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Soil Map—Essex County, Massachusetts, Northern Part

School Ave, Topsfield, MA

Map Unit Legend

Scarboro mucky fine sandy 33.0%
loam, 0 to 3 percent slopes
253B Hinckley loamy sand, 3to 8 0.1 1.7%
percent siopes
253C Hinckley loamy sand, 8 to 15 241 48.3%
percent slopes
260A Sudbury fine sandy loam, 0 to 0.0 0.3%
3 percent slopes :
260B Sudbury fine sandy loam, 3 to 0.7 16.7%
8 percent slopes
Totals for Area of Interest 43 100.0%
usDA  Natural Resources Web Soil Survey 9/22/2022
Conservation Service National Cooperative Soil Survey Page 30f 3



DEFINITIVE SUBDIVISION PLAN

WAIVER REQUEST LIST:

1. SECTION 4.3.2.e: "A NONREFUNDABLE FEE IN ACCORDANCE WITH THE FEE SCHEDULE SHALL BE PAYABLE TO THE TOWN OF TOPSFIELD AT THE TIME OF SUBMISSION...”
PROPOSED: A WAIVER 10 1H 3,000 I PER HED 1o REH [ED D Q THE TOWN'S OWNERSHIP OF THE PROPERTY AND INVOLVEMENT IN THE DEFINITIV
2UBDIVISION _PROCESS..

2. SECTION 4.3.2.g: "ONE COPY OF THE TEST PIT LOGS TO THE PLANNING BOARD, THE REVIEWING ENGINEER AND THE BOARD OF HEALTH.
PROPOSED: - PO, - . AR

3. SECTION 4.3.2.h: "ONE COPY OF THE STORMWATER MANAGEMENT REPORTS TO THE PLANNING BOARD, HIGHWAY DEPARTMENT, AND REVIEWING ENGINEER.”
PROPOSED: NO_WORK PROPOSED. THEREFORE A STORMWATER REPORT IS NOT NECESSARY.

4. SECTION 4.3.2.; "IN CONNECTION WITH ANY DEFINITIVE PLAN, THE APPLICANT SHALL ALSO SUBMIT AN ENVIRONMENTAL IMPACT STATEMENT (THE "STATEMENT") WHICH
SHALL... CLEARLY SHOW THE RELATION OF THE PROPOSED PROJECT TO THE TOTAL ENVIRONMENT OF THE TOWN AND ITS INHABITANTS.”

PROPQ ATEMEN NOT N AR

ONMENTAL_IMPA

5. SECTION 4.4.3: "SOIL SURVEYS TO ESTABLISH THE SUITABILITY OF THE LAND FOR THE PROPOSED STORM AND SANITARY SEWERAGE INSTALLATIONS SHALL BE SUBMITTED.”
BROPOSED: NO_WORK PROPOSED. THEREFORE SOIL _SURVEYS ARE NOT NECESSARY..

6. SECTION 5.1.2: "CROSS SECTIONS SHALL BE IN ACCORDANCE WITH THE STANDARDS AS SHOWN ON PLATES 1 AND 2.
BROPOSED: ALLOW EXISTING ROAD CONFIGURATION ON_SCHOOL AVENUE AND 27 HIGH STREET TO SERVE SUBDIVISION,

7. SECTION 5.1.3: ALIGNMENT, GRADE, DEAD END, AND INTERSECTIONS SHALL BE IN ACCORDANCE WITH THE STANDARDS IN TABLE 1 (SUBDIVISION MINOR STREET):
- REQUIRED: RIGHT-OF-WAY = 50 FEET, PROPOSED = 30k FEET
- REQUIRED: PAVEMENT = 26 FEET; PROPOSED = 1854 JO 30 35%
- REQUIRED: MAXIMUM GRADE = 8.0%; =

- REQUIRED: MINIMUM TURNAROUND RADIUS AT ROADWAY EDGE = 55 FEET; PROPOSED = NO TURNAROUND ON SCHOQL AVE.
- REQUIRED: MINIMUM TURNAROUND RADIUS AT PROPERTY LINE = :

EOR_FIRE _DEPARIMENT ACCESS, AN ACCESS EASEMENT EROM _LOT SOA WILL BE UTILIZED.
- REQUIRED: MINIMUM SIGHT DISTANCE = 200 FEET; PROPOSED = EXISTING SITE DISTANCE TO SERVE SUBDIVISION.

8. SECTION 5.1.5: SITE AND EARTHWORK
- SECTION 5.1.5.0 (MASSDOT SECTION 100)

- SECTION 5.1.5.c (GRADING)
- SECTION 5.1.5.d (CLEARING)
- SECTION 5.1.5.e (TOPSOIL)
- SECTION 5.1.5.h (SUBGRADE)

' R D. A

9. SECTION 5.1.6 - PAVEMENT STRUCTURE
- SECTION 5.1.6.0 (MASSDOT SECTION 400)
- SECTION 5.1.6.b (GRAVEL BASE COURSE)
- SECTION 5.1.6.c (CRUSHED STONE BASE)
- SECTION 5.1.6.d (BINDER COURSE)

10. SECTION 5.1.7.b: “DRIVEWAY APRONS SHALL BE PAVED, PROVIDED WITH A BITUMINOUS CONCRETE BERM AND SO GRADED TO PROVIDE POSITIVE DRAINAGE TOWARDS
STREETS BY THE DEVELOPER AND/OR OWNER FROM THE EDGE OF PUBLIC ROADWAY TO THE PROPERTY LINE”
PROPOSED; ALLOW EXISTING GRADING ON _DRIVEWAYS OF ABUTTING LOTS TO REMAIN ALONG WITH EXISTING DRAINAGE PATTERNS TO SERVE THE SUBDIVISION,

11. SECTION 5.2: "SHOULDERS SHALL NOT BE ALLOWED IN PLACE OF SIDEWALKS, CURBS, AND GRASS STRIPS SHOWN ON PLATES 1 AND 2 UNLESS PERMISSION IS
SPECIFICALLY GRANTED BY THE BOARD. WHEN PERMITTED, THEY SHALL BE CONSTRUCTED OF GRAVEL, IN ACCORDANCE WITH SECTION 5.1.5.b, COVERED WITH 6 INCHES Of
LOAM TO THE REQUIRE
PROPOSED: A -

D WIDTH. THEY SHALL BE BROUGHT TO A FINISHED GRADE FLUSH WITH THAT OF THE ADJACENT PAVEMENT OR CURBING.”

(ER_I

a A 0

12. SECTION 5.3: "BITUMINOUS CONCRETE BERM SHALL CONFORM TO THE MATERIALS AND CONSTRUCTION METHODS AS SPECIFIED IN SECTION 470 OF THE STANDARD
SPECIFICATIONS AND AS INDICATED ON PLATES 1 AND 2. IT SHALL BE INSTALLED ALONG BOTH EDGES OF ALL ROADWAYS IN TYPE Il SUBDIVISIONS... THE BOARD MAY

REQUIRE THAT IT ALSO BE INSTALLED ALONG ONE OR BOTH SIDES OF ALL ROADWAYS IN TYPE | SUBDIVISIONS..."
PROPQOS AINA PA R . ; ]

13. SECTION 5.4 - SIDEWALKS
- SECTION 5.4.1: "BITUMINOUS CONCRETE SIDEWALKS SHALL CONFORM TO THE MATERIAL AND CONSTRUCTION METHODS AS SPECIFIED IN SECTION 701 OF THE STANDARD
SPECIFICATIONS AND AS INDICATED ON PLATES 1 AND 2.
- SECTION 5.4.2: “..SIDEWALKS MAY BE CONSTRUCTED ONLY ON ONE SIDE OF THE ROADWAY AT THE PROPERTY LINE ON MINOR STREETS AS INDICATED ON PLATE 1
UNLESS, IN THE OPINION OF THE BOARD, THEY ARE NOT WARRANTED..."
- SECTION 5.4.3: (LIFT DEPTHS, MATERIAL REQUIREMENTS AND DEPTHS)

- SECTION 5.5.1 (LOCATION BASED ON PLATES 1 AND 2)
- SECTION 5.5.2 (FINISHED GRADE)
- SECTION 5.5.3 (SHADE TREES)
- SECTION 5.5.4 (LOAM AND SEED)
ROPO D: NO DEWALK PROPQO D

16. SECTION 5.12.1.b: "ALL UTIUTY LINES SHALL BE INSTALLED IN THE LOCATION INDICATED AND WITH THE MINIMUM COVER AS SHOWN ON PLATES 1 AND 2."
PROPOSED: ALLOW EXISTING UTILITY CONFICURATION TO SERVE SUBDIVISION,

17. SECTION 5.12.1.i; "ALL LOT CONNECTIONS SHALL BE INSTALLED TO THE RIGHT-OF-WAY LINE, MARKED OR SURVEYED SO AS TO BE EASILY LOCATED IN THE FUTURE.”
BROPOSED: ALLOW EXISTING UTILITY CONFICURATION TO SERVE.SUBDIVISION.

18. SECTION 5.12.2 - WATER
- SECTION 5.12.2.a: "THE APPLICANT SHALL CONNECT TO THE PUBLIC WATER SYSTEM..."
- SECTION 5.12.2.c: "WATER PIPE DIAMETER SHALL NOT BE LESS THAN 8 INCHES..."
- SECTION 5.12.2.d: "HYDRANTS SHALL BE LOCATED AT EACH STREET INTERSECTION AND NOT MORE THAN 500 FEET APART. EACH HYDRANT SHALL BE SERVED
DIRECTLY FROM THE WATER MAIN."
PROPOSED: ALLOW EXISTING HYDRANT A XIS TIN QRY_BRICK _SBUILDIN Q RY] BDIVIION, ALLOW EXISTING 8 WATER LIN RVING i1 QRY BRICK

BUILDING TO SERVE SUBDIVISION,

19. SECTION 5.12.3 - DRAINAGE

- SECTION 5.12.3.a: "THE CONSTRUCTION OF THE DRAINAGE SYSTEM, INCLUDING METHODS OF CONSTRUCTION AND QUALITY OF MATERIALS USED, SHALL BE IN
CONFORMITY WITH THE DEFINIMVE PLAN AND SECTION 200 OF THE STANDARD SPECIFICATIONS.”

- SECTION 5.12.3.b (DRAIN PIPE CAPACITY AND RUNOFF CALCULATIONS)

- SECTION 5.12.3.c (FLOOD IMPACT ANALYSIS)

- SECTION 5.12.3.d: “THE DRAINAGE SYSTEM SHALL NOT WRONGFULLY OVERBURDEN CONTINUOUS EXISTING DRAINAGE SYSTEMS, EITHER NATURAL OR ARTIFICIAL...”

- SECTION 5.12.3.e (DRAIN PIPE MATERIAL)

- SECTION 5.12.3.f: "STORMWATER RUNOFF SHALL NOT BE PERMITTED TO FLOW UPON THE ROAD SURFACE FOR A LONGER DISTANCE THAN 300 FEET BEFORE IT ENTERS

THE UNDERGROUND SYSTEM... CATCH BASINS SHALL BE LOCATED ON BOTH SIDES OF THE ROADWAY ON CONTINUOUS GRADES AT INTERVALS OF NOT MORE THAN 300

FEET, AT ALL SAGS IN THE ROADWAY, AND NEAR THE CORNERS OF THE ROADWAY AT INTERSECTING STREETS... GRANITE CURB INLETS CONFORMING TO SECTION 500 OF

THE STANDARD SPECIFICATIONS SHALL BE INSTALLED AT ALL ROADWAY CATCH BASINS BUT SHALL NOT BE REQUIRED FOR AREA CATCH BASINS.”

- SECTION 5.12.3.9 (EXISTING AND PROPOSED PEAK FLOW AND HYDROGRAPH)

- SECTION 5.12.3.k (PIPE TRENCHING)

- SECTION 5.12.3.1 (MANHOLES AND CATCHBASINS)

- SECTION 5.12.3.m (DRAIN MANHOLE LOCATIONS)

- SECTION 5.12.3.n (FRAMES AND COVERS)
PROPOSED: ALLOW XIS TIN DRAINA [SIEM. WH
DIRECTLY TO THE STREAM, TO CONTINUE TO SERVE ]
EXISTING CATCH BASINS DO NOT HAYE GRANITE CURI

20. SECTION 5.12.4.b: "PRIVATE ON-LOT SEWERAGE SYSTEMS SHALL BE DESIGNED AND CONSTRUCTED IN ACCORDANCE WITH THE REQUIREMENTS OF THE BOARD OF HEALTH OF
THE TOWN OF TOPSFIELD AND ARTICLES OF THE SANITARY CODE Of THE COMMONWEALTH OF MASSACHUSETTS."

21. SECTION 5.20 - TREE PLANTING
- SECTION 5.20.1 (TREE SPECIES, QUANTITY, AND SPACING)
- SECTION 5.20.2 (BRUSH CLEARING)
- SECTION 5.20.3 (TREE HEALTH AND LIABILITY)
- SECTION 5.20.4 (BANK STABILIZATION)

PROPOSED: ALLOW EXISTIN AWN_AND _SHRUBDBERY ON HOOL. AYEN ANL AlGH 2[R Q _SLRVE IH UBDIVISION, NO STR IR ARL _PROPOSED,

22. SECTION 5.21: "AS-BUILT PLANS SHOWING THE LOCATION, GRADES, AND OTHER SIGNIFICANT INFORMATION REGARDING UTILITIES AND ROADS SHALL BE PREPARED BY THE

APPLICANT AND SUBMITTED TO THE BOARD WITHIN SIX MONTHS FOLLOWING THE FINAL APPROVAL..."
PROPQ - - -

AN An-D NOT REQUIRED
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ZONING TABULATION

CURRENT ZONING MAP: JANUARY 1, 2018
ASSESO0R INFORMATION: MAP 41, LOT 60
ZONING CLASSIFICATION: CENTRAL RESIDENTIAL (CR)
TOTAL LOT AREA: 93,035t S.F.
DIMENSIONAL REQUIREMENTS — CENTRAL RESIDENTIAL (CR) DISTRICT

ITEM (BYLAW REFERENCE) REQUIRED LOT 60B LOT 60A
MINIMUM LOT AREA (ART. IV) 20,000 S.F. 57,639 SF. 32,430 SF.
MINIMUM LOT FRONTAGE (ART. IV) 100 FEET 130.3 FEET 134.63 FEET
MINIMUM LOT DEPTH (ART. IV) 120 FEET 261.4 FEET 251.7 FEET
MINIMUM FRONT YARD (ART. IV) 20 FEET 30.1 FEET 43.1 FEET
MINIMUM SIDE YARD (ART. IV) 10 FEET 51.4 FEET 16,7 FEET
MINIMUM REAR YARD (ART. IV) 30 FEET 40.1 FEET 61.8 FEET
MAXIMUM HEIGHT (ART. IV) 35 FEET <35 FEET <35 FEET
MAXIMUM STORIES (ART. IV) 21/2 1 1/2 21/2
MAXIMUM BUILDING AREA % (ART. IV) 40 7.9 136
MINIMUM OPEN SPACE % (ART. IV) 40 63 40
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ASSESSORS:
| CERTIFY THAT THIS PLAN CONFORMS TO THE
RULES AND REGULATIONS OF THE REGISTERS OF = PARCEL ID: 41—-60
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=
e DEED BOOK 741, PAGE 284 S
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w
§ ' W % RECORD OWNER:
gz/éﬁl et/ %4:’7-,9 = THE INHABITANTS OF THE TOWN OF TOPSFIELD
A PROFESSIONAL %ND SURVEYOR w ng%oﬂb . 2 NOTES:
792"‘/&9/ 04/4 /O/S/ § 1) THE PURPOSE OF THIS PLAN IS TO DIVIDE THE PROPERTY ZONING: (A.K.A. #10 School Ave.)
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NOTES:

LXISTING

SURFACE CONTOUR

STONE WALL

EDGE OF PAVEMENT
CHAIN LINK FENCE

WRE FENCE

Wo0D FENCE

CURB WITH TOP AND BOTTOM
CURB ELEVATION

EDGE OF WOODED AREA

SEWERLINE & MANHOLE WITH PIPE
SIZE, MATERIAL & FLOW DIRECTION

DRAINLINE WITH PIPE SIZE, MATERIAL
& FLOW DIRECTION, CATCHBASIN,
MANHOLE & ROUND CATCHBASIN

WATER MANHOLE, WATER MAIN
WTH SIZE, TEE, GATE VALVE &
FIRE HYDRANT

GAS MAIN WITH SIZE
& GATE VALVE

EXISTING UTILITY POLE WITH DESIGNATION
OVERHEAD WIRES AND GUY POLE

RETAINING WALL
STONE RETAINING WALL

LIMIT OF BORDERING VEGETATED WETLAND
WTH FLAG NUMBER AND ELEVATION

LIMIT OF 100-FOOT WETLAND BUFFER ZONE
& 100° INNER RIPARIAN

LIMIT OF 200-FOOT RIVERFRONT
LIMIT OF 100-YEAR FLOOD PLAIN

RETAINING WALL WITH TOP
AND BOTTOM ELEVATIONS

SPOT ELEVATION

PROMINENT DECIDUOUS TREE
WTH ELEVATION, SIZE AND SPECIES

PROMINENT CONIFEROUS TREE
WTH ELEVATION, SIZE AND SPECIES

LIGHT POLE
CATCH BASIN
GAS METER

1. CONTRACTOR SHALL CONTACT DIG-SAFE FOR UNDERGROUND UTILITY
MARKING AT 1-888—-344-7233 AT LEAST 72 HOURS PRIOR T0
COMMENCEMENT OF ANY WORK.

2. NO PHYSICAL IMPROVEMENTS ARE PROPOSED BY THIS PLAN.
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APPROVAL UNDER THE SUBDIVISION
CONTROL LAW REQUIRED.
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Appendix C: Soil Suitability Assessment

' HAYES ENGINEERING, INC. k Apwr--gunc A
WAKEFIELD, MA 01880 Page 1 of 3
(781) 246-2800 ;
FAX (781) 246-7596

No. /-/ : Datc:
JOB FILE o

Teopozos _ C(_)}monwealth of Massachusetts
el opx=etO , Massachusetts

Soil Suitability Assessment for On-site Sewage Disposal

Performed By: /gm’m Zj?rﬁm vemeeceemeeemneaaaw. Date: -l 7('0
Witnessed By: SoeLéun 7 T SO

Location Address o l Owrer's Namc, T-Wﬂ {a/

Lo # , ' Mam.u;t 8 UJ Co‘, /Z 4 :

Scheot &KHE it 7 m‘”’ Eneaft

ew construction [J Repair [¥ /” "’/'/ M Sefectnan |
Office Review
Published Soil Survcy Available: No [ Yes [
Ycar PubllShcd cereoste wh ameemn e e men Publlcauon Scale..cueoe ecaeees Soxl M Unit g.‘:.& ......
Dramage Class-.....,..-‘..---.....-, Sonl Ltmltauons V";l
Surﬁcnal Gcoiogxc Report Available: No B Ye:s D | . ?:%’:f ‘;"75% oo% ‘(;3 -
Year Publtshed : Publication‘chlé; s Tu =
Gcologlc Matenal (Map Umt) e e EFeertreaae = e -9.6’-!’T'°.&Z.__ eemmmnn
I,a.ﬂdfoml ceecten voia — - "--,- et . SO EPNPUIC. TS ST - S T R N PP
Flood [nsurancc RateMap: ............ re e tets aaed e comm mm e e e o o o

Above 500 yeir fléod boundary No DYes 0
Within S00 year flood boundary No [JYes [J

Within 100 year flood boundary No Olves U

Wetland Area:
National Wetland. [nventory Map (map 11111 IO
Wetlands Conservancy Program Map (map unit) .. .. ................cccecneee

Current Watcrl-Resource Conditions (USGS): Month
Range :Above Normal [Normal DBélc,w Normal D

Other References Reviewed: . L st

=

DEP APPROVED FQRM - 12/07/95



Sa Wk

¥

Location Address ar Lot No. §;C)’l

age 2 of 3

VE_ L

On-site Review

Deep Hole Number .. ‘ "'1 Date: 5 5/’0/ T-me:....... o e Weathet... . ... ... ... .
Locatlon (ldentlfy on sne plan) - S L AT USSR .
Land Usé .. e e Slope (%) Surface Stones . .
Vegetatwﬂ - . )
Landform ..
Posmon on landscape (sketch on the back)
Distances from:.
Open Water Body ...... ... .. feet Dramage way .. ...feet
Possible Wet Area. .. ..... ... feet Property Line.. ..“.feet
. Drinking Water Well........ ... . .feet Other . ...............C N
DEEP OBSERVATION HOLE LOG®
Depth from .. | . Soil Horizon 1:|.". Soil Texture Soil Color |- «:..Soil:. +12- |+ Other
Surface (Inches) | - : {USDA) {(Munsell) .| Mottling (Structure Stones, c?@uldt)zrs. Conscstency 5
. L ravel}] ...
o-30 | Frieer| — | ~ — - —
36-6,| C, | &/ 5%,: g7 | b
6b-785 | Co /5 /- /35 e

724120

s/

2.57
7t

ble

.

 MINTMUM OF 2 HOLU
Parent Material {geologic}

Depth to Groundwates:

ES EOU!RED

o

OPOSED DISFOSAL AREA

DepthtoBedrock: K

Estimated Seasonal High Ground Water:

o

——
=

Standing Walter in the Hole:

No AR

Weeping from Pit Face:

78"

DEP APPROVED FOHAL - 12/07r93



. HAYES ENGINEERING, INC.

603 SALEM STREET X . »
WAKEFIELD, MA 01880 FORM 11 - SOIL EVALUA TOR. FORM
(781)246-2800 Page 3 of
FAX (781) 246-7596 % g€ Jof 3

. : B DEP &P!’ROVED FORM - 12/07(95
Location Address or Lot No. SQ\’\OOL Q\/E:— _

TopsEigLz, MA

Determination for Seasonal High Water Table

Observation Hole Number: ] — /
Method Used:

[] Depth observed standing in observation hole ..~ inches
Depth weeping from side of observation hole

........ ~  inches
[] Depth to soil mottles...,_,-78. inches

L] Ground. water adjustment ... feet
Index Well Number ... _ Reading Date ... “Index well level ...
Adjustment factor ... - " Adjusted ground water level ... . L

Depth of Naturally Occurring Pervious Material

Does at least four feet of naturally occurring pervious material exist in all areas
observed throughout the area proposed for the soil absorption system? 20

If not, what is the depth of naturally occurring pervious material?

Certification

I certlfy that on Nov. 1994 (date) | have passed the soil evaluator exammatlon
approved by the Department of Environmental Protection and that the above analysis

was performed by me consistent with the required trammg, expertise and expérience
described in 310 CMR 15.017.

Signature/ MZM/:Q‘L/ Date 5///

DESCRIPTION OF HORIZONS

TEXTURE:

pravel ——g pravelly sandy losm -——gsl STRUC TURE:
very cosrse send —~~Vcos Josw —_—1 arade; Size: form or Type:
coarse sand =08 oravelly Joam -—l] structurelssy —0 very fine —-—vr platy —pd
sand —— stony Joam —atl veak -1 rine -t prismetic —ar
fine send —rs a1t —ey moderate —2 mediom - columnar —cor
vary fine send —-——rfs 241t Joam —eil strong -y coarse - blocky —bk
Josmy coeree sand -—=lco% clay loem —] very coarse —vc angular blocky —edk
Joswmy send -l 811ty clay Josm —-sic] subangular blocky —ebdk
Josmy fine sand —-—lfs sandy clay losm —ecl sranl -—r
sandy loewm —-al stony clay losm —atcl single prain ~-sg
rine sandy Josm -—=fel sllty clay —wic sassave -—
very fine sandy losm ——-vfal clay —

MOTTLING:
CONSISTENCE: Adundence: Sire: . contrast:
Mot s0s2: Moist sotl: ory sodl: few —F -2 fine -—a faint -—f
nonsticky -—N0 loose -t Joves ~—a7 common —¢  ([P-PoL! medivm -—P d1stinct -
8J1iphtly sticky --w38 very rrisble -y ir gore -y menty -—m [(P0-100%) coarse -9 prominent -0
sticky ——w frisdle -—nfr slightly hard -——deh .
very sticky —wrs firm —re hard —a
nonplastic -0 verm firm —~—mvfs very herd —=avh
slipntly plestic -—mpos extremely rirm —mefl extremely hard -—deh
plastic --Mp






FrES

HAYES ENGINEERING, INC. _ IO

603 SALEM STREET FORM I1 - SOIL EVALUATOR FQRa{
WAKEFIELD, MA 01880 Page 1 of 3

(781) 246-2800
FAX (781) 246-7596

No. 7" 7- : Date:

JOB FILE
. 72,/,0295’ Commonwealth of Massachusetts

~[ops/Fr7e e, Massachusetts
Soil Suitability Assessment for On-site Sewage Disposal

Performed By:. QO"J /@i—‘e"om ST Date: 5‘ “Y-of
Witnessed By: . \TBQ G‘C—UV“’% e o
tion s of Owner's Name,
e o Koberfo Eucgdf.
S C'zﬂ,&ufe Rue - Tekephone £ C;g/o Selectirraw
, W . Cencarc
New Construction [J rRepair [P~ W@M Pila
Office Review '
Published Soil Survcy Avaxlablc No [] Yes [J 5 g
Ycar Publlshcd Pt Pubhcauon Scalc ..... ereeememmmeseoc S0il Map Unit ... e
Dramagc Class . ___;i';;'-.’;... Soxl Lxmxtanons e S_saloe.b‘-w'e,'p&(--
Surf cial Geologlc Report Ava:lablc No D Yes L1 ce o E aﬂ“f‘j,%&,)('(&,-w
. : aﬁw-«_, DuwolClachuaplsd

Year Publzshed Publication ‘Scale : T YeEPTiSolL
Gcologtc Matcnal (Map Umt) s _ ' e
Landform —iems T — N _-_--..,..,- .. S
Flood Insurance Ratc Map P U U P

Above 500 year ﬂood boundary No DYes OJ
Within 500 year flood boundary No [ JYes [

Within 100 year flood boundary No Cyes [

Wetland Area:
National Wetland Inventory Map (map unit) ... .....cooomooeeeaeeaeaen.
Wetlands Conservancy Program Map (map unit) . ... .. .....................

Current Water Resource Conditions (USGS): Month
Range :Above Normal I Norma DBelc:v Normal [j

Other References Reviewed: : ‘ _ =

DEP APPROVED FORM - 12/07/95



FORM 11 - SOIL: l \’ALD.'}T_,OR ,lsQRu’\I
e RS Rage 20r 3

Location Address or Lot No. SCL\OO\. )S-élg %

On-site Review

Deep Hole Number .. -T: L Date: .- ,g‘_"\"fo_!_ Time: ... ........ Weather “5.') ??_;_?0

Location (:dentlfy on site plan) et e e e e e e e eeriiee e e e e en e e e e e
Land Usé ......... ... .0 ... Slé'pe (%)....8. ... Surface Stones. .. l/a U

Vegetatlon e e e e e e et eeee a B e mm e eane e ee s eteeanasatson as oo ie T e ae e sasmn e smnmn e e an e e T e et ren e e
Landform............

Posmon on Iandscape (sketch on the back)
Dlstances from:.

Open Water Body?.@.‘.‘?_. .. feet Dramage way.............feet
Possible Wet Area.? 2¢9: feet Property Line. . . .. ,,.“.feet
Drinking Water Well______:._ ... . feet Other . ................ . K

“DEEP OBSER\/ATION HOLE LOG"

Depth from . | . Soil Horizon " Soil Texture Soil Coloc | +:.5Soil:-#70 |- Other
Surface (inches) | - - - {USDA)} (Munseli) Mottling (Structure Stones, Boulders, Consastency %

Gravel}
- . | reyl | ' : o 0/1/6
c-¢ | 4 &/ | sp L FlnE

G Z’/ g“/ | L/ /;}ZL — .. o |l I a/o/g) |
24-¢0 | C, s/ ‘z/ﬁz R gv | b |e/Fo /o
co-/20 | Cd | s/ '?77;{ Lle | =Lt /5/5/"

L)

* MINIMUM OF 2 HOLES REQUIRED ZEVERY PROPOSED DISFOSAL AREA

Parent Materia! {geologic) (; /ﬁ d{@(

DepthtoBedrock:
Depthto Groundwater: Standing Water in the Hole: 4d Weeping fcom Pit Face: A/o
= !
Estimated Seasonal High Ground Water: Z 8
DED

DEP APPROVED FORAML - 1270795



.HAYES ENGINEERING, INC.
603 SALEM STREET

WAKEFIELD, MA 01880 FORM 11 - SOIL EVALUATOR FORM
(781) 246-2800 Pa
FAX (781) 246-7596 ﬂ'%__.’f-‘;s ge 3 of 3

Location Address or Lot No. SQ\’\OOL Q\IE
TopsEiap, MA

Determination for Seasonal High Water Table

Observation Hole Number: -
Viethod Used: ——T—“Z‘:"

© , DEP APPROVED FORM - 12107195

L] Depth observed sfa'hding in observation hole ... . inches

Depth weeping from side of observation hole ... inches
D Depth to soil mottles.., 'Z-%_ inches
L] Ground water adjustment

Index Well Number

................... feet

.................. Reading Date ... Index well level ..

Adjustment factor Adjusted ground water level

S

Depth of Naturally Occurring Pervious Material

Does at least four feet of naturally occurring pervious material exist in gll areas
observed throughout the area proposed for the soil absorption system? Lg

If not, what is the depth of naturally occurring pervious material?

DESCRIPTION OF HORIZONS

| certify that on Nov. 1994  (date) | have passed the soil evaluator examination
approved by the Department of Environmental Protection and that the above analysis
was performed by me consistent with the required training, expertise and experience

described in 310 CMR 15.017. _ _
Date \/F/j/%/

Signature

TEXTUHE:
ravel - gravelly sendy losm —gsl STRUCTURE:
very coarse sand -—-rcos Josm -—2 Orede; Sire: Form or Type:
cosrses sand -——cos gravelly losm —gl structureless -—0 very fine —-—rf platy -0t
sand — atony Joam —etl sk -1 fine - prismatic ——pr
fine sand —rs a11t —f moderats —L aediue -—n columner ~=cpr
very fine sand —vls aglt loaw —atl strong - coarse - blocky Dk
Josmy cosrse send ~==Jcos clay Joem -t rery coarse  --vc anguler blocky ——abk
Joamy send -—ls 811ty cley Josm —aicl subangular blocky —sdk
Joamy fine sand Rane’ {1 4 sandy clay losm —ect . pranulsr -—
sandy loam —u] stony clay Josw —gtct single prain ——8g
fine sandy Joam —=fal 241ty clay —8ic massave —
very fine sandy losm ——v(8l cley ——

MOTTLING:
CONSISTENCE: Abundence: Stre: | contrast:
Mot sotll: Motst soll: oary sosl: fow -f {p-21) rine —a faint -—f
nonsticky —Nr0 Joose -t Joose =g common ——¢ (P-00K) medive —P a1stinct -
slightly sticky --wss very frishle —avrr sort -—d8 ey A (PO-100%) coarse -y prominent -0
aticky - frisble ’ —a/r s2iphtly hard -—-dsh
very sticky --nrs rirm —ary hard -—an
nonplestic -0 rers firm —arri rvery herd —darh
slipntly plastic --mps extroemely firm —eers sxtremely hard ——ceh
plestic et 4
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HAYES ENGINEERING, INC. ‘

603 SALEM STREET FORM I1 - SOIL EVALUATOR FORyg
WAKEFIELD, MA 01880 Page [ of 3
(781) 246-2800

FAX (781) 246-7596

No. 7-3 . Date:
JOB FILE ‘

 Ter0205 Commonwealth of Massachusetts
tey _7?/’5"/@ , Massachusetts
Soil Suitability Assessment for On-site Sewage Disposal
Performed By:. émfafmz O, ... oo Dater. SO
Witnessed By: _dee. D@«Wﬂ; e e Fe vran mam e e e e o e
Locuion s o« omritis. 703 of Tepstred N
S@/Ioo/ /ZZI/C_, Telephore ¢ .é— ws;c ej‘;r/vr;:t %’9’\ %
: . a .
New Construction [J Repair (J > % Selectoan

Office Review

Published Soil Survey Available: No [ ves [J SB

Ycar Pubhshed meene st cmeece o e Publlcauon Scalc...ﬂ.-‘.t-'.--‘----;-.-. Soil Magb:n - .-..-..E----.....

