 QC Batch 1D: Vm2-2185-E

Client: Haley & Aldrich, Inc Sampled: 09-05-01

Container: 40 mL VOA Vial Received: 05-07-01

Preservation: Methanol / Cool Analyzed: 09-19-01

Matrix: Sail Dilution Factar: 2

% Moisture: 15 Page: 1o0f2
CAS Number | Analyte ' Concentration | Units " Reporting Limit

. 7571-8 _ Dichloredifluorome hane _ ... BRL __ugKg 1,200 _3
74873 Chloromethane BRL  __ ugKg _ 1,200
7304 VinylChleride BRL __ugkg 1,200

_ 74839  Bromomethane o i e B oo ARG PLIOE

75003 Chioroethane " BRL __ uglKg 1,200

_75694 T"‘-‘h'ﬂfﬂ"“'ﬂmmﬂh ine o s e e MR LR

60297 Diethyl Ether i R R P s s s T T TORE
75-35-4 1, 1-Dichloraethene T TR I .
76131 1,1,2Trichlorotriflucroethane __ BRL _ ugKg 6000
67641  Acetone "~ BRL " ugKg 6000 _
75150 ~ CarbonDisulfide  ~  _ BRL " ugKg 6,000
75-09-2 Methylene Chioride el . . BRL___ ugKg 2,400
156605  wans-12Dichlorelrene " BRL_ ugKg 600
1634-04-4 Methyl tert- butyl A EtFor (MTBE) ~ BRL . uglKg 800
75343 1,)-Dichioroethane. ~~ _ BRL = ugkg 800
590-20-7 2, 2-Dichloropropane ~ BRL ugKg 600
156-59-2 _cis-1,2-Dichloroethere ~~  ~  BRL ug/Kg 600 .
78-93-3 2Butanone (MEK) " BRL " ugKg 6000
74-97.5 _ Bromochoromethan: _ © BRL __  ugKg 600
1l'J9 .99.9 ~ Tetrahydrofuran (TH) _ BRL ... ueKg 6000
67-66-3  Chloroferm . BRL . ueglkg 60D
71-55-6 " 1,1,1-Trichloroethan : ) BRL  uglkg 600
56-23-5 Carbon Tetrachloride - ] BRL  ugKg 600
563-58-6 1,)-Dichioropropene _ BRL ~ugkg 600
71-43-2 Benzene o L. ugkg 600
107-06-2 1,2- Drchluruethane i BRL - uglKe _T_" (00
79-01-6 Tncﬁl_:;l:ﬁ;ethene ' ) . CBRL ug/ke : __n_S_l]E .
78-87-5 _1,2-Dichloropropane ) BRL ... uKg 600
74953 ~ Dibromomethane T BRL ugKg 600
75-27-4 _ Bromndnchlurometl'i_:ne _ : BRL . uglkg __E[Iﬂ
10061-01-5 cis-1,3- D-chiumamme N BRL  ugKg  e00
108-10-1 ! 4—Mmh~.rl2l’entanun1{MIBK} , BRL uglKg _Eu_ﬂ[l_ﬂ_
108-88-3  Toluene T BRL Cuglkg 600
10061-02-6 _ trans-1,3- Dmr_\lc_uupr .p-ene‘_ L BRL ug'kg _ ___:__@i:_l':n_:
79-00-5 75 z_{gp_hlometham - ) BRL o ugkg _ 600
127-18-4 _ Tetrachloroethene ~ BRL . ug/Kg 600
14:: 28-9 1,3-Dichloropropane ~ BRL ~ ugKg 60D __’:
591-78-6 _ 2-Hexanore BRL ugke 6,000
12_4-43 -1 D|bmrmchiomn‘-erh ne ) BRL ugKg 600
106-93-4 ~ 1,2-Dibromoethane { ‘DB) BRL . ug/keg 600
108-90-7 Chlorobenzere ) . - BRL ugKe 60O
630-206  1,1,1,2-Tetrachloroet vane _ ~ BRL ugKg 800
100-41-4 Ethylbenzene - BRL ug/Kg »

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



GROUNDWATER
ANALYTICAL

Ei'A Method 82608 (Continued)
volatile Organics by GO/MS

Field ID: DMH-3 Laboratory ID:  44233-02

Project: Malden Culvert/065Z 8-608 QC Batch 1D: VM2-2185-

Client: Haley & Aldrich, Inc Sampled: 09-05-01

Container; 40 mL YOA Vial Received: 09-07-01

Preservation: Methanol / Cool Analyzed: 09-19-01

Matrix: Soil Dilution Factor: 2

% Moisture: 15 Page: 2of2

| CAS Number | Analyte | Concentration | Units | Reporting Limit]
108-38-3/106-42-3 ' meta- Xylene and pz ra- Xylene BRL | up/Kg 600 .

~ 9547-6 | ortho- Xylene BRL | ugKg | 600 |

 10042:5 | Styrene S _BRL | eeg T 600 ]

| 75-25-2 . Bromoform BRL | ugKg : 600

98828 | Isopropylbenzene . ____BRL '_.ug/Kg | 600

108867 | Bromobenzene _ TTBRU T ugke |00
79345 1,1,2,2-Tetrachioroe hane oo ot e TR .. ugKg | 600
96-18-4 | _1,2,3-Trichloroprop: ne ___BRL : upKg | 600 |
_103-65-1 | n-Propylbenzene ; B BRL T _ugkg | 600 |
95-49-8 ! 2-Chloratoluene | BRL © uglKg 600 .

_108-67-8 ' 1,3,5-Trimethylbenz :ne _ BRL | ugKg | 600 |

106434 | 4Chlorotoluene BRL ! ug'Kg | 600 !

__98-06-6 | tert- Butylbenzene e BRL o upKe  BOO
95636 1,24Trimethylbenzne 850 ugkg 600
135988 sec-Butylbenzene =~ _BRL  ugKg 600
541-73-1 i 1,3-Dichlorobenzen - _ BRL ug/Kg B0

99-87-6 | 4lsopropyltoluene - ___BRL ug/kg | 600

106467 . 1,4-Dichlorobenzen:: BRL . ug/Kg | 600 |

95-50-1 __" 1,2-Dichlorobenzen: L ___BRL __uglkKg 600

_104-51-8 . n-Butylbenzene BRL - uplkg 600

96128 1,2-Dibromo-3-chlor spropane BRL ug'Kg 600
120-82-1 ' 1,2,4Trichlorobenze ne ~_BRL uglkg | 600
B7-68-3 Hexachlorohutadien 3 _ BRL ug/Kg | 600

91-203 " Naphthalene . 9000 e 0 ugKg 600

__EE'I—G 1,2,3-Trichlorobenze ne _BRL _ ugKg 600 -

QC Surrogate Compounds Recovery | QC Limits |

Dibromoflucromethane 85 % B i 80-120 %

~1,2Dichloroethaned, o 96 % i 80-120 %
Toluened, ) L 100 % o B1-117 %

' 4—Bronmﬂuurobmzene 106 % L 74-121 %

M-ethud Reference:  Test Methods tor Evalu: ting Solid Wasle LIS EPA, SW-846, Thlrd Edition, Update I {1996). Analyte |ist
a4 specified in Tables ) and 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 12/1/97, Re: Jits are reported on a dry weight basiz. Analysis pedormed utilizing methanol

extraction technigua.

Report Motations: BRL Indicates concen ratlon, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration i at can be reliably quantiiied under routine laboratory operating conditions,
Reporing limit: are adjusted for sample dilution, percent moisture and sample size.

e Indicates concer tration exceeded calibration range for the analyte,

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



GROUNDWATER
ANALYTICAL

ASTM Method D3328-90 (Modified)
Hyd ocarbon Fingerprinting by GC/FID

Field 1D: 42/MRC Laboratory ID: 4423303
Project: Malden Culvert/065. .8-608 0QC Batch 1D: HF-1568-M
Client: Haley & Aldrich, Inc. Sampled: 09-05-01
Container: 500 mL Glass Received: 09-07-01
Preservation: Cool Extracted: 09-10-01
Matrix: Soil Analyzed: 09-13-01

% Moisture: 20

Dilution Factor: 1

Qualitative Identification

This sample has GCFID characteristics tat are similar te:
1. Petraleum products i the n-C9 to n-C36 range.

| Analyte Concentration Units i Reporting Limit
 Total Petroleum Hydrocarbons 870 me/Kg 73
_ QC Surrogate Compound Recovery QC Limits

ortho -Terpheny! 91 % 60 - 140 %

Method Reference: Comparnison of Waterh wme Petroleum Oils by Gas Chromatography, Volume 11,02, Water, American
Society for Testing an: | Materials (19900, Analvtical protocol modified by use of an internal standard.
Results are guantified on the basis of Sa-androstane, Sample preparation protecol moditied by use
of microwave accelen ted solvent extraction. Resuits are reported on a dry weight basis,

Report Motations: BRL Indicates concer iration, it any, is below reporting imit tor analyte. Reporting limit is the lowest

concentration 1 iat can be reliably quantified under routine laboratory operating conditions.
Reporing limit, are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc, P.O. Box 1200, 2128 Main Street, Buzzards Bay, MA 02532




GROUNDWATER
ANALYTICAL

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

Field 1D: DMH-3 Laboratory 1D:  44233-04
Project: Malden Culvert/0655: -608 QCBatchID:  HF-1568-M
Client: Haley & Aldrich, Inc. Sampled: 09-05-01
Container: 500 mL Glass Received: 09-07-01
Preservation: Cool Extracted: 09-10-01
Matrix: Sail Analyzed: 09-13-01

% Moisture: 15

Dilution Factor: 1

! : Qualitative Identification

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

f Analyte Concentration Units | Reporting Limit
i Total Petroleum Hydrocarbons 530 | mg/Kg | 70
E_ QC Surrogate Compound Recovery QC Limits

' ortho -Terphenyl : 86 % . 60 - 140 %

Method Reference:  Comparison of Waterbol ne Petroleum Qils by Gas Chromatography, Volume 11.02, Water, American
Society for Testing and viaterials (1990). Analytical protocol modified by use of an intemal standard.
Resuits are quantified o1 the basis of Sa—androstane. Sample preparation protocol modified by use
of microwave accelerat < solvent extraction. Resulls are reponted on a dry weight basis.

Reporl Motations: BRL Indicates concenti stion, if any, is below reporting limit for analyte. Repaorting limit is the lowest

concentration th: t can be relizbly 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




GROUNDWATER
ANALYTICAL

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

Lab ID: 44233-04 Hydrocarbons Laboratory

204
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GROUNDWA
ANALYTICAL

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

Field 1D: DMH-3 Laboratory ID: 44233-04

Project: Malden Culvert/D655f -608 QC Batch ID:  PB-1412-M

Client: Haley & Aldrich, Inc. Sampled: 09-05-01

Container: 500 mL Glass Received: 09-07-01

Preservation: Cool Extracted: 09-10-01

Matrix: Soil Analyzed: 09-11-01

% Maoisture: 15 Dilution Factor: 1

CAS Number | Analyte Concentration -1 Units  [Reporting Limit

12674-11-2 | Aroclor 1016 i BRL | uglKg 92
11104-28-2 - Aroclor 1221 ! BRL ug/Kg 92
11141-16-5 © Aroclor 1232 i BRL ug'Kg 92
53469-21-9 | Aroclor 1242 : BRL uglkg | 92 |
12672-296 | Aroclor 1248 BRL ug/kg | 92

¢ 11097-69-1 . Arocltor 1254 ; BRL ug/kg | 92

! 11096-82-5 " Aroclor 1260 ] BRL vg/Keg 92

{ QC Surrogate Compound | Recovery : QC Limits

| Tetrachloro-m -xylene o ! 89 % 25-11 %

| Decachlorobiphenyl 107 % 28-138 %

Method Reference:  Test Methods for Evalua ing Solid Waste, U5 EPA, 5W-B46, Third Edition, Update 11l {1996}, Anaiyte list
as Aroclor analytes fon 1erly specified by EPA Method B0B0A. Results are reported on a dry weight basis.

Report Notations: BRL Indicates concent ation, if any, is below reporting limit for analyte. Reporting limif is the lowest
concenlration th it can be reliably quantified under routine laboratary 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 1D: 42/MRC Laboratory 1D: 44233-03

Project; Malden Culvert/06558-608 Sampled: 09-05-01

Client: Haley & Aldrich, Inc. Received: 09-07-01

Container: 500 ml Glass % Solids a0

Preservation: Cool

Matrix: Soil

i | : Reporting !

| CAS Numheri Analyte Concentration i Linits Limit Analyzed QC Baich Method |
7440-318-2 Arsenic, Total i 2.2 : n‘rga’i(g 1.3 - 0910 MM-1431-5 60108 ‘
7440-39-3  Barium, Total BRL ° mg/Kg 25 09-10-01  MM-14315 60108
7440-43-9 Cadmium, Total BRL mgl"Kg D.64 D9-11-01 MM=-1431-5 60108
7440-47-3  Chromium, Total BRL  mg/Kg 13 091001 MM-14315 60108
7439-92-1 Lead, Total 36 mgKg 13 09-10-01 Mh-1431-5 60108
7439.97.6  Mercury, Total BRL mg/Kg  0.041 091001 MM-1083.S  7471A
7782-49-2 Selenium, Total BREL mg.-'l(g 13 09-11-01 M.Ma_I 431-5 60108
7440-22-4 Silver, Tatal BRL mg,!'Kg 6.4 091001 MM-1431-5 0108

Method Reierence:  Test Methods for Evaluat ng Solid Waste, US EPA, SW-846, Third Edition, Update Il (1996),
KESUNS afe replried on 1Oy welgnt basis.

Reporl Notations: BRL Indicates concent stion, if any, is below reporting imit for analyte. Reporting limit is the lowest
CONCEeNIralon thi [ Can DE reliatly Quantified unoer ULINe |a00rAI0rY QRErEting CoNmitions.
Kepoming Hmits ; fe ad|uslea for sample guulion and sample size.

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



Trace Metals by ICP-AES and CVAA

FieldlD:  DMH-3 Laboratory 1D:  44233-04

Project: Malden Culvert/06558-601 Sampled: 09-05-1

Client: Haley & Aldrich, Inc, Received: 09-07-01

Container: 500 mL Glass % Solids a5

Preservation: Cool

Matrix: Soil

{ . . Reporting T
lE.AS Number Analyte - Concentration Units M Analyzed QCBatch | Method i
| 7440-38-2 | Arsenic, Total 2.3 mgKg . 1.2 | 091001 | MM-1431S | 60108
| 7440-39-3 | Barium, Total BRL mg/Kg | 24 | 091001 | MM-1431S | 60108
| 744043.9 | Cadmium, Total BRL mg/Kg © 0.60 | 091101 | MM-1431-S | 60108
| 7440-47-3 | Chromium, Total BRL mgKg | 12 [ 091001 | MM-1431-5 | 60108
| 7439-9241 | Lead, Total 18 mgKg | 12 | 091001 | MM-1431S | 60108
| 7439:97-6 | Mercury, Total BRL | mg/Kg = 0.040 09-10-01 | MM-1083-5 | 7471A
| 7782-49-2 | Selenium, Total BRL | mgKg & 12 | 091101 | MM-1431.5 | 60108
7440-22-4 | Silver, Total BRL | mgKg 60 091001 , MM-14315 | 60108 _
Method Reference:

Report Notations: BRL

Test Methods for Evatua ing Solid Waste, LS EPA, SW-B46, Third Edition, Update 11 {1996).
FESUITS are reported on a ory WeIghni basis.

Indicates concent ation, if any, is below reporting limit for analyie. Reporting limit is the lowest

CONCEntralgn th it Can be reladly quantined UNOer rouling IAboralory Operaling conanions,
KEporing Nimits 1re 20justeq far sample dIUlion and sample size.