Dramage Class- G v e SOII leltatxons e

Surf cial Geoioglc Report Avax[ablc No D Yes LJ 5‘”"7 Wp"e"( MV"‘
L : 'Dootc-ackmpﬁ

Year Publtshed : N Publication” Scalc ,

Gcologlc Matcnal (Map Umt) eeemreenans _ __-; e ._---H.S)..éf.t.léo..@.—::.-.---._

LaHAfOrm. ces Tl ool e - e cim e emrm o e gm0 o B g2 = s St s e e memio 5

Flood Insurance Rate Map:............ VPP

Above 500 year flood boundary No DYes D
Within 500 year flood boundary No [ Jves [

Within 100 year flood boundary No [_lYes [

Wetland Area:
National Wetland Inventory Map (map untt) .........c.oooooeeeoe oo,
Wetlands Conservancy Program Map (map unit) . . .

Current Wétéf Resource Conditions (USGS‘):AMomh
Range :Above Normal [[INormal [ JBelc++ Normal Ij

Other References Reviewed: . ’ S

% DEP APPPROVED FORM - 12/07495




M)
R A4

Location Address or Lot No. SChOO{ - @‘\/C,-

On-site Review

Da’té- 5-4-0f .

Slap'e (%)

g
Deep Hole Number . ["‘3
Locatlon (ldenufy on site plan)
Land Usé ..
Vegetatlon
Landform .. e e e e e
Posmon on landscape (sketch on the back)
Dastances from:.
Open Water Body .7, 29¢_feet
Possible Wet Area. Z 2°%. feet
. Drinking Water Well. ..~ .. . feet
Vo i

Time: ... .........

Orainage way ... o feet
Property Line.. .. .....feet
Other . .

FORM 11 - SOIL:E

YA LUATOR 0T
LABC 2:0f 3

Weather ...~ SU'Z{Z/ ] ? (4 ¢

Surface Stones. .. ................

DEEP OBSERVATION HOLE LOG'

34-r1z20| Cd sl Y3

Or

Depth from, Soil Horizon «|.". Soil Texture Soil Color ciSoil st |0 Other
_Surface (lnchefl : (USDA) (Munsgll) hfo‘tt_l?t_\g | (Structure Stones, c?(c;t‘:llgt)zrs (j:ons_ls_tency %
- | Y 7ye D a/_'a /o
-6 | 4 | &4 |2 a| b | 7
. /) -/a/a/b
e-20 | 6 | y |% | ol i
' - : SYE 20/57/0
20 ~ 3¢ C /s 76/@ . g§v mh— / B
b A . vo/57/4/p

ble

i

Y PROPTED DISPOSAL AREA

* MINIMUM OF 7 HOLES HEOL:?) E
Parent Material (geologic)

DepthtoBedrock: -

Xo
171'50'

Depth to Groundwater:  Standing Water in the Hole:

Estimated Seasonal High Ground Water:

Weeping from Pit Face:

AO

DEP API'ROVED FORM - 12167195



DESCRIPTION OF HORIZONS

. HAYES ENGINEERING, INC.
603 SALEM STREET

WAKEFIELD, MA 01880 FORM 11 - SOIL LVALUATOR FORM
(781)246-2800 p

FAX (781) 246-7596 age 3 of 3

Location Address or Lot No. SQ"\OOL ‘D\IE

Tops=ieLp, MA

Determination for Seasonal High Water Table

Observation Hole Number:
Method Used: _—T—i—'

[] Depth observed s"t"a"hding in observation hole ... . inches
Depth weeping from side of observation hole ... inches
D Depth to soil mottles., %3 inches
L] Ground water adjustment ... feet
Index Well Number ... Reading Date ... " Index well level .

Adjustment factor ... _— ~ Adjusted ground water level .. ... .

Depth of Naturally Occurring Pervious Material

Does at least'four feet of naturally occurring pervious material exist in
observed throughout the area proposed for the soil absorption system?

If not, what is the depth of naturally occurring pervious material?

Certification

| certify that on Nov. 1994  (date) [ have passed the soil evaluator examination
approved by the Department of Environmental Protection and that the above analysis
was performed by me consistent with the required training, expertise and expérience

described in 310 CMR _1 5.017. , _
Date 5:////

Signature

TEXTURE:
pravel -—g oravelly sandy loem ---gsl STRUCTURE:
very cosrse send -—-vcos Josm ——F frace: Sire: Form or Type:
coarse sand ——-co8 pravelly loam —gl structureless —0 very fine —rr platy -—pl
sand —-— stony losm —gtl] sk —a rine -—f prismetic —pr
rine sand —-fs as41¢ ———gs moderate —F mediom —a columnar —cor
very fine send —vfs 841t losm -—d] strong -—y coarse - blocky -k
Josmy coaree sand ~—Jcos clay Joam —c] very cosrss —-v¢ anguler blocky —ebk
Joamy sand —lg 811ty clay Joam ~—gicl subanguler blocky ~—sbk
Josmy fine sand —lfs sandy clay losm ———gc] . renuier ——s
sandy lJoam —al atony clay Joem —==gtc] single prain —-6¢
fine sendy loam —f2l 241ty clay ——8ic massave —
rory fine sendy losm —vrfsl clay —C

MOTTLING:
CONSISTENCE: Abundence: Size: Contrast:
Met soil Aotst soil’ ary sotl: fow -—f P-2% fine —1 faint —f
nonsticky -=NP0 Joose —at Joose —al common -—¢ P-FOK) medivm —F adistinct —d
sliphtly sticky -—-was very frisble  ——avfr sort —ds seny -——m (PO-200%) coarse — prominent -0
sticky —y friadle —afr s2ipntly hard -—osh
very sticky —wYs rirm —afs hard —af
ponplastic ——Mpo rverm rirm —wrrs very Hard —dvh
sligntly plastic —-sos extremely (irm —aefi axtremely herd -—cden
plastic

.

, DEP APPROVED FORM - 12/07/95






HAYES ENGINEERING, INC.

. " 603 SALEM STREET

WAKEFIELD, MA 01880

(781)246-2800 FORM 12 - PERCOLATION TEST
FAX (781) 246-7596

Location Address or Lot No. Sdlﬂoou Q\/E’

COMMONWEALTH OF MASSACHUSETTS

JOB FILE o
Top0205 [ OFSFIELY + Massachusetts
Percolation Test’
Date: .2 '4/'0/ N Time:: e
Observaticn Hele # P‘/

Depth of Perc 5‘0 I:L/g "_égq
Start Pre-soak ? . 5@

End Pre-soak

. " //C /o0l

Time at 12 /o:o{ /00 /0 /8

Time at 8" ; ' §C o' 3%
/0:28 (23) 70 /0:47

Time at 6" /70 .87

Time (9"-6") 29 nin

Rate Min./Inch /0 m//

* Minimum of 1 percolation test must be performed in both the primary area AND
reserve area.

Site Passed B/Site Failed [J Abandoned D

Performed By: Go rupan Zq-erﬂm
7

Witnessed By: -joe, @a-q,nl;tq
|

Comments: . eraattoo o seaot 2t 83853t 09500 A 05805085 0 8508805508 8850558188 1A o585ttt 0 et

£

DEP .
DEP APPROVED FORM - 12/07/95



HAYES ENGINEERING, INC.

603 SALEM STREET FORM 11 - SOIL EVALUATOR FORa{
WAKEFIELD, MA 01880 Page 1 of 3
(781)246-2800

FAX (781) 246-7596

‘7’1/ : .- Date: -

108 FILE & C Ith of Massachusett
. O 20 Ommonwea 0 assac usetts
z (9/ "To/S5F/E22 \assachusetts

Soil Suitability Assessment for On-site Sewage Disposal

Performed By:. éaVc/an /Zﬁ,@y-éwu Datcgd%’ol

Witnessed By: .~ 0.8 Downm
Lo ek o o operta. Enight

5‘ h € ‘] Z o T ¢ &0 T 2f ectomen
New Construction [ Repair (A Toes Gelld W
Office Review
Published Soil Suwey Avallable No [] Yes [ ' 5 B
Year Publlshcd mbemeemnan Pubhcauon Scale..... PSP .- Soil Map Unit .. e
Drainage’ Class..- et e SOll L(mltatxons ........ AT 2udb '&V‘f G‘%(
Surﬁctal Gcologlc Report Available: No []  Yes [ ' 59’”0(7 ) TR .,.ﬂwo»:;

. . C?&mc.; "Duwlrechrsp

Year Pubhshed ' Publication ‘Scale '\3 CepT SOl
Gcologlc Material. (Map Umt) e > S SO S
Landform vetete £ AR 2oy e e e i 2 222 e <24 2 me e 2 ae e oeemee — oo
F[ood Insutancc Rate Map diE ¢ +e wnen vnmmmammes @ wboemmmoes oe bt e e e

Above 500 yeir flood boundary No DYes ]
Within 500 year flood boundary No [ JYes [

Within 100 year flood boundary No [ JYes [J

Wetland Area:
National Wetland Inventory Map (map unit) .........ooooooooo oo .
Wetlands Conservancy Program Map (map unit) ... ... .. ..

Current Water Resource Conditions (USGS): Month
Range :Above Normal O Normat UBelc Normal ’j

Other References Reviewed: . ] U —

DEP APPROVED FORM - 12/07/95



;a

)
Location Address or Lot No. 5 C,"lﬁcl E\IE._- fax

On-site Review
_ . 7,

Deep Hole Number .. I 7/ Date: . 61’0/ o Timer WeatherA...S;.'Q(Z'!;(.ga.. :
Location (ldemlfy on site plan). . B SR
Land Usé . e e Slope (%) ,g Surface Stones "/d O,
Vegetatlon e TR ot anes on bt e mnme e ae - i - eesesEs e e B
Landform.. e e e e e e e aa e e ;

Position on landscape (sketch on the back}
Distances from:.

[
Open Water Body . 7.2°° feet Dramage way..... FUU feet
Possible Wet Area. 3 2% % feet .Property Line....—~—....feet
Drinking Water Well_..'.'.'.-...'.‘.._feet Other . ..............._
. - DEEP OBSERVATION HOLE LOG®
Depth from . | . Soil Horizon «|.". Soil Texture Soil Color " | «:2.iSoil ::27 |: Other

Surface (inches} : (USDA} {(Munsell) Mo’ttling (Structure, Slones.gouldt,ars. Cons:stencv %
.- 1 : Lo ravel -

- b A{ s ?}}F/ - [ ‘%"’/O
- | Bu | S |T7 ] | T
o~

’/,7/ 1161 ¢ é(/9 ’7 Yf“'“ -26/90/0

RRk|

" MINIMUM OF 2 HOLES REQIUIRED AT EVERY PROFPOSED DISPOSAL AREA

Parent Material (geologic) DepthtoBedrock: -

Depth to Groundwater: Standing Water in the Hole: O Weeping from Pit Face: ;‘jo
Estimiated Seasonal High Ground Water: ) UO

‘Pn\

[

h DEP APPROVED FOHRAL . 12707495



HAYED ENGINEERING, ING,

" 603 SALEM STREET

WAKEFIELD, MA 01880 .

(781) 246-2800 FORM 12 - PERCOL ATION TEST
FAX (781) 246-7596

Location Address or Lot No. Scém/ ﬁlfﬁ

| COMMONWEALTH OF MASSACHUSETTS
-{OB FILE
Top &®265 /0P SA7ELIP , Massachusetts

Percolation Test”
Date: ~5 "9/"0/ — Time:s e e

Observation Hole # / Z/
Depth of Perc ’ ' ¢
& 98 18 =66"

Start Pre-soak /.'OO

End Pre-soak

Time at 12" 2 5
Time at 9" /38 (Zo) JC;(‘{I‘/ ;

Time at 6" Z '/Z
Time (9"-6") 3 7
Rate Min./Inch l 5 m\\

* Minimum of 1 percolation test must be performed in both the primary area AND
reserve area.

Site Passed E{ite Failed [J Abandoned D

Performed By: éorqﬂm g&?ﬂ?m’\—

- ~
Witnessed By: vJo€ /Do-u.n i
\

(00012 410 1= 21 €1 st et ot e

DEP APPROVED FORM - 12/07/95



DESCRIPTION OF HORIZONS

. HAYES ENGINEERING, INC.

603 SALEM STREET . . ,
WAKEFIELD, MA 01880 FORM 11 - SOIL LVALUATOR. FORM

(781)246-2800 P
FAX (781) 246-7596 age 3 of 3
Location Address or Lot No. SQ\’\OOL Q\/E
TopsE=|ap, MA
Determination for Seasonal High Water Table

Observation Hole Number: "/’T_ Z
Method Used:

[J Depth observed standing in observation hole ...~ inches

] Depth weeping from side of observation hole ...~ inches

" , DEP APPROVED FORM - 12/07/95

Depth to soil mottles.,.. .~ inches
(] Ground water adjustment ... feet
Index Well Number ... ‘ Reading Date ... "Index well level ..
Adjustment factor ... " Adjusted ground water level ... .

Depth of Naturally Occurring Pervious Material

Does at least four feet of naturally occurring pervious material exist in all, areas
observed throughout the area proposed for the soil absorption system? )[.Jx

If not, what is the depth of naturally occurring pervious material?

| certify that on Nov. 1994 (date) | have passed the soil evaluator examination
approved by the Department of Environmental Protection and that the above analysis
was performed by me consistent with the required training, expertise and experience

described in 310 CMR 15.017.
' —7
Date 5/ 2//0/

Signature

TEXTURE:
pravel -—y pravelly ssndy losm ——-gsl STRUC TURE:
very coarse sand -—vces Joam - Srade. Size: Fore or Type:
coerse sand —os8 oravelly loam —gl structureless —0 very fine -—rf platy -pd
sand -— stony losw —atl] sk -1 fine btd prismetic —pr
fine sand - a1t —af moderats -2 medivm - columnaer -—cpr
very fine send —vis 811t Josm -—ei) strong - coarse -—c blocky Dk
Josmy coerse send ==lcos cley loem -—c? Yery comse —rc anguler blocky —abk
Josmy send —ls 811ty cley Josw —sicl suvanguler blocky ——sbk
Joswmy fine sand =itz sandy cley Josm ~—ecl . aranulesr -
sendy Josm -] atony clay loem —atcl single prain -89
fine sandy Joam —=fal &11ty clay -—aic ;massave -
very fine sendy losm -——-vfsl clay —

MOTTLING:
CONSISTENCE: Abundence: Size: Contrast:
Met 2012 Mosst soil: oary soil: rew —_f -2 rine . ~——y raint -
nonsticky -0 looss —at Joose -t comson ~——¢ (P-POL) nedive =P distince -—a
slipntly sticky -—-wss vary frisble —ayrr sort e 4 ;any -8 [20-100%) coarse -~ prominent -0
sticky B < 4 rriadle —fr sliphtly herd -=dsh
rery sticky —wre rirm —ars hara -t
nonplastic ~-npo verm rire —rrs very hard -=avh
sliphtly plastic ~-wps extresely firm —mels sxtremely harg -—oeh
plastic .






HAYES ENGINEERING, INC.

603 SALEM STREET - FORM I1 - SOIL EVALUATOR FORA
WAKEFIELD, MA 01880 Page [ of 3
(781) 246-2800
FAX (781) 246-7596

No. 7—:{ Date:

J0B FILE c nwvealth of M husett

‘729‘70 ZOf;—. ommonwea t_ 0 assacnusetts
7 7osF7e2 | Massachusetts
Soil Suitability Assessment for On-site Sewage Disposal
Performed By: é@@.ﬂ%g N Datc:..S.T.{TQ{.
Witnessed By: e reee mem e eaam e e mas
LL:A‘(hnMdnnor OA:‘:D:;M Qoééﬁ #@4!
Secheo/ Pre - ot G0 Selechnbd
. P . Com vmone

New Construction [J Repair Topsfeeld Irte

Office Review \

Published Soil Survcy Available: No [] Yes [

Year Publlshcd B Publxcauon Scalc..-..-:.' .......... -+ Soil Map Unit wooeemeeeeee o
Dramage Class- . ;i;;-;;';-j--Q...T'...., Sonl lextatnons e e et mmn e et e e e
Surﬁcxal Gcologlc Report Available: No []  Yes D . meoseeses -
Year Publlshed : : Publication’ Scale

Gcologtc Matcnal (Map Umt) emeen ssn s mastemzmmm e e mccemane e e ci e
Landform - i e mem o s e ren gt A e e = s m m a2 e Fom el 2 = = =St mm mamammen @ ane

Flood Insura.nce Rate Map teene e e ren v amates = mamm e oo < Fen s

Above 500 year flood boundar}, No DYes (]
Within 500 year flood boundary No [ JYes [

Within 100 year flood boundary No Clyves U

Wetland Area:
National Wetland [nventory Map (map unit) .........coooimmieecemoeen e
Wetlands Conservancy Program Map (map unit) ... ... ... .............

Current Water Resource Conditions (USGS): Month
Range :Above Normal DNorma! DBelc * Normal [j

Other References Reviewed:

DEP APPPROVED FORM - 12/07/95



R, R

FORM I1 - SOIL'_{-L

Location Address or Lot No. \ﬂaﬂ/ ﬁv—”——/’

VALL;«,mR BORAT

On-site Review

Deep Hole Number .. —r ( Date._:.ﬁ.’.l..{./_..qn/ Tlme Wealher,.!.'-j’.’?{?-/;.?d
Location (|denufy on site p(an) Seseree e
Land Use . e T Slope (%) /4 Surface Stones A/O .
Vegetauon - . - -
Landform .. e e e e e e e e
Posmon on Iandscape (sketch on the back)
D:stances from:.

Open Water Body 7 129 feet Dramage way............. feet

Possible Wet Area. 7.9 feet Property Line. . .-.feet

Drinking Water Well..... " - feet  Other . . -

'DEEP OBSERVATION HOLE LOG®
Depth from .. | . Soil Horizon «.". Soil Texture | Soil Color |- «:- :Soil:. #1:- |- Other
- (USDA} {Munsell}

Surface (Inche’s)

Mottling

(Structure Stones, Boulders, Consxstency %

Gravel)

o-4| 4 | &/

3

/5/{/;&'_

‘/"5/ d/~ K -/5

7

54 /22| Co | ges{

TSN

il
g

wf

/e

T MINIRAUM OF

Parent Material {geologic}

Depth to Groundwater:

Standing Water in the Hole-

POSAL AREA

DepthtoBedrock: -

Ao

Estimated Seasonal High Ground Water:

S5 °

Weeping (rom Pit Face:

M

o

DED

DEP APPROVED FORAS - 12/07195

L4



HAYES ENGINEERING, INC.
603 SALEM STREET

-+ WAKEFIELD, MA 01880 FORM 11 - SOIL LVALUA TOR FORM

(781)246-2800 Pa
FAX (781) 246-7596 ge 3of 3

Location Address or Lot No. SQ\’\OOL ‘D\/E
TopsEiap, MA

Determination for Seasonal High Water Table

Observation Hole Number: =7 5/
Method Used: DE—

© , DEP A PPROVED FORM - 12/07/95

] Depth observed s;c‘a'hding in observation hole...... . inches
Depth weeping from side of observation hole ... inches
[J Depth to soit motties., 5% inches
[ Ground water adjustment ... feet
Index Well Number ... ‘ Reading Date ......... " Index well level ..

Adjustment factor ... ~ Adjusted ground water level

Depth of Naturally Occurring Pervious Material

Does at least-four feet of naturally occurring pervious material exist in i!lf reas
observed throughout the area proposed for the soil absorption system?

if not, what is the depth of naturally occurring pervious material?

Certification

| certify that on Nov. 1994 (date) | have passed the soil evaluator examination
approved by the Department of Environmental Protection and that the above analysis
was performed by me consistent with the required training, expertise and expeérience

described in 310 CMR 15.017
: Date 5;%///’

Signature

DESCRIPTION OF HORIZONS

TEXTURE:

pravel ——g gravelly ssndy Joam ——-gsl STRUCTURE:
very coarse sand ——=rcos Joam —-—] Srade; Size: Form or Type:
coarss send —-Co8 gravelly losm -—l atrictureloss —0 very rine —rr platy -—pl
sand —s stony losm ~—atl weak —1 rine - prismetic -G
fine send —fs a11t -— moderate —F mediom — columnar -—cpr
very fine sand ——vfs 841t losm -—tr strong — coarse -—_ blocky —Dt
Josmy coerse send ~—lcos cley Josm —ct very cosrse —vC anguler blocky —ebk
Joamy sand —le 811ty clay loswm ~—afct subanguler blocky ~—sbk
Josmy fine send —lfe sandy clay loswm —ecl . pranvian -
sandy losm —a7 atony clay loewm —~—etcl sinple pratn -8y
fine sarxtly Joam —rsl 811ty clay —alc massavs -—
very fine sendy losm —-rfsl cley —

MOTTLING:
CONSISTENCE: Abundance: Size: contrast:
Mot sodl: Moist 04l ary soll: rew —f H-F fine -1 raint -—r
nonsticky -0 Jooss —al Joose —a} common —¢  (B-FOK! megivm -—F aistinct -
sliphtly aticky --wss very frisdle ——svrr sort —ay mey —a (PO-f00K) coaree -~ prosinent -0
sticky -y friable —-——2fr s24phtly hard —dsh
very sticky -—NYS rirm -~y hard
noryplastic ~—NDO ver® rirs —-—mrrs very hard -—dvh

aslipntly plaztic --mos extramely rirm —mefrt sxtremely Nerd ~—cdeh
plestic .






- HAYES ENGINEERING, INC.

603 SALEM STREET

WAKEFIELD, MA 01880 2 - PERCO

(781) 246-2800 FORM 12 - PERCOLA TION TEST
FAX (781) 246-7596

Location Address or Lot No. SC‘/&‘weQ @‘UQ_/
COMMONWEALTH OF MASSACHUSETTS

JOB FILE -
= 7'5'/0 205 IOKSF/W . Massachusetts
Percolation Test”
pate: .. 27779/ ... TiMe:, e
Observation Hole # Ipz
Depth of Perc % Z/é ,’: 6 6['
Start Pre-soak // ./7

End Pre-soak

Time at 12" @ ({“ / /37

Time at 9" @ / 0 7
Time at 6" 90’%,)7 #or' 2 C/rl

3

Time (9"-6")

Rate Min./Inch

* Minimum of 1 percolation test must be performed in both the primary area AND
reserve area.

Site Passed L]  Site Failed IZ/Abandor’xed ]

Performed By: QO?/G?I aqL-dm_

[
Witnessed By: %@W
/

10700 41001: ] 21 ST eeeesssesmssmnomin, e seooeoessooeas oottt eat sttt b0ttt 0t et e

DEP APPROVED FORM - 12/07/95



FRES

*  HAYES ENGINEERING, INC. | -
603 SALEM STREET FORM I1 - SOIL EVALUATOR FORaf
WAKEFIELD, MA 01880 Page [ of 3
(781)246-2800
FAX (781) 246-7596

No. /-G : Date:
JOBFILE '
TopoZos

Commonwealth of Massachusetts
Topscrecs | \Massachusetts

Soil Suitability Assessment for On-site Sewage Disposal

Performed By: [0”‘/W 2 N"’L Date:.g.-.’..‘?../fc)(....._.
Witnessed By: . \,°< aﬁ—ﬁ :-«.7 e e e e e e e m

Location Addecss ox e ﬁb}éer(a E 17//64

Loc 2
Scbool [fve vt /0 Selectonay
- ] - 8 w. Qg WIN

ew Construction L[] Repair TopSFED BT/
Office Review
Published Soil Survcy Avallablc No [ Yes [J
Year Pubhshcd il Pubhcauon Scale..-..-'.t-'.--.-----_--.-. Soil Map Unit woceooicceaan o
Dramagc Class- e R o e Soﬂ leitauons el e et eeaeine e meeamn e amees
Surﬁcxal Gcologxc Report Avallablc No B Yes [ - - -
Ycar Pubhshcd * Publication” ‘Scale
Geologic Material (Map Unit) .. ..... O S SV
LAIAEOTIN . e e e e e et e e oot e e e ee e e e oo e et e <
Flood Insurance Rate Map e e et et e e e

Above 500 year flood boundary No DYes (]
Within 500 year flood boundary No [ JYes [J

Within 100 year flood boundary No [ JYes [ ]

Wetland Area:
National Wetland Inventory Map (map unit) ... .....ocooovoeeeeeoeeeeo ...
Wetlands Conservancy Program Map (map unit) . ... ... ... ...

Current Water Resource Conditions (USGS): Month
»Rangc :Above Normal DNonnal DBelcw Normal [j

Other References Reviewed: . : e

AN

3

|

DEP APPROVED FORM - 1207795



L

Lacation Address or Lot No. Sc.-[gg‘/pV‘L

FORM 11 - SOIL:E VALLAIQ RO,

On-site Review
Deep Hole Number 72& Date: f ¢"0/ Time:......_........ Weather .
Location (ldentlfy on site plan) e -
Land Use . e LT Slope (%) ﬁ ..... Surface Stones... MO
Vegetatlon e
Landform .. e e e e e e e

Posmon on landscape (sketch on the back)
Dlstances from:.

Open Water Body 7 2% feet
Possible Wet Area. . 3.€%9 feet
Drinking Water Well ... .. .

Dramage way ..
Property Line._......_.. feet
. .feet Other.-.......-......_

.

N\

: ﬂn)y ?0

DEEP OBSERVATION HOLE LOG'

Depth from ..
Surface (Inches)

o800l e

Soil Color R
Mottling

.Soil Texture
{Munsell)

Sail Horizon -
’ (USDA)

Other

(Structure Stones, Boulders, Consmencv. %

Gravel)

o-/8

4 | &/ |Z

7o

|/7&-65 .

P '5}2'“

C/_ } /

j 20/0/0

68120

gy

1=

* MINTMUM OF 2 HO? REQUIR ROFOSED DISPOSAL AREA
Parent Material (geologic) < . ﬁ/ DepthtoBedrock: E
(]

Weeping (com Pit Face:

Depth to Groundwater:  Standing Water in the Hole:

A

Estimated Seasonal High Ground Water:

A4

a

DEP APPROVED FORM - 1210795



Location Address or Lot No. SQ\/\OOL Q\/E

HAYES ENGINEERING, ING.
' 603 SALEM STREET
. WAKEFIELD, MA 01880
(781) 246-2800
FAX (781) 246-7596

FORM 11 - SOIL LVALUATOR FORM

% Page 3 of 3
Topse=ep, MA
Determination for Seasonal High Water Table

. DEP APPROVED FORM - 12/07/95

Observation Hole Number:
Method Used:

Index Well Number

Adjustment factor

[] Depth observed s.'t"a"'nding in observation hole
Depth weeping from side of observation hole
D Depth to soil mottiles., é inches
Ground water adjustment feet

inches
inches

Reading Date " index well level _

Adjusted ground water level .. . .. ... .

Depth of Naturally Occurring Pervious Material

Does at least four feet of naturally occurring pervious material exist in all areas
observed throughout the area proposed for the soil absorption system? MO -

lf not, what is the depth of naturally occurring pervious material?

| certify that on Nov. 1994 (date) | have passed the soil evaluator- examination
approved by the Department of Environmental Protection and that the above analysis
was performed by me consistent with the required training, expertise and expeérience

described in 310 CMR _15.017. - .
Date % 4/

Signature

DESCRIPTION OF HORIZONS

TEXTURE:
gravel —y pravelly sendy losm -—-—gsl STRUCTURE:
very cosse sand ——rCos Joam —-l Srade: Size: Form or Type:
coarse sand —cos sravelly losm -—] structirelese ~0 very fine —rf platy —plt
sand — stony loswm —atl sk —d fine —f prismatic -pr
rfine sand -—fs ail¢ —d ;oderats -2 ;edive -—a columar —-—cor
very rine send ——vfe 84It losm —ei] strong - coarse — blocky -t
Josay coeree send -—Jcos clay loem —] Yery coarse  ~=rc angular bdlocky —=—sdk
Joamy send -—1s 811ty clay losm -——vicl subangulsr blocky ——sbk
Josmy fine send —=Ifs sandy clay losm —sct aranuler b
sandy loswm —e] atony clay Josm ——tct single prain —-80
fine sendy loam —ra2 242ty clay —sic massave ——r
very fine sondy Joam -———rfel clay —

MOTTLING:
CONSISTENCE: Abundence: Sizs: contrast:
Met gall: Moist sosl: ary soll: few —f - fine - faint -
nonaticky —woo loose —at Joose —a2 common —¢ -0 medium - aiatinct —
sliphtly mticky --wss very friadie  —avIr gore -y ;ony —=  (PO-10087 coarse —r proainent -0
aticky —-—iy frisdis —arr slightly hard —~dsh
very sticky ——wre rirm -4 hard —at
norplastic —~ D2 rerw rFirm —errs

sligntly plastic
pleatic

w8
-

very hard —~arh

extromely rirm —wer1 axtremely hard -~ceh
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Appendix D
LIMITED SUBSURFACE INVESTIGATION REPORT

FORMER HIGHWAY DEPARTMENT GARAGE
INJECTION WELL AREA

enthnge wFloor Drain

irof le

Prepared for:

Mr. David Bond, Highway Superintendent
Town of Topsfield
Department of Public Works
279 Boston Street
Topsfield, MA 01983

CSE Project No. 2000.34

January 3, 2001

Oil & Hazardous Waste Assessment & Cleanup Professionals

POST OFFICE BOX 591, IPSWICH, MA 01938
Voice: 978.356.1177 Fax: 978.356.1849 F-mail: info@cleansoils.com Web site: hitp://www.cleansoils.com
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CLEAN SOILS ENVIRONMENTAL. LTD.

INTRODUCTION

Clean Soils Environmental, Ltd. (CSE) is pleased to submit this report to the Town of
Topsfield (the “Client”) concerning the results of a Limited Subsurface Investigation
(Investigation) conducted during the months of November and December 2000 at the
former Topsfield Highway Department maintenance garage on School Avenue in

Topsfield, hereafter referred to as the “Property”.

The area of the Property impacted by contamination (discussed below) will hereafter be
referred to as the “Disposal Site.” The approximate location of the Disposal Site is
shown on Figure 1 in Appendix A. The investigation was associated with the closure of a
Class V injection well located in front of the garage, adjacent to the School Brook. This
injection well served as the discharge for one floor drain located inside the garage. The
injection well system includes one floor drain, oil/water separator, cesspool, and vent
according to Mr. David Bond, Highway Superintendent. The approximate location of the
injection well system is shown on Figure 1 in Appendix A. Photographs 1, 3, and 4 in
Appendix E show the locations of the floor drain, oil/water separator, and injection well

at the Property.

CSE was informed by Mr. Bond that the floor drain and the oil/water separator both have
concrete walls and a floor. Therefore, contamination entering the floor drain can only
discharge to the environment via the injection well (cesspool). Thus, this investigation

focused on the area in the vicinity of the injection well.

BACKGROUND

On October 29, 1999, the Department of Environmental Protection (DEP) conducted a
compliance audit at the Property. On December 7, 1999, DEP issued a Notice of
Noncompliance (NON) for violations of 310 CMR 30.00 (Hazardous Waste regulations)
and 310 CMR 27.00 (Industrial Wastewater regulations). A copy of the NON is provided
in Appendix F. CSE understands that the Hazardous Waste issues have been resolved

while the Industrial Wastewater issue has not. The remaining Indﬁs_trial Wastewater

Limited Subsurface Investigation Report, CSE Project No. 2000.34
Former Topsfield Highway Department Garage, 10 School Avenue, Topsfield, MA
January 3, 2001, Page 1
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CLEAN SOILS ENVIRONMENTAL, LTD.

issue concerns one injection well, referred to in the NON as a “cesspool”, which is
connected to a floor drain inside the garage via an oil/water separator. According to 310
CMR 27.05, the cesspool constitutes a Class V injection well. According to 310 CMR
27.04, the Class V injection well at the Property is prohibited and therefore must be
closed. Since the Topsfield Highway Department has been in the process of relocating
from this garage to another facility, CSE understands that the DEP has extended the
Town’s compliance deadlines. The location of the floor drain, oil/water separator and

injection well at the Property are shown on Figure 1 in Appendix A.

A DEP Site Scoring Map showing sensitive environmental areas in the vicinity of the
injection well is provided as Figure 2 in Appendix A. In addition, Mr. Bond informed
CSE that the Property is not located within a Zone I, II, or III of the Town Drinking
Water Supply. Furthermore, Mr. Bond informed CSE that School Brook is not a
tributary to a Class A Surface Water Body. Therefore, CSE has determined based on this

information that groundwater in the area of the Property is not used for drinking water.

On November 7, 2000, CSE visited the Property to observe the floor drain system that
included an oil/water separator and a Class V injection well. The floor drain is no longer
in use, and CSE was informed that the walls and bottom of the floor drain and the
oil/water separator are tight concrete subsurface containers and thus ére not themselves
injection wells. The oil/water separator has been cleaned out and the pipe leading to the

Class V injection well has been sealed, according to Mr. Bond.

The close proximity of School Brook (a perennial stream located approximately 45 feet
downgradient from the injection well) suggested that the water table was shallow in the
area of the injection well. If significant contamination had entered the injection well and
was subsequently discharged to the environment, it would have likely impacted soil and

groundwater in the vicinity of the injection well and may have reached School Brook.

CSE therefore conducted an investigation of soil and groundwater in the immediate
vicinity and downgradient of the injection well. The purpose of this limited subsurface

investigation was to determine if a DEP Reportable Condition existed at this portion of

Limited Subsurface Investigation Report, CSE Project No. 2000.34
Former Topsfield Highway Department Garage, 10 School Avenue, Topsfield, MA
January 3, 2001, Page 2



3.0

CLEAN SOILS ENVIRONMENTAL. LTD.

the Property. The investigation was conducted under the approval of the Topsfield
Conservation Commission via Emergency Certification. A copy of this Emergency

Certification is included in Appendix F.

LIMITED SUBSURFACE SITE INVESTIGATION

The limited subsurface investigation included the advancement of soil borings, collection
of soil samples for field screening and laboratory analysis, installation/development of
groundwater monitoring wells, collection of groundwater samples, and laboratory
analysis of collected groundwater. The main purpose of this investigation was to
determine if the discharge from the floor drain significantly contaminated soil and/or

groundwater in the vicinity of the injection well shown on Figure 1 in Appendix A.

3.1 Advancement Of Soil Borings
On November 30, 2000, Soil Exploration Corp. of Leominster, MA, under the
direction and oversight-of CSE, advanced eight soil borings (identified as B1
through BB) via Direct Push Drilling Technology at the Property.

All soil borings were advanced to a maximum depth of 11 feet below the ground
surface except for soil boring B1, which was advanced to 14 feet below the

ground surface.

The locations of all borings at the Property are shown on Figure 1 in Appendix A.

3.2 Collection Of Soil Samples For Field Screening Analysis
On November 30, 2000, CSE collected 37 soil samples at the Property. These
soil samples were collected at 2-foot intervals continuously from each soil boring
(soil borings B1 — B8) as it was advanced. These soil samples were screened for
Total Organic Vapors (TOV) with a Photoionization Detector (PID) using the
Headspace Screening Procedure enclosed in Appendix F. TOV readings ranged
from 0.0 — 2.0 parts per million by volume (ppmv). The majority of the TOV

readings were O ppmyv.

Limited Subsurface Investigation Report, CSE Project No. 2000.34
Former Topsfield Highway Department Garage, 10 School Avenue, Topsfield, MA
January 3, 2001, Page 3
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The headspace screening results are shown on Table 1 in Appendix B. The PID

results also appear in the field boring logs provided in Appendix C.

Collection Of Soil Samples For Laboratory Analysis

On November 30, 2000, CSE collected three soil samples (i.e., one soil sample
from soil borings B1, B6, and B8) for laboratory analysis. The soil sample
collected from B1, closest to and downgradient of the injection well, was
analyzed for Volatile Petroleum Hydrocarbons (VPH), Extractable Petroleum
Hydrocarbons (EPH) fractions with target analytes, RCRA-8 Metals, Volatile
Organic Compounds (VOCs), and Polychlorinated Biphenyls (PCBs). The gravel
(believed to be fill) at soil boring B2 was too loose to obtain a sufficient sample.
Therefore, a soil sample for laboratory analysis was collected from soil boring B8
instead. A soil sample was also collected from soil boring B6 to evaluate the
downgradient migration of contamination toward School Brook from the injection
well. The results of the field headspace screening indicated that significant TOVs
were not present in the soil obtained from soil boring B6 and B8. Therefore,
these samples were only analyzed for EPH, VOCs, and RCRA-8 Metals.
Laboratory analyses were conducted by Groundwater Analytical Laboratories of

Buzzards Bay, MA.

Please see Table 1 in Appendix B for the analysis performed on each sample and
Table 2 in Appendix B for the corresponding tabulated laboratory soil results.
Photographs 5 and 6 taken during the Investigation are provided in Appendix E
and show the soil from 3 to 7 feet below the ground surface collected from soil

borings B4 and B6.

Installation And Sampling Of Small Diameter Monitoring Wells

On November 30, 2000, soil borings B1, B5, and B7 were converted to %-inch
inner-diameter monitoring wells identified as MWI1, MW2, and MW3,
respectively.  Monitoring well MW1 was installed directly next to and
downgradient from the injection well. Monitoring wells MW2 and MW3 were

installed to assess groundwater downgradient of the injection well.

Limited Subsurface Investigation Report, CSE Project No. 2000.34
Former Topsfield Highway Department Garage, 10 School Avenue, Topsfield, MA
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Monitoring wells were installed by Soil Exploration, a Massachusetts Certified
Well Driller. The monitoring wells were constructed of 0.010-inch machine
slotted, small-diameter PVC well screen and solid PVC riser. The top and bottom
of the well screen was installed approximately 5 feet above and 5 feet below the
water table, reépectively. The water table was approximately 5 feet below the
ground surface in the area of the injection well. The annular space around the
screen was filled with #2 sand to at least one foot above the well screen. A
watertight locking road box was installed at each monitoring well location. A
concrete seal was installed around the road box to complete the installation of

each monitoring well. Figure 1 in Appendix A shows the locations of these three

monitoring wells at the Property.

Development Of Monitoring Wells

On November 30, 2000, CSE developed the three monitoring by removing at least
three well volumes of groundwater from each monitoring well. The purpose of
this well development was to remove silt and to enhance the hydraulic connection

between the well screen, filter pack, and the aquifer.

CSE used a peristaltic pump with dedicated tubing to remove the groundwater
from monitoring wells MW1, MW2, and MWS3,

Collection Of Groundwater Samples From The Monitoring Wells for
Laboratory Analysis

On December 6, 2000, CSE collected a total of three groundwater samples
(identified as MW1, MW2 and MW3), one from each of the three monitoring well
at the Property.

CSE used a battery-operated peristaltic pump and dedicated HDPE tubing to
purge three well volumes from the monitoring wells. The purging was conducted

to remove stagnant groundwater from the monitoring wells prior to sampling.

Following purging, CSE collected a groundwater sample from each monitoring

well. The groundwater samples were collected in laboratory grade sample bottles

Limited Subsurface Investigation Report, CSE Project No. 2000.34
Former Topsfield Highway Department Garage, 10 School Avenue, Topsfield, MA
January 3, 2001, Page 5
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using a peristaltic pump and dedicated tubing. The purged groundwater from

each monitoring well was discharged back into the monitoring well from which it

was purged following sample collection.

Evidence of contamination (i.e., petroleum sheen or odors) was not observed on
the groundwater during sampling. Therefore, it is unlikely that significant VPH
parameters are present in the groundwater at the Property, and therefore VPH
analysis was not conducted on the groundwater samples. However, the three
groundwater samples were analyzed for EPH, VOCs, and Total RCRA-8 Metals.
The groundwater samples were collected without filtering and analyzed for Total

RCRA-8 Metals as a conservative measure.

It should be noted that VPH target analytes are also included in the VOCs target
compound list.  Groundwater analyses were conducted by Groundwater
Analytical Laboratories of Buzzards Bay, MA. Please see Table 3 in Appendix B
for a summary of the groundwater analytical results. Copies of the Laboratory

reports are provided in Appendix D.

Collection Of An Additional Groundwater Sample From Monitoring
Well MW1 For Laboratory Analysis

In accordance with 310 CMR 40.0317(14) groundwater may be re-sampled if the
sampling procedure employed did not accurately characterize site conditions. In
this case, the Total RCRA-8 Metals analysis conducted on the unfiltered
groundwater sample collected on December 6, 2000 from monitoring well MW 1
did not accurately characterize the concentrations of metals dissolved in the

groundwater at the Property.

Therefore, on December 15, 2000, an additional groundwater sample was
collected from monitoring well MW1 using the method described in Section 3.6
of this report. However, unlike the groundwater sample collected on December 6,
2000 from monitoring well MW1, this groundwater sample was filtered in the
field to remove excess sediment and was analyzed for dissolved rather than fotal

RCRA-8 Metals. The Dissolved RCRA-8 Metals analysis accurately identifies

Limited Subsurface Investigation Report, CSE Project No. 2000.34
Former Topsfield Highway Departiment Garage, 10 School Avenue, Topsfield, MA
January 3, 2001, Page 6
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the concentrations of metals actually dissolved in the groundwater, which can

migrate off-site.

The Total RCRA-8 Metals analysis conducted on groundwater collected from
MWI on December 6, 2000 indicated that a DEP 120-day reportable condition
might be present in groundwater at the Property due to elevated concentrations of
total lead. However, according to 310 CMR 40.0362(1), the DEP 120-day
reportable conditions for groundwater are based on dissolved (rather than total)
concentrations of contaminants in groundwater. Therefore, the results from the
Dissolved RCRA-8 Metals analysis on groundwater collected from monitoring
well MW1 on December 15, 2000 demonstrate that there is not a 120-day
reportable condition for any of the 8 metals included in the Dissolved RCRA-8
Metals analysis. This analysis was also. conducted by Groundwater Analytical
Laboratories of Buzzards Bay, MA. Please see Table 3 in Appendix B for a
summary of the groundwater analytical results. Copies of the Laboratory reports

are provided in Appendix D.

DISPOSAL SITE

The investigation determined that the Disposal Site is relatively small as compared to
what was assumed in CSE’s proposal for this project. The Disposal Site was determined
by this investigation to be localized in the immediate vicinity of the injection well.
Therefore, the Disposal Site does not include School Brook as originally assumed. The

location and approximate size of the Disposal Site is shown on Figure 1 in Appendix A.

A thin layer of impacted soil (approximately 4 inches thick and dark brown) was noted in
the immediate vicinity of the injection well (see Photographs 5 and 6 in Appendix E).
This layer of impacted soil was encountered at a depth of approximately 5 feet below the
ground surface, which corresponds to the approximate depth of the water table. CSE did
not note a petroleum odor on this impacted layer, but a septic odor was note’;(—i.}j“; All jar-

headspace field screening results conducted on this impacted layer of soil weére below 10

ppmv.

Limited Subsurface Investigation Report, CSE Project No. 2000.34
Former Topsfield Highway Department Garage, 10 School Avenue, Topsfield, MA
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CLEAN SOILS ENVIRONMENTAL., LTD.

The investigation also determined that groundwater in not part of the Disposal Site and

that groundwater has not been significantly impacted.

DEPARTMENT OF ENVIRONMENTAL PROTECTION
REPORTABLE CONDITION

CSE tabulated the laboratory soil and groundwater data on Tables 2 and 3 in Appendix B
and compared the results to their applicable DEP Reportable Concentrations in
accordance with 310 CMR 40.1600. The RCS-1 Reportable Concentrations for soil
apply because the release area is within 500 feet of a residence. Since the Disposal Site is
not a potential drinking water source, according to the Town of Topsfield and Figure 2

(i.e., GIS Map), the RCGW-2 Reportable Concentrations for groundwater apply.

Although the concentrations of contaminants present in the vicinity of the injection well
were lower than what might be expected, there were two exceedances of the DEP RCS-1
Reportable Concentrations. The concentration of the C;;-C;; aromatic EPH fraction
detected in soil from soil boring B1, 210 milligrams per kilogram (mg/kg), exceeded the
RCS-1 Reportable Concentration of 200 mg/kg. The arsenic concentration in soil of 32
mg/kg from soil boring B6 also exceeded the RCS-1 Reportable Concentration of 30

mg/kg.

The above mentioned data indicates that a DEP 120-day reportable condition was
discovered at the Property according to DEP regulations 310 CMR 40.0361. Therefore,
notification to the DEP will be required within 120 days from December 15, 2000 (the
time of knowledge of the reportable condition) unless the Town of Topsfield conducts a
Limited Removal Action (LRA) according to 310 CMR 40.0318 before such time.

LIMITED REMOVAL ACTION

In this case, an LRA would include the excavation, removal, and disposal of the impacted
soil. CSE would anticipate the excavation and removal of approximately 5 to 10 tons of

contaminated soil. Removal of groundwater would also likely be required since the

Limited Subsurface Investigation Report, CSE Project No. 2000.34
Former Topsfield Highway Department Garage, 10 School Avenue, Topsfield, MA
January 3, 2001, Page 8
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contaminated soil is in the vicinity of the water table. At this time, CSE would propose

re-injecting the groundwater back into the ground after completing the LRA.

However, CSE understandings that the Town of Topsfield would like to leave the
contamination in-place, if possible, without conducting an LRA. Therefore, CSE has

prepared the following recommendations (see Section 8.0) to attempt to achieve this goal.

LICENSED SITE PROFESSIONAL OPINION

The investigation determined that a 120-day reportable condition for soil exists at the
Property in the immediate vicinity of the injection well. The concentration of the Ci1-Cn2
aromatic EPH fraction at soil boring B1 of 210 mg/kg exceeds the applicable DEP 120-
day Reportable Concentration of 200 mg/kg, and the arsenic concentration at soil boring
B6 of 32 mg/kg exceeds the Reportable Concentration of 30 mg/kg. However, a

reportable condition for groundwater was not discovered at the Property.

Furthermore, the Disposal Site is relatively small both horizontally and vertically which
may indicate that the oil/water separator for the floor drain system was functioning as
designed and pretreated the industrial wastewater from the floor drain before being

injected into the ground via the injection well.

Nevertheless, the above data indicates that written notification must be filed with the
DEP’s Northeast Regional Office by April 14, 2001. However, no notification to DEP is
required if the Disposal Site is cleaned up under an LRA, according to 310 CMR
40.0318, prior to April 14, 2001. DEP designed LRAs to clean up small repdnab]e
releases that impacted soil only. LRAs cannot be used if a reportable condition exists in

groundwater.

However, since the concentration of contamination at the Property is relatively low (just
above the DEP Reportable Concentrations), CSE will make the following
recommendations to attempt to close this case without conducting an LRA or any

excavation at the Property.

Limited Subsurface Investigation Report, CSE Project No. 2000.34
Former Topsfield Highway Department Garage, 10 School Avenue, Topsfield, MA
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RECOMMENDATIONS

Additional work will be required to address the 120-Day reportable condition at the
Property. This additional work will include limited additional assessment of soil at the
bottom of the injection well. The outcome of this recommended work will be used to
make a final determination if the contaminated soil can stay in-place without conducting
an LRA to remove the reportable condition according to 310 CMR 40.0318. This
recommendation is being made since CSE believes that the Town of Topsfield would
prefer to leave the contamination in-place, if possible. Therefore, the additional testing of
soil at the bottom of the injection well and the evaluation of the all of the data using a
Method 1 Risk Characterization according to 310 CMR 40.0900 may determine that the

contaminated soil can stay in-place without conducting an LRA.

However, notification to DEP will still be required and the preparation and submittal of a
Class B-1 Response Action Outcome (RAO) Statement (i.e. Closure Report) would still

be required if all goes well with this approach.

The following recommendations include a strategy to conduct some limited additional
testing to make a final determination on how to proceed with the closure of the injection

well

1. As soon as possible (i.e., by January 15, 2001) collect one additional soil sample

with a Hand Auger from the bottom of the injection well.

2. Laboratory analyze this soil sample for TOVs, EPH, VPH, VOCs, RCRA-8
Metals, and PCBs. This recommendation assumes that all of the sludge in the
bottom of the injection well is removed giving CSE easy access the soil in the

bottom of the injection well.

3. Conduct a Method 1 Risk Characterization to compare the average concentrations
(i.e., the Exposure Point Concentration) in soil to the DEP Method 1 Risk

Characterization Cleanup Standards, and

Limited Subsurface Investigation Report, CSE Project No. 2000.34
Former Topsfield Highway Department Garage, 10 School Avenue, Topsfield, MA
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4. Prepare a letter report with the results of this additional proposed work at the
Property. At this point, a final recommendation will be made to determine if the
contaminated soil can be left in-place. It is possible, however, that the results of
additional analysis from the bottom of the injection well are such that the

Disposal Site cannot be closed without some form of remediation or cleanup.

It is CSE’s hope that the average concentration of soil contamination will allow the Town
to leave the contaminated soil in-place. CSE is relatively confident that if the levels of
petroleum and arsenic contamination in soil at the bottom of the injection well are not
significantly elevated, the goal to attempt to close this case and the injection well will be

achievable without conducting an LRA.

00 At your request, CSE will be happy to prepare an additional proposal to conduct the

4)\,}/ above recommendations.

If you have any questions, please do not hesitate to call.

Respectfully submitted,
CLEAN SOILS ENVIRONMENT

William H. Mitchell, Jr., Daniel A. Warrington
President Environmental Engineer

Limited Subsurface Investigation Report, CSE Project No. 2000.34
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Appendix E
Makch 9, 200

Ms. Amy Brewer, Data Entny Group
Department of Environmental Protection (DEP)
Bureau of Waste Site Cleanup

205 Lowell Street

Wilmington, MA ()| 8X7

Re Class B-1 Response Action Outcome Statement
Former Town of Topsticld Highway Department Garage
10 School Avenue
Topshicld. MA 01983
DEP RTN Not Yet Assigned
CSE Project No. 2000 34

Dear Ms. Brewer

Clean Soils Environmental. Ltd (CSE) 15 pleased to submit this Class B-1 Response Action
Oucome (RAQ) Statement regarding the above-referenced property. The tollowing are enclosed

s Release Notification Form (RNF) Transmuttal Form (BWSC- 103),
e RAO Subnuttal Form (BWSC-104). and
e ('lass B-1 RAO Statement (Written Report)

CSE has enclosed the ongmal BWSC Transnuttal Forms with onginal signature(s) i the attached
plastic iner immediately following this cover letter for vour admimstrative review,  Therefore,
please do not adnumistratively review any other BWSC Transmuttal Forms that could be attaghed
to this submuttal. Since this RAO is being submitted less than 120 days from Notification, the
$750.00 RAO filing fee 1s not required

Respectfully submutted.
CLEAN SOILS ENVIRONMENTAL. LTD

/, - . . ‘

V /42 /f/‘_R jj’z/%/-/!Zz%‘—
Wilham H. Mitchell, Jr., LSP Danicl A Warnngton
President/Geologist Environmental Engineer
cC Mr. David Bond. Town of Topsticld Highway Supenintendent

Oil & Hazardous Waste Assessment & Cleanup Professionals

POST QFFICE BOX 391, IPSWICH. MA 01935

Voice: 978356 1177 Fax: 978 356, 1849 E-mail: ifatecleansoils com Web site: hup:Zwww cleansoils.com
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Massachusetts Department of Environmental Protection BWSC-104
M Bureau of Waste Site Cleanup
——4 RESPONSE ACTION OUTCOME {RAO) STATEMENT & Release Tracking Number

DOWNGRADIENT PROPERTY STATUS TRANSMITTAL FORM -
DEP Pursuant to 310 CMR 40.0180 (Subpart B}, 40.0580 {Subpart E) & 40,1056 (Subpart J)

A. SITE OR DOWNGRADIENT PROPERTY LOCATION:

Site Name: {optional}

Steet: 10 School Avenue Location Aig: Former Highway Dept. Garage

CitylTown: Topsfield ZIP Code: 01983

D Check here i this Site location is Tier Classified.  if a Tier | Permiil has been issued, state the Permil Number:

Related Release Tracking Numbers that this Form Addresses:

# submitting an RAO Statement, you must document the location of the Site or the location and boundaries of the Disposal Site subject to this
Statement. i submitting an RAO Statement for a PORTION of a Disposal Site, you must documont the location and boundarias for both the
portion subject to this submittal and, to the extent defined, the entire Disposal Site. If submitting a Downgradient Property Status Submittal,
vou must brovide a site olan of the oropertv sublect to the submittal and. to the extent defined. the Disoosal Site.

B. THIS FORM IS BEING USED TO: (eheck al thal apply}
Submil a Response Action Outcome (RAO) Statement (complete Sections A, B, C,D,E, F, H, |, J and L).

[} Checkhere if this s a revised RAO Statement.  Date of Prior Submittal:

El Check here if any Response Actions remaln to be taken to address conditions asscciated with any of the Refeases whose Release Tracking
Numbers are listed abowe. This RAQ Statement will record only an RAQ-Partial Statement for those Release Tracking Numbers.

Specify Affected Release Tracking Numbers:

D Submit an optional Phase | Completion Statement supporting an RAO Statement or Downgradient Property Status Submittal (complete
Sections A, B, H, (, J, and L}.

[(] Submit a Downgradient Property Status Submittal (comglate Sactions A, B, G, H, 1, J and K).
[] Check here if his is a revised Downgradient Property Status Submittal. Date of Prior Submittal:

D Submit a Termination of a Downgradient Property Status Submittal {complete Sections A, B, |, J and L).
D Submit a Periodic Review Opinton evaluating the status of a Temporary Solution {complete Sections A, B, H, |, J and L}.
Specify one: [[] ForaClass ¢ RAD ] For a Waiver Compietion Statement indicating & Temporary Solution

Provide Submittal Oate of RAO Statement or Waiver Completion Statemnent:

You must attach all supporting documentation required for each usa of form indicated, including coples of
any Legal Noticos and Notices to Public Officlals required by 310 CMR 40,1400,

C. DESCRIPTION OF RESPONSE ACTIONS:  (check al that apply)

[C] Removal of Drums, Tanks or Contalners Groundwater Treatment Systems

Air Sparging MAR 2 B 200'

Describe:

/] Assessment andror Monitoring Gnly {_] Deptoyment of Absorbant or Contaminent Materials
(] Removal of Contaminated Soils (] Temporary Covers or Caps
D Re-use, Recycling or Treatment [:I Bioremediation
{O onsite (O oOffsite Estvol:___ cublcyards (] Soit vapor
Describe: L] structure EEG E I
[] wandfit (O Cover (O Disposal EstVol. __ cubicyards D Product or VED
Ul
[l
[

[[J Removal of Other Contaminated Media

Temporary Waler Suppm
Specify Type and Volume: w cuation tion of Residents
|:| Fencin: ZLS

FREGIONAL OFFi(

(] other Response Actions

Describe:

SECTION C IS CONTINUED ON THE NEXT PAGE.

Revised 4/7/95 Supersedes Forms BWSC-004 and 010 (in parf) Page 10of 4
Do Not Alter This Form
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Massachusetts Department of Environmental Protection BWSC-104
Bureau of Waste Site Cleanup

RESPONSE ACTION OUTCOME (RAO) STATEMENT & Release Tracking Number
DOWNGRADIENT PROPERTY STATUS TRANSMITTAL FORM _
Pursuant to 310 CMR 40.0180 (Subpart B), 40.0580 (Subpart E) & 40,1056 (Subpart J)

C. DESCRIPTION OF RESPONSE ACTIONS: {continued)

D Check here if any Response Aclion{s) that serve as the basis for this RAO Statement involve the use of Innovative Technologies. (DEP is interested in
using this information to create an Innovative Technologies Ciearinghousse.)

Descnbe Technologies:

D. TRANSPORT OF REMEDIATION WASTE: (if Remediation Waste was sent lo an off-site facility, answer the following questions)
Name of Faclity:

Town and State;

Quantity of Remediation Waste Tramsported to Date:

E. RESPONSE ACTION OUTCOME CLASS:
Specify the Class of Response Action Outcome that applies to the Site or Dispasal Site. Selact ONLY one Class:

[] ctass A-1 RAQ: Specify one of the following:
(O Contamination has been reduced to background levels. () A Threat of Release has been eliminated.
D Class A-2 RAO: You MUST provide justification that reducing contamination to background levels Is infeasible.

E] Class A-3 RAO: You MUST pravide both an imptemented Activity and Use Limitation (AUL) and justification that reducing contamination
to background levets &5 infeasible.

f applicable, provide the earfier of the AUL expiration date or dats the design life of the remady will end:

&/ Class B-1 RAO: Spectfy one of the following:
(O Contamination is consistent with background levels @ Contamination is NOT consistent with background levels.

[] Class B-2RAO: You MUST provide an implemented AUL.
If applicabie, provide the AUL expiration date :

D Class C RAO: D Check here if you will conduct post-RAO Operation, Maintenance and Monitoring at the Stte.
Specify One:  {{) Passive Operation and Maintenance (O Monitoring Only

(O Active Operation and Maintenance (defined at 310 CMR 40.0006)

F. RESPONSE ACTION QOUTCOME INFORMATION:
l:] If an RAQ Compliance Fea Is required, check here to certify that the fee has been submitied. You MUST attach a photocopy of the payment.

D Check here if submitting one or more AULs. You must attach an AUL Transmittal Form (BWSC-113) and a copy of each implemented AUL
related to this RAO Statement. Specify the type of AUL(s) below: (required for all Class A-3 RAOs and Class B-2 RAOs)

(O Nolice of Activity and Use Limitation (O Grant of Environmental Restriction Number of AULs sttached:
Spacify Ihe Risk Characterization Method(s) used to achieve the RAO described above and all Soil and Groundwater Categories applicable to the Site,

More than one Soil Category and more than one Groundwater Category may apply at a Sito.
Be suro to check off all APPLICABLE categorles, even {f more stringent soll and groundwater standards wera mot.

Risk Characterization Method(s] Used: Methad 1 ] Method 2 ] method 3
Soil Category(ies) Applicable: (] s ] s2 ] sa
Groundwater Category(ies) Applicable: ] ow- ] cw-2 Vi cwa

> When submitting any Class A-1 RAQ or a Class B-1 RAQ where contamination Is consistent with background levels, de NOT specify a
Risk Characterization Method,

> When submitting any Class A-Z RAO or a Class B-1 RAQ where contamlnation is NOT consistent with background lavels, you cannot

use an AUL to maintain a teve! of no significant risk. Therefore, you must meet S-1 Soll Standards, it using Risk Charactorization
Mothod 1.

Revised 4/7/95 Supersedes Forms BWSC-004 and 010 {in part) Page 2 of 4
Do Not Alter This Form
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Massachusetts Department of Environmental Protection BWSC-104
Bureau of Waste Site Cleanup

[ ant

—— RESPONSE ACTION OUTCOME {RAO) STATEMENT & Release Tracking Number
DOWNGRADIENT PROPERTY STATUS TRANSMITTAL FORM -
DE P Pursuant to 310 CMR 40.0180 (Subpart B), 40.0580 (Subpart E) & 40.1056 (Subpart J) 5 3&0 5'3—"{

G. DOWNGRADIENT PROPERTY STATUS SUBMITTAL:

If a Downgradienl Property Status Submittal Compliance Fee is required, check here to certify that the fee has been submitted. You MUST
attach a phalocopy of the payment.

El Check here if a Release(s) of Oil or Hazardous Material{s}, other than that which is the subject of this submittal, has occurred at this property.
Refease Tracking Number(s):

O Check here |f the Releases idenlified abave require further Response Actions pursuant to 310 CMR 40.0000.

Required documentation for a Downgradient Property Status Submittal includes, but is not limlted to, copies of noticas provided
to owners and operators of both upgradiant and downgradient abutting propertics and of any kiown or suspaected source propertios.

H. LSP OPINION:

I altest under the pains and penalties of perjury that | have personally examined and am familiar with this transmittal form, including any and all documents
accompanying this submittal. In my professional opinlon and judgment based upon application of (i) the standard of care in 309 CMR 4.02(1), (i) the
applicable provisions of 309 CMR 4.02(2) and (3), and (iii) the provisions of 309 CMR 4.03(5}, to the best of my knowledge, infarmation and belief,

> if Section B indicates thal & Downgradient Property Status Submittal is being provided, the response action(s) that is (are) Ihe subject of (his
submittal {i} has {have) been developed and implemented in accordance with the applicable provisions of M.G.L. ¢. 21E and 310 CMR 40.0000, (ii}

is (are) appropriate and reasonable to accomplish the purposes of such response action(s) as sat forth in 310 CMR 40.0183(2)(b), and (iii) complies(y)
with the identified provisions of all orders, permits, and approvals identified in this submittal;

> if Section B indicales that either an RAO Statement, Phase | Compietion Statement and/or Perfodic Review Opinion is being provided, the
response aclion(s) that is (are) the subject of this submittal (i) has {have) been developed and implemented in accordance with the applicable provisions of
M.G.L. ¢. 21E and 310 CMR 40.0000, (i) is (are) appropriate and reasonable to accomplish the purposes of such response action(s) as set forth in the
applicable provisions of M.G.L. ¢, 21E and 310 CMR 40.0000, and (tii) complies(y) with the identified provisions of all orders, permits, and approvals
idantifiad in thir ARrthmitial

1 am aware that significant penalties may resutt, including, but not limited to, possible fines and imprisonment, i 1 submit information which | know to be
false, inaccurate or materially Incomplete.