Groundwater Analytical, inc., 2.0. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

RCRA Hazardous Waste Characterization

Field 1D: 42/MRC Laboratory ID:  44233-03
Project: Malden Culvert/06558-6( 8 Sampled: 09-05-01
Client: Haley & Aldrich, Inc. Received: 09-07-01
Container: 500 mL Glass
Preservation: Cool
Matrix: Solid
Analyte Resul Units : Repori® | RCRALimit |  Analyzed Method
Corrasivity (as pH) 7.4 pH NfA >20and <125 09-12-01 EPA 9045C
* lgnitability {as Flashpoint} > 165 oF 70 t 09-12-Mm EPA 1010-Mod
Reactive Cyanide IRL . mgkg 5 250 ° 09-12-01 SW-846 Chp. 7.3.1
Reactive Sulfide fRL  mekg 100 500 ° 09-12-01 SWHB46 Chp. 734

Method References:  Test Methods for Evalus ting Sohd Waste, US EPA, SW-846, Third Editicn, Update 111 {1996).

Report Notations: BEL

Indicates result, | any, is below reporting limit for analyte. Repoding limit is the lowest

value that can b2 reliably quantified under routing laboratory operating conditions.
Repodting limits are adjusted for sample dilution and sample size.

When ignited, b ims so vigorously and persistently that it creates a hazard (40 C.F.R, 261.22).

Current EPA gui lance level (SW-H46).

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



GROUNDWATER
ANALYTICAL

RCRA lazardous Waste Characterization

Field 1D: DMH-3 Laboratory ID:  44233-04

Praject: Malden Culvert/06558-6( B Sampled: 09-05-01

Client: Haley & Aldrich, Inc. Received: 09-07-01

Container: 500 mL Glass

Preservation: Cool

Matrix: Solid

Analyte i Resul Units ‘TI" m’:’t"’ RCRA Limit Analyzed Method

Corrosivity {as pH} 6.0 pH N/A =2Dand <125 09-12-01 EPA 9045C
Ignitability (as Flashpoint) > 165 of 70 + 09-12-01 EPA 1010-Mod
Reactive Cyanide I KL me'kg 5 250 * 09-12-0 SW-B46 Chg, 731
Reactive Sulfide I RL mg/Kg 100 500 ° 09-12-01 SW-846 Chp, 7,34

Method References:  Test Methods for Evalui ting Solid Waste, LIS EPA, SW-846, Third Edition, Update Il (1996).

Report Notations: BRL indicates result, { any, is below reporting limil for analyte, Reporting limit is the lowesl

value that can t » reliably guantified under routine labosatory operating conditions,

Reporting limits are adjusted for sample dilution and sample size.
t+  When ignited, bims so vigorously and persistently that it creates a hazard (40 CFR. 261.22),
4] Current EPA gui lance level [SW-846).

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



GROUNDWATER
ANALYTICAL
Project Narrative
Project:  Malden Culvert/06558-601: Lab ID: 44233
Client: Haley & Aldrich, Inc. Received: 09-07-01

A. Physical Condition of Sample(s)

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

B. Project Documentation

This project was accompanied by sitisfactory Chain of Custody documentation. The sample container
label(s) agreed with the Chain of Custc dy.

C. Analysis of Sample(s)

Mo analytical anomalies or non-confc ‘mances were noted by the laboratory during the processing of these
sampleis). All data contained within tf 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

Quulity Assurance/Quality Control

A. Program Overview

Croundwater 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 Cuidelines and
Specifications for Preparing Quality Assurance Project Plans, US EPA QAMS-005/80 (1980), and Test
Methods for Evaluating Solid Waste, L'S EPA, SW-846, Update Il (1996).

Quality Control protocols include written Standard Operating Procedures (SOPs) developed for each
analytical method. SOPs are derived from US EPA methodologies and other established references.
Standards are prepared from comme cially 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; and excepting GOMS 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 mist 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 fiom 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 usei| to assess the accuracy of the analytical method. A Laboratory Control
Sample consists of reagent water or ¢ dium sulfate spiked with a group of target analytes representative of the
method analytes. Accuracy is defined as the degree of agreement of the measured value with the true or
expected value. Percent Recoveries for the Laboratory Control Samples are calculated to assess accuracy.

Method Blanks are used 1o 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. Sample 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 Compoun is are organic compounds which are similar to the target analytes of
interest in chemical behavior, but which are not normally found in environmental samples, Percent
Recoveries are calculated for each Suirogate Compaund.

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




GROUNDWATER

ANALYTICAL
Quality Control Report
Liboratory Control Sample
Caegory: EPA Method 82608
QCBachID: VM2-2185-EL
(Matrix:  Soil
Units: ug/Kg
| CAS Number | Analyte | Spiked Measured Recovery | QC Limits
i 75-35-4 1,1-Dichloroethene | 2,500 2100 | B85% | 70-130%
, 71432 Benzene I 2,500 2400 | 9% | 70-130% :
. 79016 Trichloroethene ! 2500 2000 | 81% ! 70-130%
1 108-88-3 _ Toluene | 2500 | 2300 . 93% | 70-130% ,
. 108-90-7  Chlorobenzene I 2500 | 2300 | N% . 70-130% !
! QL Surrogate Compounds | Recovery | : QC Limits ]
| Dibromofluoromethane . 92 % ; 80-120 % '
. 1,2-Dichloroethane-d, T 98 % T 80-120% i
Toluened, . 101 % T TR -
~ 4-Bromofluorobenzene B % T4-11% |

Method Reference:  Test Methods for Evaluat ng Solid Waste, US EPA, 5W-846, Third Edition, Update §ll (1996),

Report Notations: All calculations perform «d prior 1o rounding. Quality Control Limits are defined by the methodalogy,
or alternatively based  Jon 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: EPA Method 82608
QC 3atch ID: VMZ2-2185-EB
Matrix:  Soil
Page: 1o0f2
" CAS Number | Analyte [ Concentration | Units [Iepnrlmglimltl
75718 Dichloredifluaromet! ane BRL _ugKg 500
74873 Chloromethane o BRL . TugKg | 500
75014  Vinyl Chloride i . BRL  ugkg 500 '
74839 Bromomethane BRL o uglkg 500 |
75003 Chloroethane o BRL  ug/ke 500
75-68-4 Trichlorofluoromethate - . BRL  ug/kg 500
60-29-7  Diethyl Ether e g s, BRG. o e JUBREC o M
75354 1,1-Dichloroethene . BRL _ uglKg 250
HE}I 11 2-Trichlorotrifluo oethane  ~~~ ~ ~ BRL ~  uy 2500 . ..
s SO AT RONIDN, | | N | T, B
75-150 __ Carbon Disuliide o s e s TR o e JORIREL o o TREEORET
75092 Methylene Chloride i 2 coBRE o o uplKR 1000 .
156-60-5  trans- 1,2-Dichloroetf ene i _ BRL . uglKg 250
1634-04-4 ___ Methyl tert- butyl Ethor (MTBE) BRL uplKg 250
75-34-3 ] 1,1-Dichloroethane . BRL ugKg 250
590207  _2,2-Dichloropropane _— — ~~  __ BRL _ug/Ke 250 _
156-59-2 cis- 1,2-Dichloroethese —— BRL ug/kg 250
78-93-3 z El_.l__ta_riune (MEK) BRL ug/Kg 2,500
74975 __B_r_c@o-chlommuham . BRL ug/Ke 250
109999 Tetahydrofwran (THF____ ____ BRL vgke 2500
67-66-3 Chloroform S BRL ug/Kg 250
71-55-6 1,1, 1-Trichloroethane —— — — —  BRL ug/Kg 25
56-23-5 . Carbun Tetrachloride . BRL ugkg 250
561586 1,1-Dichloropropene _ _  BRL vgke 250
71432 Benzene ST ek ugke 250
107-06-2 1, 2Dichloroethane _ ~ BRL ugKg 250
79-01-6 _ Trichlorgethene o o BRL ugKg 250
78-87-5 Y2 ﬁff:hloropmpane .. BR ugKg 250
74953 Dibromomethane """ T T TRl ugkg 250
75-274 Bromodichlorometha e , T .1 X ug/Ke 250
10061015 cis-1,3-Dichloropropme s = ow g oo BRE ug/Ke 250
108-10-1 4Methyl-2-Pentanom (MIBKI " BRL ug/Ke 2500
108-88-3  Toluene - BRL ug/Kg 250
10061-02-6 trans-1,3-Dichloropr pene . BRL ug/Kg 250
79-00-5 1,1, 2-Trichloroethane BRL ugKg 250
127-18-4  Tetrachloroethene  BRL ugKg 250 ~
142-28-9 1,3-Dichloropropane - - BRL uglkg _253__'___
391-78-6 2-Hexanone e e .. BRL ug/ke L
124-48-1 Dibmmochiummeih. e o ~_ BRL nglg 250
106-33-4 1,2- Dubmmoethane [I DB‘J o o BRL ug/Kg 250
108-90-7 Chlorui:nenzene . BRt ug/Kg 250
630-20-6 11,0, 2 Tetrachloroetiane ~~ ~~ © BRL ug/Kg 250
100-41-4 _Ethylbenzene  BRL ug/Ke 250

Croundwater Analvtical, In =, P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Quality Control Report
Method Blank

i ategory: EPA Method 82608
QC llatch ID: VM2-2185-EB

Method Reference:

Report Notations:

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

Matrix:  Soil
Page: 20f 2
CAS Number | Analyte ] Concentration | Units__ [Reporting Limit|
108-38-3106-42-3  meta- Xylene and par: - Xylene B L. | 4,1 250
95476 ortho-Xylene ) e B UG 250
100-42:5 Styrene e e Mgy T UG - del
75-25-2  Bromoform eee - BRL __ uglKg 250
98-828  lsopropylbenzepe ~  BRL _ ugkKe 250
_1-:)&456—_1___ s rm‘nubenzene . BRL_ uglKp 250
79345 1,1,2,2-Tetrachioroett ane o BRL  ugKg 250
96184 _ L23-Trichloropropan: _BRL_ uglKg 250
103-65-1 n-Propylbenzene ... BRL __uglKg 250
~ 95-89-8 __2Chiorotoluere  BRL_ ugKeg 250
- 108-67-8 lSETﬂmEtilenzme o BRL ug/Kg 250
- 106-43-4 4-Chloratoluene . BRL _ug/Kg 250
9§_ M_ B _tert- Butylbenzene . BRL ugKg 250
__95 63-6 1.2 A4-Trimethylbenzer e __ BRL ug/kg 250
135988 secButylbenzere ~ BRL _  ugKg = 250
541731 1,3Dichlorobenzene BRL _ ugKg 250
99876 #lsopropyltoluene’ [ BRL . ugKg 250
106-46-7 1,4-Dichlorobenzene . BRL  ugKg 250
| 95:50-1 . 1.2-Dichlorobenzene i i oA e wan: AV O
104-51-8 _ n-Butylbenzene e e B e G N N
96-12-8 _ 1.2-Dibromo-3chlorojropane  BRL  ug/Kg 250
120821 1,24-Trichloobenzen: "~ __BRL o ugKg 250
E?—633 B Hexachlorobutadiene T - ug/Kg 250
. 91-203 Naphthalene — ~ " " BRL . ueKg 250
IB?-E:I-:E; 1,2 3-Tnchlumbenzeru A _BRL _ ugﬁ(g __ 20
B QC Surrogate Compounds Recovery ]_ ___ QClLimits |
Dnhmmuﬂuumme{hane 95 % 60 120 %
1,2-Dichlorsethane-d, I S 93 % ’ ' S120%
" Toluene-ds R R 0% ' al-n?m. o
4-Bromofluorohenzene i % ?4 21 %

Test M-eihods for E'-abual ng S-cmd WaSIe US EPA, sw 846, Third Edutmn, Update |0 {1996). Analyte list
as specified in Tables 6 and 7 of the method, and additional analytes as specified by MA DEP Methaod 1
Standards (310 C.M.R. - 0.0973} and recommended by NH DES for initial waste site investigations,
effective 12/1/57. Resu ts are reported on a dry weight basis.

BRL Indicates concentrtion, it any, is below reporing limit lor analyte. Reporting limit is the lowest

concentration thi [ can be reliably quantified under routine laboratory operating conditions,
Reporting limits ; re adjusted for sample dilution, percent moisture and sample size.



GROUNDWA
ANALYTICAL

Quality Control Report
.aboratory Control Sample

Caizgory: ASTM Method D3328-90 (Modified)
QC Bat:h ID;  HF-1568-M
Matrix:  Soil

Units: mg/Kg
! Analyte Spiked Measured Recovery QC Limits
" Fuel Ol No. 2 ' ; 130 100 75 % . 60-140 %
QC Surrogate Compound | Recovery l QC Limits

. ortha -Terphenyl 94 % | 60 - 140 %

Method Reference: Comparison of Waterbor 1e Petroleum Chils by Gas Chromatography, Volume 11.02, Water, Amernican
Society for Testing and Jaterials (1990% Analytical protocol modified by use of an internal standard.
Results are gquantified o1 the basis of Se-androstane. Sample preparation prolocol moditied by use
of microwave accelerate 4 solvent extraction. Results are reported on a dry weight basis.

Report Motations: All caleulations perdonm d prior to rounding. Quality Control Limits are defined by the methodology,
or alternatively based u son 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 Concentration Units _EFN! i rtrng il
Total Petroleum Hydrocarbons B BRL mp'Kg &0
QC Surrogate Compound J Recovery QC Limits - J
ortho -Terphenyl ' 97 % 60 - 140 %

Method Reference:  Comparizon of Waterbe ne Petroleum Oils by Gas Chromatography, Volume 11.02, Water, American
Society for Testing and Materials (1990). Analytical protocol modified by wse of an intemal standard.
Resulis ara quantitied « n the basis of So-androstane, Sample preparation pratocol modified by use
of microwave accelera =d solvent extraction. Resulis are repored on 2 dry weight basis.

on a dry weight basis.

Report Notations: BRL Indicates conceni 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,

Reporing 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

Caegory: EPA Method 8082
QC Bach ID: PB-1412-M

vatrix:  Soil
Units: ug/Kg
CAS Number | Analyte | Spiked | Measured | Recovery | QC Limits |
1109682-5____ Arocior 1260 330 320 . 97% 70-130 % |
o QC Surrogate Compound i Recovery i QC Limits i
_Tetrachloro-m -xylene 84% 25-121% !
_ Decachiorobiphenyl 98% o ! 28-138 % )

MEINOT KeTerence: 1851 MEINOOS TN EVAIUG INE 20010 YVasie, Ul EFA, JW-0at, 1NIrd oonon, LRpaane L isse, Kesuns
A cakculared on 2 ary weignt Dasis,

Keporl MNOTatns: AR CAICUIBTIONS PRI 20 DO0F 10 FOURING. Luality LOoniros Limis are Gefnineg oy ine memocoiogy,
of alternatively Dased | pon 1he NISIONCal aVerage reCOvery Dius o minus INree siancand Qeviation unis.

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
Qt: Batch ID: PB-1412-M

Matrix:  Soil

_ CAS Number Analyte | Concentration |  Units |Reporting Limit
12674-11-2 Aroclor 1016 | BRL ,_uglKg B0
11104-28-2 | Aroclor 1221 ! BEL ug/kg 80

_11141-165 i Aroclor 1232 ! BEL T ugKg 80
53469-21-9 | Avoclor 1242 7 ~BRL _ug/Kg 80
12672-29-6 I Aroclor 1248 ! BRL ug’Kg 8o
11097-69-1 ' Aroclor 1254 BRL ug/Ke 80
11096-82-5 Aroclor 1260 ; BRL . ugKg B0

' QC Surrogate Compound ! Recovery | QClimits |
Tetrachloro-m -xylene : 79 % 25-111 %

_ Decachlorobiphenyl ! 92 % 28-138 %

MEINOO HeTerence: | BST MEINOOS 107 EVAIUE DNE 3010 Wasie, U EPA, SVW-a40, NI EDIHON, UPOate | )seb). Anaryte nst
a5 ATDCIOF analyles 10r neny specilied by EFA Metnod BUBUA, Kesulls are reponed on a ary weignt basis,
KEQOM MOTATONS:  BRL  INOQICAEs CONCEN fAN0N, 17 any, 15 DEIOW MepOmMming iimit 1or analyie, REPOMIng 1Imit is the west
COMCENIRLoN 1T a1 Can be reliably quantiied under rountne 1anorsory operating conafons.
KEepoming nrmit: are aojusted 1or sample dilution, Percent MOoIsiung ana samphe size.