E/ Check here if the Response Action(s) on which this opinion is based, if any, are {were) subject to any order(s), permit(s) and/or approval(s) |
by DEP or EPA. If the box is checked, you MUST attach a statement identifying the applicable promsic‘*;

1111 i 19 Ql"
LSP Name: William H. Mitchell, Jr. . 1965

tsp#: " " Stamp: Yﬂ
. (978) 356-1177
Tebeohone: _(978) 3 Ext P\

FAX: (opt (57§) 3561849 / O«
W%M —7 #
om ___3)FJor V" o

L. PERSON MAKING SUBMITT AL

Name of Organization: Town of Topsfield Highway Department

Name of Contact; Pavid Bond Tige: [iighway Superintendent
Swreet: 279 Boston Street

CityTown: Topsfield St MA 2P Code: 01983
Telephone: (978) 887-1542 Exis FAX (opliond)  _(278) 887-1543

J. RELATIONSHIP TO SITE OF PERSON MAKING SUBMITTAL: {check one)
¢/ RPorPRP Specly &) Owner (O Operator () Generator () Transporter Other RP or PRP:

[_] Fiduciary, Secured Lender or Municipality with Exempt Status {as defined by M.G.L. ¢. 21E, . 2)

[] Agency or Public Utiiity on a Right of Way (as defined by M.G.L. ¢. 21E, 5. 56))

D Any Other Person Submitting This Form  Specify Retationship:

Revised 4/7/95 Supersedes Forms BWSC-004 and 010 (in part) Page 3 of 4
Do Not Alter This Form
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Massachusetts Department of Environmental Protection BWSC-104
Bureau of Waste Site Cleanup

RESPONSE ACTION OUTCOME (RAQ) STATEMENT & Release Tracking Nurmber

E DOWNGRADIENT PROPERTY STATUS TRANSMITTAL FORM - 5T
DE P Pursuant to 310 CMR 40,0180 (Subpart B). 40.0580 (Subpart E) & 40.1056 (Subpert J) @

K. CERTIFICATION OF PERSON SUBMITTING DOWNGRADIENT PROPERTY STATUS SUBMITTAL:

1, , attest under the pains and penalties of perjury G} that | have personally exarnined and am
femiliar with the information contained in this submittal, mmwwwmwmmmmﬁnmmmmkqmw
of tha/thase individual(s) immediately responsible for obtaining the information, the materal information contained herain I3, to the best of my knowledge,
information and belief, true, accurate and compiete; (i) that, 1o the best of my knowledge, information and balief, Khe person(s) or entity(ies) on whose
behalf this submittal 8 made satisfy(ies) the criteria in 310 CMR 40.0183(2); (iv) that Uthe person(s) or entity(ies) on whose behalf this submitial is made
have provided notice in accardance with 310 CMR 40.0183(5); and (v) that | am fudly authorized to make this attestation on behalf of the person(s) or
entity(ies) legally responsible for this submittal. Uthe person(s) or entity(les) on whose behalf this submittal is made |s/are aware that there are significant
penalties, including, but not imited to, posstbla fines and imprisonment, for wilfully submitting false, inaccurate, o incomplote information.

By Tithe:
(signature)

For: Date:
(print name of parson or entity recorded in Section ()

Enter address of the parson providing certification, if different from address recorded in Section I

Street
CityiTowr: State: ZIP Code:
Telephone: Ext: __.  FAX (optional)

L. CERTIFICATION OF PERSON MAKING SUBMITTAL:
if you are completing only a Downgradient Property Status Submtttal, you do not need to complata this section of the form.

,_David Bond , attest under the pains and penaities of perjury (7) that | have personally examined and am
farniliar with the information contained in this submittal, including any and all documents accompartying this transmittad formn, (i) that, based on my inquiry
of those individuals immediately responsible for abtaining the information, the material information contained in this submittal is, to the bast of my
nowledge and belied, lme.awuatemdoa'mleta.md(Ei)lha!Immmmmwsmtaﬂmmbdﬂfdmmbgdrymmmfa

this submittal. persmu'emty ittel is made amvis awars that there are significant penalties, including, ted not limited to,
possible fines fase, inaccurate, or incompiete information.
Tite: Highway Superintendent
(S‘W\atm'e)
For. _Town of Topsfield Highway Department Dete: ?*—/j}d [

(print name of person or entity recorded in Section 1)
Enter address of the person providing certification, if different from address recorded in Section [:

Street:
CityTown; State: 2IP Code:
Telephone: Ed: __ FAX (optional)
YOU MUST COMPLETE ALl RELEVANT 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, AND YOU MAY INCUR ADDITIONAL COMPLIANGE FEES.
Renised 4/7/95 Supersedes Forms BWSC-004 and 010 (in part) Page 4 of 4

Do Not Alter This Form
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CLEAN SOILS ENVIRONMENTAL. LTD.

EXECUTIVE SUMMARY

Clean Soils Environmental, Ltd. (CSE) is pleased to submt this Class B-1
Response Action Outcome (RAQO) Statement for the property at 10 School
Avenue in Topsfield, MA, hereafter referred to as the “Property”. A Class B-1
RAO can be submitted when a reporting condition according to 310 CMR 40.03 15
is discovered and neither remedial actions nor an Activity and Use Limitation is
required to achieve or maintain a level of “No Significant Risk” according to 310

CMR 40.1045.

The location of the Property is shown on Figure 1 in Appendix A. The
approximate location of the portion of the Property impacted by a release of oil
and/or hazardous materials (OHM) from a floor-drain, hereafter referred to as the

“Disposal Site”, is shown on Figure 3 in Appendix A.

The Property is the former Town of Topsfield Highway Department Garage that
was used by the Topsfield Highway Department until their recent move to a

different location. The Property is currently vacant.

On October 29, 1999, the DEP Northeast Regional Office conducted a compliance
audit at the Property and determined that untreated industrial effluent was being
illegally discharged to the environment from the floor drain in the garage building
that discharged through an oil/water separator to a Class V injection well. Please
see Appendix F for a copy of the Notice of Noncompliance that was mailed to the

Town of Topsfield documenting the above mentioned injection well,

On February 10, 2000, Safety-Kleen of Marlborough, MA removed 166 gallons of
oily sludge {(MADEP MAGQI| waste) from the oil/water separator at the Property
under manifest number MAMO86821. This action was conducted in conformance
with DEP’s 1994 guidance entitled Massachusetts Closure Requirements for
Shallow Injection Wells.

Class B-1 RAO, Former Topsfield Highway Dept. Garage, 10 School Avenuc, Topsficld, MA
RTN: Not Yet Assigned, CSE Project No. 2000.34 '
Page - |, March 9, 2001
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CLEAN SOILS ENVIRONMENTAL, LTD.

On November 7, 2000, Safety-Kleen removed 600 gallons of oily sludge (MADEP
MAO1 waste) from the injection well at the Property under manifest number
MAM396581. This action was conducted in conformance with DEP’s 1994

guidance entitled Massachusetts Closure Requirements for Shallow Injection

Wells.

On November 30, 2000, CSE conducted a Limited Subsurface Investigation at the
Property to determine whether historic discharges to the injection well significantly
impacted the environment. The Limited Subsurface Investigation included the
advancement of soil borings and the installation of monitoring wells in the vicinity
of the injection well. The Limited Subsurface Investigation determined that a 120-
day DEP Reportable Condition existed at the Property due to levels of
contamination detected in soil. However, the concentrations of the two
contaminants detected above their reportable concentrations only slightly exceeded

their respective Reportable Concentrations.

On January 24, 2001, CSE collected a soil sample from the bottom of the injection
well at the Property. This soil sample was laboratory analyzed and the results
were used along with the laboratory results from the November 30, 2000 Limited
Subsurface Investigation to determine the exposure point concentration (EPC) in
soil for the detected contaminants. In this case, the EPC for detected contaminants
were below DEP’s conservative Method 1 Risk Characterization Cleanup
Standards which indicates that a conditions of “No Significant Risk” exist at the

Disposal Site without conducting any remedial actions.

DISPOSAL SITE LOCATION AND DESCRIPTION

The Property is the former Topsfield Highway Department Garage located at 10
School Avenue in Topsfield, MA and is located in a mixed commercial/residential

area. The building at the Property is a brick garage building with 7 bays.

Class B-1 RAO, Former Topsfield Highway Dept. Garage, 10 School Avenue, Topsficld. MA
RTN: Not Yet Assigned, CSE Project No. 2000.34
Page - 2, March 9, 2001
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4.0

CLEAN SOILS ENVIRONMENTAL, LTD.

Subsurface soils at the Property consist of sandy fill, silty sand, and sandy silt. The
closest open water body to the Disposal Site 1s School Brook which is a small
(approximately 4 feet wide) culverted brook that flows from north to south and is
located approximately 50 feet to the west of the injection well at the Property.
School Brook feeds into the Ipswich River approximately one mile southeast of
the Property. Please see Figures | and 2 in Appendix A for the approximate
location of the Property and School Brook. Please see Figure 3 in Appendix A for

the approximate location of the Disposal Site at the Property.

DESCRIPTION OF THE RELEASE
CSE has determined, with input from David Bond (Town of Topsfield Highway

Superintendent) that the source of the release at the Property is fuel and motor oil
that has dripped into the floor drain from Highway Vehicles parked in the garage.
Mr. Bond said that vehicles were sometimes washed in the garage. According to
Mr. Bond, the floor drain was hooked up to the oil/water separator and to the
injection well when it was installed approximately 20 years ago. Therefore, CSE
believes that the source of the release at the Property has been ongoing for
approximately the last 20 years. Please see Figure 3 in Appendix A for a Limited
Site Plan showing the location of the floor drain, injection well, and oil/water

separator at the Property.

SUMMARY OF RESPONSE ACTIONS CONDUCTED

4.1 Identification of a Reportable Condition and Notification
The proximity of residences to the Property indicated that the RCS-1
MADEP Reportable Concentrations applied to soil at the Disposal Site.
Laboratory results for soil samples Bl showed an exceedence of the RCS-1
Reportable Concentration for the C;; — Cy; aromatic EPH fraction. Soil
sample B6 exceeded the RCS-1 Reportable Concentration for Arsenic.

Both exceedances were slight (see Table 2). This information was

Class B-1 RAO, Former Topsficld Highway Dept. Garage, 10 School Avenue, Topsficld, MA
RTN: Not Yet Assigned, CSE Project No. 2000.34
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CLEAN SOILS ENVIRONMENTAL, LTD.

provided to the Topsfield Highway Department (the PRP) in a letter report
dated January 3, 2001. However, CSE verbally informed the PRP of the
Reportable Condition before this letter report was delivered. Therefore,
CSE is conservatively placing the Time of Knowledge for this release at
December 8, 2000, which is the date that CSE received the laboratory
reports showing the exceedances. Since a 120-day reporting condition
exists at the Property, the DEP Notification deadline is April 6, 2001. This
RAQ submittal therefore contains a written release notification (form

BWSC-103) for this release.

Determination of Extent of Disposal Site

On November 30, 2000, CSE conducted a Limited Subsurface
Investigation to determine if the discharge from the floor drain significantly
contaminated soil and/or groundwater in the vicinity of the injection well
shown on Figure 3 in Appendix A. The Limited Subsurface Investigation
included the advancement of soil borings, collection of soil samples for
field screening and laboratory analysis, installation/development of
groundwater monitoring wells, collection of groundwater samples, and

laboratory analysis of collected groundwater.

4.2.1 Advancement of Soil Borings
On November 30, 2000, Soil Exploration Corp. of Leominster,
MA, under the direction and oversight of CSE, advanced eight soil
borings (identified as Bl through B8) via Direct Push Drilling

Technology at the Property. (Please see Figure 3.)

All soil borings were advanced to a maximum depth of 11 feet
below the ground surface except for soil boring B1, which was

advanced to 14 feet below the ground surface.

Class B-1 RAQ, Former Topsficld Highway Dept. Garage, 10 School Avenue, Topsfield, MA

RTN: Not Yet Assigned, CSE Project No. 2000.34
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CLEAN SOILS ENVIRONMENTAL, LTD.

The locations of all borings at the Property are shown on Figure 3

in Appendix A,

Collection of Soil Samples for Field Screening Analysis

On November 30, 2000, CSE collected 37 soil samples at the
Property. These soil samples were collected at 2-foot intervals
continuously from each soil boring (soil borings B1 — B8) as it was
advanced. These soil samples were screened for Total Organic
Vapors (TOV) with a Photoionization Detector (PID) using the
Headspace Screening Procedure enclosed in Appendix G. TOV
readings ranged from 0.0 -- 2.0 parts per million by volume (ppmv).
The majority of the TOV readings were 0 ppmv. Table | in
Appendix A shows the sample name, headspace readings, date of
collection, and the depth at which the 37 soil samples were

collected at the Property.

Collection of Soil Samples for Laboratory Analysis

On November 30, 2000, CSE collected three soil samples (i.e., one
soil sample from soil borings B1, B6, and B8) for laboratory
analysis. The soil sample collected from BIl, closest to and
downgradient of the injection well, was analyzed for Volatile
Petroleum  Hydrocarbons (VPH), Extractable Petroleum
Hydrocarbons (EPH) fractions with target analytes, RCRA-8
Metals, Volatile Organic Compounds (VOCs), and Polychlorinated
Biphenyls (PCBs). The gravel (believed to be fill) at soil boring B2
was too loose to obtain a sufficient sample. Therefore, a soil
sample for laboratory analysis was collected from soil boring B8
instead. A soil sample was also collected from soil boring B6 to
evaluate the downgradient migration of contamination toward

School Brook from the injection well. The results of the field

Class B-1 RAQ, Former Topsfield Highway Dept. Garage, 10 School Avenue, Topsficld, MA
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headspace screening indicated that significant TOVs were not
present in the soil obtained from soil boring B6 and B8. Therefore,
these samples were only analyzed for EPH, VOCs, and RCRA-8
Metals. Laboratory analyses were conducted by Groundwater

Analytical Laboratories of Buzzards Bay, MA.

Please see Table | in Appendix B for the analysis performed on
each sample and Table 2 in Appendix B for the corresponding
tabulated laboratory soil results. Photographs 5 and 6 taken during
the Limited Subsurface Investigation are provided in Appendix D
and show the soil from 3 to 7 feet below the ground surface

collected from soil borings B4 and B6.

Installation and Sampling of Small Diameter Monitoring
Wells

On November 30, 2000, soil borings BIl, B5, and B7 were
converted to Y-inch inner-diameter monitoring wells identified as
MWI1, MW2, and MW3, respectively. Monitoring well MW1 was
installed directly next to and downgradient from the injection well.
Monitoring wells MW2 and MW3 were installed to assess

groundwater downgradient of the injection well,

Monitoring wells were installed by Soil Exploration, a
Massachusetts Certified Well Driller. The monitoring wells were
constructed of 0.010-inch machine slotted, small-diameter PVC
well screen and solid PVC riser. The top and bottom of the well
screen was installed approximately 5 feet above and 5 feet below
the water table, respectively. The water table was approximately 5
feet below the ground surface in the area of the injection well. The
annular space around the screen was filled with #2 sand to at least

one foot above the well screen. A watertight locking road box was

Class B-1 RAO, Former Topsfield Highway Dept. Garage, 10 School Avenue, Topsfield, MA
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installed at each monitoring well location. A concrete seal was
installed around the road box to complete the installation of each
monitoring well. Figure 3 in Appendix A shows the locations of
these three monitoring wells at the Property. The monitoring well

construction details are show in Appendix G.

Development of Monitoring Wells

On November 30, 2000, CSE developed the three monitoring by
removing at least three well volumes of groundwater from each
monitoring well. The purpose of this well development was to
remove silt and to enhance the hydraulic connection between the

well screen, filter pack, and the aquifer.

CSE used a peristaltic pump with dedicated tubing to remove the

groundwater from monitoring wells MW1, MW2, and MW3.

Collection of Groundwater Samples for Laboratory
Analysis

On December 6, 2000, CSE collected a total of three groundwater
samples (identified as MWi, MW2 and MW3), one from each of

the three monitoring wells at the Property.

CSE used a battery-operated peristaltic pump and dedicated HDPE
tubing to purge three well volumes from the monitoring wells. The
purging was conducted to remove stagnant groundwater from the

monitoring wells prior to sampling.

Following purging, CSE collected a groundwater sample from each
monitoring well.  The groundwater samples were collected in
laboratory grade sample bottles using a peristaltic pump and

dedicated tubing. The purged groundwater from each monitoring
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well was discharged back into the monitoring well from which it

was purged following sample collection.

Evidence of contamination (i.e., petroleum sheen or odors) was not
observed on the groundwater during sampling. Therefore, it is
unlikely that significant VPH parameters are present in the
groundwater at the Property, and therefore VPH analysis was not
conducted on the groundwater samples. However, the three
groundwater samples were analyzed for EPH, VOCs, and Total
RCRA-8 Metals. The groundwater samples were collected without
filtering and analyzed for Total RCRA-8 Metals as a conservative

measure.

It should be noted that VPH target analytes are also included in the
VOCs target compound list. Groundwater analyses were
conducted by Groundwater Analytical Laboratories of Buzzards
Bay, MA. Please see Table 3 in Appendix B for a summary of the
groundwater analytical results. Copies of the laboratory reports are

provided in Appendix C.

Collection of An Additional Groundwater Sample from
MW1 for Laboratory Analysis

In accordance with 310 CMR 40.0317(14) groundwater may be re-
sampled if the sampling procedure employed did not accurately
characterize site conditions. In this case, the Total RCRA-8 Metals
analysis conducted on the unfiltered groundwater sample collected
on December 6, 2000 from monitoring weli MWI did not
accurately characterize the concentrations of metals dissolved in the

groundwater at the Property.
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Therefore, on December 15, 2000, an additional groundwater
sample was collected from monitoring well MW using the method
described in Section 4.2.6 of this report. However, unlike the
groundwater sample collected on December 6, 2000 from
monitoring well MW L, this groundwater sample was filtered in the
field to remove excess sediment and was analyzed for dissolved
rather than fotal RCRA-8 Metals. The Dissolved RCRA-8 Metals
analysis accurately identifies the concentrations of metals actually

dissolved in the groundwater, which can migrate off-site.

The Total RCRA-8 Metals analysis conducted on groundwater
collected from MWI1 on December 6, 2000 indicated that a DEP
120-day reportable condition might be present in groundwater at
the Property due to elevated concentrations of total lead.
However, according to 310 CMR 40.0362(1), the DEP 120-day
reportable conditions for groundwater are based on dissolved
(rather than total) concentrations of contaminants in groundwater.
Therefore, the results from the Dissolved RCRA-8 Metals analysis
on groundwater collected from monitoring well MW 1 on December
15, 2000 demonstrate that there is not a [20-day reportable
condition for any of the 8 metals included in the Dissolved RCRA-8
Metals analysis. This analysis was also conducted by Groundwater
Analytical Laboratories of Buzzards Bay, MA. Please see Table 3 in
Appendix B for a summary of the groundwater analytical results.

Copies of the laboratory reports are provided in Appendix C.

Collection of Soil Sample from Bottom of Injection Well
On January 24, 2001, CSE collected one soil sample (identified as
“IW”) from the bottom of the injection well at approximately 5.8

feet bgs. The soil sample was collected with a stainless steel hand
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auger. CSE collected this soil sample in order to assess impact in
the middle of the injection well to make a determination as to
whether the contaminated soil at the Disposal Site was at a level of
“No Significant Risk”. Soil sample IW was screened in the field via
Headspace Analysis for TOVs and was sent to Groundwater
Analytical for laboratory analysis for EPH with Targets, VPH,
VOCs by 8260B, RCRA-8 Metals, and PCBs. Please see Tables |
& 2 in Appendix B for headspace and laboratory results. Copies of

the laboratory reports are provided in Appendix C.

CONCEPTUAL SITE MODEL

The Limited Subsurface Investigation indicated that the Disposal Site 1s locahized
to the immediate vicinity of the injection well at the Property as shown on Figure 3
in Appendix A. A thin layer of impacted soil (approximately 4 inches thick) was
observed in the immediate vicinity of the injection well (see Photographs 5 and 6 in
Appendix D) from approximately 5 to 5.5 feet below the ground surface. This
depth corresponds roughly to the top of the water table. Significant groundwater

contamination was not observed in the vicinity of the injection well.

Therefore, the Disposal Site is relatively small both horizontally and vertically
which may indicate that the oil/water separator for the floor drain system was
functioning as designed and pretreated the effluent from the floor drain before it

was injected into the ground via the injection well.

REMEDIAL WASTE MANAGEMENT

Remediation was not conducted and therefore no remedial waste has been

generated.
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METHOD 1 RISK CHARACTERIZATION

A Method 1 Risk Characterization may be used to characterize the risk of harm to
health, public welfare, and the environment at disposal sites where assessments
conducted in accordance with 310 CMR 40.0000 have determined that the
presence of oil and/or hazardous material is limited to soil and/or groundwater.
School Brook (surface water body) is close to the Disposal Site, however it is not

part of the Disposal Site.

7.1 Contaminants of Concern (COC)
Contaminants of Concern (COC) are defined (in DEP’s 1995 guidance

document entitled “Guidance For Disposal Site Risk Characterization”) as

xl

“all chemicals detected at the site.” The release at the Property was
characterized as drippings of fuel and motor oil from Topsfield Highway
Department vehicles garaged in the building. Since these may include
gasoline, diesel fuel, and lubricating oil, a wide range of contaminants
could have potentially been discharged to the Disposal Site. Therefore,
laboratory analyses was conducted for VPH, EPH with Targets, 8 RCRA
Heavy Metals, PCBs and Volatile Organic Compounds in accordance with
the Massachusetts Underground Injection Control (UIC) Program
guidance. On the basis of the results of laboratory analysis, the COC are

identified as follows:

e EPH Fraction Cy — C;3 Aliphatics,
e EPH Fraction Cyo — Cy6 Aliphatics,
e EPH Fraction C;; — C, Aromatics,
¢ Fluoranthene

e Pyrene

e Arsenic

e Chromium

e Barium
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e lead

e 1,1-Dichloroethane

The objective of the Limited Subsurface Investigation was to characterize
the concentrations of the COC in the Disposal Site in order to determine if

a condition of No Significant Risk existed.

Identification of Background Conditions
Background is defined in the MCP (310 CMR 40.0006) as those levels of
oil and hazardous materials that would exist in the absence of the disposal

site of concern which are:

a) ubiquitous and consistently present in the environment at and in the
vicinity of the disposal site of concern; and

b) attributable to geologic or ecological conditions, atmospheric
deposition, industrial process, engine emissions, fill materials containing
wood or coal ash, and/or petroleum residues that are incident of the

normal operation of motor vehicles.

The background levels of the COC in groundwater in the vicinity of the

Disposal Site is conservatively taken to be non-detect.

Concentrations of the COC were also below detection limits in soil samples
collected at comparable depth to the release in soil adjacent to the Disposal
Site. Therefore, background concentrations of the COC in soil are also

non-detect.

Determination of Applicable Soif and Groundwater Categories

The Disposal Site is located completely within the former Town of
Topsfield Highway Department Garage property. The surrounding
properties are mostly residential. The Disposal Site is located more than 3

feet below the ground surface and the surface of the Disposal Site is paved.
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Children are generally not present at the DPW Yard and therefore the

Disposal Site is classified as “Adults Only Present”. Workers do not reside

- at the DPW yard but are present for 8-hour sifts at the Disposal Site. No

digging, planting, or other soil intensive activities normally occur at the
Disposal Site. The Disposal Site therefore has a low frequency and
intensity of use. According to DEP regulations (310 CMR 40.0933(9))

soil at the Disposal Site is categorized as S-3.

The water table is less than 15 feet from the ground surface and the
Disposal Site i1s greater than 30 feet from any occupied dwelling. The
Disposal Site is not located in a drinking water resource area according to
the GIS Map enclosed in Appendix A as Figure 2. Furthermore, municipal
water serve the Property and surrounding area, and no private drinking
water wells have been identified in the vicinity of the Property. Therefore,

CSE has categorized groundwater as GW-3 at the Disposal Site.

Surrounding Receptors

The surrounding receptors to this release include construction or utility
workers conducting excavation at the Disposal Site. Since the Disposal
Site 1s localized, residents of abutting properties are not potential

receptors.

7.4.1 Potential Human Receptors

The Property is not residential but some of the abutting parcels are
residential and are located as close as 100 feet from the Disposal
Site. The Limited Subsurface Investigation conducted by CSE
determined that the extent of the Disposal Site did not extend
outside of the Topsfield Highway Department Property, and
therefore people living in nearby dwellings are not potential

receptors.
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In addition to construction workers, trespassers through the
Property are also considered potential receptors for short-term

exposures to the contamination.

7.4.2 Potential Environmental Receptors

School Brook {a small culverted brook) is located approximately 40
feet west of the Disposal Site. Potential environmental receptors
are the plant and animal species that live in School Brook, or exist
for a portion of their life cycle in the brook. Since the brook drains
directly into the lpswich River, plants and ammals associated with

the river are also potential environmental receptors.

However, the Disposal Site is localized and analytical results from
soil/groundwater from borings/monitoring wells (i.e., BS'MW2 &
B7/MW3) advanced between the Disposal Site and the brook

demonstrate that impact to the brook is not likely.

7.5 Determination of Exposure Pathways

Exposure Pathways identified for the Disposal Site are as follows:

1. Contact with contaminated soil during possible future excavation.
2. Contact with groundwater during possible future excavation,

The Property as well as the immediate vicinity is served by municipal
water. No private drinking water wells have been identified in the vicinity
of the Property and the Property is not in a Zone 11 of a public dninking
water supply. Therefore, drinking water is not considered an Exposure

Pathway.
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7.6  Determination of Exposure Point Concentrations (EPC) and
Comparison to the Cleanup Standards

7.6.1 Soil

All the soil in the Disposal Site is categorized as S-3 soil
Therefore, one exposure point can be considered for soil. The
results of soil samples submitted for confirmatory laboratory
analysis are summarized in Table 2 of Appendix B. Copies of the
laboratory results are provided in Appendix C. The soil sample
locations are conservative (i.e. collected where the highest P1D
reading was recorded or where evidence of contamination was
physically observed during dnlling). All of the soil results can
therefore be averaged together to calculate a set of exposure point
concentrations for the COC. However, in this case, CSE was more
conservative and did not average the results from soil samples B6
and B8 (both were non-detect) when calculating the EPC for the

EPH hydrocarbon fractions.

The exposure point concentrations for the contaminants of concern
were compared to the applicable S-3/GW-3 standards. Table 2 in
Appendix B shows that the average exposure point concentration
for the COC are below the S-3/GW-3 Method 1 Risk
Characterization cleanup standards. The average exposure point
concentrations are also compared to the S-1/GW-3 soil cleanup
standards, which are protective of unrestricted use. The fact that
the average exposure point concentrations meet the Method | S-
1/GW-3 standards indicates that a condition of “No Significant
Risk” has been achieved at the Disposal Site for soil without the use
of an AUL.
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7.6.2 Groundwater
CSE collected a groundwater sample from the three monitoring
wells (MW1, MW2, and MW3) installed at the Property.
Monitoring well MW1 was conservatively placed approximately 2
feet from the injection well (i.e., source of the release) between the

injection well and School Brook.

The results of the groundwater analysis are compared to the
applicable GW-3 standards on Table 3 in Appendix B. The
concentrations of the COC detected in groundwater from each of
the monitoring wells at the Disposal Site do not exceed the
applicable Method 1 Risk Characterization cleanup standards and
therefore groundwater does not constitute a significant risk to

human or environmental receptors.

Risk of Harm to Safety

The present condition at the Property does not present a risk of harm to
safety. In this case, the Method 1 Risk Characterization was used to show
that the Disposal Site does not present a Significant Risk of harm to health,

safety, public welfare, and the environment.

The floor drain that was the source of the contamination at the Disposal
Site has been removed from service pursuant to 310 CMR 40.1003(5).
According to David Bond, Topsfield Highway Superintendent, the floor
drain in the garage has been sealed with concrete and the catch basin,

oil/water separator, and injection well have been filled with clean sand.

The exposure point concentrations of the COC meet the applicable Method
1 Risk Characterization Cleanup Standards for both soil and groundwater.
The fact that soil and groundwater concentrations are below the S-1/GW-3

(soil) and GW-3 (groundwater) Method | Risk Characterization Cleanup
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Standards indicates that a condition of No Significant Risk for unrestricted
use has been achieved at the Disposal Site. This allows site closure
without the need for an Activity and Use Limitation on the Property to

protect human and environmental receptors in the foreseeable future,

RESPONSE ACTION OUTCOME

The level of oil and hazardous material in the environment at the Disposal Site is
below the Method 1 Risk Characterization Cleanup Standards and thus a
permanent solution has been achieved at the Disposal Site with no remediation.
Therefore, a condition of No Significant Risk exists at the Disposal Site and Class

B-1 RAO has been achieved. No further response actions are required.

8.1  Control of Source of Contamination
On February 21, 2001, the Town of Topsfield filled the catch basin (under
the floor drain in the garage), the oil/water separator, and the injection well
with clean sand. These three filled areas were capped with approximately
six inches of concrete. In other words, the floor-drain system at the
Property has been filled with clean sand and sealed with concrete. These
activities were conducted as per the verbal instructions of DEP’s Ron

Stelline (U1C Program).

The closure and sealing of the floor drain system constitutes control of the

source of the contamination.

8.2 Feasibility Of Reducing Residual Contamination To
Background Levels And Cost/Benefit Analysis

The concentrations of contaminants remaining at the Disposal Site meet the
applicable Method | Cleanup Standards and therefore do not pose a
condition of Significant Risk. Since a condition of No Significant Risk has

been achieved, the environmental benefit that might be gained from
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additional remediation is negligible. The additional costs required to
remove the residual concentrations of contamination to background levels
is substantial and disproportionate to the incremental benefit of risk
reduction, environmental restoration, and monetary and non-pecuniary
values. The costs of additional remedial response actions are not justified

by the benefits and are therefore considered technologically infeasible.

Performance Standard

CSE believes that the response action (i.e., environmental assessment)

completed to date:

(1) is sufficient in scope, detail, and level of effort to characterize and
remove the risk of harm to health, safety, public welfare, and the

environment;

(2) 1s consistent with Response Action Performance Standards
(RAPS);

(3) is commensurate with the nature and extent of the release;
(4) demonstrates the requirements of the applicable class of RAO; and

(5) conforms with applicable requirements and procedures for

conducting response actions specified in the MCP.

Public Notice

CSE has given public notice of this Class B-1 RAO to the Topsfield Board
Of Health (BOH) and the Topsfield Chief Municipal Officer (CMO). A

copy of this public notice is enclosed in Appendix E.
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LICENSED SITE PROFESSIONAL OPINION
It is the opinion of CSE's LSP that a level of No Significant Risk of harm to health,

safety, public welfare, and the environment exists at the Disposal Site. A level of
No Significant Risk was determined to exist at the Disposal Site because the
concentrations of the contaminants of concern met the applicable Method 1 Risk
Characterization Cleanup Standards. This RAQ is categorized as a Class B-1 and
requires no Activity and Use Limitation at the Property. This is a permanent

solution and no further action is required.

1t should be noted that CSE reserves the right to revise this opinion in light of any
additional information regarding the Property or Disposal Site that may be

collected 1n the future.
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1 NRS SCORING MAP DATA SOURCES

l AQUIFERS: USGS-WRD/MassGIS, 1:48,000.
Autcmated by MassGIS from the USGS Water Resources
Div. Hydrologic Atlas series manuscripts. The definitions of
high and medium yield vary among basins. Source dates
1977 to 1984.

SOLE SOURCE AQUIFERS; US EPAMA
l DEPMassGIS, various scales. They are defined by EPA as
aquifers that are the ‘sole or principal source’ of drinking
'water for a given aquifer service area. Last updated July
1993.

NON POTENTIAL DRINKING WATER SOURCE
AREAS: DEP-BWSC (Bureau of Waste Site Cleanup).

Those portions of high and medium yield aquifers which may

nc:be considered 2<.areas of groun2water conducive to the
iocations of public water supplies. Please refer to the MCP
guidelines for the definitions of these areas.

DEP APPROVED ZONE lIS: MA DEP, 1:25,000. As
ed in 310 CMR 22.02 that area of an aquifer which
contributes water to a well under the most severe pumping
recharge conditions that can be realistically anticipated.’
igitized from data provided to DEP in appraved hydrologic
engineenng reparts. Data is updated continuously.

l} INTERIM WELLHEAD PROTECTION AREAS:
EP-OWS (Division of Water Supply), 125,000. These
fygens represent an interim Zone Il for a groundwater
Eurce until an actuai one is approved by the DEP Division
Water Supply. The radius of an IWPA yaries according to
the approved pumping rate. Updated in parailel with the
ublic Water. Supplies data.

PUBLIC WATER SUPPLIES: DEP-OWS, 1:25,000.
mmunity and non-community surface and withdrawal
ints were field coilected using Gilobal Positioning System

receivers. The attributes were added from the DEP Division
il Water Supply database. Cantinuously updated.

HYDROGRAPHY: USGS/MassGIS. 1:25000 USGS
Digital Line Graph (DLG) data, modified by MassGIS. .
proximately 40% of the data was provided by USGS and
e remainder was created by MassGIS to USGS -
specifications. Source dates 1977-1997.

l DRAINAGE BASINS: USGS-WRD/MassGIS,
1:24,000. Automated by MassGIS from USGS Water
ssources Division manuscripts with approximately 2400
b-basins as interpreted from 1:24,000.USGS quadrangle
>ontour ines. 1987-1993.

WETLANDS: UMass Amherst RMP/MassGI(S,
1:25,000. Includes nonforested wetlands extracted from the
1971-1991 Land Use datalayer which was phetointemreted
from Summer CIR photography. Interpretation was not done
in stereq. Also includes, in most areas, forested wetlands
from USGS Digital Line Graph (OLG) data.

PROTECTED OPEN SPACE: EOEA (Executive
Office of Envircnmental Affairs) MassGIS, 1:25,000.
Includes federal, state, county, municipal, non profit, and
protected privaie conservation and outdoor recreation lands,
Ongoing upcates.

ACECs: DEM, 1:25,000. Areas of Critical
Environmental Concem are areas designated by the

.. . =Secretary of ECZA as having a.nxnber of valuatir

enviranmental features coexisting. Projects in ACECs are
subject to the highest standards of review and performance.
Last updated Cctober 19396. o

ROADS: USGS/MassGIS/MHD, 1:100,000. Massgis
extracted roads from the USGS Transportation DLG files.
MA Highway Dept. updated roads through 1997. MassGIS
and MA DEP GIS group further edited this layer. Numbered
routes are part cf the state, US or Interstate highway
systems.

POLITICAL BOUNDARIES: MassGIS/USGS, .
1:25,000. This datalayer was digitized by MassGIS from
mylar USGS quads. Source date is approximately 1385.

DEP PERMITTED SOL!ID WASTE FACILITIES:
DEP-DSW (Division of Solid Waste), 1:25,000. Includes
only facilties regulated sinca 1971, Data includes sanitary
{andfills, fransfer stations and recycling or composting
facilities. Faciiity baundaries were compiled or approximate
facility poirt locations drafted onto USGS quadrangles and
automated by the DEP Division of Solid Waste. Last updated
1997.

NHESP ESTIMATED HABITATS OF RARE
WETLANDS WILDLIFE: Polygons show estimated
habitats for all processed occurrences of rare wetlands
wildlife. Data collected by Natural Heritage & Endangered
Species Program and compiled at 1:24000 or 1:25000 scaie.
For use with Wetlands Protection Act Only. Effective Jan. 1,
1897 through Dec. 31, 1998, )

NHESP CERTIFIED VERNAL POOLS: Points
shaw all vemal pcols certified by NHESP/MADFW (Fisheries
and Wiidiife) as of Septermnber 25, 1996. Data compiled at
124000 or 1:25000 scale. Effective January 1, 1997
through December 31, 1398: '

l_ast Hevised : *7aR



|
| Interior
- Wal
FORMER TOPSFIELD HIGHWAY |

DEPARTMENT GARAGE |
|
| AN
l // \

p:
//// —Floor Drain
Y
Y
/
7
Y
/f'r ~——Oil/Water Separator
i
I
"
Class V Injection Well '/” _
(Cesspool) ! Underground
PVC Line

Soil Sample "IW"
Collected at Bottom
of Injection Well

Approximate Disposal Site

Vent Pipe ¢ Bl MW3¢
N
B ¢BS / MW2 Legend
O @® = Soil Boring Location
SCHOOL BROOK ——me— < = Monitoring Well Location
Note: .
el . N . + = Soil Sample from Bottom
Floor Drain System including Injection Well depicted g
as discribed by Mr. David Bond of the Town of Topsfield. of Injection Well
LEAN S®IL T
ENVIRONMENTAL LTD le]ted Slte Plan

Post Office Box 591, Ipswich, MA 01938

Former Topsfield Highway Department Garage

10 School Ave, Topsfield, MA

978-356-1177, 978-356-1849 (Fax)
e-mail: info@cleansoils.com

CSE Project: 2000.34 Drawn By: DAW 2/06/01; Approx. Scale: 1" =20




CLEAN SOILS ENVIRONMENTAL, LTD

Appendiﬁ B
\l
TABL%S

|

Class B-1 RAO, Former Topsfield Highway Dept./Garage, 10 School Avenue, Topsficld, MA
RTN: Not Yet Assigned, CSF Project No. 2000.34



Table 4 INDEX OF FIELD SCREENING AND LABORATORY SAMPLES
Former Highway Departrent Garage, 10 School Ave., Topsfield, MA, CSE Project No. 2000.34

Lab Anal
=
5 n
2 =
o L3
Headspace | § | = =
Sample Screening [E 15 | 2
Location Sample Depth Result T |T 8 « | B} Figure Table
Identification {f)" Sample Type| Date Collected] {ppmv} _% & 4 8 8 Reference | Reference
B1 1-3 855 11/30/2000 0.0 3
3-7 S85 1173012000 1.1 XX XXX 3 2
7-11 $88 11/30/2000 0.0 3
11-14 583 11/30/2000 0.0 3
B2 1-3 $88 11/30/2000 0.0 3
3-7 $85 1143072000 0.0 3
7-9 888 11/30/2000 0.0 3
9-11 585 11/30/2000 0.0 3
B3 1-3 555 11/30/2000 0.0 3
3-7 588 11/30/2000 0.0 3
7-9 555 11/30/2000 0.0 3
9-11 §S8 11/30/2000 0.0 3
B4 1-3 588 11/30/2000 0.0 3
3-5 S88 11/30/2000 0.0 3
5-7 58S 11/30/2000 0.0 3
7-9 588 11/30/2000 0.0 3
9-11 555 11/30/2000 0.0 3
B5 1-3 588 11/30/2000 0.0 3
3.5 5388 11/30/2000 0.0 3
5-7 588 11/30/2000 0.0 3
7-9 S88 11/30/2000 0.0 3
9-11 388 11/30/2000 0.0 3
B6 1-3 5888 11/30/2000 0.6 3
3-5 S88 11/30/2000 2.0 3
5-7 588 11/30/2000 1.8 X[ X[ X 3 2
7-9 858 11/30/2000 1.5 3
9-11 588 11/30/2000 1.0 3
B7 1-3 588 11/30/2000 0.5 3
3-5 588 11/30/2000 0.7 3
5-7 8388 11/30/2000 0.8 3
7-9 S8S 11/30/2000 1.6 3
9-11 888 11/30/2000 0.5 3
BS 1-3 888 11/30/2000 0.4 3
3-5 S$88 11/30/2000 0.6 3
5-7 588 11/30/2000 0.5 X| X[ X 3 2
7-9 588 11/30/2000 0.5 3
9-11 588 11/30/2000 0.8 3
W 5.8 GS 01/24/2001 0.2 X[ X[ X | X]|X 3 2
MwW1 4.63** GW 12/06/2000 N/A XXX 3 3
MW2 5.25* GW 12/06/2000 N/A X X[ X 3 3
MW 3 4.96** GW 12/06/2000 N/A XijX| X 3 3
MW1 (retest) 4.92"" GW 12/15/2000 N/A X 3 3

* All sample depths are approximately from fop of ground surface (elevation 0).
“* Depth to groundwater from top of niser (approximately ground surface)

Sample locations are shown on Figure 3.

MADEP = Massachusetts Department of Environmental Protection
N/A = Not Applicable
GW = Ground Water Sample

SS5S5 = Split Spoon Seil Sample

GS = Grab Soil Sample
ppmv = parts per million by volume
PCB = Polychlorinated biphenyls

W = Infection Woell

RCRA = Resource Conservation and Recovery Act

EPH = Extractable Petroleum Hydrocarbons (MADEP)
PAH = Polynuclear Aromatic Hydrocarbons (MADEP)

VPH = Volatile Petroleum Hydrocarbons (MADEP)
VOC = Volatile Organic Compounds

MW1 = Monlioring Well MVW1

B1 = Soil Boring B1

RAQO.xlIs, 03/09/2001
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{ CLEAN SOILS ENVIRONMENTAL, LTD

Appendix!C

|
LABORATORY I|{EPORTS

Class B-1 RAO, Former Topsfield Highway Dept. Garage, 10 School Avenue, Topsfield, MA
RTN: Not Yet Assigned. CSE Project No. 2000.34



GROUNDOWATER S e
ANALYTICAL Briezarc Bay. MA 02532
Telephone (508) 759-4441

FAX (508} 759-4475

February 1, 2001

Mr. William Mitchell
Clean Soils Environmental
P.O. Box 591

Ipswich, MA 01938

Project: Topsfield DPW/2000.34
Lab ID: 38725
Sampled:  01-22-01 and 01-24-01

Dear Bill:

Enclosed are the Volatile Petroleum Hydrocarbons, Extractable Petroleum Hydrocarbons, Metals,
PCBs and Volatile Organics Analyses performed for the above referenced project. This project was
processed for Priority One Week turnaround.

This letter authorizes the release of 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 Assurance/Quality Control procedures employed by our laboratory,
and a statement of our state certifications.

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

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

Sincerely,

Xiuﬂ-@ﬂ%}&(&

Jonathan R. Sanford
President

JRS/amb
Enclosures



GROUNDWATER
ANALYTICAL

EPA Method 8082
Polychlorinated Biphenyls (PCBs) by GC/ECD

Field tD: W taboratory ID:  38725-01

Project: Topsfield DPW/2000.34 QC Batch ID: PB-1226-M

Client: Clean Soils Environmental Sampled: 01-24-01

Container: 250 mL Glass Received: 01-25-01

Preservation: Cool Extracted: 01-26-01

Matrix: Soil Analyzed: 01-30-01

% Moisture: 17 Dilution Factor: 1

37CAS Numberill| P /0 2%, A{Concéntration Ty T SN ENFIUnits BELa | Reporting Limit]
12674-11-2 Aroclor 1016 BRL ug/Kg 96
11104-28-2 Aroclor 1221 BRL ug/Kg 96
11141-16-5 Aroclor 1232 BRL ug/Kg 96
53469-21-9 Aroclor 1242 BRL ug/Kg 96
12672-29-6 Aroclor 1248 BRL ug/Kg 96
11097-69-1 Aroclor 1254 BRL ug/Ke 96
11096-82-5 Aroclor 1260 BRL ug/Kg 96

¥l QCSiTogatelc Gmpound R R R ecov €Ty RIS O | PRUIRRL QY G L irnits I
Tetrachloro-m -xylene 68 % ) 25-121 %
Decachlorobiphenyl 98 % 28-138%

Method Reference:  Test Methods for Evaluating Sotid Waste, US EPA, SW-846, Third Edition, Update Il (1996). Analyte list
as Aroclor analytes formerly specified by EPA Method 80BOA. Resulls are reported on a dry weight basis.
Report Notations: BRL Indicates concentration, i any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution, percent moisture and sample size.

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



Trace Metals by ICP-AES and CVAA

Field 1D: Iw Laboratory ID: 38725-01

Project: Topsfield DPW/2000.34 Sampled: 01-24-01

Client: Clean Soils Environmental Received: 01-25-01

Container; 250 mL Glass % Solids 83

Preservation: Cool

Matrix: Soil

k .... Tl \'..-".‘,.;ii".'. :J ';" -‘:;.-. . 'r'-‘,‘_.«.-‘; .;.. s i 1’...3"__.-', _,‘,; ; 'l'f _-.;j‘:“-;%\.‘ I'lep:orling .' - - “.a?- “_q\:l"k_.';l; ?-"i&i\:.".'-_" Wa- gl oy 8 :.{._

CASN":Im"b’er i ':;ﬁ:"?* énahde 2 .:_S.‘_:‘ Co!\csntrfl‘ll a3 .Ur:;t.sw o Limit s e e %Qc‘.sﬁtc‘m‘& X
7440-38-2 | Arsenic, Total BRL mg/Kg 6.1 MM-01214-8
7440-39-3 | Barium, Total BRL mg/Kg 24 MM-01214-5
7440439 | Cadmium, Total BRL mg/Kg | 0.61 MM-01214-S
7440-47-3 | Chromium, Total 16 mg/Kg 12 MM-01214-5
7439-92-1 | Lead, Total BRL mg/Kg 12 MM-01214-5
7439-97-6 | Mercury, Totai BRL mg/Kg | 0.059 | 01-26-01 MP-0926-5
7782-49-2 Selenium, Total BRL mg/Kg 12 01-26-01 | MM-01214-5
7440-22-4 | Silver, Total BRL mg/Kg | 6.1 | 01-2601 | MM-01214-5

Method Reference:

Report Notations: BRL

Kesuits are reported on a dry weight basis.

Test Methods for Evalualing Solid Waste, US EPA, SW-846, Third Edition, Update Itl (1996).

Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest

concentration WNat can be reliably quantined under routine 1aboratory operatung conaihions.
Keporting limits are adjusted tor sample dilution and sample size,

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



GROUNDWATER
ANALYTICAL

Massachusetts DEP EPH Method
Extractable Petroleum Hydrocarbons by GC/FID

Field 1D: w {aboratory ID: 38725-02
Project: Topsfield DPW/2000.34 QC Batch ID: EP-1096-M
Client: Clean Soils Environmental Sampled: 01-24-01
Container: 120 mL Amber Glass Received:; 01-25-01
Preservation: Cool Extracted: 01-26-01
Matrix: Soil Analyzed: 01-30-01
% Moisture: 20 Dilution Factor:  Aliphatic: 1 Aromatic: 1
. EPH Ranges - LT ‘ e oL Concentration - 5] 1 Units 5%, | Reporting Limit
n-C9 to n-C18 Aliphatic Hydrocarbons 97 mg/Kg 34
n-C19 to n-C36 Aliphatic Hydrocarbons 390 mg/Kg 34
n-C11 to n-C22 Aromatic Hydrocarbons ' ° 150 mg/Kg 34
" Unadiusted n-C11 to n-C22 Aromatic Hydrocarbons ' | 150 mg/Kg 34 |
CAS Number Target‘Analytes.~-. - - | <7 " :  Concentration . .- «] "  Units-#z |Reporting Limit
91-20-3 Naphthalene BRL mg/Kg 0.57
91-57-6 2-Methylnaphthalene BRL mg/Kg 0.57
85-01-8 Phenanthrene BRL mg/Kg 0.57
83-32-9 Acenaphthene ' BRL mg/Kg 0.57
208-96-8 Acenaphthylene BRL mg/Kg 0.57
86-73-7 Fluorene BRL mg/Kg 0.57
120-12-7 Anthracene BRL mg/Kg 0.57
I 206-44-0 Fluoranthene BRL mg/Kg 0.57
129-00-0 Pyrene BRL mg/Kg 0.57
56-55-3 Benzo[a)anthracene BRL mg/Kg 0.57
218-01-9 Chrysene BRL mg/Kg 0.57
205-99-2 Benzo[blfluoranthene BRL mg/Kg 0.57
207-08-9 Benzolk]fluoranthene BRL mg/Kg 0.57
50-32-8 Benzo[a]pyrene BRL mg/Kg 0.57
193-39-5 Indeno[1,2,3-¢,d]pyrene BRL mg/Kg 0.57
53-70-3 Dibenzofa,h]Janthracene BRL mg/Kg 0.57
191-24-2 Benzolg,h,ilperylene BRL mg/Kg 0.57
2T QI Surrogate Compounds b SR i e ter B RECovery I L r 1y QUILImIS MR
~Fractionation: | 2- -Fluorobiphenyl B4 % 40-140 %
2-Bromonaphthalene 72 % 40-140 %
Extraction: Chloro-octadecane 57 % 40- 140 %
ortho -Terphenyl 72 % 40-140 %
T im0 AR QANQC Certification | TGRSR ﬁm,rﬁ%,
1 Were all QA/QC procedurfs requued by the method followed? Yes
2. Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3.1.12 Yes

Method non-conformances indicated above are detailed below on this data report, or in the accompanying project narrative
and project quality control repod. Release of this data is autharized by the accompanying signed project cover letter.

The accompanying cover letter, project narrative and quality control report are considered part of this data report.

Method Reference: Method for the Determination of Extractable Petroleum Hydrocarbons, MA DEP (1998). Results are calculated
on a dry weight basis. Method modified by use of microwave accelerated solvent extraction technique.

Report Notations: BRL indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operaling conditions.
Reporting limits are adjusted (or sample dilution, percent moisture and sample size.

+ Hydrocarbon range data excludes concentrations of any surrogate(s) and/or internal standards eluting i
that range.

0 n-C11 to n-C22 Aromatic Hydrocarbons range data excludes 1he method target analyte concentrations.

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



GROUNDWATER
ANALYTICAL

Massachusetts DEP VPH Method
Volatile Petroleum Hydrocarbons by GC/PID/FID

Field ID: w Laboratory ID:  38725-03
Project: Topsfield DPW/2000.34 QC Batich 1D: VG1-1189-E
Client: Clean Soils Environmental Sampled: 01-24-01
Container: 60 mL Glass Vial Received: 01-25-01
Preservation: Methanol / Cool Analyzed: 01-30-01
Matrix: Soil Dilution Factor: 1
% Moislure: 22
_VPHRanges ' ' o .- ST 0 AiConcentration i R IARE | B Unils | Reporting Limit
n-C5 to n-CB Allphatlc Hydrocarbons e BRL mg/Kg 1.5
n-C9 to n-C12 Aliphatic Hydrocarbons * © 5.5 mg/Kg 1.5
n-C9 to n-C10 Aromatic Hydrocarbons© 7.6 mg/Kg 1.5
Unadijusted n-C5 to n-C8 Aliphatic Hydrocarbonis ' | BRL mg/Kg 1.5
Unadjusted n-C9 to n-C12 Aliphatic Hydrocarbons '~ | 13 mz/Kg 1.5
2 ¥¢ . W'QC Surrogate Compotinds™* = Jori | m ?MB&‘T&VW?%W&M’-’MQC{Urﬁitm*’:‘-=":<?¢
2,5-Dibromotoluene (PID) 94 % 70-130%
2,5-Dibromotoluene (FID) 93 % 70-130%
Lo DONNRST TR NRERE T v QAIQC Céddification
Wem all QAJQC procedures required by the method followed?
2 Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3.2.17 No

Method non-conformances indicated above are detailed below on this data repont, or in the accompanying projed narrative

and project quality control report. Release of this data is authorized by the accompanying signed project cover lefter.
The accompanying cover letter, project narrative and quality control repont are considered part of this data report.

Method Reference:  Method for the Determination of Volatile Petroleum Hydrocarbons, MA DEP (1998). Results are calculated
on a dry weight basis.

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

t Hydrocarbon range data excludes concentrations of any surrogate(s) and/or intemal standards eluting in
that range.

0 n-C5 to n-C8 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations.

®  n-C9to n-C12 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations and
the concentration for the n-C9 to n-C10 Aromatic Hydrocarbons range.

o Analyte elutes in the n-C5 to n-C8 Aliphatic Hydrocarbons range.
Ed Analyte elutes in the n-C9 to n-C12 Aliphatic Hydrocarbons range.

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



GROUNDWATER
ANALYTICAL

EPA Method 82608
TCL Volatile Organics by GC/MS
Field ID:; w Laboratory ID:  38725-04
Project: Topsfield DPW/2000.34 QC Batch ID: VMT-1915-8
Client: Clean Soils Environmental Ltd. Sampled: 01-24-01
Container: 40 mL VOA Vial Received: 01-25-1
Preservation: Methanol/Cool Analyzed: 01-29-01
Matrix: Soil Dilution Factor: 1
% Moisture: 22
CAS Number = |~ . Analyte 5.8 2% 0 s Concentration: 7 v 2] r Units . [Reporting Limit
74-87-3 Chloromethane BRL ug/Kg 570
7501-4 Vinyl Chloride BRL ug/Kg 570
74-83-9 Bromomethane BRL ug/Kg 570
75-00-3 Chioroethane BRL ug/Kg 570
75-35-4 1,1-Dichloroethene BRL ug/Kg 280
67-64-1 Acetone BRL ug/Kg 2,800
75-15-0 Carbon Disulfide BRL ug/Kg 2,800
75-09-2 Methylene Chloride BRL ug/Kg 1,100
156-60-5 trans- 1,2-Dichloroethene BRL ug/Kg 280
1634-04-4 Methyl tert-butyl Ether (MTBE)® BRL ug/Kg 280
75-34-3 1,1-Dichloroethane BRL ug/Xg 280
156-59-2 cis- 1,2-Dichloroethene BRL ug/Kg 280
78-93-3 2-Butanone (MEK) BRL ug/Kg 2,800
67-66-3 Chloroform BRL ug/Kp 280
71-55-6 1,1,1-Trichloroethane BRL ug/Kg 280
56-23-5 Carbon Tetrachloride BRL ug/Kg 280
71-43-2 Benzene BRL ug/Kg 280
107-06-2 1,2-Dichloroethane BRL ug/Kg 280
1 79-01-6 Trichloroethene BRL ug/Kg 280
78-87-5 1,2-Dichloropropane BRL ug/Kg 280
75-27-4 Bromodichloromethane BRL ug/Kg 280
10061-01-5 cis- 1,3-Dichloropropene BRL ug/Kg 280
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/Kg 2,800
108-88-3 Toluene BRL up/Kg 280
10061-02-6 trans- 1,3-Dichloropropene BRL ug/Kg 280
79-00-5 1,1,2-Trichloroethane BRL ug/Kg 280
127-184 Tetrachloroethene BRL ug/Kg 280
591-78-6 2-Hexanone BRL ug/Kg 2,800
124-48-1 Dibromochioromethane BRL ug/Kg 280
108-90-7 Chlarobenzene BRL ug/Kg 280 |
100-41-4 Ethylbenzene BRL ug/Kg 280
108-38-3/106-42-3 | meta- Xylene and para-Xylene BRL up/Kg 280
95-47-6 ortho- Xylene BRL ug/Kg 280
100-42-5 Styrene BRL ug/Kg 280
75-25-2 Bromoform BRL ug/Kg 280
79-34-5 1,1,2,2-Tetrachloroethane BRL “ug/Kg 280
#5AQC Surrogate Compounds sgS2Rc 5 | <o~ AW Recovery Ste: 42~ QC Limits ~ %
Dibromofluoromethane 101 % 80-120 %
1,2-Dichloroethane-d, 99 % 80-120%
Toluene-d, 101 % B1-117 %
4-Bromofluorobenzene 93 % 74-101 %

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, Sw-846, Third Edition, Update 11} (1996). Analyte list
as specified by the Target Compound List (TCL) of the US EPA Contraql Laboratary Program. Results are
reported an a dry weight basis. Analysis performed utilizing methanol! extraction technique.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest

concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution, percent moisture and sample size,
o Indicates additional target analyte.

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



GROUNDWATER
ANALYTICAL

Massachusetts DEP VPH Method
Volatile Petroleum Hydrocarbons by GC/PID/FID

Field 1D: Trip Blank Laboratory ID:  38725-05

Project: Topsfield DPW/2000.34 QC Batch ID: VG1-1189-E

Client: Clean Soils Environmental Sampled: 01-24-01

Container: 60 mL Glass Vial Received: 01-25-01

Preservation: Cool Analyzed: 01-30-01

Matrix: Methanol Dilution Factor: 1

% Moisture: N/A

< VPH Ranges > - - P e SR LR bR T 2 i Condentration” kA0 L TLE Y Units | Repoiting Limit

n-C5 to nCB Aliphatic Hydrocarbons v BRL mg/Kg 1.0

n-C9 to n-C12 Aliphatic Hydrocarbons ' © BRL mg/Kg 1.0

n-C9 to n-C10 Aromatic Hydrocarbons ' BRL mg/Kg 1.0

Unadiusted n-C5 to n-C8 Aliphatic Hydrocarbons * BRL mg/Kg 1.0

Unadiusted n-C9 1o n-C12 Aliphatic Hydrocarbons * BRL mg/Kg 1.0

LD Y 2 QC:Surrogate Compounds 257 2 88 Yo e b o Recovery < SpRaEE L |8y ) SHQCILImItSIREA%s
2,5-Dibromotoluene (PID) 100 % 70-130%
2,5-Dibromotoluene {FID) 97 % 70-130 %
SRR S R A QAIQC Certification itk BRI b P m

Were all QAQC procedures requured by the melhod followed?
2 Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3.2.12 No

Method non-conformances indicaled above are detailed below on this data report, or in the accompanying project narrative
and project quality control report. Release of this data is authorized by the accompanying signed project cover lefter.

The accompanying cover letter, project namative and quality control repont are considered pan of this data report.

Method Reference:  Method for the Determination of Volatile Petroleum Hydrocarbons, MA DEP (1998). Results are calculated
on a wet weight basis.

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

t Hydrocarbon range data excludes concentrations of any surrogate(s} and/or internal standards eluting in
that range.

0 n-CS to n-CB Aliphatic Hydrocarbons range data excludes the method target analyte concentrations.

® nL9to n-C12 Aliphatic Hydrocarbons range data excludes the method target anatyte concentrations and
the concentration for the n-C9 to n-C10 Aromatic Hydrocarbons range.

bt Analyte elutes in the n-C5S to n-C8 Aliphatic Hydrocarbons range.
¥ Analyte etutes in the n-C9 to n-C12 Aliphatic Hydrocarbons range.

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



GROUNDWATER
ANALYTICAL

EPA Method 8260B
TCL Volatile Organics by GC/MS

Field ID: Trip Blank Laboratory 1D:  38725-06

Project: Topsfield DPW/2000.34 QC Batch ID: VYM1-1915-5

Client: Clean Soils Environmental Ltd, Sampled: 01-24-01

Container: 40 mL VOA Vial Received: 01-25-01

Preservation: Cool Analyzed: 01-29-01

Matrix: Methanol Dilution Factor: 1

% Moisture: N/A

CASINumMbBETE | - . 50 ssAnalyte SR BN % WX Concentratio nANBSAERARN 772 UnitSIBE| Reporting' Limit

74-87-3 Chloromethane BRL ug/Kg S00
75014 Vinyl Chicride BRL ug/Kg 500
74-83-9 Bromomethane BRL ug/Kg 500
75-00-3 Chloroethane BRL ug/Kg 500
75-354 1,1-Dichloroethene BRL ug/Kg 250
67-64-1 Acetone BRL up/Kg 2,500
75-1549 Carbon Disulfide BRL ug/Xg 2,500
75-09-2 Methylene Chloride BRL ug/Kg 1,000
156-60-5 trans- 1,2-Dichloroethene BRL ug/Kg 25Q
1634-04-4 Methyl tert- butyl Ether (MTBE)” BRL ug/Kg 250
75-34-3 1,V-Dichloroethane BRL, ug/Kg 250
156-59-2 cis- 1,2-Dichloroethene BRL ug/Kg 250
78-93-3 2-Butanone {MEK} BRL ug/Kg 2,500
67-66-3 Chloroform BRL ug/Kg 250
71-55-6 1,1,1-Trichloroethane BRL ug/Kg 250
56-23-5 Carbon Tetrachloride BRL ug/Kg 250
71-43-2 Benzene BRL ug/Kg 250
107-06-2 1,2-Dichloroethane BRL ug/Kg 250
79016 Trichloroethene BRL ug/Kg 250
78-87-5 1,2-Dichloropropane BRL ug/Kg 250
75-27-4 Bromodichloromethane BRL ug/Kg 250
10061-01-5 ¢is- 1,3-Dichlorapropene BRL ug/Kg 250
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL up/Kg 2,500
104883 Toluene BRL og/g 2350 ]
10061-02-6 trans- 1,3-Dichloropropene BRL ug/Kg 250
79-00-5 1,1,2-Trichloroethane BRL ug/Kg 250
127-18-4 Tetrachloroethene BRL ug/Kg 250
591-78-6 2-Hexanone BRL ug/Kg 2,500
124-48-1 Dibromochloromethane BRL ug/Kg 250
108-90-7 Chlorobenzene BRL ug/Kg 250
100-41-4 Ethylbenzene BRL ug/Kg 250

108-38-3/10642-3 | meta- Xylene and para- Xylene BRL ug/Kg 250
95-47-6 ortho- Xylene BRL ug/Kg 250
100-42-5 Styrene BRL ug/Kg 250
75-25-2 Bromofom BRL ug/Kg 250
79-34-5 1,1,2,2-Tetrachloroethane BRL ug/Kg 250

o+ EEQCSurrogate Compotind IR | BT HRGNENN R ecovery MNNNERNER YIG: | - ~ QCiLimits*A5RMEE,
Dibromofluoromethane 98 % 80-120%
1,2-Dichloroethaned, 9% % 80-120%
Toluene-d, 98 % 81-117%
4-Bromofluorobenzene 94 % 74121 %

Method Reference:

Report Notations:

Test Methods for Evatuating Solid Waste, US EPA, SW-846, Third Edition, Update 1l (1996). Analyte list
as specified by (he Target Compound List {TCL) of the US EPA Contract Laboratory Program. Resuits are
reported on a wet weight basis. Analysis performed utilizing methanol extraction technique.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory aperating conditions.
Reporting limits are adjusted for sampte dilution, percent moisture and sample size.

0 Indicates additional target analyte.

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



GROUNDWATER
ANALYTICAL

Project Narrative

Project:  Topsfield DPW/2000.34 Lab 1D: 38725
Client: Clean Soils Environmental Received: 01-25-01

A. Physical Condition of Sample(s)

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

s - s o

TS

Documentation -~ -~ .~ ‘:?‘;:i'-
IR TR LA L. - R TR

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

B R T . T L T TR S d
2 RIS ?
AnalySts of SampleGh i :

No analytical anomalies or non-conformances were noted by the laboratory during the processing of these
sample(s). All data contained within this 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

Quality Assurance/Quality Control

A. Program Overview’

Groundwater Analytical conducts an active Quality Assurance program to ensure the production of high
quality, valid data. This program closely follows the guidance provided by Interim Guidelines and
Specifications for Preparing Quality Assurance Project Plans, US EPA QAMS-005/80 (1980), and Test
Methods for Evaluating Solid Waste, US 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 commercially obtained reference materials of certified purity, and documented
for traceability.