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



GROUNDWATER
ANALYTICAL

Quality Control Report
| aboratory Control Sample

Citegory: EPA Method 8270C TCL

QC Bitch ID:  SV-1031-M

Matrix:  Soil
Units: ug/Kg

| CAS Number | Analyle |  Spiked | Measured | Recovery | QC Limits
| 108-95-2 | Phenol ; 5,300 4,300 | 81 % 26-90 %
| 95.57-8 2-Chiorophenol 5,300 4,300 81 % 25-102 %
! 106-46-7 i 1,4-Dichlorobenzene 2,700 2,200 | 82 % 2B-104 %
| 621-64-7 i MN-Mitrosodi-n -propyla nine 2,700 2,400 i 0% ' 41-126%
| 120-R2-1 ' 1,2,4-Trichlorobenzen : 2,700 2,100 [ 78 % IB-107 %
i 59-50-7 i 4-Chloro-3-methylpher ol 5,300 4,600 ! 85 % 26-103 %
. 83-32.9 ! Acenaphthene 2,700 2,200 | 3% o3 -137%
| 100-02-7 i 4-Mitrophenol 5,300 2,200 ! 41 % 1M-114%
i 121-14-2 ' 2,4-Dinitrotoluene 2,700 2,200 B1% | 2B-89%
i B7-86-5 | Pentachlorophenol 5,300 2,800 52% . 17-109%
' 129-00-0 | Pyrene 2,700 2,300 86% . 35-142%

QC Surrogate Compound ] Recovery l QC Limits

2-Fluorophenal 1% : 25121 %

" Phenol-d; 69 % 24-113 %

Nitrobenzene-d: 77 % 23-120 %

_ 2-Fluorobiphenyl 78 % 30-115%

2,4,6-Tribromophenol 84 % 19-122 %

Terphenyl-d,, B85 % 18- 137 %

Method Reference:  Test Methods for Evalual nr Solid Waste, US EPA, SW.-B46, Third Edition, Update 11! {1996). Analvie |ist
as specified by the Tarm =t Compound List (TCL) of the US EPA Contract Laboratory Program. Results are

HEpOrT MNOIATIONS:

reported on a dry weigl t basis.

Al CAICUIENONS PETTOMTY 4 DHor (0 FOUNGING. L ually LONTFo LIMITS 4re genned Oy (ne melnoookogy,
ar Jnernanverly Dased U on e MSIcncal average recovery plus O minos nree sliandand aeviation s,

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



GROUNDWATER
ANALYTICAL

Quality Control Report
Method Blank

C tegory: EPA Method 8270C TCL
QCB.tch ID: SV-1031-M

Matrix: Soil
Page: 1of2
CAS Number | Analyte | Concentration | Units  TReporting Limit!
| 110-B6-1 Pyridine [ BRL ug/Kg 330 f
i 108-95-2 Phenaol | BRL . ugKg 330 |
P 111444 bis {(2-Chloroethyljethe ! BRL - uglkg 330 I
| 95-57-8 2-Chlorophenol | BRL | ug/Ksg 130 |
541-73-1 " 1,3-Dichlorobenzene | BRL ug/Ke 30
[ 106467 1,4-Dichlorobenzene | BRL ug/Kg 330 i
: 95-50-1 1,2-Dichlorobenzene ! BRL | uglkg 330 |
i 95-48-7 2-hethylphenol : BRL ' ug‘ﬁg 330 |
. 108-60-1 2,2"-Oxybis(1-chloropr pane) BRL _uglKeg 330 . |
| 106-44-5 a-Methylphenal BRL i ug/Kg 330 |
| 621-64-7 N-Mitrosodi-n -propylar iine BRL ug/kg 330 |
| 67-72-1 Hexachloroethane ! BRL - uglKg 130 |
: 98-95-3 Mitrobenzene BRL ug/Kg 330
| 78-59-1 Isophorone BRL _up/Kg 330 !
| BB-75-5 2-Mitrophenaol : BRL ug/Kg 330 |
| 105679 2,4-Dimethylphenol BRL ug/Kg 330
L 111-91-1 bis {2-Chloroethoxy)me hane BRL ug'keg 330
_ 120832 . 2,4-Dichlorophenol BRL ug/Ke 330 _
© 120-82-1 1,2,4-Trichlorobenzene BRL ug/Kg 330
C91-20-3 Naphthalene BRL ug'Kg 330 |
106478 4-Chloroaniline BRL ug/Kg 330 :
87-68-3 Hexachlorabutadiene BRL ug/kg 330
59-50-7 4-Chloro-3-methylphen 1 ~ BRL ug/Kg 330
91-57-6 2-Methylnaphthalene BRL ug/kg 330
77474 Hexachlorocyclopentac iene BRL up/Kg 330
88-06-2 2,4,6-Trichlorophenol BRL ug/Kg 330
| 95.954 2,4,5-Trichlorophenol BRL ug/Ke 830
91-58-7 2-Chloronaphthalene ERL ug/Kg 330 !
BB-74-4 2-Nitroaniline BRL ug/Ke B30
. 131-11-3 Dimethylphthalate BRL ug/ke 330
208-96-8 Acenaphthylene BRL vg/Ke. 3907 ..
606-20-2 2,6-Dinitrotoluene BRL ug/Kg 330
59-09-2 3-Nitroaniline BRL ug/Kg 830 |
© 83329 Acenaphthene BRL ug/Ke 330
51-28-5 2,4-Dinitrophenol BRL ug/Kg 830
100-02-7 4-Nitrophenol BRL ug'kg B30
132-64-9 Dibenzofuran BRL up'ke 330
121-14-2 2.4-Dinitrotoluene BRL ug/kg 330
B4-56-2 Diethylphthalate BRL ug/Ke 330 '
7005-72-3 4-Chlorophenyl phenyl sther BRL ug/Kg 330 :
B&-73-7 Fluorene BRL ug/Kg 330 i

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




DWATER

GROUN,
ANALYTICAL

Quality Control Report
Method Blank

Citegory: EPA Method 8270C TCL

QC Bach ID: SV-1031-M

Matrix:  Soil
Page: 2of2
CAS Number | Analyte | Concentration | Units  [Reporting Limit!
. 100-01-6 i 4-Nitroaniline i BRL ug/Kg | 830 |
* 534-52-1 i 4,6-Dinitro-2-methylpt encl BRL uglkg | 830 i
© B6-30-6 . N-Nitrosodiphenylami 1e | BRL ug/Kg | 330
101-55-3 i 4-Bromophenyl pheny ether | BRL ug/kg | 330 :
- 118741 ' Hexachlorobenzene i BRL _ugKg | 330 |
87-86-5 ._Pentachlorophenol ' BRL ug/Kg | 830
85-01-8 . Phenanthrene BREL uglkg | 330 i
L 120-12-7 __Anthracene BRL uglkg | 330
86-74-8 - Carbarole ' BRL ug/Kg 330 !
. 84-74-2 | Di-n-butylphthalate l BRL ug/Kg 330 |
| 206-44-0 |_Fluoranthene i BRL ug/Kg 330 |
129-00-0 i Pyrene BRL uglkg | 330 :
85-68-7 Butylbenzylphthalate BRL ug/Kg 330
91-94-1 3,3'-Dichlorobenzidin: BRL ug/Kg 330 5
56-55-3 Benzofalanthracens BRL ug/Kg 330
218-01-9 Chrysene BRL ug/Kg 330
117-81-7 his {2-Ethylhexyliphtha ate BRL ug/Kg 330
117-84-0 " Di-n -octylphthalate BRL ug/kg 330
 205-99.2 Benzolblfluoranthene BRL ug/Kg 330
207-08-9 ' Benzofklfluoranthene BRL ug/Kg 330
50-32-8 Benzola]pyrene BRL ug'kg 330
193-39.5 Indeno[1,2,3-c,dlpyrer = BRL ug/Kg 330
53-70-3 - Dibenzola,hlanthracer 2 BRL ug/Kg 330 !
191-24-2 Benzolg, h,ilperylene BRL ug/Kg 330 :
. QC Surrogate Compounds | Recovery | QC Limits |
2-Fluorophenal 6% 25-121 %
Phenol-d; 73 % 24-113 %
Mitrobenzene-d, 72 % 23-120 %
2-Fluorabiphenyl 75 % I0-115%
2,4,6-Tribromophenol 79 9% 19-122% |
Terphenyl-d,, 84 % 18-137 %

Method Reference:  Test Methods for Evaluai ing Solid Waste, US EPA. SW-846, Third Edition, Update 111 [1996). Anaivte list
as speciiied by the Tan 2t Compound List (TCL) of the US EPA Contract Laboratory Program. Resulls are

repored on 2 dry weig it basis,

Report Molations: BRL tndicates concent ation, if any, is below reporting limit for analyte. Reporting limit is the lowest

concentration th it can be reliablv quantified under routine laboralory operating conditions.

Reparting limits wre adjusted for sample dilution, percent maisture and sample size.

¢ Indicates additio ial target analyte.

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



ENALYT!C:&TER
Quality Control Report
| aboratory Control Sample
Category  Melals
Matrix  Soil
CAS Number | Analyte | Method | QCBatch | Units  Spiked | Measured | Recovery| QC Limits
7440-38-2 | Arsenic 6010B | MM-1431-SL | mgKg| 100 81 81% | 80-120% |
7440-39-3 | Barium 6010B | MM-1431.SL | mg/Kg. 100 84 | B4% | 80-120%
7440439 | Cadmium 6010B | MM-1431SL | mg/Kg . 100 83 | 83% | 80-120%
7440-47-3 | Chromium 6010B | MM-1431.SL | mg/Kg| 100 B5 | B5% | 80-120%
| 7439921 | Lead 60108 | MM-1431.SL | mg/Kg 100 81 | B1% | 80-120%
| 7439-97-6 | Mercury 7471A | MP-1083SL | mgkg 0.7 017 | 100% ' 80-120%
| 7782-49-2 | Selenium 60108 | MM-1431-SL | mg/Kg 100 B2 | B2% | 80-120% -
| 7440.22-4 | Silver 6010B | MM-1431-5L | mgKg 100 81 81% | 80-120% |

Method References:  Test Methods for Evaluz ing Solid Waste, SW-B46, Third Edition, Update il} {1996).

Report Motations:

All calculations performn =d prior to rounding. Quality Control Limits are defined by the methodology,

or altematively based 1 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 | :

(Zertifications and Approvals

CONNECTICUT, Department of Health Services, PH-0586

Potable Water, Wastewater/Trade W 1ste, Sewage/Effluent, and Soil

pH, Conductivity, Acidity, Alkalinity, Hardness, ‘hloride, Fluoride, Ammoniz, Kjeldahl Mitrogen, Mitrate, Mitrite, Orthophosphate, Total Dissolved
Solids, Cyanide, Aluminum, Antimony, Arsenic, larium, Beryilium, Cadmium, Total Chromiem, Hexavalent Chromium, Cobal, Copper, Iron, Lead,
Magnesium, Manganese, Marcury, Molybdenum Mickel, Potassium, Selenlum, Silver, Sodium, Thallium, Tin, Titanium, Vanadium, Zinc, Purgeable
Halocwbons, Purgeable Aromatics, Pesticides, P Bs, PCBs in O, Ethylene Dibromide, Phenals, Ol and Grease,

MAINE, Department of Huma Services, MA103

Drinking Water
Reciprocal certification in accordance with Mass: chusetts centification for drinking wates analytes,

Waste Water
Reciprocal eertification in accordance with Mase chusetts cerification for waste water analytes,

MASSACHUSETTS, Departmei it of Environmental Protection, M-MA-103 . - e

Potable Water

Antimony, Anende, Barium, Beryllium, Cadmium Chromium, Copper, Lead, Mercury, Mickel, Selenium, Thallium, Mimate-t, Nitrite-N, Fluaride,
Sodium, Sulfate, Cyanide, Turbidity, Residual Fre 1 Chlorine, Calcium, Total Alkalinity, Total Dissolved Solids, pH, Trihalomethanes, Volatile Crganic
Compounds, 1,2-Dibromoethane, 1,2-Dibrome-3 chloropropane, Total Coliform, Fecal Coliform, Heterotrophie Plate Count, E-Coli

Non-Potable Water

Aluminum, Antimony, Asenic, Beryllium, Cadmi am, Chromium, Coball, Copper, Iron, Lead, Manganese, Mercury, Molybdenum, Mickel, Selenium,
Silver, Strontium, Thallium, Thardwm, Vanadiem, Zinc, pH, Specific Condectance, Totl Dissolved Solids, Total Hardness, Calcium, Magnesiom,
Sodium, Potassium, Total Alkalinity, Chioride, Fh aride, Sulfate, AmmoniaM, Nitratet, Kjeldahl-N, Onthophosphate, Totl Phosphorus, Chemical
Oxygen Demand, Biochemical O=ygen Demand, Total Cyanide, Non-Filterable Residue, Total Residual Chiorine, O and Grease, Total Phenolics,
Volatile Halocarbons, Velatile Aromatics, Chiard ne, Aldrin, Dieldrin, DDD, DDE, DDT, Heptachlor, Heptachlor Epoxide, Polychlorinated
Biphenyls iwater), Polychiorinated Biphenyls ioil)

MICHIGAN, Department of Er vironmental Quality

Drinking Water

Trihalomethanes, Regulated and Unregulated Vol tile Organic Compounds by EPA. Method 524.2; 1,2-Dibromosthane, 1,2-Dibromo-3-
chioropropane by EPA Method 504.1

NEW HAMPSHIRE, Departmet t of Environmental Services, 202798

Drinking Water
Matals by Graphite Fumace, Metals by ICP, Marci ry, Nitrite-n, Orthophosphate, Residual Free Chlone, Turbidity, Total Filterable Residue, Calcium

Hardness, pH, ARkalinity, Sodium, Sulfate, Total C sanide, Insecticides, Herbicides, Base/Neutrals, Trihalomethanes, Volatile Organics, Vinyl
Chlloride, DBCP, EDB, Mitrate-t,

Wastewater

Mietals by Graghite Fumnace, Metals by ICP, Mero ry, pH, Specific Conductivity, TDS, Total Hardness, Calcium, Magnesium, Sodium, Pomssium,
Tatal Alkalinity, Chioride, Flugside, Sulfate, Amm nia-MN, Nitrate-N, Onthophosphate, TEM, Total Phosphorus, COD, BOD, Nor-Filiemble Residue,
Ol & Grease, Tatal Phenolics, Total Residual Chh rine, PCBs in Water, PCBs in Qil, Pesticides, Volatile Crganice, Tol Cyanide.

RHODE ISLAND, Department »f Health, 54

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

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



10/03/01 18: 08 EDT Alpha Labs wvia VYSI-FAX Page 2 of 21 #2278

ALPHA FAALYTICAL LABORATORIES
Eight Wallup Drive
Westbecrough, Maseachusetta 01581-1019
(508) B9B-9220
MA:M-MA-086 KNH:200395-B;/2 CT:PH-0574 ME:MR0OBE6 RI:&5 HNHY:lll4e

CERTIFICATE OF RANALYSIS

Client: Haley & Aldrich, Ine. Laboratory Job Number: L0109122
Addresm: 465 Medford Etreet, Suite 2200 Invoice Humber: 55320

Boston, MA 02129-1400 Date Received: 01-0CT-01
Attn: Mr. Steve Provencal Date Reported: 0%-0CT-01
Project Number: OEES58-608 Delivery Method: Alpha
Site: MALDEN MGP
ALPHA SAMPLE NUMBER CLI SNT IDENTIFICATION SAMPLE LOCATION
L0o102122-01 TRE ICH

I attest under the paine and penilties cf perjury that, based upon my inguiry of those
individuals immediately responsisle for obtaining the information, the material
contained in thie repeort is, to the best of my knowledge and belief, accurate and
complete. This certificate of ajalyeis ie not complete unless thie page accompanies
any and all pages of this report

Authorized by:Scott Mclean

Scoct Mclean - Laboratory Director
This document electronically signed

1C1#0105:35% fage 1 of 20
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fl

ALFHA AITALYTICAL LABORARTORIES
JIARRATIVE REPORT

Li:boratory Job Number: L0103122

Ripha Report LO10%122:
Somi-Velatile Organics
.2t should be noted that one or nore of the matrix spike/matrix spike duplicate percent

recoveries associated with Alpha Samples L0105122-01 are below the acceptance criteria
roguired by the method. This is being attributad to sample matrix interference.