Quality Assessment protocols for most 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, laboratory 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 GC/MS sequences, all sequences close with a continuing
calibration standard. GC/MS systems are tuned to appropriate ion abundance criteria daily, or for each 12
hour operating period, whichever is more frequent.

Quality Assessment protocols for most inorganic 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. Standard curves are derived from one reagent blank and four concentration levels. Curve validity is
verified by standard recoveries within plus or minus ten percent of the curve.

o e R - . [N
- “o:..f\-'c‘@,_-.‘n e oo D T ,
e L BuaDefinitions i b e B D 8
4 AN Sy S L S A - o

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 together for the same analysis, using the same lots of reagents and the
same techniques or manipulations, all within the same continuum of time, up to but not exceeding 24 hours.

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

Surrogate Compounds are used to assess the effectiveness of an analytical method in dealing with each
sample matrix. Surrogate Compounds 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 Surrogate Compound,

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




GROUNDWATER
ANALYTICAL
Quality Control Report
Laboratory Control Sample
Category: MA DEP EPH Method
QC Batch ID:  EP-1096-M
Matrix:  Soil
Units: mg/Kg
 CAS Number 5[ ihipy. oo Analyfe,y #9507 &iSpiked "oJf[iR Méasired - ;|17 FiRecovery, 23] 13/ QC Limits; =
111-84-2 n-Nonane (C9) | 50 2.4 47 % | 40-140% |
629-59-4 n-Tetradecane (C14) 5.0 2.7 55 % 40 - 140 %
629-92-5 n-Nonadecane (C19) 5.0 3.6 73 % 40-140 %
112-95-8 n-Eicosane (C20) 5.0 3.8 76 % 40-140 %
630-02-4 n-Octacosane (C28) 5.0 4.3 86 % 40- 140 %
91-20-3 Naphthalene 5.0 2.6 53 % 40 - 140 %
B3-32-9 Acenaphthene 5.0 3.1 61 % 40-140 %
120-12-7 Anthracene 5.0 4.4 88 % 40-140 %
129-00-0 Pyrene 5.0 4.5 90 % 40-140 %
218-01-9 Chrysene 5.0 5.0 100 % 40 - 140 %

- P BY QC: Surrogate Compoiinds - 15,4 %

S AReCovery R 1

SE MR QCLimits RS

Fractionation: 2-Fluorobiphenyl 93 % 40-140 %
2-Bromonaphthalene 61 % 40-140 %
Extraction: Chloro-octadecane 75 % 40-140 % ,
L ortho-Terphenvi 84 % 40-140 % |

Method Reference;
Report Notations:

Method for the Determination of Extractable Petroleum Hydrocarbons, MA DEP (1998).

Al calculations performed prior to rounding. Quality Control Limits are defined by the methodology,
or altematively based upon 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: MA DEP EPH Method
QC Batch ID: EP-1096-M
Matrix: Sail

EPH Ranges = | ;o .1 Concentration . - &7\ % Units | Reporting Limit
n-C9 to n-C18 Aliphatic Hydrocarbons ' BRL mg/Kg 30
n-C19 to n-C36 Aliphatic Hydrocarbons ¥ BRL mg/Kg 30
n-C11 to n-C22 Aromatic Hydrocarbons ' © BRL mg/Kg 30

' Unadjusted n-C11 to n-C22 Aromatic Hydrocarbons © | BRL mg/Kg 30 |

. CAS Number “| Target Analytes .70 - V7l Concentration™ s < - B B Units' 8l Reporting Limit
91-20-3 Naphthalene BRL mg/Kg 0.50
91-57-6 2-Methylnaphthalene BRL mg/Kg 0.50
85-01-8 Phenanthrene BRL mg/Kg 0.50
83-32-9 Acenaphthene BRL mg/Kg 0.50
208-96-8 Acenaphthylene BRL mg/Kg 0.50
86-73-7 Fluorene BRL mg/Kg 0.50
120-12-7 Anthracene BRL mg/Kg 0.50
206-44-0 Fluoranthene BRL mg/Kg 0.50
129-00-0 Pyrene BRL mg/Kg 0.50
56-55-3 Benzo[a)anthracene BRL mg/Kg 0.50
218-019 Chrysene BRL mg/Kg 0.50
205-99-2 Benzo[b]fluoranthene BRL mg/Kg 0.50
207-08-9 Benzo[k]fluoranthene BRL mg/Kg 0.50
50-32-8 Benzolalpyrene BRL mg/Kg 0.50
193-39-5 Indeng(1,2,3-c,dlpyrene BRL mg/Kg 0.50
53-70-3 Dibenzola,hjanthracene BRL mg/Kg 0.50
191-24-2 Benzolg,h,ilperylene 8RL mg/Kg 0.50

T REQC Surdogate Compoands s - 15, v 17 LRIMRECOVery. Ko BT QC Limits 3.
Fractionation: 2-Fluorobipheny! 86 % 40-140%

2-Bromonaphthalene 79 % 40-140 %
Extraction: Chloro-octadecane 80 % 40 - 140 %
ortho -Terphenyl 79 % 40-140 % |

Method Reference:  Method for the Determination of Extractable Petroleum Hydrocarbons, MA DEP (1998).

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

t Hydrocarbon range data excludes concentrations of any surrogate(s) and/or intemal standards eluting ir
that range.

0 n-C11 to n-C22 Aromatic Hydrocarbons range data excludes the method target analyte concentrations.

Groundwater Analytical, {nc., P.O. Box ¥200. 228 Main Street, Buzzards Bav, MA 02532



GROUNDWATER
ANALYTICAL
Quality Control Report
Laboratory Control Sample
Category: Metals
Matrix: Soil

CAS Number | Analy od 4 11QC Batch. ;| Units {ivSoiked | Measured, | Recoveryf- QC Limits
7440-38-2 | Arsenic 60108 MM-12145L | mg/Kg 100 92 92% | 80-120%
7440-39-3 | Barium 60108 MM-1214-SL | mg/Kg 100 86 86% | 80-120%
7440439 | Cadmium 6010B MM-1214-5L | mg/Kg 100 88 B8% | 80-120%
7440-47-3 | Chromium 60108 MM-1214-5L | mg/Kg | 100 9N 91% | 80-120%
7439-92-1 | Lead 60108 MM-1214SL | mg/Kg 100 88 B8% | 80-120%
7439-97-6 | Mercury TA71A MP0926-SL | mg/Kg| 0.250 0253 | 101% | 80-120%
7782-49-2 | Selenium 60108 MM-1214-SL | mg/Kg 100 98 98% | 80-120%
7440-224 | Silver 60108 MM-1214-5L | mg/Kg 5.0 4.6 91% | 80-120%

Method References:
Report Notations:

Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Update (11 (1996).
All calculalions performed prior to rounding. Quality Control Limits are defined by the methodology,

or altematively based upon the historical average recovery plus or minus three standard deviation units.

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




Quality Control Report
Method Blank
Category:  Metals
Matrix:  Soil
TN O o P .- | “Reporti A \ t
. CAS Nu_h'_tb‘er,_ o ’_'" _._Apal_y‘tguy;. O :--'__-,;':\l}esult ST . Ig'a._l_)nits-f?._- X C?Batgh:_-,é ‘% et
7440-38-2 Arsenic BRL mg/Kg MM-1214-5B 60108
7440-39-3 Barium BRL mg/Kg 20 MM-1214-5B 60108
7440-41-9 Cadmium BRL mg/Kg 0.50 MM-1214-SB 60108
7440-47-3 Chromium BRL mg/Kg 10 MM-1214-58 60108
7439-92-1 Lead BRL mg/Kg 10 MM-1214-5B 60108
7439-97-6 Mercury BRL mg/Kg 0.050 MP-0926-5B 7471A
7782-49-2 Selenium BRL mg/Kg 10 MM-1214-58 60108
7440-22-4 Silver BRL mg/Kg 5.0 MM-1214-5B 60108

Method References:  Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Update 11f {1996).

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

Groundwater Analytical, Inc., P.O. Box 1200. 228 Main Street, Buzzards Bay, MA (12532



GROUNDWATER
ANALYTICAL
Quality Control Report
Laboratory Control Sample
Category: MA DEP VPH Method
QC Batch ID: VG1-1189-E
Matrix: Soil
Units: mg/Kg

" CAS'Number -|. ™ .. Analyte. * % “hiabdedSpiked |  Measured [V e"iRecovery 1 [ QC Limits,
1634-04-4 Methyl tert -butyl Ether 25 2.7 106% 70- 130 %
71-43-2 Benzene 2.5 2.7 106% 70-130 %
108-88-3 Toluene 2.5 2.8 112% 70-130 %
100414 Ethylbenzene 2.5 2.7 108% 70-130 %
108-38-3 and meta- Xylene and para- 5.0 5.7 114% 70-130%
106-42-3 Xylene

95-47-6 ortho- Xylene 2.5 2.7 110% 70-130 %
91-20-3 Naphthalene 2.5 2.8 113% 70-130 %

we e QC SuirogatelCompounds R S R Recovery - iy LT AEEIRAEQC Limits < o T
2,5-Dibrometoluene (PID) 103 % 70-130 %
2,5-Dibromotoluene (FID) 101 % 70-130 %

Method Reference:  Method for the Determination of Volatile Petroleum Hydrocarbons, MA DEP (1998),

Report Notations:

All calculations performed prior to rounding. Quality Control Limits are defined by the methodology,

or altematively based upon the historical average recovery plus or minus three slandard deviation units,

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




GROUNDWATER
ANALYTICAL

Quality Control Report
Method Blank

Category: MA DEP VPH Method
QC Batch ID:  VG1-1189-E
Matrix: Soil
WPHRanges, .. ., - .. tao &0 0 0 0 o " Concentration' " . Unils " |Reporting Limit
n-C5 to n-C8 Aliphatic Hydrocarbons *° BRL mg/Kg 1.0
n-C9 to n-C12 Aliphatic Hydrocarbons * © BRL mg/Kg 1.0
n-C9 to n-C10 Aromatic Hydrocarbons ' BRL mg/Kg 1.0
Unadjusted n-C5 to n-C8 Aliphatic Hydrocarbons ' BRL mg/Kg 1.0
Unadiusted n-C9 to n-C12 Aliphatic Hydrocarbons ' BRL mg/Kg 1.0
AR 'QC Surrogate Compounds; #7 iy- AeIRR | ik S a i Recovery. i Y v o EHESQC Limits 13
2,5-Dibromotoluene (PID) 1M % 70-130 %
2,5-Dibromotoluene (FID) 107 % 70-130%

Method Reference:  Method for the Detenmination of Volatile Petroleum Hydrocarbons, MA DEP (1998}

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

t  Hydrocarbon range data excludes concentrations of any sumrogatels} and/or intemal standards eluting in

that range.

0 n-C5 to n-C8 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations.
® n-C9to n-C12 Aliphatic Hydrocarbons range data excludes the method target anafyte concentrations and

the concentration for the n-C9 to n-C10 Aromatic Hydrocarbons range.

R Analyte etutes in the n-C5 to n-C8 Aliphatic Hydrocarbons range.
t Analyte elutes in the n-C9 to n-C12 Aliphatic Hydrocarbons range.

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



GROUNDOWATER
ANALYTICAL

Quality Control Report
Laboratory Control Sample

Category: EPA Method 8082
QC Batch ID:  PB-1226-M
Matrix:  Soil
Units: ug/Kg

CASINumber® £ 07 Tgn Analyte L Spiked 7 | riMeasured | it ARecovery a1 QG Limits, -
11097-69-1 Aroclor 1254 330 | 280 83% 70-130%
AR QC Surrogate Compound v/ = S Fw .t < A s Riv Recovery S, o nuukint] e H QC Limits Yoz,
Tetrachloro-m -xylene 82% 25-121 %
Decachlorobiphenyl 81% 28-138 %

Metnoa Kererence: 1e€50 Metneads 107 Evaluating dolta vvaste, Ud trA, dDyY-540, IR taiuon, Upaarte 11 {1¥vo). Kesutls
are calcutated on a ary weight basis,

Kepor Notauons: All calcuianons penomnea pnos 1o rounding. ualty L.OoNrol Limits are aennea oy tne metnoaology,
Or altemnatively baseq upon the nistoncal 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 Contro! Report
Method Blank

Category: EPA Method 8082
QC Batch iD: PB-1226-M

Matrix: Soil

1CAS Number | " . - oAnalyter. V. |0 " ~Concentration .- "t T4 Units  |Reporting Limit
12674-11-2 Aroclor 1016 BRL ug/Kg 80
11104-28-2 Aroclor 1221 BRL ug/Kg 80
11141165 Aroclor 1232 BRL ug/Kg B0
53469-21-9 Aroclor 1242 BRL ug/Kg 80
12672-29-6 Aroclor 1248 BRL ug/Kg 80
11097-69-1 Aroclor 1254 BRL ug/Kg 80
11096-82-5 Aroclor 1260 BRL ug/Kg 80

~EIERIQC Surrop e Compound » - 117, | W%, 1 LeRecovery s - O NP QC i RT3
Tetrachloro-m -xylene 72 % 25-121%
Decachlorobiphenyl 76 % 28-138%

MEI0a Keterence: 15t MEtNOTS TOr EVAILANING S011a YYasIe, US EFA, SYV-84b, INIFD EQIBON, UPAale Il {19%6), Anaiyle nst
as AroCIOF analytes 1ormeny speciied Dy EFA Method BUBUA. Kesults are reported on a ary weignt bass.
Keport Nowations:  BKL  INQICAles CONCENtration, 1T any, IS DEIOW reponing HMIT [Or analyle. Keportng Iimir 1s the 10west

concentration that can be reliably quantitied under routing faboralory operating condiions,
Keporung hmits are adgjusied 10r sample qilution, percent maoisture ana sampte size.

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



GROUNDWATER
ANALYTICAL

Quality Control Report
Laboratory Control Sample

Category: EPA Method 82608
QC Batch iD: VYM1-1915-5L
Matrix:  Soil
Units: ug/Kg
FCAS Numberjili, ). ', Analyte 3%r ot °|" - Spiked ' {i1}] iMeasured . | i Recovery 5| #RQCiLimits .-
75-35-4 1,1-Dichloroethene 2,500 2,600 103 % 70-130 %
71-43-2 Benzene 2,500 2,600 104 % 70-130 %
79-01-6 Trichloroethene 2,500 2,500 101 % 70-130 %
108-88-3 Toluene 2,500 2,600 106 % 70-130 %
108-90-7 Chlorobenzene 2,500 2,700 108 % 70-130 %

S WQCisurrogate Compounds Ed DEEh

S VRS ReCOveryE TRt A QUi Limits A |

Dibromoflucromethane 98 % 80-120%
1,2-Dichloroethane-d, 105 % 80-120%
Toluene-d, 96 % 81-117%
4-Bromofluorobenzene 96 % 74-121 %

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 11T {1996).

Report Notations:

All calculations performed prior to rounding. Quality Control Limits are defined by the methodology,
or altematively based upon 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 8260B
QC Batch ID: ' VM1-1915-S8
Matrix:  Soil

[ ICAS NUmMber P  ~VARAITE MBS e A1 Concentration Spas ol I Units IR | Reporting Limit
74-87-3 Chloromethane BRL ug/Kg 500
75-01-4 Vinyt Chloride BRL up/Kg 500
74-83-9 Bromomethane BRL ug/Kg 500
75-00-3 Chloroethane BRL ug/Kg 500
75-35-4 1, 1-Dichloroethene BRL ug/Kg 250
67-64-1 Acetone BRL ug/Kg 2,500
75-15-0 Carbon Disulfide BRL ug/Kg 2,500
75-09-2 Methylene Chloride BRL ue/Kg 1,000
156-60-5 trans- 1,2-Dichloroethene BRL ug/Kg 250
1634-04-4 Methy! tert- butyl Ether (MTBE)® BRL ug/Kg 250
75-34-3 1,1-Dichloroethane BRL ug’Kg 250
156-59-2 cis- 1,2-Dichloroethene BRL ug/Kg 250
78-93-3 2-Butanone (MEK) BRL ' ug/Kg 2,500
67-66-3 Chloroform BRL ug/Kg 250
71-55-6 1,1,1-Trichloroethane BRL ug/Kg 250
56-23-5 Carbon Tetrachloride BRL ug/Kg 250
71-43-2 Benzene BRL ug/Kg 250
107-06-2 1,2-Dichloroethane BRL ug/Kg 250
79-01-6 Trichforoethene BRL ug/Kg 250
78-87-5 1,2-Dichloropropane BRL ug/Kg 250
75-274 Bromodichloromethane BRL ug/Kg 250
10061-01-5 cis- 1,3-Dichloropropene BRL up/Kg 250
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/Kg 2,500
108-88-3 Toluene BRL ug/Kg 250
10061-02-6 trans- 1,3-Dichloropropene BRL ug/Kg 250

| 79-00-5 1,1,2-Trichloroethane BRL ug/Kg 250
127-184 Tetrachloroethene BRL UR/Kg 250
591-78-6 2-Hexanone BRL ug/Kg 2,500
124-48-1 Dibromochloromethane BRL ug/Kg 250
108-90-7 Chlorobenzene BRL up/Kg 250
100-41-4 Ethylbenzene BRL ug/Kg 250

108-38-3/106-42-3 | meta- Xylene and para- Xylene BRL ug/Kg 250
95-47-6 ortho- Xylene BRL ug/Kg 250
10042-5 Styrene BRL ug/Kg 250
75-25-2 Bromoform BRL ug/Kg 250
79-34-5 1,1,2,2-Tetrachloroethane BRL ur/Kg 250

- SR QCISurrogate Compound SIMINEN T 71 ¥ 2 53550 Recovery SGEGNGSRIEE .
Dibromafluoromethane 98 % B0-120%
1,2-Dichloroethaned, 101 % 80-120%
Toluene-d, 97 % 81-117 %
4-Bromofluorobenzene 85 % 74-121 %

Method Reference:  Test Methods for Evatuating Solid Waste, US EPA, SW-846, Third Edition, Update Il (1996). Analyte list
as specified by the Target Compound List (TCL) of the US EPA Contract Laboratory Program. Results are
reported on a dry weight basis. Analysis performed utilizing methanol extraction \echnique.

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

[ Indicates additional target analyte.

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



GROUNDWATER
ANALYTICAL

Certifications and Approvals

CONNECTICUT, Department of Health Services, PH-0586

Potable Water, Wastewater/Trade Waste, Sewage/Effluent, and Soil

pH, Conductivity, Acidity, Alkalinity, Hardness, Chloride, Fluoride, Ammonia, Kjeldahl Nitrogen, Nitrate, Nitrite, Orthophosphate, Total Dissolved
Solids, Cyanide, Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Total Chromium, Hexavalent Chromium, Cobalt, Copper, Iron, Lead,
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Potassium, Selenium, Silver, Sodium, Thallium, Tin, Titaniem, Vanadium, Zing, Purgeable
Halocarbons, Purgeable Aromatics, Peslicides, PCBs, PCBs in Qil, Ethylene Dibromide, Phenols, Oil and Grease.

MAINE, Department of Hum:gn.Ser,v_i.ges, MA103 L

Drinking Water

Reciprocal certification in accordance with Massachusetts certification lor drinking water analytes.

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

MASSACH USETI"S,-_Dgpartrh‘e"n.tTOf, Environmental Prptectioh;~--M-MA-_ﬂ)3_; '

Potable Water

Antimony, Arsenic, Barium, Beryllium, Cadmium, Chromium, Copper, Lead, Mercury, Nickel, Selenium, Thallium, Nitrate-N, Nitrite-N, Fluoride,
Sodium, Sulfate, Cyanide, Turbidity, Residual Free Chlorine, Calcium, Total Alkalinity, Total Dissolved Solids, pH, Trihalomethanes, Volatile Organic
Compounds, 1,2-Dibromoethane, 1,2-Dibromo-3-chloropropane, Total Coliform, Fecal Coliform, Heterotrophic Plate Count, E-Coli

Non-Potable Watey

Aluminum, Antimony, Arsenic, Beryllium, Cadmium, Chromium, Cobalt, Copper, Iron, Lead, Manganesa, Mercury, Molybdenum, Nickel, Selenium,
Silver, Strontium, Thallium, Titanium, Vanadium, Zinc, pH, Specific Conductance, Total Dissolved Solids, Total Hardness, Calcium, Magnesium,
Sodium, Potassium, Total Alkalinity, Chloride, Fluoride, Sulfate, Ammonia-N, Nitrate-N, Kjeldahl-N, Orthophosphate, Total Phosphorus, Chemical
Oxygen Demand, Biochemical Oxygen Demand, Total Cyanide, Non-Filierable Residue, Total Residual Chiorine, Oll and Grease, Total Phenolics,
Volatite Halocarbons, Volatile Aromatics, Chlordane, Aldiin, Dieldrin, DDD, DDE, DDT, Heplachlor, Heptachlor Epoxide, Potychlorinated
Biphenyls (water}, Polychlorinated Biphenyls {oil).

MICHIGAN, Départnient of Environmental Quality . "' 7!

Drinking Water

Trihalomethanes, Regulated and Unregulated Volatite Organic Compounds by EPA Method 524.2; 1,2-Dibromoethane, 1,2-Dibromo-3-
chloropropane by EPA Method 504.1

NEW HAMPSHIRE, Départment of Environmental Services, 202798 .

Drinking Water

Metals by Graphite Furnace, Metals by ICP, Mercury, Nitrite-N, Orthophosphate, Residual Free Chlorine, Turbidity, Total Filterable Residue, Calcium
Hardness, pH, Alkalinlty, Sodium, Sulfate, Total Cyanide, Insecticides, Herbicides, Base/Neutrals, Trihalomethanes, Volatile Organics, Vinyl
Chloride, DBCP, EDB, Nitrate-N,

Wastewater

Metals by Graphite Fumace, Metals by ICP, Mercury, pH, Specific Conductivity, TDS, Total Hardness, Calcium, Magnesium, Sodium, Potassium,
Total Alkalinity, Chloride, Fluoride, Sulfate, Ammonia-N, Nitrate-N, Orthophosphate, TKN, Total Phasphorus, COD, BOD, Non-Filterable Residue,
Oil & Grease, Total Phenolics, Total Residual Chlorine, PCBs in Water, PCBs in Qil, Pesticides, Votatile Organics, Total Cyanide.

RHODE ISLAND, Department of Health, 54

Surface Water, Air, Wastewater, Polable Water, Sewage
Chemistry: Organic and Inorganic

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







GROUNDWATER PoBox 1200

ANALYTICAL Buzards By, MA 02532
Telephone (508) 759-4441
FAX (508) 750-4475

December 22, 2000

Mr. Alex B. Pancic

Clean Soils Environmental
P.O. Box 591

Ipswich, MA 01938

Project: Topsfield DPW/2000.34
Lab ID: 38012
Sampled:  12-15-00

Dear Alex;

Enclosed is the Metals Analysis performed for the above referenced project. This project was
processed for Priority One Week turnaround.

This letter authorizes the release of 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 Assurance/Quality Control procedures employed by our laboratory,
and a statement of our state certifications.

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

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

Sincerely,

Nudjad

Jonathan R. Sanford
President

JRS/ss
Enclosures



Trace Metals by ICP-AES and CVAA
Field ID: MW1 Laboratory ID: 38012-01
Project: Topsfield DPW/2000.34 Sampled: 12-15-00
Client: Clean Soils Environmental Received: 12-15-00
Container: 500 mL Plastic Preserved: 12-15-00
Preservation: HNO3 / Cool
Matrix: Aqueous
SLITREporting | a0 ALK B
_ Lok f-;%lim”m M@ ESC Batch Melhod.ﬁ
7440-38-2 Arsenic, Dissolved 002 12-18-00 | MM-1219-W | 6010B
7440-19-3 Barium, Dissolved 0.2 12-18-00 | MM-1219-W | 60108
7440-43-9 Cadmium,Dissolved BRL mg/t.| 0.005 12-18-00 | MM-1219-W 60108
7440-47-3 Chromium,Dissolved BRL mg/L 0.01 12-18-00 | MM-1219-W 60108
7439-92-1 Lead,Dissolved BRL mg/L| 0.005 12-18-00 | MM-1219-W 60108
7439-97-6 Mercury, Dissolved BRL mg/L | 0.0002 | 12-2000 | MP-0890-W 7470A
. 7782-49-2 | Selenium,Dissolved BRL mg/L1  0.01 12-18-00 | MM-1219-W | 60108
7440-22-4 | Silver,Dissolved BRL mg/L| 0.01 12-21-00 | MM-1219-W | 6010B

Method Reterence:

lest Methods tor bvaluating Solid Waste, U EFA, SW-846, 1hird tdition, Update 11l {1996).

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantined under routing 1aboratory operating conditions.
Keporuing limits are adjusted tor sample dilution and sample size.

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



GROUNDWATER
ANALYTICAL

Project Narrative

Project:  Topsfield DPW/2000.34 Lab ID: 38012
Client: Clean Soil Environmenatal Received: 12-15-00

A, "Physical Condition of Samiple(s)

This project was received by the laboratory in satisfactory condition, and the sample{s) were received

undamaged in appropriate containers with the correct preservation, except for the following non-
conformance(s):

1. Sample 38012-01 for Metals analysis was not received preserved. The sample was preserved with
HNO3 upon receipt by the laboratory.

AL
octimentatio
Y ek LI

This project was accompanied by satisfactory Chain of Custody documentation.
label(s) agreed with the Chain of Custody.

NS o Rt
CirAnalysis of Sample(s) %"

a
2

No analytical anomalies or non-conformances were noted by the laboratory during the processing of these
sample(s). All data contained within this 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

Quality Assurance/Quality Control

A. Program Overview

Groundwater Analytical conducts an 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, US EPA, SW-846, Update 11l {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 commercially obtained reference materials of certified purity, and documented
for traceability.

Quality Assessment protocols for most 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, laboratory 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 GC/MS sequences, ail sequences close with a continuing
calibration standard. GC/MS systems are tuned to appropriate ion abundance criteria daily, or for each 12
hour operating period, whichever is more frequent.

Quality Assessment protocols for most inorganic 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. Standard curves are derived from one reagent blank and four concentration levels. Curve validity is
verified by standard recoveries within plus or minus ten percent of the curve.

- ,‘ PR e B. DEf_initio;n_s:':' - ﬂ"t‘-‘lk-ljl\l

s r

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 together for the same analysis, using the same lots of reagents and the
same techniques or manipulations, all within the same continuum of time, up to but not exceeding 24 hours.

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

Surrogate Compounds are used to assess the effectiveness of an analytical method in dealing with each
sample matrix. Surrogate Compounds 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 Surrogate Compound.

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




GROUNDWATER
ANALYTICAL
Quality Control Report
Laboratory Control Sample
Category: Metals
Matrix: Aqueous

(CAS Number |, “Analyte ] Method |- -QC Baich ' Units |° Spiked . Measured (Rechver QC Limits
7440-38-2 | Arsenic 6010B | MM-1219-WL | mg/L 1.00 1.05 80-120 %
7440-39-3 Barium 60108 MM-1219-WL | mg/L 1.00 0.99 99 % | 80-120%
7440-439 | Cadmium 6010B | MM-1213-WL { mg/L 1.00 1.06 106 % | 80-120 %
7440-47-3 | Chromium 60108 | MM-1219-WL | mg/L 100 | 099 99% | B0-120%
7439921 | Lead 6010B | MM-1219-WL | mg/L 1.00 1.04 104 % | 80-120 %
7782-49-2 | Selenium 6010B | MM-1219-WL | mgiL 1.00 1.05 105 % | 80-120 %
7440-22-4 | Silver 6010B | MM-1219-WL | mg/L 1.00 1.04 104 % | 80-120 %
7439-97-6 | Mercury 7470A | MP-0890-WL | mg/L | 0.00100 | 0.00102 | 102% [ 80-120%

Method References:

Report Notations:

Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Update Ili (1996).

All calculations performed prior to rounding. Quality Control Limits are defined by the methodology,
or altematively based upon the historical average recovery plus or minus three standard deviation units.

GCroundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bav, MA 02532




GROUNDWATER
ANALYTICAL

Quality Controf Report
Method Blank

Category:  Metals
Matrix:. Aqueous

i AR LR | AN Ton il iRes

7440-38-2 Arsenic ' BRL mg/L

7440-39-3 Barium BRL mg/L 0.2 | MM-1219WB | 60108
7440-43-9 Cadmium BRL “mgll | o005 | MMA219WB | 60108

[ 7440-47-3 Chromium BRI mg/L | 001 | MM-1219WB | 60108
7439-92-1 Lead BRL mg/L 0.005 | MM-1219-wW8 60108
7782-49-2 Selenium BRL mg/L 0.01 MM-1219-WB 60108 |
7440-22-4 Silver BRL mg/L 0.01 MM-1219-WB 60108
7439976 | Mercury BRL mgl | 0.0002 | MPOBIOWB | 7470

Method References:  Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Update 11l {1996).

Report Notations: BRL Indicates result, if any, is below reporting limit for analyte. Reporting limit is the fowest
value that can be reliably quantified under routine laboratory operating conditions:
Peporting 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

Certifications and Approvals

CONNECTICUT, Department of Health Services, PH-0586

Potable Water, Wastewater/Trade Waste, Sewage/Effluent, and Soil

pH, Conductivity, Acidity, Alkalinity, Hardness, Chloride, Fluaride, Ammonia, Kjeldahl Nitrogen, Nitrate, Nitrite, Orthophosphate, Total Dissolved
Salids, Cyanide, Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Total Chromium, Hexavalent Chromium, Cobalt, Copper, Iron, Lead,
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Potassium, Selenium, Silver, Sodium, Thallivm, Tin, Titanium, Vanadium, Zinc, Purgeable
Halocarbons, Purgeable Aromatics, Pesticides, PCBs, PCBs in Oil, Ethylene Dibromide, Pheaols, Qil and Grease.

MAINE, Department of Human Services, MA103 Y N ;- ’ -":_' .

Drinking Water

Reciprocal certification in accordance with Massachuselts cenification for drinking water analytes.

Waste Water

Reciprocal cenification in accordance with Massachusetts certification for waste water analytes.

MASSACHUSETTS, Department of Environmental Protection, M-MA-103“” T

Potable Water

P o M
Antimony, Arsenic, Barium, Beryllium, Cadmium, Chromium, Copper, Lead, Mercury, Nickel, Selenium, Thallium, Nitrate-N, Nitrite-N, Fluoride,
Sodium, Sulfate, Cyanide, Turbidity, Residual Free Chlorine, Calcium, Total Alkalinity, Total Dissolved Sofids, pH, Trihalomethanes, Volatile Organic
Compounds, 1,2-Dibromoethane, 1,2-Dibromo-3-chloropropane, Total Coliform, Fecal Coliform, Heterotrophic Plate Count, E-Coli

Non-Potable Water

Aluminum, Antimony, Arsenic, Beryllium, Cadmium, Chromium, Cobalt, Copper, tron, Lead, Manganese, Mercury, Malybdenum, Nicked, Selenium,
Sitver, Strontium, Thallium, Titanium, Vanadium, Zinc, pH, Specific Conductance, Total Dissolved Solids, Total Hardness, Calcium, Magnesium,
Sodium, Potassium, Total Alkalinity, Chioride, Fluoride, Sulfate, Ammonia-N, Nitrate-N, Kjeldah-N, Orthophosphate, Total Phosphonss, Chemical
Oxygen Demand, Biochemical Oxygen Demand, Total Cyanide, Non-Filterable Residue, Tota! Residual Chlorine, Qil and Grease, Total Phenolics,
Vofatile Halecarbons, Volatile Aromatics, Chiordane, Aldrin, Dieldrin, DDD, DDE, DDT, Heptachlor, Heptachlor Epoxide, Polychlorinated
Biphenyls (waten), Polychlorinated Biphenyls (oil).