Tutal Metals
It should be noted that the matr:x spike percent recovery for the analyeis of Selenium

associated with Alpha Sample{s] 1.0105122-01 and -02 ie invalid because the sample
concentration is greater than foiur times the spike amount added.

Volatile Organics

It should be noted that due te tirget contamination, Alpha Sample L0O105122-01 regquired
analysis on dilution.

100PD10E:35 Page 2 of 20



l10/08/01 18: 089 EDT Alpha Labs vwvia VSI-FAX

ALPHA A ALYTICAL LABORATORIES

CERT! FICATE CF ANRALYSIS

MA:M-MA-086 NH:2003!5-BfC CT:PH-0574 ME:MADBE RI:&5

Leboratory Sample Rumber: L0O1051:2-01

Page 4% of 21 #2278

Date Collected: 28-SEP-2001 07:30

TRENCH Date Received : 01-0CT-2001
Bample Matrix: S0IL Date Reported : 09-0CT-2001
cmdition of Sample: Satiefi.ctory Field Prep: Nene
Humber & Type of Containere: 3-Iuber,1-Vial
PIRAMETER Kl SOLT OHITS RDL REF METHOD DATE ID

PREP  ANAL

Sclide, Total 8¢ ., ¥ 0.10 30 29406 1004 131:57 WL
pH 7.6 50 - 1 so4sc 1001 21:37 AT
Flash Point =, 50 deg F 70 1 1oap 1003 10:30 WL
Cyanide, Reactive Hl: mg /g 0.22 1 7.3 1003 1£:49 AT
Svlfide, Reactive 1.8 mg/ kg 0.45 1 7.3 1603 16149 AT
Toeal Metals i
Arsenic, Total 7.2 mg/kg 0.42 1 E010E 1602 15:30 1004 03:00 AW
Barium, Total 1 mg/kg 0.42 1 GCL0RE 1002 15:20 1004 ©3:00 AW
Cadmium, Total Ml mg,/kg 0.42 1 60I0B 1002 15:20 1004 £3:00 AW
Chromium, Total 78 mg/kg 0.42 1 &010E 1002 15:20 1004 03:00 RW
Lead, Teotal 4l . mg/kg 2.1 1 &0108 1002 15:20 1004 03:00 AW
Mercury, Total Ml mg/kg 0.23 1 7470A 1004 15:15 1005 10:46 DM
Selenium, Total NI+ ma/kg 0.84 1 EC10E 1002 15:30 1004 03:00 RW
Silver, Total NI mg/ kg 0.42 1 ED10B 1063 15:20 1004 03:00 AW
Vel aEite Orasnicn B2E0 v g o3E T 4 Hasie:
Methylene chloride i ug/kg
1,1-Dichloroethane Hi ug/kg
Chlerocform M ug/kyg
Carben tetrachloride Hi ug/kg
1,2-Dichloropropane Ml ug/kg
Dibromochloromethane i ug/hkg
1,1,2-Trichlorcethane Ml ug/kg
Tetrachlorocethene NIy ug/kg
Chlorchenzene M ug/kg
Trichlerofluocromethane NI ug/kg
1,2-Dichlercethanea N ug/kg
1,1,1-Trichlorcethane iy ug kg

Cemments: Complete list of Referinces and Glossary of Terms found in Addendum I

100PDLOS 35 Fage 3 of 20
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10/08/01 18:08 EDT Alpha Labs wvia VSI-FAX - Fage 5 of 21 %2278 BE

ALPHR AEALYTICAL LABORATORIES
CERTIFICATE OF ANALYSIS

Laboratory Sample Humber: LO10S1I2-01
TRENCH

PFRAMETER RI 80LT UNITS RDL REF METHOD DATE D
PREF  ANAL

1 e b L B S e b A

Velhrile organics ‘His
Bromedichloromethane
trane-1,3-Dichloropropene Nl ug/ky 1100

¢is-1,3-Dichloropropens Hl ug,/ kg 1100

1,l-Dichloropropens HI ug/kg 5600

Bremoform NI ug/kg 1100

1,1,2,2-Tetrachlorocethane Ml ug/kg llo0

Benzene Ml ug/kg 1100

Toluene Ml ug/kg 1700

Ethylbenzens NI+ ug/kg 1100

Chloromethane M ug/kg EE00

Bromomethane NI ug/kg 2200

Vinyl chloride NI ug/kg 2200

Chlorcethane NI ug/kg 2200

1,1-Dichlorosthene M ug/kg 1100

tiane-1,2-Dichlorcethene NI ug/kg 1700

Trichlercethene NI ug/kg 1100

1,2-Dichlorochenzensa Ml ug/kg 5600

1,3-Dichlercbenzens 1 ug kg EE00 "
1l,4-Dichlorcbhenzena HI: ug/kg S&00

Methyl tert butyl ether HI ug/ kg 2200

p/m-Xylene NI ug/ ko 1100

I o-Xylene M1+ ug/kg 1100

-.||...1

i

nititned
ug,-’l:g 1100

gis-1,2-Dichlorosthene Kl ug/kg 1100
Dibromomethane H1t ug/kg 11000
1,4-Dichlorcbutane ju ug/kg 11000
Icdomethane M ug/ka 11000
1,2,3-Trichloropropane Wl ug/kg 11000
Styrene NI ug/kg 1100
Dichleredifluoromethane ol ug/kg 11000
Acetone M ug/kg 11000
Carbon disulfide Hi ug/ kg 11000
2-Butancne Nl ug/kg 11000
Vinyl acetate Hi ug/kg iic00
4-Methyl-2-pentanone M ug/ kg 11000
2-Hexancne K ug/hg 11000
Ethyl methacrylate Hi ug/ kg 11000
Ruerolein 2 i ug/ kg 28000
Rerylonitrile i ug/kg 1l1o004@
BEromochleromethane NI ug/kg SE00
Tatrahydrefuran Hh ug/kg 22000
2, 2-Dichloropropane NI ug,/kg 5600
1, 2-Dibromoethane W ug kg 5600
1,3-Dichloropropans M ug/kg 5800
1,1,1,2-Tetrachlorcethane o ug/kg 1100
Bromobhenzene M ug/kg 5600
n-Butylbenzene 8] ug/ kg 1100
snc-Burylbenzene M) ug/kg 1100
tert-Butylbenzene M3 ug/kg Ee00
o-Chloroctoluene N2 ug/kg 5600

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

1G3$0105:38 Fage 4 of 20



10/05/01 18: 09 EOT Alpha lLaeabs via VSI-FAX Page 6§ of 21 ¥2278 BE

ALPHR AN IALYTICAL LABORATORIES
CERT .FICATE OF RNALYSIS

Liboratory Sample Humber: LO10%1:2-01
TRENCH

PIHREMETER R I8ULT UHITS RDL REF METHOD DATE ID

: via High' 'jois
p thlnrntalunnn N3
1, 2-Dibromo-3-chloropropana N>
Huoxachlerobutadiene N2
Incpropylbenzene N3
p-Iecpropyltoluene N3
Msphthalene N3
n-Propylbenzene N
1,2,3-Trichlorobenzena N
1,2,4-Trichlorobenzene K
1,3,5-Trimethylbenzene jo i
1,2,4-Trimethylbenzene M
trane-1,4-Dichloro-2Z-butene W
Ethyl ether Wi

5600
5600
Se00
lioo
1looD
5600
10D
5600
Se00
5600
5600
5600
5600

Surrogate Recovery

1,2-Dichlorocethane-d4 2.0
Toluene-d4dg 1u2.
4-Bromoflucrecbenzens 12,
Dibromoflucromethane 8i:.0

L

1bod 14428 d0e

Benzidine M ug/ kg 5300
1,2,4-Trichlercbenzene H ug/kg 530
Hexachlorobenzene o ug/kg 530
Bie (2-chloroethyl)ether i ug/kg 530
1-Chlorcnaphthalene HI ug/kg 530
2-Chlorcnaphthalene M ug/kg 640
1,2-Dichlercbenzene NI ug/ kg 530
1,3-Dichlorcbenzene NIy ug/ka 530
1,4-Dichlorchenzene NI ug/ka £30
3,3'-Dichlorcbenzidine NI ug/kg 5300
2.,4-Dinicroteluene NI ug,/ kg €40
2,6-Dinitrotoluene HI ug/kg 530
Azcbenzene NI ug/kg 530
Fluoranthene 1i ooo ug/kg 530
4-Chlorephenyl phenyl ether K} ug/kg 530
4 -Bromophenyl phenyl ether NIy ug/ke £30
Bis (2-chleroiscpropyl) ether M1 ug/kg 530
EBie (2-chlercethoxy)methane NI ug/keg 530
Hexachlcrobutadiene NI ug/ke 1100
Hexachlorocyclopentadisne Nl ug/kg 1100
Hexachlerocethane I ug/kg 530
Isephorene W ug/kg 830
Hsphthalens 300 ug/kg S30
Hitrobenzene Ml ug/kg 530
NLPA/DPR W ug/kg leoo
n-Hitresocdi-n-propylamine NI ug/kg 530

Comments: Complete list of Referinces and Glossary of Terme found in Addendum I

1o0050105:38 cage 5 of 20
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10/08/01 18:08 EDT Alpha Labs via VSI-FAX Page 7 of 21 #2278 BE

ALPHAR R ALYTICAL LABORATORIES
CERT] FICATE OF ANALYSIS

Laboratcry Sample Humber: LO105172-01
TRENCH

PIRAMETER Rl BULT UNITE RDL REF METHOD DATE I

e

T0 continued
hthalate W ug/kg 1100

Biel2-et
EButyl benzyl phthalate M ug/kg 530
Di-n-butylphthalate up ug/ kg 530
I Di-n-octylphthalatce M ug/kg 30
Diethyl phthalate b0 (] ug/kg E10
Dimethyl phthalate i ug/kg 530
Bunzol{a)anthracene 1000 ug/kag 530
I Benzeo(a)pyrene 1.000 ug/kg 530
Benzo (b) fluoranthens B 100 ug/kg 530
Benze (k) fluoranthenes 7:.00 ug/ke 530
Chrysena 1.000 ug/kg 530
Aeenaphthylene €00 ug/kg 530
Anthracene 5 00 ug/kg 530
Binze (ghilperylene .00 ug/ke 530
I Fluorene 3 .00 ua/kg 530
Phenanthrene 1000 ug/kg 530
Dibenzo (a,hlanthracene 2100 ug/kg 530
Indeno(l,2,3-cd)pyrene Ti00 ug/kg 740
l Frrane 2::000 ug/kg E30
Bunzo(e)pyrene €100 ug/kag 530
B:phenyl i} ug/kg E30
Parylene 2400 ug/kg 530
l Aniline N ug/kg 1100
4-Chleorcaniline N ug/kg 53D
1-Methylnaphthalene 400 ug/kg 530
2-Nitroaniline ) ug/kg 530
l I-Nitreaniline M) ug/kyg 530
4-Nitroaniline ) ug/kg 740
D:benzofuran 90 ug/kg E30
a, a-Dimethylphenethylamine o ug/ kg 5300
' Huxachloropropene N3 ug/kg 5300
N:.trosodi-n-butylamine N> ug/kg 1100
2-Methylnaphthalene 3 .00 ug/kg B50
l 1 2,4,5-Tetrachlorcbenzene ) ug/kg 2100
Pontachlorobenzene M) ug/kg 2100
a-Naphthylamine o] ug,/kyg 2100
b-Raphthylamine N ug/kg 2100
l Phenacetin N> ug/ kg iiopp
Dimethoate H) ug/kg 2100
4 -Amincbiphenyl M ug/kg 1100
Pentachloreonitrobenzens n2 ug/kyg 1100
l Isodrin N2 ug/kyg 1100
p-Dimethylaminoazobenzens M3 ug/kg 1100
Chilorobenzilate M3 ug/kg 2100
i-Methylcholanthrene N2 ug/kg 2100
. E:hyl Methanesulfonate M2 ug/kg 1600
Lzetophenone M2 ug/kg 2100
Hitreosodipiperidine b o] ug/ kg 2100
l 7,12-Dimethylbenz (a)anthracens N> ug/kg 1100

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

1C090L0E:35 Fage € of 20
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ALPHR A! ALYTICAL LABORATORIES

CERT] FICATE OF ANALYSIS

Laboratory Sample Number: LO1091: 2-01

TRENCH

PIRAMETER

R 80LT

ROL REF METHOD DATE ID

n- Hitrnsndam-thylamine
2,4 ,6-Trichlerophencl
F~-Chloro-m-cresol
2-Chlorcphenal
2,4-Dichlorophencl

2, 4-Dimethylphencl
2-Nitrophenol
4-Nitrophenol

2, 4-Dinitrophenocl

4, 6-Dinitro-o-crescl
Pimtachlorophencl
Phiencl

2-Methylphenol
3-Methylphenol/4-Methylphencl
2,4,5-Trichlerophencl
2, 6-Dichlercphencl
Benzoic Acid

Banzyl Alcchol
Carbazole

Frridine

2-Picoline

FPronamide

Moethyl methanesulfonate

Surrcgate Recovery

2-Fluorcphenol
Phonol-de
N:.trobenzene-d45
2-Fluorcbiphenyl

2 4,&-Tribromophencl
4-Terphenyl-dl4

Polychlorinated ‘Biphenyls:
Rroelor 1221

KRroclor 1232

Rroclor 1242/1016

Rroclor 1248

Rroclor 1254

khroclor 1280

Sarrogate Recovery

2,4,5,8-Tetrachloro-m-xylene
Dzcachlerobiphenyl

Kydrocarbon! gean by GC aibom
Mineral Spiritse
Gasoline

M

M
N
N
M3
il
M
[ ]
b ]
N
€10
N3
W3
N3
M3

Ti.0
gi.0
Ti.0
&£1.0
By O
&€h.0

M3
"3
N2
Nl
L
u>

213.
lio.