MIC'HIGAN,_I)'ép}a}_\iﬁi:e{ﬁi,pf Environmental Qualify , =

Drinking Water

Trihalomethanes, Regulated and Unregulated Volatile Organic Compounds by EPA Method 524.2; 1,2-Dibromoethane, 1,2-Dibromo-3-
chloropropane by EPA Method 504.1

NEW HAMRSTHIﬁ'E';':'bébaﬂment of Environmental Serwces,202798_ B

Drinking Water

Metals by Graphite Fumace, Metals by ICP, Mercury, Nitrite-N, Orthophosphate, Residual Free Chlorine, Turbidity, Total Filterable Residue, Calcium
Hardness, pH, Alkalinity, Sodium, Sulfate, Total Cyanide, (nsecticides, Herbicides, Base/Neutrals, Trihalomethanes, Volatile Qrganics, Vinyl
Chloride, DBCP, EDB, Nitrate-N.

Wastewater

Metals by Graphite Furnace, Metals by ICP, Mercury, pH, Specific Canductivity, TDS, Total Hardness, Calcium, Magnesium, Sodium, Potassium,
Total Alkalinity, Chloride, Fluoride, Sulfate, Ammonia-N, Nitrate-N, Orthophosphate, TKN, Total Phosphorus, COD, BOD, Non-Filterable Residue,
Oil & Grease, Total Phenolics, Total Residual Chlorine, PCBs in Water, PCBs in Qil, Pesticides, Volatile Organics, Total Cyanide.

RHODE ISLAND, Department of Health, 54

Surface Water, Air, Wastewaler, Potable Water, Sewage
Chemistry: Organic and Inorganic

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




GRDUNDWATER ggugg;v?‘l?%ro Analytical, Inc.

ANALYTICAL Buzzords Bay, WA 02532
Telephone {508) 759-4441
FAX {508} 758-4475

December 13, 2000

Mr. Alexander Pancic
Clean Soils Environmental
P.O. Box 591

Ipswich, MA 01938

Project: Topsfield DPW/2000.34
Lab ID: 37768
Sampled:  12-06-00

Dear Alex:

Enclosed are the Volatile Organics, Metals and Extractable Petroleum Hydrocarbons Analyses

performed for the above referenced project. This project was processed for Priority One Week
turnaround.

This letter authorizes the release of 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 Assurance/Quality Control procedures employed by our laboratory,
and a statement of our state certifications.

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

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

Sincerely,

Wiy

Jonathan R. Sanford
President

JRSfamb
Enclosures



GROUNDWATER
ANALYTICAL

Massachusetts DEP EPH Method
Extractable Petroleum Hydrocarbons by GC/FID

field 1D: MW1 Laboratory |D: 37768-08
Project: Topsfield DPW/2000.34 QC Batch ID:  EP-0770-F
Client: Clean Soils Environmental Sampled: 12-06-00
Container: 1 L Amber Glass Received: 12-06-00
Preservation: H2504 / Cool Extracted: 12-07-00
Matrix: Agueous Analyzed: 12-11-00
Dilution Factor:  Aliphatic: 1 Aromatic: 1
EPH Ranges, _ ST | THEw S Concentration ¥4 % 8 K. Unitstiy) Réportinig Limit
n-C9 to n-C18 Aliphatic Hydrocarbons ' BRL ug/L 500
n-C19 to n-C36 Aliphatic Hydrocarbons * BRL ug/L 500
n-C11 to n-C22 Acomatic Hydrocarbons ' ° 340 ug/L 200
[ Unadiusted n-C11 to n-C22 Aromatic Hydrocarbons © | 350 | _uwg/l [ 200
| _CASNunibier | - - Target Analytes 28008 TIPSR Concentration St sl | Ek: UnitS )B4 | Reporting Limit
91-20-3 Naphthalene BRL ug/L 10
91-57-6 2-Methylnaphthalene BRL ug/L 5
85-01-8 Phenanthrene BRL ug/L 10
83-32-9 Acenaphthene BRL vg/L 10
208-96-8 Acenaphthylene BRL ug/L 10
86-73-7 Fluorene BRL ug/L 10
120-12-7 Anthracene BRL ug/l 10
206-44-0 Fluoranthene BRL ug/L 10
129-00-0 Pyrene BRL ug/L 10
56-55-3 Benzolalanthracene BRL up/L 10
218-01-9 Chrysene BRL ug/L 10
205-99-2 Benzo[b]fluoranthene BRL ug/L 10
207-08-9 Benzo{k)fluoranthene BRL ug/L 10
50-32-8 Benzo[a]pyrene BRL ug/L 10
i 193-39-5 i Indeno[1,2,3-¢ djpyrene 8RL | uel 10
{ 53-70-3 Dibenzo{a,hlanthracene BRL uglt 10
| 191-24-2 Benzo[g,h,iJperylene BRL ug/l. 10
~1QC Surrogate’Compounds TRESHIIGR? | ;72 7R Recovery SRR TWRbET 617 1. ! QC:Limits 3R
Fractionation: | 2-Fluorobiphenyl 75 % 40- 140 %
2-Bromonaphthalene 81 % 40-140 %
Extraction: Chloro-octadecane 65 % 40-140 %
| ortho-Terphenyl 84 % 40-140 %
\ W TR aeuERESIQA/QC Certification - RERERRTHN el O TR
1. Were all QA/QC procedures required by the method followed? Yes
2. Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3? No

Method nonconformances indicated above are detailed below on this dala report, or in the accompanying project narrative
and project quality control repont. Release of this data is authorized by the accompanying signed project cover letter.
The accompanying cover lelter, praject namative and quality control report are considered pan of this data repont.

Method Reference:

Method for the Determination of Extractable Petroleum Hydrocarbons, MA DEP (1998). Extraction performed
utilizing separatory funnel technique.

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

1 Hydrocarbon range data excludes concentrations of any surrogate(s) and/or internal standards eluting i
that range.

o] n-C11 to n-C22 Aromatic Hydrocarbons range data excludes the method target analyte concentrations.

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



Trace Metals by ICP-AES and CVAA

Field ID: MW-1 Laboratory ID: 37768-05

Project: Topsfield DPW/2000.34 Sampled: 12-06-00

Client: Clean Soils Environmental Received: 12-66-00

Container: 500 ml Plastic Preserved: 12-06-00

Preservation: HNO3 / Cool

Matrix: Aqueous

Sa Rl 3 BT A o LIRS Réporting; m g:"* s L [

X ! } e 3 { [ 1Batch . £|IMet 4

CAS Number % - Concenteation. .. [iUnits Lkﬁ"‘*m A yzed ng Batch . £ {Method -
7440-38-2 0.03 mg/L 0.02 120700 | MM-1213-W 6010B
7440-39-3 Barium,Total BRL mg/L 0.2 12-07-00 | MM-1213-W 60108
7440-43-9 Cadmium,Total BRL mg/l| 0.005 12-07-00 | MM-1213-W 6010B
7440-47-3 Chromium, Total 0.01 mg/L 0.1 12-07-00 | MM-1213-W 6010B
7439-92-1 Lead,Total 0.031 mg/L | 0.005 12-0700 | MM-1213-W 60108
7439-97-6 Mercury, Total BRL mg/L | 0.0002 | 12-07-00 | MP-0882-W 7470A
7782-49-2 Selenium, Total BRL mg/L 0.01 120700 | MM-1213-W 60108
7440-22-4 Silver,Total BRL mg/L 0.1 120700 | MM-1213-W 60108

Method Reterence:

Report Notations:

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

BRL

Keporting {imits are agjusted 10r sample dilution and sample size.

Iest Methods tor Evaluating S0lid Waste, US tPA, SW-446, |hird tdition, Update H| {1996},

Indicates concentration, if any, is below reporting limit for analyte. Reporting limil is the lowest
concentrahion that can be rehably quantitied under routine 1aboratary operating conditions,




GROUNDWATER
ANALYTICAL

EPA Method 8260B
TCL Volatile Organics by GC/MS

Field 1D: MWwi1 Laboratory 1D:  37768-01

Project: Topsfield DPW/2000.34 QC Batch ID: VM4-1591-W

Client: Clean Soils Environmental Sampled: 12-06-00

Container: 40 mL VOA Vial Received: 12-06-00

Preservation: HCl/ Cool Analyzed: 12-09-00

Matrix: Aqueous Dilution Factor: 1

- CAS Numiber. Analyte et a0 5 Concentration 5 85k VW UNits R [ Repofting Limit
74-87-3 Chloromethane ' BRL ugll 0.5
75-01-4 Vinyl Chloride BRL ug/L 0.5 |

i 7483-9 Bromomethane BRL ug/L 0.5
75-00-3 Chloroethane BRL ug/l 0.5
75-35-4 1,1-Dichloroethene BRL ug/L 0.5
67-64-1 Acetone BRL ug/L 5
75-15-0 Carbon Disullide BRL ug/l 5
75-09-2 Methylene Chloride BRL ug/L 2
156-60-5 trans- 1,2-Dichloroethene BRL ug/L 0.5
75-34-3 1,1-Dichloroethane BRL ug/L 0.5
156-59-2 cis- 1,2-Dichloroethene BRL ug/L 0.5
78-93-1 2-8utanone (MEK) BRL ug/L 5 ]
67-66-3 Chloroform BRL ugll 05
71-556 1,1,1-Trichloroethane BRL ugll 05
56-23-5 Carbon Tetrachloride BRL ug/L 0.5

| 71432 Benzene BRL ug/l 0.5
107-06-2 1,2 Dichloroethane BRL ug/L 05 |

| 79016 | Trichloroethene BRL ug/L o5
78-87-5 1,2-Dichloropropane - BRL ug/l 05
75-27-4 Bromodichloromethane BRL _ugfl 05
10061-01-5 cis- 1,3-Dichloropropene BRL . u?;/“L 0.5

[ 108-10-1 4-Methyl-2-Pentanone (MIBK) BRL uglh 5
108-88-3 Toluene BRL ug/lL 05

rjOOE»I-{JZ-c’; trans- 1,3-Dichloropropene BRL ug/L o
79-00-5 1,1, 2-Trichloroethane BRL wgl | 05
127-184 Tetrachloroethene BRL upg/L .05

| 591-78-6 2-Hexanone BRL ug/L 5
124-48-1 Dibromochloromethane T BRL ug/ 0.5
108-90-7 Chlorobenzene BRL ug/L 0.5
100-41-4 Ethylbenzene BRL ug/L 0.5
108-38-3/106-42-3 | meta- Xylene and para- Xylene BRL ug/L 0.5
95-47-6 ortho- Xylene BRL ug/L. 0.5
100-42-5 Styrene BRL ug/l 0.5
75-25-2 Bromoform BRL ug/L 0.5
79-34-5 1,1,2,2-Tetrachloroethane BRL ug/L 0.5
1634-04-4 Methy! tert- butyl Ether (MTBE)° BRL ug/L 0.5

: 2o AQC Surrogate Compounds - S 7R Recovery z o E e QC Limits V"
Dibromofluoromethane 102 % 86-118 %
1,2-Dichloroethaned, 108 % 80-120%
Toluene-d, 99 % 88-110%
4-Bromofluorobenzene 96 % B6-115%

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Il (1996). Analyte list
as specified by the Target Compound List {TCL) of the US EPA Contract Laboratory Program. Analysis

performed utilizing 25mL sample purge
Report Notations: BRL

volume.

concentration that can be reliably quantified under routine faboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

¢ Indicates additional target analyte.

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

Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest



GROUNDWATER
ANALYTICAL

Massachusetts DEP EPH Method
Extractable Petroleum Hydrocarbons by GC/FID

Field ID: Mwz2 Laboratory ID:  37768-09
Project: Topsfield DPW/2000.34 QC Batch ID: EP-0770-F
Client: Clean Soils Environmental Sampled: 12-06-00
Container: 11 Amber Glass Received: 12-06-00
Preservation: H2504 / Cool Extracted: 12-07-00
Matrix: Agqueous . Analyzed: 12-11-00
Dilution Factor:  Aliphatic: T Aromatic: 1
EPH Ranges - o1 - o Concentration 7 4]+ Units %y Reporting Limit|
n-C9 to n-C18 Aliphatic Hydrocarbons BRL ug/L 500
n-C19 to n-C36 Aliphatic Hydrocarbons ' BRL ug/L 500
n-C11 to n-C22 Aromatic Hydrocarbons ' ° BRL ug/L 200
ruuadiuged n-C11 to n-C22 Aromatic Hydrocarbons ' ] BRL 1 ug/L 4[ 200 ;I
CAS Nizmber __ Target Analytes %] - . i Concentration: it -S| v Units*si| Reportinig Limit
91-20-3 Naphthalens BRL ug/L 10
91-57-6 2-Methylnaphthalene BRL ug/l 5
85-01-8 Phenanthrene BRL ug/L 10
83-32-9 Acenaphthene BRL ug/L 10
208-96-8 Acenaphthylene BRL ug/l 10
86-73-7 Fluorene BRL ug/L 10
[120-12-7 Anthracene BRL ug/L 10
206-44-0 Fluoranthene BRL ug/L 10 |
129-00-0 Pyrene BRL ug/L 10 i
56-55-3 Benzolalanthracene BRL ug/L 10 i
218-01-9 Chrysene BRL ug/L 10
205-99-2 Benzoblfluoranthene BRL ug/L 10
207-08-9 Benzolk]fluoranthene BRL ug/L 10
50-32-8 Benzofa]pyrene BRL ug/L 10
193-39-5 tndeno(1,2,3-c,d]pyrene BRL ug/L 10
53-70-3 Dibenzo[a,hJanthracene BRL ug/L 10
191-24-2 Benzolg,h,ilperylene BRL ug/L 10 [
29K QC Surrogate Compounds U f L7 i [IRecovery IR HGEE]! 7 12 QC Linits i
Fractionation: | 2-Fluorobiphenyl 77 % 40-140 %
2-Bromonaphthalene 79 % 40-140 %
Extraction: Chloro-octadecane 63 % 40-130 %
ortho -Terphenyl 80 % 40-140 %
Pal T R " QA/QC Certification - CETEAS T R o RN
Were ail QA/QC procedures requlred by the method followed? ’ Yes
2 Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11,37 No
Method non-conformances indicated above are detailed below on this data report, or in the accompanying project namative
and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.
The accompanying cover letler, project namalive and quality contro! report are considered part of this data repont.

Method Reference:  Method for the Determination of Extractable Petroleum Hydrocadons, MA DEP (1998). Extraction performed
utilizing separatory funnel technique.

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

t Hydrocarbon range data excludes concentrations of any surrogate(s) and/or internal standards eluting it
that range.

° n-C11 to n-C22 Aromatic Hydrocarbons range data excludes the method target analyte concentrations.

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



GROUNDWATER
ANALYTICAL

Trace Metals by ICP-AES and CVAA

Field 1D: MW-2 Laboratory ID:  37768-06

Project: Topsfield DPW/2000.34 Sampled: 12-06-00

Client: Clean Soils Environmental Received: 12-06-00

Container: 500 ml Plastic Preserved: 12-06-00

Preservation: HNO?3 / Cool

Matrix: Aqueous

Cas R e S - T AU Rep gs i1 Rl ﬁy_ B

mlzgr % 9{ L(;?r\\centratlor_l TR ':‘lil!;lﬁ foier hzed ch Baich 1 Meth'?gd

7440-38-2 Arsenic, Total 0.04 mg/L 0.02 1207-00 | MM-1213-W 6010B
7440-39-3 Barium, Total BRL mg/L 0.2 12-07-00 | MM-1213-W 60108
7440-43-9 Cadmium,Total BRL mg/l. | 0.005 120700 | MM-1213-W 60108
7440-47-3 Chromium, Total BRL mg/L 0.01 12-07-00 | MM-1213-W 60108
7439-92-1 Lead,Total 0.017 mg/L| 0.005 120700 | MM-1213-W 60108
7439-97-6 Mercury, Total BRL mg/L{ 0.0002 | 12-07-00 | MP-0882-W 7470A
7782-49-2 Selenium, Total BRL mg/L 0.n 120700 | MM-1213-W 60108
7440-224 Silver, Total BRL mg/L 0.01 120700 | MM-1213-W 60108

Method Keterence:
Report Notations:

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

BRL

| est Methods tor bvaluating Solid Waste, US EPA, SW-846, (hird tdition, Upgate Il (1996).

Keporting Irmits are agjusted for sample ¢ilution and.sampie size.

Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantilied under routine laboratory operaling conaitions.



GROUNDWATER

ANALYTICAL

EPA Method 82608
TCL Volatile Organics by GC/MS

Field 1D: MWwW?2 Laboratory ID: 37768-02

Project: Topsfield DPW/2000.34 QC Batch ID: VM4-1591-W

Client: Clean Soils Environmental Sampled: 12-06-00

Container: 40 ml VOA Vial Received: 12-06-00

Preservation: HCl / Cool Analyzed: 12-09-00

Matrix: Aqueous Dilution Factor: 1

{_ CAS Number . Analyte . " Concentration * 1512 | - Units g Réparting Limit

, 74-87-3 Chloromethane BRL ug/L 0.5

| 75014 Vinyl Chloride o BRL ug/L 0.5

774839 | Bromomethane BRL ug/l 0.5
75-00-3 I' Chloroethane BRL ug/l. 0.5
75-354 1,1-Dichloroethene BRL ug/t 0.5
67-64-1 Acetone BRL ug/L S ]

. 75150 Carbon Disulfide BRL ug/L 5
75-09-2 Methylene Chloride BRL ug/L 2
156-60-5 | trans- 1,2-Dichloroethene BRL ug/L 05 |
75-34-3 1,1-Dichloroethane 4 up/L 0.5
156-59-2 cis- 1,2-Dichloroethene BRL ug/L 0.5
78-93-3 2-Butanone (MEK) BRL ug/l 5

| 67-66-3 Chiloroform BRL . ug/L 05

{71556 1,1,1-Trichloroethane BRL uglt 0.5
56-23-5 Carbon Tetrachloride BRL ug/L 0.5

f51'143-2 Benzene BRL ug/L 0.5

! 107-06-2 1,2-Dichloroethane BRL ug/L 0.5

- 79-01-6 | Trichloroethene o BRL _ugl 0.5

i 78-87-5 ! 1,2-Dichloropropane BRL ug/L 0.5

" 75-27-4 1 Bromodichloromethane BRL ug/L 0.5

710061-01-5 1" cis- 1,3-Dichloropropene BRL ug/L 0.5

7108101 | 4-Methyl-2-Pentanone (MIBK) BRL ug/L 5

108883 _ T Toluene __ —__BRL __ wh | 05 |
10061-02-6 | trans-1,3-Dichloropropene ___BRL wgt | 05
79005 1,1,2-Trichloroethane BRL w/l i 05

,_l_uz-?j_ﬁ-_i: :_. Tetrachloroethene . BRL i -Ls_g_."-l; o 05

' 591.78-6 2-Hexanone BRI, g/l 1 5 ]

. 124-4841 Dibromochloromethane BRI ug/l 0.5

{ 108-90-7 Chlorobenzene BRL ug/l 05 |

! 100414 Ethylbenzene BRL ug/l 0.5

1108-38-3/106-42-3 | meta- Xylene and para- Xylene BRL ug/L 0.5

[ 9547-6 ortho- Xylene BRL ug/L 0.5

| 100-42-5 Styrene BRL ug/L 0.5

| 75-25-2 Bromoform , BRL ug/L 0.5

| 79-34-5 1,1,2,2-Tetrachtoroethane BRL ug/L 0.5

| 1634-04-4 Methy! tert-butyl Ether (MTBE) * BRL ug/L 0.5

1 :QC Surrogate Compotinds ...~ s Recovery . ° | QC Limits ;1

Dibromofiuoromethane 100 % B6-118 %
1,2-Dichloroethane-d, 101 % 80-120%

| Toluene-d, 100 % B3-110%
4-Bromofluorobenzene 100 % 86-115%

Method Reference

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 11l (1996). Analyte list
as specified by the Target Compound List (TCL) of the US EPA Contract Laboratory Program. Analysis
performed utilizing 25mL sample purge volume.

BRL Indicates concentration, if any, is below reporting limit for anatyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limils are adjusted for sample dilution and sample size.

0 Indicates additional target anaiyte.

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



GROUNDWATER
ANALYTICAL

Massachusetts DEP EPH Method
Extractable Petroleum Hydrocarbons by GC/FID

Field ID: Mw3 Laboratory ID:  37768-10
Project: Topsfield DPW/2000.34 QC Batch ID: EP-0770-F
Client: Clean Soils Environmental Sampled: 12-06-00
Container: 1 L Amber Glass Received: 12-06-00
Preservation:; H2504 / Cool Extracted: 12-07-00
Matrix: Aqueous Analyzed: 12-11-00
Dilution Factor:  Aliphatic: 1 Aromatic: 1
EPH Ranges’: - ’ ‘.- 3 Sl st L Concentration: i C Units ;| Reporting Limit
nC9tonC18 Allphanc Hydrocatbons BRL ug/L 500
n-C19 to n-C36 Aliphatic Hydrocarbons © BRL ug/L 500
n-C11 to n-C22 Aromatic Hydrocarbons '° BRL ug/L 200 |
| Unadjusted n-C11 to n-C22 Aromatic Hydrocarbons ' J BRL ] ug/L I 200 |I
CAS NamberT:| Yarget Analytes taf 2] BN Concentration % 542% ], Units '+ | Reporting Limit
91-20-3 Naphthalene BRL ug/L 10
91-57-6 2-Methylnaphthalene BRL ug/L 5
85-01-8 Phenanthrene BRL ug/L 10
83-32-9 Acenaphthene BRL ug/L 10
208-96-8 Acenaphthylene BRL ug/L 10
86-73-7 Fluorene BRL ug/L 10
120-12-7 Anthracene BRL ug/L 10
206-44-0 Fluoranthene BRL ug/l 10
129-00-0 Pyrene BRL ug/L 10
56-55-3 Benzo[a]anthracene BRL ug/l 10
218-01-9 Chrysene BRL ug/L 10
205-99-2 Benzofb]fluoranthene BRL ug/L 10
207-08-9 Benzo[klfluoranthene BRL ug/L 10 |
50-32-8 Benzolajpyrene BRL ug/l 10
193-39-5 indeno[1,2,3-¢,d]pyrene BRL ug/L 10 _l
53-70-3 Dibenzo{a, hjanthracene BRL ug/L 10
_191-24-2 Benzolg,h,ilperylene ug/L 10

.- 557QC Surrogate Compounds s WG ;o

30200 QG Limits gl

Fractionation: 2-Fluorobiphenyl 40 - 140 %
2-Bromonaphthalene 40-140 %
Extraction: Chloro-octadecane N 66 % 40-140 %
ortho -Terphenyl | 77 % 40-140 %
s ey o HEREHETTQAIQC Certification . - iRt TR Ltk
. Were all QNQC procedures required by the melhod followed? Yes
2 Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.32 No

Method non-conformances indicated above are detailed below on this data report, or in the accompanying project narrative
and project quality control repont. Release of this data is authorized by the accompanying signed project cover letter,
The accompanying cover letler, project narrative and quality control report are considered part of this data repon.

Method Reference:

Report Notations:

Method for the Determination of Extractable Petroleum Hydrocarbons, MA DEP (1998). Extraction performed
utilizing separatory funnel technigue,

BRL

Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest

concentration that can be reliably quantified under routine {aboratory operating conditions.

Reporting limits are adjusted for sample dilution and sample size.

t Hydrocarbon range data excludes concentrations of any surrogate(s) and/or intemal standards eluting ir

that range.

¢ n-C11 to n-C22 Aromatic Hydrocarbons range data excludes the method target analyte concentrations.

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



GROUNDWATER

ANALYTICAL

Field 1D: MWw-3

Trace Metals by ICP-AES and CVAA

Laboratory iD:  37768-07

Project: Topsfield DPW/2000.34 Sampled: 12-06-00

Client: Clean Soils Environmental Received: 12-06-00

Container: 500 mL Plastic Preserved: 12-06-00

Preservation: HNQ3 / Cool

Matrix: Aqueous

RSN :;.m FPRP CREpOI m’\ e e TP

CAS Number ; tratlon! -kUmts m Analyz zi Qc: Bah':h“{'»l ,Met‘lg)f_l‘_
7440-38-2 Arsenlc Total 0.03 mg/L 0.02 120700 ; MM-1213-W 60108
7440-39-3 Barium,Total BRL mg/L 0.2 12-07-00 | MM-1213-W 60108
7440-43-9 Cadmiurm,Total BRL mg/L| 0.005 12-07-00 | MM-1213-W &010B
7440-47-3 Chromiurm, Total a.01 mg/L 0.01 120700 | MM-1213-W 6010B
7439-92-1 Lead, Total 0.007 mg/L| 0.005 120700 | MM-1213-W 6010B
7439-97-6 Mercury, Total BRL mg/Li 0.0002 12-07-00 | MP-0882-W 747CQA
7782-49-2 Selenium, Total BRE mg/L 0.01 12-07-00 | MM-1213-W 60108
7440-22-4 | Silver,Total BRL mg/L| 0.0 | 12-07-00 | MM-1213-W | 6010B

Method Keterence:
Report Notations:

lest Methods tor Evaluating Solid Waste, US EFA, SW-44b, Lhird kdition, Update 1If (1996).

concentration that can be rehiably quantihed under routine laboratory operating conditsons,
Keporing Hmits are agjusted 1Or sampie ailution ang sampie size.

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

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest




GROUNDWATER
ANALYTICAL

EPA Method 82608
TCL Volatile Organics by GC/MS
Field ID: Mw3 Laboratory I1D: 3776803
Project: Topsfield DPW/2000.34 QC Batch ID: VM4-1591-W
Client: Clean Soils Environmental Sampled: 12-06-00
Container; 40 mL VOA Vial Received: 12-06-00
Preservation: HC1/ Cool Analyzed: 12-09-00
Matrix: Aqueous Dilution Factor: 1
CAS Number - | TrAnalyté o ER TR Concéntration AN i S8E - Unils - ¢ [ Reporting Limit]
74-87-3 Chloromethane BRL ug/L 0.5 ]
75-01-4 Vinyl Chloride BRL ugfl 0.5
74-83.9 Bromomethane BRL ug/l 0.5
75-00-3 Chloroethane BRL ug/L 0.5
75-35-4 1,1-Dichloroethene BRL ug/L 0.5
67-64-1 Acelone BRL ug/L 5
75-15-0 Carbon Disulfide BRL ug/L S
75-09-2 Methylene Chloride BRL ug/L 2
156-60-5 trans- 1,2-Dichloroethene BRL ug/L 0.5
75-34-3 1,1-Dichloroethane S ug/L 0.5
156-59-2 cis- 1,2-Dichloroethene BRL ug/L 0.5
78-93-3 2-Butanone (MEK) BRL ug/L 5
67-66-3 Chloroform BRL ug/L 0.5
71-55-6 1,1,1-Trichloroethane 8RL ug/L 0.5
56-23-5 Carbon Tetrachloride BRL ug/L 0.5
71-43-2 Benzene BRL ug/L 0.5
107-06-2 1,2-Dichloroethane BRL ug/L 0.5
79-01-6 Trichloroethene BRL ug/L | 05
78-87-5 1,2-Dichloropropane BRL ug/t 0.5
75-27-4 Bromodichloromethane ‘BRL ug/L 0.5
10061-01-5 cis- 1,3-Dichloropropene BRL ug/L 0.5
108-10-1 4-Methyl-2-Pentancne (MIBK) BRL ug/t 5
108-88-3 Toluene BRL ug/L 0.5
[ 10061-02-6 trans- 1,3-Dichloropropene BRL wl | 05 |
{ 79-00-5 1,1,2-Trichloroethane BRL g/l 0.5
j 127-18-4 Tetrachloroethene BRL ug/L 0.5
| 591-78-6 2-Hexanone BRL ug/L 5 i
124-48-1 Dibromochloromethane BRL ug/L 05 |
108-90-7 Chlorobenzene BRL ug/L 0.5
100-41-4 Ethylbenzene BRL ug/l 0.5
108-38-3/106-42-3 | meta- Xylene and para- Xylene BRL ug/L 0.5
95-47-6 ortho- Xylene BRL ug/l | 0.5
100-42-5 Styrene BRL ug/L 0.5
75-25.2 Bromoform BRL ug/L 0.5
79-34-5 1,1,2,2-Tetrachloroethane BRL ug/L 0.5
1634-04-4 Methy) tert- butyl Ether (MT8E) * BRL ug/L 0.5
244 QC Surrogate Compounds ;% »/8RR5H| ML SRYE IR Recovery (R T gl 18] QC Limits #ie's:
Dibromofluoromethane 102 % B6-118 %
1,2-Dichloroethane-d, 103 % B0-120 %
Toluene-d, 99 % 88-110%
4-Bromofluorobenzene 100 % 86-115%

Method Reference:

Report Notations:

Test Methods tor Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 11l (1996). Analyte list
as specified by the Target Compound List (TCL) of the US EPA Contract Laboratory Program. Analysis
performed utilizing 25ml sample purge volume.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentralion that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

¢ Indicates additional target analyte.

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



GROUNDWATER
ANALYTICAL

EPA Method 8260B
TCL Volatile Organics by GC/MS
Field ID: Trip Blank Laboratory ID:  37768-04
Project: Topsfield DPW/2000.34 QC Batch ID: VM4-1591-W
Client: Clean Soils Environmental Sampled: 12-06-00
Container; 40 mL VOA vial Received: 12-06-00
Preservation: HCl/ Cool Analyzed: 12-09-00
Matrix: Aqueous Dilution Factor: 1
CAS Number. [ .. il Analyter: 82 |0 i Concentration NG 3 hvegi 3. UnitsTRE: Reparting Limit
74-87-3 Chloromethane BRL ug/L 0.5
75-01-4 Vinyl Chloride BRL ug/L 0.5
74-83-9 Bromomethane BRL ug/L Q.5
75-00-3 Chloroethane BRL ug/L 0.5
75-35-4 1,1-Dichloroethene BRL ug/L 0.5
67-64-1 Acetone BRL ug/L 5
75-15-0 Carbon Disulfide BRL ug/L 5
75-09-2 Methylene Chloride BRL ug/L 2
156-60-5 trans- 1,2-Dichloroethene BRL ug/l 0.5
75-34-1 1,1-Dichloroethane BRL ug/L 0.5
156-59-2 cis- 1,2-Dichloroethene BRL ug/L 0.5
78-93-3 2-Butanone (MEK) BRL ug/l 5
67-66-3 Chloroform BRL ug/L 0.5
71-55-6 1,1,1-Trichloroethane 8RL ug/L. 0.5
56-23-5 Carbon Tetrachloride BRL ug/L 0.5
71-43-2 Benzene BRL ug/L 0.5
107-06-2 1,2-Dichloroethane BRL up/L 0.5
79-01-6 Trichloroethene BRL ug/L 0.5
78-87-5 1,2-Dichloropropane BRL ug/L ; 0.5
75-27-4 Bromodichloromethane BRL ugl,. ! 0.5
10061-01-5 cis- 1,3-Dichloropropene BRL ug/L 0.5
108-10-1 4-Methyl-2-Pentanone (MIBK) 8RL ught 5
| 108-88-3 Toluene BRL ug/L 0.5
'10061-02-6 trans- 1,3-Dichloropropene | BRL ug/l 05 |
7900-5 1.1,2-Trichloroethane | BRL ug/l 0.5
127-18-4 Tetrachloroethene BRL ug/L 0.5
591-78-6 2-Hexanone BRL ug/l 5
124-48-1 Dibromochloromethane BRL ug/L 0.5
108-90-7 Chlorcbenzene BRL ug/l 0.5
100-41-4 Ethylbenzene | BRL ug/L 0.5
108-38-3/106-42-3 | meta- Xylene and para- Xylene i BRL ug/L 0.5
95-47-6 ortho- Xylene BRL ug/L 0.5
100-42-5 Styrene BRL ug/L 0.5
75-25-2 Bromoform BRL ug/L 0.5
79-34-5 1,1,2,2-Tetrachloroethane BRL ug/L 0.5
1634-04-4 Methyl tert- butyl Ether (MTBE) BRL ug/L 0.5
v~ RiRQCSurrogate Compounds : ¥ [T ¢ izéRecovery EMTIVERREA A QC Limits3R¥dis]
Dibromofluoromethane 98 % 86-118 %
1,2-Dichloroethane-d, 103 % 80-120%
Toluene-d, 99 % 88-110 %
4-Bromofluorobenzene 101 % 86-115%

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Il (1996). Analyte list
as specified by the Target Compound List (TCL) of the US EPA Contract Laboratory Program. Analysis
performed utilizing 25mL sample purge volume.