W3
N2

aa e e

ug kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

o

ma/kg
mg/ kg

266,
266,
266.
266 .
266,
266,

530
530

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

1CO30105:38 rage 7 af 20



AMLPHA AIALYTICAL LABORATORTES
CERT. FICATE OF ANALYSIS

Liatboratory Sample Humber; L010%1:2-01
TRENCH

10/06 /01 18: 08 EOT Alpha Labs wvila VSI-FAX Page 9 of 21 #2278 BE

PARAMETER RISULT  UNITS RDL REF METHOD DATE

H/idvosarbon | Sdan by

¢ 600N sbi iued:

Fiuel 011 #2/Diesel N3 mg kg S30
Fuel 0il1 #4 H3 mg/kg 530
Fuel 0il #¢ N2 mg/kg 530
Motor 0il ] mg/kg 530
KEarcsena N3} mg/kg e Y]
Ti-aneformer 0il H3 mg/ kg 530
Unknown Hydrocarbon 3100 mg/kg E30

Surrogate Recovery

o-Terphenyl T:.0 ¥

Conments: Complete list of Feferi¢ncea and Glossary of Terms found in Addendum I

1O0090105: 38 Fage 8 of 20
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ALPHA AIALYTICAL LABORATORIES
QUALITY ASSUR WHCE BATCH DUPLICATE ANARLYSIS

Liboratory Job Number: LO105122

Parameter Vilue 1 Value 2 RPD Unite

Solide, Total

edc live! for samplels
N)

Sulfide] Reaciive fo¥ sanple
1.8 1.5

hreenic, Tetal 159 1.8 5
Barium, Total 3. 38, 3
Cadmium, Total 0] HD NC
Chremium, Total 28 2.8 a
Lead, Total N HD HC
Seleniuvm, Total W3 HD RC mg/ kg
5:1ver, Total N HD N mg,/ kg

okl Mok b ek WanE e 8101 HLOT05201 481 Uou2) |
M ND NC mg /kg

Lz,
[ B i

Aroclor 1221 L] HD 2 (o] ug/kg
Aroclor 1232 M HD HC ug/kag
Aroclor 1242/1016 M) ND NC ug/kg
RFroclor 1248 K} HD NC ug/ka
hroclor 1254 M ND HC ug/kg
Rreclor 1260 Hiy ND NC ug/kg

Surrogate Recovery
2,4,5,6-Tecrachlore-m-xylens 2.3, 166. 25 %
Dieachlorobiphenyl 1.:0, 112. 22 %

[l myBrocarbon Scan b i G B100M [for mamplels):
Mineral Spirits M HD HC
Gusoline M HD NC
Fuel 0il #2/Diesel M) ND [ o
Fuel 0il #4 M) KD NC
Fuel 0il #& o) HD HC
Moter 0il ) HD HC
Karosens Ui KD NG
Transformer 0il o KD NC
Unkcnown Hydrocarbon 3100 2000 1]

10290105135 Fage # of 20
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Ilﬂ!ﬂﬂfﬂl 18: 08 EDT Alpha Labs wia VS5I-FAX Page 11 of 21 #2278 BE
ALPHA A ALYTICAL LABORATORIES
QUALITY MSSURI NCE BATCH DUPLICATE AMNALYSIS
l Lzboratory Job Number: LO109122
Continued

' Pirameter Viillue 1 Value 2 RPFD Unite
I i Hydrocarbon Scdhllb - GC8100M for Bamplels

Surrogate Recovery
l o-Terphenyl 7.0 73.0 1 ¥

103%0105:35 Page 10 of 20



0/09,/01 18B: 09 EODT Alpha Labs via VSI-FAX Page 12 ef Z1 #2278

ALFHA AN LYTICAL LABORATORIES
QUALTITY ASSUIANCE BATCH SPIEKE RANALYSES

Labworatory Job Number: LO109122

Parameter ¥ Recovery

] CIpHILCS 'for eampleisiiior (WGazz62]!
pH 101

Buifiae; Raactiveé icE fe:
Sulfide, Reactive

Arsenic, Total
Barium, Tetal
Cadmivum, Total
Chromium, Total
Lead, Tetal
Selenium, Total
Silver, Total

Total ‘Metals'Lis!for samplels)iiDl:{wesa286)
102

Acenaphthene B?
1,2,4-Trichlorcbenzene 78
2-Chleronaphthalene 94
1,2-Dichlorcbenzens 67
1,4-Dichlorcbenzense €3
2,4-Dinitretoluene 100
2,6-Dinitrotoluense 120
Fluoranthene -
4-Chlerophenyl phenyl ether 87
n-Nitrosodi-n-propylamine 85
Butyl benzyl phthalate loo
Anthracene 74
Prrene 95
Hoxachleropropene T8
p-Chloro-m-cresol 100
2-Chlercphencl 79
2-Hitrophenol g2
4 -Nitrophenol 110
2,4-Dinitrepheancl 40
Pentachlorophenol 100
Paenol 79

Surrogate Recovery

2 -Fluorophenol 17

Phengl -dé 86

Hitrobenzene-ds 850

2-Fluorebiphenyl s3

2,4, 6-Tribromophencl 100
4-Terphenyl-dl4 §3

LMB0L05: 38 Fage 11 of zo

BE



10/08/01 18: 08 EDT Alpha Labs vila VSI-FAX Page 13 of 21 #2278 BHE

ALFHA AKALYTICAL LABORATORIES
QUALITY ASSURANCE BATCH SPIFE RNALYSES

Laboratory Job Number: LO1051232
Cont inued

Parameter ¥ Recovery

¢Sl by ehmplais] 0l (NGH4D2E
1io
Aroclor 1260 130

Surrogate Recovery
2,4,5,6-Tetrachloro-m-xylens 133
Decachlorobiphenyl 117

Hydrdcarbon ‘Scan by GC 810N 1CS for samplels} 01 WB5403i0

Petroleum Spike 97

g

Surrcgate Recovery

o-Terphenyl 75

1 {Lo10si24-08,[/Wood0g4) !
g3

_ [1T6EAT) WetATS SPIRE Foi | BanBé(s),
Arsenic, Total -

Barium, Total 68

Cadmium, Total 113
Chromium, Total 100
Lead, Tectal 101
Selenium, Total 208
Silver, Total 83

g6

1p0e0l05:35 Fage 12 of 20

I i iTotal Metale SPINE for sampleis) 01 (LDXoSas
Mercury,



10/08/01 18:08 EOT Alpha Labs via V¥SI-FAX Page 1% of 21 #2278 BE

ALPHA A ALYTICAL LABORATORIES
QUALITY ASSUIANCE BATCH MS/MSD ANALYSIS

Laboratory Job Number: LO109122

Parameter M5 ¥ MSD ¥ RFD

l slstile Organics 8260 Wid kit 'so3s!ifor eampl
Cklorchbenzene 100 96
Benzene 100 93
Tcluene 100 95
l 1,1-Dichloroethene 93 85
Trichlorcethana 100 91
LB EVOE TS By GC/ME BET6) R ¥ eans @Y 611 (Ko 1094 34 B HESK 6L S
I Acenaphthene . &7 g6 25
1,2,4-Trichlorobenzene &l 74 19
2-Chloronaphthalene 69 Bl 1l
1,2-Dichlorocbenzene 55 72 27
I 1,4-Dichlorocbenzene 83 &9 26
2,4-Dinitrotoluensa 76 12 15
2,6-Dinitrotoluene 83 o4 12
Flueranthene 94 110 i2
l 4-Chlerephenyl phenyl ether €8 84 21
n-Hitrosodi-n-propylamine 65 BE 28
Butyl benzyl phthalate 73 a7 1B
Anthracenea 62 81 27
l Pyrene 75 20 45
Hexachloropropene 3z 28 13
p-Chlorc-m-crescl 71 85 1g
l 2-Chlorophenol 61 85 33
2-Nitrophenol 75 94 22
4 -Nitrogphenocl 8D 93 21
2,.4-Dinitrophencl 20 24 18
l Pentachlorophenol 52 1 7
FPhencl 61 85 33
. 10090108135 page 11 of 20



10/00/01 18:08 EDT Alpha Labs via VSI-FAX Page 15 of 21 #2278 B:

ALPHA A ALYTICAL LABORATORIES
QUALITY ASST RANCE BATCH BLANK ANALYSIS

Laboratory Job Humber: LO109122

FRRNMETER RI SULT UNITS ROL REF METHOD DATE )

Cyanide, Reactive . NI mg/kg 1.1 1 7.3 1002 16:45 AT

Sulf:ir:"m, Reactive T mgfkg R

Arseniec, Total NL mg/kg 0.40 1 Eeoiom 1002 18%:20 1004 O01:14 RW
Barium, Total NI mg/kg Q.40 1 EUL0B 1002 15:20 1004 01:14 RW
Cadmium, Total HL mg/kg 0.40 i EO10B 1002 15:30 1004 0l:14 RW
Chromium, Total NI mg/kg 0.40 1 60108 1002 15:20 1004 0D1l:14 RW
Lead, Total HL mg/kg 2.0 1 GOL0A 1003 15:20 1604 01:14 RW
Selenium, Total HL mg/kg 0.80 1 6DLDE 1003 15:20 1004 01:14 AW
Silver, Total KL ma kg 0.40 1 G0I0B 1003 15:20 1004 01:14 RW
Ahf

Hﬂthylans chloride NL ug/kg 500
l,l-Dichlorocethane ML ug/lkg 75.
Chloroform NC ug/kg T5.
Carbon tetrachloride NC ug/kg 50.
1, 2-Dichloropropane ML ug/kg 180
Dioromochloromethane KL ug kg 0.
1,1,2-Trichlorocethane nC ug/kg 75.
Tetrachlorcethene NC ug/ kg ED.
Chlerckenzene KL ug/kyg 50.
Trichloroflucromethane NC ug/ kg 250
1, 2-Dichloroesthane KC ug/ kg 50.
1,1,1-Trichloroethane HC ug/kg 50.
Bromodichloromethane KL ug/ kg 50.
trans-1,3-Dichloropropens NC ug/kg 50.
cis-1,3-Dichloropropene MNC ug/kg 50.
1, l-Dichloropropene wC ug/kg 250
Bromoform NC ug,/ka 50.
1,1,2,2-Tetrachleoroethane NC ug,/ kg 50.
Beanzene NC ug/kg 50,
Toluene NC ug/kg 75.
Etaylbenzene KC ug/kg 50.
Chloromethans NC ug/kg 250
Brsmomethane NC ug/ kg 100
I00#0I0DE3E Page 14 of 20



lo/08/01 18: 08 EDT

Alpha Labs

via VSI-FAX

ALPHA AFALYTICAL LABORATORIES

QUALITY RASSTRAMNCE BATCH BLANE ANALYSIS

Laboratory Job Number: LO109122

Cont inued

Page 1§ aef 21 %2278

PARRMETER

RI SOLT UNITS

RDL REF METHOD

Velatile Organicsi
vinyl chloride
Chleroethane
1,1-Dichlorcethens
trans-1,2-Dichlorocethene
Trichlorcethens
1,2-Dichlorobenzens
1,3-Dichlorcbenzene
1l,4-Dichlorobenzene
Methyl tert butyl ether
p/m-Xylene

c-Eylene
cis-1,2-Dichloroethene
Dibromomethane

1,4 -Dichlorobutane
Icdomethane
1,2,3-Trichloropropane
Styrena
Dichloredifluoromethane
Acetone

Carbon disulfide
2-Butanone

Vinyl acetate
4-Methyl-2-pontancne
2-Hexancne

Ethyl methacrylate
Acrolein

Acryleonitrile
Bromochloromethane
Tetrahydrofuran
2,2-Dichloropropane
1,2-Dibromoechane
1,3-Dichloropropane
1,1,1,2-Tetrachloroethane
Bromobenzene
n-Butylbanzena
sec-Butylbenzene
tert-Butylbenzene
o-Chlorotelusne
p-Chlorotoluens
1,2-Dibromo-3-chloropropane
Hexachlorcbutadiens
Iscpropylbenzene
p-Isopropyltoluene
Naphthalene
n-Propylbenzene
1,2,3-Trichlorcbenzene
1,2,4-Trichlorcbenzene

MI
HI
NI
NI
NI
NI
NI
NI
NI
KL
ML
NI
HL
ML
NL
i
KL
ML
HL
ML
ML
ML
ML
ML
HL
juis
ML
NI
ML
ML
ML
ML
ML
WL
18
ML
WL
NI
NI
NI
NI
NI
HI
NI
HI

10CHDI0E D8 Page 15 of 20
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llﬂ'fﬂﬂ!ﬂl 18: 08 EDT Alpha Labs via VSI-FAX Page 17 of 21 #227B BE

ALPHA Al ALYTICAL LABORATORIES
QUALITY ASSI RARCE BATCH BLANE ANALYSIS

Laboratory Job Humber: LO0103123
Continued

PARAMETER Rl SULT DNITS ROL REF METHOD DATE D

Vela g2e

1. :i'.',' 5-Tri m.étﬁyl benzene
1,2,4-Trimethylbenzene
trans-1,4-Dichloro-2-butene

Ethyl ether L ug/kg

Surrogate Recovery

1,2-Dichlorcethane-d4 Bi .0 ¥
Tecluene-dEé 1o, ¥
4-Bromoflucrobenzene 3. %

¥

Dibromeflucromethane g.0

sVoTTE GC/Ms |

Acenaphthene HI so0
Benzidine ML 000
1,2,4-Trichlorobenzene 218 ug/kg 500
Hexachlorcbenzeneo NI ug kg 500
Biam(2-chloroethyl)ether KI ug kg 500
1-Chloronaphthalena NI ug/kg 500
M ug/kg 600
1l,2-Dichlerobenzene NI ug/ka EOO0
1,3-Dichlorcbenzens HL ug/kg 500
1,4-Dichlorobenzene N ug/kg 500
3,3 -Dichlorobenzidine NL ug/kg 5000
2,4-Dinitrotoluene NI ug/hkg €00
2,6-Dinitrotcluens NL ug/kg s00
Rzobenzene NI ug/kg 500
Fluoranthene NI ug,/kg 500
4-Chlorcphenyl phenyl ether NI ug/kg 500
4-Bromophenyl phenyl ether NI ug,/kg 500
Bis (2-chloroisopropyl)ether ML ug/kg 500
EBin {2-chlorocethoxy) methane NL ug/kg 500
Hexachlerobutadiene HL ug/ka 1000
Hexachlorocyclopentadiens NI ug/ka 1000
Hexachloroethane HL ug/kg 500
Issphorone ML ug/kg 500
Haphthalene HL ug/ kg 500
Nitrobenzene NL ug/kg 500
NDPA/DPA NI ug/kg 1500
n-Hitroscdi-n-propylamine NI ug/kg 500
Eis (2-ethylhexyl)phthalate L ug/kg 1000
Butyl benzyl phthalate HL ug/kg 500
Di-n-butylphthalate HL ug/kg 500
Di-n-cetylphthalate 18 ug/kg 500
Diethyl phthalate NI ug/kg 500
Dimethyl phthalate HL ug/kg sop

10090305135 Page 16 of 2o
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10/08/01 18: 09 EDT

QUALITY ASS RANCE BATCH BLANE RNALYSIS

Alpha Labs

via VSI-FAX

ALPHA N ALYTICAL LABORATORIES

Laboratory Job Number: LO1032122

Continued

Page 18 of 21 82278

PARAMETER

R iSULT

UNITS

SVOr s byl GC/MS 8270 céntinied

Biunzo(alanthracene N
Bunzola)lpyrene N3
Bunzo(b) fluoranthena H3
Benzo (k) flueranthene H
Chryesene jo)
Acenaphthylene )
Anthracene M
Bimzolghi) perylene M}
Fluorene N
Phenanthrene M)
Dibenzo(a,hlanthracene M
Indenc(l,2,3-cd)pyrene M
Pyrene N
Binzele)pyrene Mt
Biphenyl Mt
Perylene N
Eniline i
4-Chlorecaniline )
1-Methylnaphthalene By
2-Nitroaniline W
3-Nitroaniline Hi)
4-Nitroaniline 2]
Dibenzofuran M
a,a-Dimethylphenethylamine Hi)
Hexachloropropens b i)
Hitropodi-n-butylamine Hi
Z-Methylnaphthalene iy
1,2,4,5-Terrachlorcbenzene M
Pentachlorcbenzene Hi
a-Naphthylamine M
b-Naphthylamine i)
Phenacetin Ny
Dimethoate Hi)
4 -mmincbiphenyl M
Puntachloronitrobanzens M
Isodrin Ny
p-Dimethylaminoazobenzene M
Chlercbenzilate b ]
3-Methylchelanthrene N
Etthyl Methanesulfonate K
Auetophencone M
Nitroscdipiperidine N
7,12-Dimethylbenz (a)anthracens N
n-Nitroscdimethylamine M3
2,4, 6-Trichlorephenol H3
p-Chloro-m-crescl N3
2-Chlercphenol o

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/lkg
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/lkg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug kg
ug/kg
ug/kg
ug/kg
ug/kyg
ug/kg
ug/kg
ug/kg
ug/kg
ua/skg
ug/kyg
vg/kg
ug/kg

500
500
500
500
500
500
500
500
so0
500
500
700
500
500
500
500"
1000
500
500
500
500
700
500
5000
5000
1000
EDD
2000
2000
2000
2000
1000
2000
1000
1000
1000
1000
2000
2000
1500
2000
2000
1000
5000

‘500

500
600

i0090105:35% Fage 17 of 20
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10/08/01 18:08 EOT Alpha Labs wvia VSI-FAX . FPage 19 of 21 #2278

ALPHA AF ALYTICAL LABORATORIES
QUALITY ASSLRANCE BATCH BLANK RHRLYSIB

Laboratory Job Number: L0105122
Cont inued

PARAMETER RESULT  UNITS ROL  REF METHOD DATE o

SvOL sl byl lao/m e
2,4-Dichlorophencl NI ug/kg 1000
2,4-Dimethylphencl NI ug/kg 1000
2-Hitrophenol ML ug/kg 2000
4 -Nitrophenol HL ug/kg 1000
2,4-Dinitrophencl HL ug/kg 2000
4,6-Dinitro-o-cresol HNL ug/kg 2000
Pentachlorophenol NL ug/kg 2000
Phenol ML ug/lg 700
2-Methylphenol NI ug/kg G600
3-Methylphenol/4-Methylphenol NI ug/kg &00
2,4,5-Trichlorophenol HL ug/kg 500
2,6-Dichlerophencl NI ug/ kg 1000
Benzele Acid WL ug /g 5000
Benzyl Alcchol KL ug/ kg 1000
Carbazcle i s ug/ kg 500
Pyridine NC ug,/ kg S000
2-Piceline HNLC ug/kg 2000
Pronamide NLC ug/kg 2000
Methy]l methanesulfonate NC ug/kg 2000
Surrogate Hecovery

2-Fluorophenol 8C.0 ¥

Phenol-ds S9E.0 ¥
Nitrebenzene-ds 91.0 ¥
2-Fluorchiphenyl B5.0 ¥

2,4, 6-Tribromophenol §3.0 ¥

4-Terphenyl -dl4 SC.0 ¥

Polychlorinated
Arsclor 1221
Araclor 1232
Arseclor 1242/1016
Araclor 1248
Arasclor 1254
Aroclor 1260

[Biphenylsa

Surrogate Hecovery

2,4,5,6-Tetrachloro-m-xylene ica. ¥
Dezachlorobiphenyl 7.0 L

Hydrocarbon Scan by GC 81l

Hinefal.épifitﬁ.
Gascline
10080108134 Fage 1¢ of 20

BE



10!‘09!’01 18: 08 EDT Alpha Labs via VSI-FAX Page 20 of 21 %2278 BE

ALPHA AN ALYTICAL LABORATORIES
QUALITY ASSULiANCE BATCH BLANK AHALYSIS

Laboratory Job Number: LO105122
Continued

PAIAMETER RE3ULT UNITS RDL REF METHOD DATE ID

¥ Qnrnﬁa ;
Funl 0l #2/Dissel
Fusl ©il #4

Fusl 0il #&

Meotor Oil

Keroeens
Transformer 0il
Unknown Hydrecarbon

Surrcgate Recovery

o-Tarphenyl 108. %

1GHE0108 135 Fage 1% of 20



RECEIVEL
ALPHA PNALYTICAL LABORATORIES
QCT 1 & 2001
Eight Walkup Drive

rentheronst Gow ass-s2z0 o0 Haley & Aldrich, inc.

MA:M-MA-086 NH:200355-B,C CT:PH-0574 ME:MAOBE RI:65 NY:11148

CER? IFICATE OF ANALYSIS

Client: Haley & Aldrich, Inc. Laboratery Job Humber: L0O105474
Addreses: 465 Medford Street, Suite 2200 Invoice Number: 55559

Boston, MA 02129-1400 Date Received: 11-0CT-01
Attn: Mr. Steve Provenc:il Date Reported: 16-0CT-01
Project Number: 06558-608 Delivery Method: Alpha

Site: MALDEN MGP

ALPHA SAMFLE NUMBER CL: ENT IDENTIFICATION EAMPLE LOCATION
L0105474-01 SEl' COMP-1

I attest under the pains and penalties of perjury that, based upon my inguiry of those
individuals immediately respons .ble for cbtaining the information, the material
cortained 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 repor:.

Authorized by:Scott Mclean

Scott MclLean - Laboratory Director
This documen: electronically signed

10160203 :00 Page 1 of 1%



ALPHA ATALYTICAL LABORATORIES
AARRATIVE REFORT

Laboratory Job Number: L0109474

Alpha Report LO109474:
Sem . -Volatile Organics

It should be noted that one or mire laboratory control sample percent recoveries are
outuide the in-house acceptance oriteria for the method. All associated samples were non-
detect for the affected compounds, therefore no further action was taken.

It should be noted cne or more of the matrix spike percent recoveries are outside the
acceptance criteria regquired by the method. The elevated recoveries have been attributed
to the non-homeogencus nature of the sample utilized.

Total Metals

It should be noted that the matrix spike percent recovery for the analysis of Barium
associated with Alpha Sample(s) .010%474-01 is ocutside 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 matrix spike percent recovery for the analysis of Lead
associated with Alpha Sample{s) .010%474-01 is invalid because the sample concentration is
greater than four times the spik: amount added.

101602.03:00 Page 2 of 19



ALPHA A ALYTICAL LABORATORIES

CERTIFICATE OF ANALYSIS

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

Laboratory Sample Humber: LD1054°'4-01

Sample Matrix:

Condition of Sample:

SED COilP-1
S0IL

Satisfactory

Humbter & Type of Containers: 3-8.ass,l-Vial

Date Collected: 10-0CT-2001 13:30
Date Received : 11-0CT-2001
Date Reported : 16-0CT-2001

Field Prep: Hone

PARIMETER R iSULT THITS RDL EEF METHOD DATE ID
FREP ANAL

Solids, Total 83. % 0.10 10 25406 1013 13:15 ML

PH B.2 ‘50 - 1 9045C 1011 23:46 JG

Flash Point 2150 deg F 70 1 1014 1012 11:30 WL

Cyanide, Reactive kD mg kg 0.22 1 7.3 1015 14:45 JG

Suliide, Reactive .72 mg kg G.45 1 7.3 1015 14:4%5 JG

Totial Metals 13951

Arsenic, Total 11. mg/kg 0.45 1 6010 1012 14:15 1016 09:40 MG

Barium, Total I6. mg /kg 0.45 1 E010B 1012 14:15% 1016 05:40 MG

Cadinium, Total 1D mg kg 0.45 1 6010B 1012 14:15 1016 05:40 MG

Chriomium, Total 18. mg/ kg 0.45 1 &010B 1012 14:15 1016 0%:40 MG

Lead, Total I BO mg,/ kg 2.2 1 EDi0E 1012 14:15 1016 0%:40 MG

Mercury, Total 1D mg/ kg 0.23 1 7470R 1012 11:15 1042 14:32 DM

Selznium, Total 1D mg/kg 0.%0 1 ED10B 1012 14:15 1016 D9:40 MG

Silver, Total 1D mg kg 0.45 1 &£010B 1012 14:1% 1016 05:40 MG

Veolatile Organics B826C via High 5035 1 széom ' 1012 19:44 BT

Methylene chloride 1M ug/kg 33000

1,1-Dichloroethane 1D ug/kg 4900

Chloroform ] ug/kg 4300

Carbon tetrachloride im ug/kg 33200

1,2-Dichloropropane ¥ o] ug/kg 11000

Dibromochloromethane D ug/kg 3300

1,1,2-Trichloroethane :D ug/kg 4300

Tetrachlorcethene D ug/kg 3300

Chlorocbenzene D ug/kg 2300

Trichlorefluoromethane AD ug/kg 16000

1,2-Dichlorcethane D ug/kg 3300

1,1,1-Trichloroethane AD ug/kg 3300

Comments: Complete list of Refe-ences and Glossary of Terms found in Addendum I

10163103:00 Fage 3 of 1%



Labcratory Sample Number: LO102474-01

ALPHA AIALYTICAL LABORATORIES
CERT [FICATE OF ANALYSIS

10160103:00 Page 4 of 18

Conments: Complete list of Refe-ences and Glossary of Terms found in Addendum I

SED COo4P-1
l PARIMETER RESULT UNITS RDL REF METHOD DATE ID
FREP AMAL
I Volitile ‘Organics 8260 via High 5035 continued i/ 1 "% % paeem; N g01d 15 ed BT
Bromodichloromethane rD ug/kg 3300
trans-1, 3-Dichleorcpropene 5D ug/kg 3300
l cis-1,3-Dichloropropene »D ug/kg 3300
1,1-Dichloropropene FD ug/kg 16000
Bromoform FD ug/kg 3300
1,1,2,2-Tetrachlorocethane KD ug/kg 3300
l Benzene D ug/kg 3300
Toluene ED ug/kg 4500
Ethy/lbenzene FD ug/kg 3300
Chlioromethane kD ug/kg 16000
I Bromomethane D ug/kg 6600
Vinyl chloride rD ug/kg 6600
Chloroethane D ug/kg 6EDD
1,1-Dichloroethene D ug/kg 3300
trans-1,2-Dichlorcethene 1D ug/kg 4900
Trichloroethene 1D ug/kg 3300
1,2-Dichlorchenzene 'D ug/kg 16000
l 1,3-Dichlorobenzene ID ug/kg 16000
1,4-Dichlorchenzens o ug/kg 15000
Methyl tert butyl ether D ug/kg 6600
p/m-Xylens < 000 ug/kg 3300
I o-Xylene 1D ug/kg 3300
cis-1,2-Dichlorcethene o) ug,/kyg 3300
Dibromomethane 1D ug/kg 33000
1,4-Dichlorcbutane 1D ug/kg 33p00
I Iodomethane 1D ug/kg 33p00
1,2,3-Trichloropropane 1D ug/kg 33000
Styrene 1D ug/kg 3300
l Dichlorodifluoromethane 1D ug/kg 33000
Acetone 1D ug/kg 33000
Carbon disulfide 1D ug/kg 33000
2-Butanone 1D ug/kg 33000
I Vinyl acetate 1o ug/kg 33000
4-Methyl-2-pentancne 1D ug/kg 33000
2-Hexanone 1D ug/kg 32000
Ethyl methacrylate 1 ug/kg 33000
l Acrolein 1D ug/kg 82000
Acrylonitrile 1D ug/kg 33000
Bremochlorcmethane 1D ug/kg 16000
Tetrahydrofuran D ug/kg 66000
2,Z-Dichloropropane D ug/kg 16000
1,z -Dibromoethane D ug/kg 16000
1,2-Dichloropropane D ug/kg 16000
l 1,1,1,2-Tetrachlorcethane m ug/kg 3300
Bromobenzene AD ug/kg 16000
n-Butylbenzene AD ug/kg 3300
sec-Butylbenzene D ug/kg 3300
l tert-Butylbenzene D ug/kg 16000
o-Chlorotoluene D ug/kg 16000



ALPHA ANELYTICAL LABORATOR
CERTII ICATE OF AMALYSIS

Laboratory Sample Number: LO10947«-01

IES

SED CoMi-1

PARAMETER RE!ULT UNITS RDL REF METHOD DATE ID
PRERP AMAL

Volatile Organics 8260 via High '5)35 continued 7 * R ie e BT
p-Chlorotoluene ND ug/kg
1,2-Dibromo-3-chloropropane ND ug/kg
Hexachlorobutadiene HD ua/kg
Isopropylbenzene ND ug/kg
p-Isupropyltoluene ND ug/kg
Naphthalene 200000 ug/kg
n-Propylbenzene NC ug/kg
1,2,3%~Trichlorobenzene WL ug/kg
1,2,4~Trichlorcbenzene NT ug/kg
1,3,5-Trimethylbenzene KL ug/kg
1,2,4-Trimethylbenzene NL ug/kg
trans-1,4-Dichloro-2-butene NI ug/kg
Ethyl ether NT ug/kg
Surrogate Recovery
1,2-0Dichlorcethane-d4 Br.o %
Toluene-dg 84.0 %
4-Bromofluorobenzene 15, %
Dibromof lucromethane 8.0 %
8VOC's by GC/MS B270 v 1 B270C - 1012 12:30 1016 12:01 FB
Acenaphthene 6::00 ug/kyg 2800
Benzidine N2 ug kg 28000
1,2,4-Trichlorobenzens N ug/kg 2800
Hexachlorocbenzene N3 ug/kg 2800
Bis |2-chlorcethyl) ether N3 ug/kg 2800
1-chlorcnaphthalene N3 ug/kg 2800
2-Chloronaphthalene N3 ug/kg 3400
1,2-Dichlorobenzene M2 ug/kg 2B0O
1,3-Dichlorcbenzene N> ug/kg 2800
1,4-Dichleorobenzene HD ug/kg 2800
3,3'-Dichlorcbenzidine N2 ug/kg 2B000
2,4-Dinitrotoluene KD ug/kg 3400
2,6-Dinitrotoluene KD ug/kg 2ZBOO
Azobenzene KD ug kg 2800
Fluoranthene 12000 ug/kg 2800
4-Chlorophenyl phenyl ether ¥D ug/kg 2800
4-Bromocphenyl phenyl ether D ug/kg 2800
Bis(2-chloroisopropyl)ether D ug /kg 2800
Bis (2-chloroethoxy)methane 1D ug/kg 2800
Hexachlercbhbutadiene D ug/kg 5700
Hexachlorocyeclopentadiene 1D ug/kg 5700
Hexachloroethane 1D ug/kg 2800
Iscophorone 18] ug/kg 2800
Naphthalene 10000 ug/kg 2800
Nitrobenzene 1o ug kg 2800
NDEA/DPA 1D ug/kg 8500
n-Nitrosodi-n-propylamine 1D ug/kg 2800

Comments: Complete list of References and Glossary

10160103 :00 Page 5 of 1%
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ALPHA ANI LYTICAL LABORATORIES
CERTII'ICATE OF ANALYSIS

Laboratory Sample Number: L010947..-01

SED COM:*-1
PARAMETER REIULT  UNITS RDL REF METHOD DATE ID
PREP  ANAL
SVOC's” by GC/MS 8270 continued 7o @ il SRR sy ereeT o o1z HR 30 1006 12100 PR

e R P S
ug kg 5700

ug/kg 2800

Bis(Z-ethylhexyl)}phthalate HD

Butyl benzyl phthalate NC

Di-n-butylphthalate NC ug/kg 2800
Di-n-octylphthalate NC ug/kg 2800
Diethiyl phthalate NC ug/kg 2800
Dimet:hyl phthalate WL ug/kyg 2800
Benzo (a) anthracene 4400 ug/kg 2B00
Benzo (a) pyrene 3500 ug/kg 2800
Benzo {b) fluoranthene 3100 ug/kg 2800
Benzo k) fluoranthene 4000 ug/kg 2800
Chrysene 4100 ug/kg 2800
Acenaphthylene NI ug kg 2800
Anthracene 5¢ 00 ug/kg 2B0O
Benzo(ghi)perylene NI ug/kg 2800
Fluorene 7100 ug kg 2800
FPhenanthrene 2..000 ug/kg 2800
Dibenzola,h)anthracene HI ug/ kg 2800
Indeno{l,2,3-cd)pyrene NI ug/kg 4000
Pyrene 1:.000 ug/kg 2800
Benzo (e) pyrene M ug/ kg 2800

Perylene N1 ug kg 2800
Aniline N3 ug /kg 8700
4-Chlorocaniline N2 ug /kg 2B00
1-Methylnaphthalene 15000 ug/kg 2800
2-Nitroaniline o] ug kg 2800
3-Nitroaniline HJ ug/kg 2800
4-Nitroaniline N2 ug/kyg 4000
Dibenzofuran 4200 ug/kg 2800
a,a-Dimethylphenethylamine N2 ug/kg 28000
Hexachloropropene N2 ug/ kg 2B0O0O0
Nitrosodi-n-butylamine KD ug/kg 5700
2-Methylnaphthalene 18000 ug kg 4500
1,2.4,5-Tetrachlorobenzene XD ug/kg 11000
Pen-achlorobenzene KD ug/kg 11000
a-Naphthylamine FD ug/kyg 11000
b-Naphthylamine rD ug/kg 11000
Pheaacetin D ug/kg 5700
Dim=thoate D ug/kg 11000
4-Anincbiphenyl 1o ug/kg 5700
Pentachloronitrobenzene 1D ug/kg 5700
Isodrin 1D ug/kg 5700
p-Dimethylaminoazobenzene 1D ug/kg 5700
Chlorobenzilate 1D ug/kg 11000
i-Methylcholanthrene 1m ug/kg 11000
Ethyl Methanesulfonate i ug/kg 8500
Acetophenone D ug kg 11000
Nitrosodipiperidine D ug/kg 11000
7,12-Dimethylbenz {a}anthracene O ug/kg 5700

Conments: Complete list of Refe-ences and Glossary of Terms found in Addendum I

10160103:00 Fage 6 of 1%

l Biphenyl ) ug/kg 2800



ALFPHA AlALYTICAL LABORATORIES
CERT. FICATE OF ANALYSIS

Laboratory Sample Number: L01094 '4-01

SED COlP-1
PARMMETER R:ISULT UNITS RDL REF METHOD DATE Ip
PREP ANAL
s\mc'*i':'-hjri;i;scjﬂ'-l'sifﬂ'_i:".l’ﬁ'-"::ont:'iﬁuéd‘-..'= B RGP T L TR gt T 'f-'_-minjLi_’z_'é;itfti]}'i_'sfji-;dif._;S_ﬁjf;',
n-Nitrosodimethylamine N2 ug/kg 28000 '
2,4,6-Trichlorophencl M3 ug/kg 2800
p-Ctloro-m-cresol 5] ug/kg 2800
2-Cklorophenol N3 ug/kg 3400
2,4-Dichlerophencl N3 ug/kg 5700
2,4-Dimethylphenol N> ug/kg 5700
2-Nitrophenol N3 ug/kg 11000
4-Nitrophenol N ug/kg 5700
2,4-Dinitrophenol N3 ug/kg 11000
4,6-Dinitro-o-cresol M) ug/kg 11000
Pent achlorophenol N ug/kg 11000
Fherol LB ug/kg 4000
2-Methylphenol M3 ug/kg 3400
3-Methylphenol/4-Methylphenol NI ug/kg 3400
2,4,5-Trichlorephenol N ug/kg 2800
2,6-Dichlorophencl N3 ug/kg 5700
Benzoic Acid N3 ug/kg 28000
Benzyl Alcohol N3 ug/kg 5700
Carbazole 1] ug/kg 2800
pyridine N2 ug/kg 28000
2-Picoline ] ug/kg 11000
Promamide N3 ug/kg 11000 .
Methyl methanesulfonate N> ug/kg 11000
Surrogate Recovery
2-Fluorophencl Bl.O %
Phenol-dé 63.0 %
Hitrobenzene-ds B83.0 %
2-Fluorcbiphenyl 73.0 %
2,4,6-Tribromophenol 82.0 %
4-Terphenyl-dl4 72.0 %
Polychlorinated Biphenyls 1 BoEZ 101€ 05:31 AK
Aroclor 1221 ' N> ug/kg 284.
Aroclor 1232 "2 ug/kg 284,
Aroclor 1242/1016 N3 ug ke 284.
Aroclor 1248 N3 ug/kg 284.
Aroclor 1254 W3 ug/kg 284 .
Arcclor 1260 N3 ug/kg 284.
Surrogate Recovery
2,4, 5,6-Tetrachloro-m-xylene 102. %
Decachlorobiphenyl BL.O %
Hydrocarbon Scan by GC 8100M 1 B100M 1016 €1:1% FD
Mineral Spirits KD mg/kg 230
Gasoline ol mg/ kg 230

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

10160103 :00 Fage T of 1%



ALPHA AN ALYTICAL LABORATORIES

CERTIFICATE OF ANALYESIS

Laboratory Sample Number: L01054%4-01

SED CObP-1
PARRMETER RI SULT UNMITS RDL REF METHOD DATE ID
FREP ANAL
Hydrocarbon Scani'by GC 8100M contdinued . - ST e prooM e R TR 6 0k 18 T PD T
Fuel 0il #2/Diesel NI mg/kg 230
Fuel 0il #4 Ml mg/ kg 230
Fuel 0il #6 NI mg/kg 230
Motor 0il NI mg/kg 230
Kerosene MI mg kg 230
Transformer 0il Ml mg kg 230
Unknown Hydrocarbon 3100 mg/kg 230
Surrogate Recovery
o-Terphenyl 116, %

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

10160.03:00 Page & of 19



ALFHA AJALYTICAL LAEORATORIES
QUALITY ASSURINCE BATCH DUPLICATE ANALYSIS

Laboratory Job Number: L0105474

Parameter

Viluea 1 Value 2 RED Units

Solids, Total

¢ A

pH

Cyar..idé . Reactive
sulfide, Reactive

Arsenic, Total
Barium, Teotal
Cadmium, Total
Chromium, Total
Leacl, Total
Selenium, Total
Bilver, Total

1221
1232
1242/1016
1248
1254
1260

Aroclor
Arcclor
Aroclor
Aroclor
Arocclor
Aroclor

Surrogate Recovery

2,4,5,6-Tetrachloro-m-xylene

Decachlorocbiphenyl

Mineral Spirits
Gasoline

Fuel. 0il #2/Diesel
Fuel 0il #4

Fuel 0il #6

Motor 01l

Kerosene
Transformer 0il

Unknown Hydrocarbon

Surrogate Recovery

[ Raie T

&

B7. 84. 4 ¥

pH fo: sample{s): 01 {(LD109519-02, WG94B56} .

T.2 7.2 0 55U
Cyanide, Reac:ive for sample{s). 01 (L0109474-01, WGSS5115)
N3 ND NC mg/kg
sulfide, Reac:ive for sample{s) 01 (L0109474-01, WG95114)
.72 0.91 23 mg/kg
Total Metals for samplel(s) 01 (L0O10%478-02, WGIS021) -
b ) o 14. 0 mg/kg
230 170 16 mg/kg
] ND HC mg kg
1 18 10. 10 mg /kg
1400 1500 7 mg/kg
N3 WD NC mg/kg
N3 ND NC mg/kg
. Polychlorinated Blphenyls for sample(s) 01 {L0109437-04, WG949%58)

N3 ND NC ug/kg
2] ND NC ug/kg
N2 ND NC ug/kg
N2 ND NC ug kg
o8] ND NC ug/kg
2] HD NC ug/kg
91.0 85.0 1 £

5).0 BE.0 5 %

Hydrocarbon Scan by GC B10OM for sample(s) 01 (L0109519-02, WG94955)

o] ND HC mg/kag
Nl ND ne mg kg
N2 ND nNC mg/kg
H2 D NC mg/kg
K2 ND NC mg,/kg
o n ] ND NC mg kg
K2 HND NC mg/kg
N2 WD NC mg/kg
370 330 11 mg,/kg
117. 118. 1 %

o-Terphenyl

i golids] Totiil- for sample(s) 01 (L0O109462-01, WG95003) [ i i

1016010300

Fage 9 of 1%



ALFHA AMALYTICAL LABORATORIES
QUALITY ASSTRANCE BATCH SPIKE ANALYSES

Laboratory Job Number: LO1059474

Farameter % Recovery

?:;: ;._ l“-"’;‘ "_,‘ : I<PH>]J&‘S£Q:‘ samp,‘]_e{s}rﬂ'l"‘{mg*ﬂﬁlﬁ} ~, :.:-_E_:?:.: """l‘__"l_v
pH 100

“iisulfide, Reactiwvi: LCS''for sample{s) 01 (WG95114) - & o Tl Ehbolh e

éﬁifi&é..Réactive 12

P - ‘Total Metals Li:S for sample{s} 01 {WE95021) | ‘s~ i bt
Arsenic, Total 104

Barium, Total o8

Cadmwium, Total 105

Chrcemium, Total 1032

Lead, Teotal 110

Selenium, Total 108

S8ilver, Total 102

Total Metals LS for sample(s) 01 (WG94942) R g
Mercury, Total 87

SVOC’'s by GC/MS B2 70 LCS for sample(s) 01 (WG94961)
Aceraphthene a0
1,2,4-Trichlorobenzene 74
2-Cklorcnaphthalene 81

1,4-Dichlorcbenzens 74
2,4-Dinitrotoluene 100
2,6-Dinitrotoluene ' BS -
Flucranthene 96
4-Crlorophenyl phenyl ether 93
n-Nitroscdi-n-propylamine o4
Butyl benzyl phthalate 120
Anthracene a3
Pyrene 97
Hexzchloropropene B4
P-Chlore-M-Cresol B7
2-Chlorophenol 77
2-Nitrophenol B2
4-Nitrophenol 89
2,4-Dinitrophenol 52
Pent.achlorophenol 91
Fhernial B4

Surrogate Recovery

2-Fluorephenol a4
Phenol-de B3
Hitrobenzene-ds a8
2-Fluorobiphenyl BS
2,4, 6-Tribromophenol 98
4-Terphenyl-di4 S8

10160103 :00 Fage 10 of 19
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ALFHA AIIALYTICAL LABORATORIES
QUALITY ASS'/RANCE BATCH SPIEE ANALYSES

Laboratory Job Number: LO1059474
Continued

Parameter % Recovery

! ‘Polychlorinated Biph:nyls LCS for sample(s) 01 (WG94s58) 1

Aroclor 1242/1016 98
Aroclor 1260 107
Surrogate Recovery
2,4,5,6-Tetrachloro-m-xylene 115
Decachlorobiphenyl a5
. Hydrocarbon Scan.by GC B100M LCS for sample(s) 01 (WG94955)

Petroleum Spike B2
Surrogate Recovery
o-Terphenyl 134

Total Metals SPIKE for sample{s} 01 {LD109478-03, WGH5021)
Arsenic, Total 113
Bar:um, Total 147
Cadriium, Total 133
Chromium, Total : 124
Leatd, Total 0
Selenium, Total 98
§ilver, Total 113

Total Metals SPIKE fcr sample{s) 01 (L0109474-01, WG94942).
Merizury, Total 84 '
10163103 :00 Fage 11 of 1%



ALPHA A/fALYTICAL LABORATORIES
QUALITY ASSU:LANCE BATCH MS/MSD AMALYSIS

Labcratory Job Number: LO1095474

Parsameter MS % MSD % RFD

“Yolatile Organics 8260 via Higi 5035 for sample (s)” 01 (L0109359-05, WE94650) 1l wiin

Chlarcbenzene 99 g5 4
Beniene 100 98 2
Toluene 29 %6 3
1,1l-Dichlercethene 94 9l 3
Trichloroethene 93 80 3
. .- 8VoC*'s by GC/MS 8270 fsr sample(s) 01 {L010S474-01,' WE94961) ' v i i .
Acernaphthene 100 77 26
1,2,4-Trichlorobenzene B2 63 26
2-Chloronaphthalene 75 62 19
1,2-Dichlorobenzene 75 59 24
1,4-Dichlorobenzene 70 56 22
2,4-Dinitrotoluene 110 B1 30
2,6-Dinitrotcluene 78 62 23
Fluoranthene 160 a7 49
4-Chlorophenyl phenyl ether a8 . BB 29
n-Nitrosodi-n-propylamine a7 76 24
Butyl benzyl phthalate 120 97 21
Anthracene 100 T4 30
Pyrene 140 BE 46
Hexachloropropene 74 55 29
P-Chloro-M-Crescl 84 (13 24
2-Chleorophenol 79 57 3z
2-Nitrophenol 73 57 3z
4-Nitrophenol 100 75 29
2,4-Dinitrophenol 62 48 25
Pent.achlorephenol 33 26 24
Phenol 74 57 3z
10160403: 00 Page 12 of 18



ALFHA AALYTICAL LABORATORIES

QUALITY ASSITRANCE BATCH BLANK ANALYSIS

Laboratory Job Number: LO10%9474

PARRMETER R I8ULT UNITS RDL REF METHOD DATE ID
FREP ANAL

- : _Blank Anailysis for sample{s) 01 IR

Cyaride, Reactive N2 mg/kg 1.1 1 7.3 1015 14145 JG

i : " Blank Anilysis for sample(s) 01 5

Sulfide, Reactive N2 mg kg 2.2 1073 1015 14:45 JG

: Blank Analysis for sample(s) 01

Totzl Metals 1 3081

Arsenic, Total ¥D mg kg 0.40 1 60108 1052 14:15 1016 0858 MG

Barium, Total K2 mg/kg 0.40 1 6010B 1012 14:15 1016 08:58 MG

Cadmium, Total ND mg,/kg 0.40 1 &010B 1012 14:15 1016 08:56 MG

Chromium, Tetal KD mg/kg 0.40 1 £010B 1012 14:15 1016 OB:SB MG

Leacd, Total KD mg/kg 2.0 1 £0108 1012 14:15 1016 0B:56 MG

Selenium, Total kD ma kg 0.80 1 G010B 1012 14:15 1016 08:58 MG

Silver, Total KD mg kg 0.40 1 6010B 1012 14:15 1016 CE:58 MG
Blank Aralysis for sample(s) 01

Total Metals

Mercury, Total KO mg/kg 0.25 1 T470A 1012 11:15 1012 14:32 DM
Blank Aralysis for samplel(s) 01

Vvolatile Organics B260 wia High 5035 1 E260B 1012 14:48 BT

Methylene chloride D ug/kg 500

1,1-Dichloroethane FD ug/kg 75.

Chloroform ¥D ug/kg T5.

Carbhon tetrachleoride ¥D ug/kg 0.

1,2-Dichloropropane rD ug/ka 180

Dibrromochloromethane rD ug/kg 50.

1,1.2-Trichloroethane 1 30] ug/kg 75,

Tet:rachloroethene D ug/kg 50.

Chlorobenzene D ug/kg 50.

Trichloreflucromethane D ug/kg 25D

1,2-Dichlorcethane 1D ug/kg 50.

1,1.1-Trichloroethane 1] ug/kg 50.

Bromodichloromethane 1D ug/ kg 50.

trans-1,3-Dichloropropene 1D ug/kg 50.

cis-1, 3-Dichloropropene 1D ug/kg 50,

1,1-Dichloropropens 1D ug/kg 250

Bronoform 1D ug kg 50.

1,1,2,2-Tetrachlorcethane o ug/kg 50.

Benzene 1D ug/kg 50.

Tolaiene iin] ug/kg 75.

Ethylbenzene 1D ug/kg 50.

Chloromethane 1D ug/kyg 250

Bromomethane 1o ug/kg 100

1616¢103:00 Page 13 of 1%



ALFHA AlALYTICAL LABORATORIEES

' QUALITY ASSI/RANCE BATCH BLANK ANALYSIS
Laboratory Job Number: LO105474
Continued
. PARAMMETER RIISULT UNITS RDL REF METHOD DATE ID
PREFP ANAL
l : e Cept o reiamioilc. Blanks RmkilysisiEor aample[,s} 01 Gt b g S Dy LW
Volatile Organics 8260 via High 035 continued foti 1 B26UR Ui '1012 16:48.BT
Vinyl chloride N ug/kg 100
l Chlcroethane I ug/kg 100
1,1-Dichlcroethene NI ug/kg 50.
trans-1,2-Dichloroethene Wl ug/kg 75.
Trichlorcethene o] ug/kg 50.
1,2-Dichlorcbenzens ) ug/kg 250
1,3-Dichlorcbenzene Nl ug/kg 250
1,4-Dichlorcbenzene Ml ug/kg 250
l Methyl tert butyl ether b Bl ug/kg 100
p/m-Xylene NI ug/kg - BO.
o-Xylene bt ug/kg 50.
cis-1,2-Dichloroethene Kl ug/kg 50.
l Dibromomethane ol ug/kg 500
1,4-Dichlorcbutane NIt ug/kg 500
Iodomethane il ug/kg 500
1,2,3-Trichloropropane M ug/kg 500
I Styrene ol ug/kg 50.
Dichlorodifluoromethane M ug/kg 500
Acetone M1 ug/kg 1]
Carbon disulfide N1 ug/kg 500
I 2-Butancne NI ug/kg . 500
vinyl acetate NI ug/kg 500
4-Methyl-2-pentancne M1 ug/kg 500
l 2-Hexanone bu) ug/kg 500
Ethyl methacrylate M1 ug/kg s00
Acrolein Mt ug kg 1200
Acrylonitrile NI ug/kg 500
l Eromochloromethane Ml 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 250
1,1,1,2-Tetrachloroethane HI ug kg s50.
Bromobenzene NI ug/kg 250
l n-Butylbenzene NI ug/kyg 50.
sec-Butylbenzene NI ug/kg 50.
tert-Butylbenzene WL ug/kg 250
o-Chlorotoluene o1l ug/kg 250
' p-Chlorotoluene NI ug/kg 250
1,2-Dibromo-3-chlorcpropane NI ug/kg 250
Hexachlorcbutadiene MI ug/kg 250
Isopropylbenzene I ug/kg 50.
' p-Ilsopropyltoluene o1 ug kg 50.
Naphthalene NI ug/kg 250
n-FPropylbenzens NI ug/kg 50.
. 1,2, 3-Trichlorobenzene NI ug/kg 250
1,2,4-Trichlorocbenzene I ug/kg 250
I 10160103:00 Page 14 of 19



ALFHA AJTALYTICAL LABORATORIES
QUALITY ASS JRANCE BATCH BLANK ANALYSIS

Labcratory Job Number: LO109474
Continued

FARIMETER RESULT UNITS RDL REF METHOD DATE . ID

Y ‘Blank Aralysig- for- sample s)-01 L PO o .
anﬂtile Drgan:l.cs 8260 via High 5035 continued ; D dpeeos’ . T TR

1,3, 5-Trimethylbenzene KD ug/kg 250
1,2, 4-Trimethylbenzene 5D ug/kg 250
trang-1,4-Dichloro-2-butene D ug kg 250
Ethvl ether KD ug/kg 250

Surirogate Recovery

1,2-Dichlorocethane-d4 £6.0 %
Toluene-dsa 101. %
4-B:romoflucrobenzene 105, %
Dib:romofluoromethane 2.0 %

Blank Aralysis for sample(s) 01 i
.SVOi2'e by GC/MS B270 1 B2TOC 1012 12:30 1015 15:47 PR

Acenaphthene 1o ug/kg 500
Benzidine 1D ug/kg 5000
1,2,4-Trichlorchenzene 1D ug/kg 500
Hexachlorobenzene 1D ug,/kg 500
Bis (2-chlorcethyl) ether 1D ug/kg 500
1-Chloronaphthalene 1D ug/kg 500
Z2-Chnloronaphthalene 1m ug/kg 600
1,2-Dichlerobenzene 1D ug/kg 500
1,3-Dichlorchenzene 1D ug/kg 500
1,4-Dichlorocbenzens ; 1m ug/kg - 500
3,3"-Dichlorcbenzidine 1D - ug/kg S000
2,4-Dinitrotoluens 1D ug/kg 600
2,6-Dinitrotoluens 1m ug/kg 500
Azobenzene o ug/kg 500
Fluoranthene 11D ug/kg 500
4-Chlorophenyl phenyl ether 1 ug/kg S00
4-Bromophenyl phenyl ether o ug/kg 500
Bis(2-chloroisopropyl)ether 1D ug/kg 500
Bis (2-chloroethoxy) methane ‘1D ug/kg 500
Hexachlorohutadiene D ug,/kg 1000
Hexachlorceyclopentadiene D ug/kg 1000
Hexachloroethane 1D ug/kg S00
Iscphorone D ug/kg 500
Narhthalene D ug/kg 500
Nitrobenzene g s} ug/kg 500
WDER/DPA D ug/kg 1500
n-Fitrosodi-n-~propylamine Lin] ug/kg 500
Bis (2-ethylhexyl)phthalate D ug/kg 1000
Butyl benzyl phthalate qD ug/kg 500
Di-n-butylphthalate D ug/kg 500
Di-n-cctylphthalate D ug/kg S00
Diethyl phthalate D ug/kg E00
Dinethyl phthalate D ug/kg 500

10160103:00 Fage 15 of 1%



ALPHA ATALYTICAL LABORATORIES
QUALITY ASSJRANCE BATCH BLANK ANALYSIS

Laboratory Job Number: LO0103474

Continued
PARIMETER FESULT UNITE RDL REF METHOD DATE ID
FREP AMAL
L et SN Rl -Blank: h.ral}'a:.s for sample E:E]' o1 R
svm"s by GE,’HS 32"-'0 contmu&d’ ki & t Eole L e )
Benizo(a)anthracene ¥ D ugf kg 500
Benzo{a)pyrene ¥D ug/kg 500
Benizo (b) fluoranthene ED ug/kg 500
Benizo (k) fluoranthene rD ug/kg 500
Chrysene rD ug/kg 500
Acenaphthylene }D ug/kg 500
Anthracene rD ug /kg 500
Benzo (ghi) perylene *D ug/kg 500
Fluorene D ug/kg sS00
Fhenanthrene D ug/kg S00
Dib:nzo(a,h) anthracene rD ug/kg 500
Indsno{l,2,3-cd)pyrene D ug/kg 700
Pyrzane D ug/kg 500
Benzo(e)pyrene D - ug/ka 500
Biphenyl 1D ug/kg 500
Perylene Io ug/kg 500
Aniline 1D ug/kg 1000
4-Chlorocaniline 1D ug/kg 500
1-Methylnaphthalene 1D ug/kg 500
2-Nitroaniline 1] ug/kg 500
3-Nitrcaniline 1D ug/kg 500
4-Nitroaniline 1D ug/kg 700
Dibenzofuran 1D ug/kg 500
a,a-Dimethylphenethylamine 1D ug/kg 5000
Hexachloropropene 1D ug/kg 5000
Nitrosodi-n-butylamine 1D ug/kg 1000
2-Methylnaphthalene 1D ug/kg BOO
1,2,4,5-Tetrachlorcbenzene 1m ug/kg 2000
Pentachlorcbenzene o ug/kg 2000
a-Naphthylamine 1m ug/kg 2000
b-Naphthylamine 1D ug/kg 2000
Fhenacetin 1D ug/kg 1000
Direthoate 1o ug/kg 2000
4-Pminobiphenyl 1m ug/kg 1000
Pentachlorcnitrobenzene 1D ug/kg 1000
Iscdrin fhie] ug kg 1000
p-Limethylaminoazobenzene i ug/kg 1000
Chlorobenzilate HD ug/kg 2000
3-pMethylcholanthrene o ug/kg 2000
Ettyl Methanesulfonate D ug/kg 1500
Acetophenone D ug/kg 2000
Nitrosodipiperidine 1o ug/kg 2000
7,12-Dimethylbenz (a) anthracene 1D ug/kg 1000
n-¥itrosodimethylamine D ug/kg 5000
2,4,6-Trichlorophencl 4D ug/kg 500
p-Chloro-m-cresol AD ug /kg 500
2-Chlerophenol AD ug/kg 600

10160103:00 Page 16 of 1%



ALPHA AJALYTICAL LABORATORIES
QUALITY ASS JRANCE BATCH BLANK AMALYSIS

Labcratory Job Number: LO105474

Continued
PARIMETER RESULT UHITS RDL REF METHOD DATE ID
PREFP ANAL
“¢;- ¢ A o Mg R Blank Mﬁl?ﬁl# fﬁr sample[s} 01 . E‘ . \ 4 GE e
svm"B hy GC;"HS ‘8270 ccrnt:l.nued R : : .-_i:_'-'pzwl:ic Coiiie13 12i30°1018:19:47 BB -
2,4-Dichlorophenol KD ug! I:g ; 10013 ;
2, 4-Dimethylphencl KD ug/kg 1000
2-N:.trophenol KD ug/kg 2000
4-N:.trophenol D - ug/kg 1000
2,4-Dinitrophenol KD ug/kg 2000
4,6-Dinitro-o-crescl KD ug/kg . 2000
Pentachlorophencl KD ug/kg 2000
Fhenol KD ug/kg 700
2-Methylphenol KD ug/kg e00
3-Methylphenol /4-Methylphensol XD ug/kg 600
2,4.5-Trichlorophenocl kD ug/kg 500
2,6-Dichlorophencl KD ug/kg 1000
Benioic RAcid : kD ug/kg 5000
Benizyl Alcohol kD ug/kg 1000
Carbazole ¥D ug/kg 500
Pyridine XD ug/kg S000
2-Picoline ¥D ug/kg 2000
Pronamide ¥D ug/kg 2000
Methyl methanesulfonate ¥D ug/kg 2000
Sur:rogate Recovery
2-Fluorophenol £E3.0 %
Phenol-de £3.0 %
Nitirobenzene-ds 1.0 %
2-Fluorcbiphenyl €5.0 %
2,4,6-Tribromophencl £1.0 L
4-Terphenyl-dl4 3.0 3
Blank Aralysis for sample{s) 01 _
Polychlorinated Biphenyls 1 B0B2 1016 02:56 AR
Arozlor 1221 D ug/kg 250.
Arcclor 1232 D ug/kg 250.
Aroclor 1242/1016 D ug/kyg 250.
Aroclor 1248 1D ug/kg 250.
Aroclor 1254 o ug/kg 250.
Aroclor 1260 D ug/kg 250.
Eurrogate Recovery
2,4,5,6-Tetrachloro-m-xylene t05. %
Decachlorobiphenyl i7.0 %
Blank Rialysis for sample(s) 01 ,
Hydrocarbon Scan by GC 8100M 1 B100M 1015 20:02 FD
Minsral Spirits 1D mg/kg 100
Gasoline 1D mg/ kg 100
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ALPHA FNALYTICAL LABORATORIES
ADDENDUM I

REFERENCES

1. Test Methods for Evalu:ting Solid Waste: Physical/Chemical Methods. EPA SW-
B46. Update III, 1987

30. Standard Hethods for tle Examination of Water and Wastewater. APHA-AWWA-WPCF.
18th Edition. 19%2.

GLOSSAI'Y OF TERMS AND SYMBOLS

REF Reference number in whicli 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 testiny 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. in no event shall Alpha Analytical, Inc. be held
liable for any incidental conse juential or special damages, including but not
limited to, damages in any way ronnected with the use of, interpretation of,
information or analysis providei by Alpha Analytical, Inc.

We strongly urge our clients to comply with EPA protocol regarding sample
volume, preservation, coeoling, :cntainers, sampling procedures, holding times
anc. splitting of samples in the field.
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attachment 1

Volatile Organics by Method 826(B

Qualit'r Control Acceptance Criteria

surrogate spike % recovery

AQ Limits

Soil Limits

LCL ucL LCL ucL
1,2-Dichloroethane-dg T5% 125% T5% 125%
¢-Bromoflucrobenzene T5% 125% 75% 125%
Toluene-dy 5% 125% 75% 125%
Dibromoflucromethane 75%  125%  75%  125%
matrix spike / matrix spike duplicate percent recovery duplicate and/or MSD |
{MS/MSD) & lab control sample (LCE) AQ Limits Soil Limits AQ Limits Soil Limits
LCL UcL LCL UcL RPD RPD
*,1-Dichloroethene 651% 145% 59% 172% all target compounds
“richloroethene 1% 120% 62% 137% 20% 30%
(>hlorobenzene 75% 130% 60% 133%
3enzene T6% 127% 66% 142%
“oluene 76% 125% 59% 13%9%
'Jolatile Organics by Method 8021B
surrogate spike % recovery AQ Limits Soil Limits
LCL UCL LCL UcCL
J-Bromochlorobenzene T0% 110% T0% 120%
J-Bremofluorobenzene T0% 110% 0% 120%
matrix spike / matrix spike duplicate percent recovery duplicate and/or MSD
|MS/MSD) & lab control sample (LCE )} AQ Limits Soil Limits AQ Limits Soil Limits
LCL uUcL LCL UCL RPD RFD
1,1-Dichleroethene 70% 130% T0% 130% all target compounds
Trichloroethene T0% 130% T09% 130% 20% 30%
Zhlorobenzene T0% 130% T0% 130%
Jenzene T0% 130% 70% 130%
Toluene 70% 130% T0% 130%
Ethylbenzene T0% 130% 70% 130%
Semi-Volatile Organics by Metho'l 8270C (includes PAHs)
surrogate spike % recovery AQ Limits Soil Limits
LCL ucL LCL UcL
Yitrobenzene-d: 23% 120% 23% 120%
Fhenolk-dg 10% 120% 10% 120%
2-Fluerophenol 21% 120% 25% 120%
2-Fluorobiphenyl 43% 120% 30% 120%
p-Terphenyl-dy, 33% 120% 18% 120%
2,4 6-Tribromophenol 10% 120% 19% 120%
matrix spike / matrix spike duplicate percent recovery duplicate and/or MSD
{MS/MSD) & lab control sample (LC!i) AQ Limits Soil Limits AQ Limits Soil Limits
LCL uUcL LCL UCL RPD RPD
1,2,4-Trichlorcbenzene 39% 8% 38% 107% all target compounds
Acenaphthene 46% 118% 3% 137% 40% 50%
2, 4-Dinitrotoluene 24% 06% 28% 9%
Pyrene 26% 127% 35% 142%
N-Nitroso-di-n-propylamine 41% 116% 41% 126%
1,4-Dichlorobenzene 36% 87% 2B% 104%
Pentachlorophenol 0% 103% 17% 109%
Phenol 12% 110% 26% o0%
2-Chloraphenol 27% 123% 25% 102%
4-Chloro-3-methylphenol 23% 87% 26% 103%
4-Nitrophenol 10% B0% 11% 114%
Alpha Analytical Labs revised 03/23/2000



% .

attachment 1

PCB/Pesticides by Method 8082/8(81

Quality Control Acceptant:e Criteria

surrogate spike % recovery AQ Limits Soil Limits
LCL UCL LCL ucL
2.4,5,6-Tetrachloro-m-xylene 40% 120% 40% 120%
D zcachlorabiphenyl 40% 120% §0% 120%
ir.atrix spike / matrix spike duplicate percent recovery duplicate and/or MSD
(I11S/MSD) & lab control sample (LCS] AQ Limits Soil Limits AQ Limits Soil Limits
LCL UCL LCL UuCL RPD RPD
Lindane "56%  123%  46%  127% all target compounds
*Hepiachlnr 40% 131% 35% 130% 30% 50%
Aldrin 40% 120%  34% 132%
[Dietdrin 52%  126%  31%  134%
Endrin 56% 121% 42% 139%
4 4-00T 38% 127% 23% 134%
Aroclor 1242/1016 40% 140%  40% 140%
Aroclor 1260 40% 140% 40% 140%
Volatile Petroleum Hydrocarbons VPH) by MA DEP 98-1
surrogate spike % recovery AQ Limits Soil Limits
LCL ucL LCL ucL
2,5-Dibromotoluene T0% 130% 70% 130%
percent recavery duplicate
laiboratory control sample (LCS) AQ Limits Soil Limits AQ Limits Soil Limits
LCL ucL LCL UcL RPD RPD
all compounds T0% 130% T0% 130% 50% 50%
Extractable Petroleum Hydrocarb ans (EPH) by MA DEP 98-1
surrogate spike % recovery AQ Limits Soil Limits
LCL ucL LCL ucL
Chloro-octadecane 40% 140% 40% 140%
ortho-Terphenyl 40% 140%  40% 140%
<-Fluorobiphenyl (fractionation) 40% 140%  40% 140%
#-Bromonaphthalene {fractionation) 40% 140% 40% 140%
percent recovery duplicate
laboratory control sample (LCS) AQ Limits Soil Limits AQ Limits Soil Limits
LCL UCL LCL UCL RFD RPD
Wl compounds 40% 140% 40% 140% 50% 50%
TPH (GC-FID) by Method 8100M
duplicate
surrogate spike % recovery AQ Limits Soil Limits AQ Limits Soil Limits
LCL UcL LCL ucL RPD RPD
ortho-Terphenyi 40%  140% 40% 1405 40% 40%
TPH by Method 418.1
matrix spike (MS) percent recovery duplicate
% laboratory control sample (LCS) AQ Limits Soil Limits AQ Limits Soil Limits
LCL ucL LCL ucL RPD RPD
TPH 60% 140%  60% 140% 40% 40%
revised 03/23/2000
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alHachment 1

Qualiy Control Acceptance Criteria

Trace Metals by Method 6010B/7 000 series

matrix spike (MS)

percent recovery duplicate
& laboratory control sample (LCS) AQ Limits Soil Limits AQ Limits Soil Limits
. LCL ucL LCL ucL RPD RPD
target analyte 75%  125%. (0%  140% 20% 35%
Mercury by Method 7T470A/T471/.
matrix spike (MS) percent recovery duplicate
& laboratory control sample (LCS) AQ Limits Soil Limits AQ Limits Soil Limits
LCL ucL LCL ucL RPD RPD
Imercury T0% 130% E0% 140% 35% ) 45%
Total Cyanide by Method 3010B
'matrix spike (MS) percent recovery duplicate
& laboratory control sample (LCS) AQ Limits Soil Limits AQ Limits Soil Limits
LCL ucL LCL uclL RPD RPD
cyanide 80% 120% 65% 135% 30% 40%
Total Phenol by Method 9065
matrix spike (MS) percent recovery duplicate
& laboratory control sample (LCS) AQ Limits Soil Limits AQ Limits Soll Limits
LCL UCL LCL UcL RPD RPD
phenol T0% 130% 65% 1356% 20% 30%
Jipha Analytical Labs revised 03/23/2000