BRL Indicates concenteation, if any, is below reporting limit for anatyte. Reposting limil is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions,
Reporting limits are adjusted for sample dilution and sample size.

0 Indicates additional target analyte.

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



GROUNDWATER
ANALYTICAL

Project Narrative

Project:  Topsfield DPW/2000.34 labID: 37768
Client: Clean Soils Environmental Received: 12-06-00

A. Physical Condition of 'Si;mple(s)

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

B. Project Documentation

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

C. Analysis of Sample(s) - ' - _ _l

No analytical anomalies or non-conformances were noted by the laboratory during the processing of these
sample(s). All data contained within this 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

Quality Assurance/Quality Control

A. Program Overview

Groundwater Analytical conducts an active Quality Assurance program to ensure the production of high
quality, valid data. This program closely follows the guidance provided by Interim Guidelines and
Specifications for Preparing Quality Assurance Project Plans, US EPA QAMS-005/80 (1980), and Test
Methods for Evaluating Solid Waste, US EPA, SW-846, Update 11l (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 commercially obtained reference materials of certified purity, and documented
for traceability.

Quality Assessment protocols for most 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, laboratory 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 GC/MS sequences, all sequences close with a continuing
calibration standard. GC/MS systems are tuned to appropriate ion abundance criteria daily, or for each 12
hour operating period, whichever is more frequent.

Quality Assessment protocols for most inorganic 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. Standard curves are derived from 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 . oo L0 ouh

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 together for the same analysis, using the same lots of reagents and the
same techniques or manipulations, all within the same continuum of time, up to but not exceeding 24 hours.

Laboratory Control Samples are used to assess the accuracy of the analytical method. A Laboratory Control
Sample consists of reagent water or sodium 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 to assess the level of contamination present in the analytical system. Method 8lanks
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 assess the effectiveness of an analytical method in dealing with each
sample matrix. Surrogate Compounds 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 Surrogate Compound.

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




GROUNDWATER
ANALYTICAL

Quality Control Report
Laboratory Control Sample

Category: EPA Method 82608
QC Batch ID: ' VM4-1591-WL
Matrix: Aqueous

Units:  ug/L

- CASNumber | .. . Analyte - .M =Spiked', Ji | 7 Measured :| . Recovery | ; - QC Limits'"
75-35-4 1,1-Dichloroethene 10 7 73 % 70-130 %
71-43-2 Benzene 10 8 81% 70-130 %
79-01-6 Trichloroethene 10 8 79 % 70-130 %
108-88-3 Toluene 10 8 82 % 70-130%
108-90-7 | Chlorobenzene 10 8 83 % 70-130 %
ey QC Surrogate Compounds - Ty T e Recavery . < | cFe L IQC Limits S S e
Dibromofluoromethane 99 % 86-118%
1,2-Dichloroethane-d, 96 % 80-120%
Toluene-d, 01 % 88-110%
4-Bromofluorobenzene 100 % 86-115%

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update HII {1996).

Report Notations: All calculations performed prior to rounding. Quality Control Limits are defined by the methodology,
or altemnatively based upon the historical average recovery plus or minus three standard deviation units.

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




GROUNDWATER
ANALYTICAL

Quality Control Report

Method Blank

Category: EPA Method 82608
QC Batch ID: YM4-1591-WB
Matrix: Aqueous
CASINGREEE [ = ", AnGE CoRcentration: (PR RS B RepGTirg Lt
74-87-3 Chloromethane BRL 0.5
75-01-4 Vinyl Chloride BRL ug/L 0.5
74-83-9 Bromormethane BRL ug/L 0.5
75-00-3 Chloroethane BRL ug/L 0.5
| 75-35-4 1,1-Dichloroethene BRL ug/L 0.5
67-64-1 Acetone BRL ug/L 5
75-150 Carbon Disulfide BRL ug/L. 5
7509-2 Methylene Chloride BRL ug/L 2
156-60-5 trans- 1,2-Dichloroethene BRL ug/L 0.5
1634-04-4 Methyl ter- butyl Ether (MTBE)® BRL ug/l 0.5
75-34-3 1,1-Dichloroethane BRL ug/L 0.5
156-59-2 cis- 1,2-Dichloroethene BRL ug/l 0.5
78-93-3 2-Butanone (MEK) BRL ug/L S
67-66-3 Chloroform BRL ug/L 0.5
71-55-6 1,1, 1-Trichloroethane BRL ug/l 0.5
56-23-5 Carbon Tetrachloride BRL ug/l 0.5
71-43-2 Benzene BRL ug/l Q.5
107-06-2 1,2-Dichloroethane BRL ug/L 0.5
79-01-6 Trichloroethene BRL ug/L 0.5
78-87-5 1,2-Dichloropropane BRL __ugl 0.5
75-27-4 Bromodichloromethane BRL ug/L 0.5
10061-01-5 cis- 1,3-Dichloropropene BRL ug/L 0.5
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/l 5
108-88-3 Toluene BRL ugll 0.5
10061-02-6 trans- 1,3-Dichloropropene BRL ug/L 0.5
79-00-5 1,1,2-Trichloroethane BRL ug/L 0.5
127-18-4 Tetrachloroethene BRL | ug/L 0.5
591-78-6 2-Hexanone BRL ug/l 5
124-48-1 Dibromachloromethane BRL ug/L 0.5
108-90-7 Chiorobenzene BRL | ug/L 0.5
100-41-4 Ethylbenzene BRL [ ugh 0.5
108-38-3/106-42-3 | meta- Xylene and para- Xylene BRL ug/L 0.5
95-47-6 ortho- Xylene BRL ug/L 0.5
100-42-5 Styrene BRL ug/L 0.5
75-25-2 Bromoform BRL ug/l 0.5
79-34-5 1,1,2,2-Tetrachloroethane BRI ug/L 0.5
¥#iQCiSurrogate Conipounds 772 GG T T iRecovery BRI 28 - | T QC Limits EE: )
Dibromofluoromethane 96 % B6-118 %
1,2-Dichloroethane-d, 96 % 80-120 %
Toluene-d, 98 % 88-110%
| 4-8romoflucrobenzene 100 % 86-115%

Method Reference:

TestMethods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 11l (1996). Analyte list

as specified by the Target Compound List (TCL) of the US EPA Contract Laboratory Program. Analysis
performed utilizing 25mL sample purge volume.

Report Notations: BRL indicates concentration, it any, is below reporting limit for anatyte. Reporting limit is the lowest
conceniration that can be reliably quantified under routine laboratory operating conditions.
Reponing limits are adjusted for sample dilution, percent moisture and sample size.

4] Indicates additional target analyte.

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



GROUNDWATER
ANALYTICAL
Quality Control Report
Laboratory Control Sample
Category: Metals
Matrix: Aqueous

o] e oot | gy | gl [ o] e o]
7440382 | Arsenic 60108 | MM-1213-WL | mglL 1.0 098 | 98% | 80-120% :
744039-3 | Barium 6010B | MM-1213-WL | mg/l 1.0 095 | 95% | 80-120%
744043-9 | Cadmium 6010B | MM-1213WL | mglL 10 099 | 99% | 80-120%
744047-3 | Chromium | 60108 | MM-1213-WL | mgiL 10 | 099 | 9% | 80-120% |
7439.92-1 | Lead 60108 | MM-1213-WL | mglL 1.0 099 | 99% | 80-120 %
7439.976 | Mercury 7470A | MP0882-WL | mg/L | 0.0010 | 0.0010 | 98% | 80-120%
7782492 | Selenium 60108 | MM-1213-WL | mg/L 10 1.0 97% | 80-120% |
7440224 | Sitver 6010B | MM-1213WL | mglL 1.0 093 | 93% | 80-120% |

Method References:
Report Notations:

Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Update Nl (1996).

All calculations performed prior to rounding. Quality Control Limits are defined by the methodology,
or altematively based upon 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



GROUNDOWATER
ANALYTICAL

Quality Control Report
Method Blank

Category:  Metals
Matrix: Aqueous

7440.35.2 mg/L 0.02 MM-1213-WB 60108
7440-39-3 Barium BRL mg/L 0.20 | MM-1213-WB 60108
7440-43-9 Cadmium BRL - mg/L | 0.005 | MM-1213-WB 60108
7440-47-3 Chromium BRL mg/L 0.01 | MM-1213-W8 60108
7439-92-1 Lead BRL mg/L 0.005 | MM-1213-WB 60108
7439-97-6 Mercury BRL mg/l | 0.0002 | MP-0882-WB 7470A
7782-49-2 Selenium BRL mg/L 0.01 MM-1213-WB 60108
7440-22-4 Silver BRL mg/L 0.01 MM-1213-WB 6010B

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

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

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



GROUNDWATER
ANALYTICAL
Quality Control Report
Laboratory Control Sample
Category: MA DEP EPH Method
QC Batch ID: EP-0770-F
Water
ug/L
Y CASINGMbETM| 11 | = ABANAIVIE = (o1 | v Spiked |+ | grMeasured ;. | ¥ Recovery . s QCiLimits 27|
111-84-2 n-Nonane {(C9) 50 24 ! 47 % 40-140 %
629-59-4 n-Tetradecane (C14) 50 34 i 68% | 40-140%
629-92-5 n-Nonadecane (C19) ___50 39 ; 78% 40-140 %
112-958 n-Eicosane (C20) 50 40 80 % 40-140 %
630-024 n-Octacosane (C28) 50 38 77 % 40-140 %
91-20-3 Naphthalene S50 32 65 % 40-140 %
83-32-9 Acenaphthene S0 38 76 % 40-140%
120-12-7 Anthracene 50 50 99 % 40-140 %
129-00-0 Pyrene 50 47 95 % 40-140 %
218-01-9 Chrysene 50 53 105 % 40-140 %
mm{sr@:acammuwsm@ﬁ:;ér;;.jx-:._mn&mfmoc&uﬁnmw
Fractionation: 2-Fluorobiphenyl ) 88 % 40-140%
2-Bromonaphthalene 94 % 40-140 %
Extraction: | Chloro-octadecane 78 % 40-140 % N
_ortho-Terphenyl 98 % 40-140% e

Method Reference:
Report Notations:

Method for the Determination of Extractable Petroleum Hydrocarbons, MA DEP (1998).

All calculations performed prior to rounding. Quality Control Limits are defined by the methodology,
or altematively based upon the historical average recovery plus or minus three standard deviation units.

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



GROUNDWATER
ANALYTICAL
Quality Control Report
Method Blank
Category: MA DEP EPH Method
QC Batch ID: EP-0770-F
Matrix: Water
[ EPHRangesEs —  wr R RNET AERIConcemtration A . | URtSTS REporting Limit
n-C3 to n-C18 Aliphatic Hydrocarbons ' BRL | ugl 500
n-C19 to n-C36 Aliphatic Hydrocarbons | BRL ug/L 500
n-C11 to n-C22 Aromatic Hydrocarbons * ° BRL ug/L 200
{ Unadjusted n-C11 to n-C22 Aromatic Hydrocarbons ' | BRL | uwgl | 200 |
_ CASINUMbErM- - .Target Analytes FauE KT HBRyConCentrationINENIRE .| EuUnits B Reporting Limit
91-20-3 Naphthalene BRL ug/L 10
91-57-6 2-Methylnaphthalene BRL ug/L 5
85-01-8 Phenanthrene BRL ug/L 10
83-32.9 Acenaphthene BR{, ug/L 10
208-96-8 Acenaphthylene BRL ug/L 10
86-73-7 Fluorene BRL ug/L 10
120-12-7 Anthracene BRL ug/L 10 |
206-44-0 Fluoranthene BRL " ug/l 10
129-00-0 Pyrene BRL ug/L 10
56-55-3 Benzo[alanthracene BRL ug/L 10
218-01-9 Chrysene BRL ug/L 10 |
205-99-2 Benzo[b]fluoranthene BRL | ug/L 10
207-08-9 Benzolk]fluoranthene BRL ougll 10
50-32-8 Benzofa]pyrene BRL ug/L 10 |
193-39-5 Indenal1,2,3,d]pyrene BRL ug/L 10
| 53-70-3 Dibenzo[a,hjanthracene L BRL ug/L 10
[ 191-24-2 Benzolg,h,ilperylene _____ _BRL | ugl _10
kS QCISUrORAICOmPounds A, AT B S MM ReCove v IRIBIMINA Y | SR QG Lirn it WBEv:R
Fractionation: 2-Fluorobiphenyl 87 % 40-140 %
2-Bromonaphthalene 88 % 40-140 %
Extraction: Chloro-octadecane 79 % 40-140 %
ortho -Terphenyl 90 % 40-140 %

Method Reference:  Method for the Determination of Extractable Petroleun Hydrocarbons, MA DEP (1998).

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.

Reporting limits are adjusted for sample dilution and sample size.

t Hydrocarbon range data excludes concentrations of any surrogate(s) and/or intemal standards eluting it

that range.

o n-C11 10 n-C22 Aromatic Mydrocarbons range data excludes the method target analyte concentrations.

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



GROUNDWATER
ANALYTICAL

Certifications and Approvals

CONNECTICUT, Department of Health Services, PH-0586

Polable Water, Wastewater/Trade Waste, Sewage/Effluent, and Soil

pH, Conductivity, Acidity, Alkalinity, Hardness, Chioride, Fluoride, Ammonia, Kjeldah! Nitrogen, Nitrate, Nitrite, Orthophosphate, Total Dissolved
Salids, Cyanide, Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Total Chromium, Hexavatent Chromium, Cobalt, Copper, Iron, Lead,
Magnesium, Manganese, Mercury, Molybdenum, Nitkel, Potassium, Selenium, Silver, Sodium, Thalliym, Tin, Titanium, Vanadium, Zinc, Purgeable
Halocarbons, Purgeable Aromalics, Pesticides, PCBs, PCBs in Qil, Ethylene Dibromide, Phenols, Oil and Grease.

MAINE, Department of Human Services, MA103

Drinking Water

Reciprocal certification in accordance with Massachusetts certification for drinking water z2nalytes.

Waste Water
Reciprocal cenification in accordance with Massachusetts certification for waste water analytes.

MASSACHUSETTS, Department of Environmental Protection, M-MA-103

Potable Water

Antimony, Arsenic, Barium, Beryllium, Cadmium, Chromium, Copper, Lead, Mercury, Nickel, Selenium, Thallium, Nitrate-N, Nitrite-N, Fluoride,
Sodium, Sulfate, Cyanide, Turbidity, Residual Free Chiorine, Calcium, Total Alkalinity, Total Dissolved Solids, pH, Trihalomethanes, Volatile Organic
Compounds, 1,2-Dibromoethane, 1,2-Dibromo-3-chioropropane, Total Coliform, Fecal Coliform, Heterotrophic Plate Coumt, E-Coli

Non-Potable Water

Aluminum, Antimony, Arsenic, Beryllium, Cadmium, Chromium, Cobaly, Copper, lron, Lead, Manganese, Mercury, Motybdenum, Nickel, Selenium,
Silver, Strontium, Thallium, Titanium, Vanadium, Zinc, pH, Specific Conductance, Total Dissolved Solids, Total Hardness, Calcium, Magnesium,
Sodium, Potassium, Total Alkalinity, Chloride, Fluoride, Sulfate, Ammonia-N, Nitrate-N, Kjeldahl-N, Orthophosphate, Total Phosphorus, Chemical
Onygen Demand, Biochemical Oxygen Demand, Tota! Cyanide, Non-Filterable Residue, Total Residual Chiorine, Oil and Grease, Totwal Phenolics,
Volatile Halocarbons, Volatile Aromatics, Chlordane, Aldrin, Dieldrin, DDD, DDE, DDT, Heptachlor, Heptachlar Epoxide, Polychlorinated
Biphenyls {water), Polychlorinated Biphenyls (oil).

i MICHIGAN; Department of Environméntél 'Qdaﬁty "',-._ ’ .

Drinking Water

Trihalomethanes, Regulated and Unregulated Volatile Organic Compounds by EPA Method 524.2; 1,2-Dibromoethane, t,2-Dibromo-3-
chloropropane by EPA Method 504.1

NEW HAMPSHIRE, Department of Enviroi_lmeht;il Services, 202798

Drinking Water

Metals by Graphite Furnace, Metals by ICP, Mercury, Nitrite-N, Orthophosphate, Residual Free Chlorine, Turbidity, Total Filterable Residue, Calcium
Hardness, pH, Alkalinity, Sodium, Sulfate, Total Cyanide, Insecticides, Herbicides, Base/Neutrals, Trihalomethanes, Volatile Organics, Vinyl
Chloride, DBCP, EDB, Nitrate-N,

Wastewater

Metals by Graphite Fumace, Metals by ICP, Mercury, pH, Specific Conductivity, TDS, Total Hardness, Calcium, Magnesium, Sodium, Potassium,
Total Alkalinity, Chloride, Fluoride, Sulfate, Ammonia-N, Nitrate-N, Orthophosphate, TKN, Total Phosphorus, COD, BOD, Non-Filterable Residue,
Oil & Grease, Total Phenolics, Tota! Residual Chlorine, PCBs in Water, PCBs in Oil, Pesticides, Volatile Organics, Total Cyanide.

RHODE ISLAND, Department of Health, 54

Surface Water, Air, Wastewater, Potable Water, Sewage
Chemistry: Organic and Inorganic

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



GROUNDWATE R ggugg;v?goﬁmalwcal. Inc.
ANALYTICAL 228 Main Stco

Buzzards Bay, MA 02532

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

December 8, 2000

Mr. Alexander Pancic
Clean Soils Environmental
P.O. Box 591

Ipswich, MA 01938

Project: Topsfield DPW Yard/2000.34
Lab ID: 37700
Sampled:  11-30-00

Dear Alex:

Enclosed are the PCBs, Extractable Petroleum Hydrocarbons, Hydrocarbon Fingerprint, Metals,
Volatile Organics, and Metals Analyses performed for the above referenced project. This project
was processed for Priority One Week turnaround.

This letter authorizes the release of 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 Assurance/Quality Control procedures employed by our laboratory,
and a statement of our state certifications.

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

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

Sincerely,

2{4{4%’?@2&

Jonatha Sanford
President

JRS/myr
Enclosures



GROUNDWATER
ANALYTICAL

Massachusetts DEP VPH Method
Volatile Petroleum Hydrocarbons by GC/PID/FID

Field {D: B-1 Laboratory ID:  37700-05
Project: Topsfield DPW Yard/2000.34 QC Batch ID: VG1-1161-E
Client: Clean Soils Environment Sampled: 11-30-00
Container: 60 miL Glass Vial Received: 12-01-00
Preservation: Methanol / Cool Analyzed: 12-05-00
Matrix: Soil Dilution Factor: 1
% Moisture; 17
VPH Ranges ..t oed .'-- S o T U Concentration . Sy Cdeil Units 1555 | Repiorting Limit
n-C5 to n-C8 Aliphatic Hydrocarbon BRL mg/Kg 1.0
n-C9 to n-C12 Aliphatic Hydrocarbons ' © BRL mg/Kg 1.0
n-C9 to n-C10 Aromalic Hydrocarbons ' BRL mg/Ke 1.0
Unadjusted n-C5 to a-CB Aliphatic Hydrocarbons * BRL mg/Kg 1.0
Unadijusted n-C9 to n-C12 Aliphatic Hydrocarbons ' 1.2 mg/Kg 1.0
[ 30t QCSurrogateCompoundsid -, 553+ 2 t Recoveryd - R rii | S REEIQGILIMIts IR,
[ 2,5-Dibromotoluene (PID) 94 % 70-130 %
\ 2,5-Dibromotoluene (FID) 98 % 70-130 %
£k AR S ISR ~ i AL - ML QA/QC Certification - “
1. Were all QA/QC procedures required by the method followed?
2. Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to Ihe method, as specified in Section 11.3.2.17 No

Method non-conformances indicated above are detailed below on this data repont, or in the accompanying project narrative
and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.

_The accompanying cover letter, project namative and quality control report are considered part of this data repont.

Method Reference:  Method for the Determination of Volatite Petroteurn Hydrocarbons, MA DEP (1998). Results are calculated
on a dry weight basis.

Repor{ Notations: BRL indicates concentration, if any, is below reporting limit for analyte. Reponting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting {imits are adjusted for sample dilution, percent moisture and sample size.

t Hydrocarbon range data excludes concentrations of any surrogate(s} and/or intemal standards eluting in
that range.

¢ n-C5 to n-C8 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations.

® n-C91ton-C12 Aliphatic Hydrocarbens range data excludes the method targel analyte concentrations and
the concentration for the n-C9 to n-C10 Aromatic Hydrocarbons range.

bt Analyte elutes in the n-C5 to n-C8 Aliphatic Hydrocarbons range.
t Analyte elutes in the n-C9 to n-C12 Aliphatic Hydrocarbons range.

Groundwater Anaiytical, Inc., P.O. Box 1200, 228 Main Streel, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

EPA Method 8260B
TCL Volatile Organics by GC/MS

Field 1D: B1 Laboratory ID:  37700-01
Project: Topsfield DPW Yard/2000.34 QC Batch ID: VM5-1360-5
Client: Clean Soils Environmental Sampled: 11-30-00
Container: 40 mL VOA Vial Received: 12-01-00
Preservation: NaHSO4 / Cool Analyzed: 12-05-00
Matrix: Soil Oilution Factor: 1
% Moisture: 17
[ CAS Number""} Analyte %545 2o 7i oLl Concentration .- -7 - |, Units¥i| Reporting Limit
''74.87-3 Chloromethane BRL ug/Kg 10
775013 | Vinyl Chioride BRL ug/Kg 10
74839 ""| Bromomethane " BRL T ugKg 10
75-00-3 Chloroethane BRL ug/Kg 10
"75-354 1,1-Dichloroethene BRL ug/Kg 5
67-64-1 Acetone BRL ug/Kg 200
75-15-0 Carbon Disulfide BRL ugKg | 50
75-09-2 i Methylene Chloride BRL ug/Kg 10
156-60-5 trans- 1,2-Dichlorgethene BRL ug/Kg 5
71634044 Methyl tert- butyl Ether (MTBE}" BRL ug/Kg 5
75-34-3 i 1,1-Dichloroethane BRL ug/Kg 5
156-59-2 cis- 1,2-Dichloroethene BRL ug/Kg 5
| 78933 2-Butanone (MEK) " BRL ug/kg 50
67-66-3 Chioroform BRL ug/Kg 5
——71-55_-6 : 1,1,1-Trichloroethane _ﬂq__ BRL uglKg | 5
{56.23.5 | “Carbon Tetrachioride BRL ug/Kg_ 5
L 71-4322 B | Benzene BRL ug/Kg 5
| 107062 " 1,2-Dichloroethane - BRL ug/Kg s
i _7—9_-_0_1_-6 w__!_Tr_i(_:hlgroethene BRL ug/Kg_m 5
| 78-87-5 __i71,2-Dichloropropane _ BRL i ugKg | 5
1775274 Bromodichloromethane BRL ugkg | 5 !
:T_TOOG]_—_QE& | cis- 1,3-Dichloropropene BRL ug/Kg 5 —_]
108-10-1 | 4-Methyl-2-Pentanone (MIBK) ~_BRU ugkg | 50
| 108-88-3 ¢ Toluene BRL ug/Kg 5
10061-02-6 | trans- 1,3-Dichloropropene BRL L ug/kg 5
79005~ {"1,1,2-Trichloroethane _ BRL . up/kg s
127-18-4 Tetrachloroethene BRL ug/Kg 5
591-78-6 2-Hexanone BRL ug/Kg 50
124-48-1 Dibromochlcromethane BRL ug/Kg 5
108-90-7 Chlorobenzene BRL ug/Kg 5
100-41-4 Ethylbenzene BRL i ug/Kg 5
108-38-3/106-42-3 | meta- Xylene and para- Xylene BRL I ug/Kg 5
95-47-6 ortho- Xylene BRL i ug/kg 5
L 100-42-5 Styrene BRL ug/Kg 5
75-25-2 Bromoform BRL ug/Kg 5
79-34-5 1,1,2,2-Tetrachloroethane BRL ug/Kg 5
QC Surrogate Compounds - b J . YRecovery - QC-Limits-, = .
Dibromofluoromethane 103 % 80-120 %
V,2-Dichloroethaned, 116 % i 80-120 %
i Toluene-d, ’ 99 % i 81-117 %
4-Bromolluorobenzene 97 % ] 74-121%

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update LIl {1996). Analyte list
as specified by the Target Compound List (TCL) of the US EPA Contract Laboratory Program. Results are

reported on a dry weight basis.
BRL

Indicates concentration, if any, is below reporting Hmit for analyte. Reporting limil is the lowest

concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution, percent moisture and sample size.
0 Indicates additional target analyte.

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



GROUNDWATER
ANALYTICAL

Massachusetts DEP EPH Method
Extractable Petroleum Hydrocarbons by GC/FID

Field ID: 81 Laboratory ID:  37700-07
Project: Topsfield DPW Yard/2000.34 QC Batch ID: EP-1062-M
Client: Clean Soils Environmental Sampled: 11-30-00
Container: 126 mL Amber Glass Received: 12-01-00
Preservation: Cool Extracted: 12-04-00
Matrix; Soil Analyzed: 12-05-00
% Moisture: 17 Dilution Factor:  Aliphatic: 1 Aromatic: 1
EPH Ranges’. LR “3 7 5 Concentration o Units 2. -| Reporting Limit
n-C9 to n-C18 Al|phauc Hydrocarbons 86 mg/Kg 36
i n-C19 to n-C36 Aliphatic Hydrocarbons ' 350 mg/Kg 36
{ n-C11 to n-C22 Aromatic Hydrocarbons ' * 210 mg/Kg 36
" Unadjusted n-C11 to n-C22 Aromatic Hydrocarbons * | 210 mg/Kg 36 |
CAS Numbér:, |- - Target:Analytes” Sl 46 SR Concentration 7 . | = Units'g! | Reporting Limit|
91-20-3 Naphthalene BRL mg/Kg 0.60 |
91-57-6 2-Methylnaphthalene BRL mg/Kg 0.60
85-01-8 Phenanthrene BRL mg/Kg 0.60
83-32-9 Acenaphthene BRL mg/Xg 0.60
208-96-8 Acenaphthylene BRL mg/Kg 0.60
86-73-7 Fluorene BRL mg/Kg 0.60
i 120-12-7 Anthracene BRL mg/Kg 0.60
| 206440 Fluoranthene 0.67 mg/Kg 0.60
129-00-0 Pyrene 0.69 mg/Kg 0.60
56-55-3 Benzo[aJanthracene BRL mg/Kg 0.60
| 218-01-9 Chrysene BRL mg/Kg 0.60
i 205-99-2 Benzofblfluoranthene BRL mg/Kg 0.60
i 207-08-9 Benzo[kfluoranthene BRL | mgKg 0.60
| _50-32-8 Benzolalpyrene BRL i mg/Kg 0.60
i 193-39-5 Indeno[1,2,3<,d]pyrene BRL | mg/kg | 0.60
i 53.70-3 Dibenzo[a,hlanthracene BRL mg/Kg 0.60
! 191-24-2 Benzo[g h,i]perylene 8RL mg/Kg 0.60
t . 2FQC:Surrogate Compounds -+ - R | 200 TR BRRecovery Dr- 5 . |- 'QC Limits 2ENgh
’ Fractionation: 2-Fluorobiphenyl 86 % 40-140 %
i 2-Bromonaphthalene 90 % 40-140 %
; Extraction: Chloro-octadecane 65 % 40-140 %
L ortho -Terphenyl 79 % 40 - 140 %
\; CRERSe R einsn 2 EQAIQCCertification v Y R
~Were all QAQC procedures requued by the method foliowed? Yes
2 Were ali performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3.1.17 Yes
Method non-conformances indicated above are detailed below on this data repon, or in the accompanying project narrative
and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.

The accompanying cover letter, project narrative and quality control report are considered part of this data report.

Method Reference:

Report Notations:

Method for the Determination of Extractable Petroleurn Hydrocarbons, MA DEP {(1998). Results are calculated
on a dry weight basis. Melhod modified by use of microwave accelerated solvent extraclion technique.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.

Reporting limils are adjusted {or sample dilution, percent moisture and sample size.

+ Hydrocarbon range data excludes concentrations of any surrogate(s) and/or internal standards eluting it

that range.

& n-C11 to n-C22 Aromatic Hydrocarbons range data excludes the method target analyte concentrations.

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



Trace Metals by ICP-AES and CVAA
Field ID: B1 Laboratory ID:  37700-10
Project: Topsfield DPW Yard/2000.34 Sampled: 11-30-00
Client: Clean Soils Environmental Received: 12-01-00
Container: 250 mL Glass % Solids 83
Preservation: Cool
Matrix: Soil
e RH o LR EmRg T U  Repotting ﬁ e i Method
CASNGREES) . ' Anaie %%m"e'?':- ¢ Uit RAvayzedy s QC Batch i Method
7440-38-2 Arsenic, Total 3.2 mg/Kg 59 12-05-00 | MM-01175-5 6010B
7440-39-3 Barium, Total BRL mg/Kg 24 12-05-00 [ MM-01175-S 6010B
7440-43-9 | Cadmium, Total BRL mg/Kg | 0.59 | 12-05-00 | MM-01175-5 | 60108
7440-47-3 Chromium, Total 13 mg/Kg i2 12-05-00 | MM-01175-5 6010B
7439-92.1 Lead, Total BRL mg/Kg 12 12-05-00 | MMD1175-S 60108
| 7439976 | Mercury, Total BRL mg/Kg | 0.058 | 120500 | MP-0890-S | 7471A
‘ 7782-49-2 Selenium, Total 8RL mg/Kg 12 12-05-00 | MM-Q1175S 6010B
{ 7440-224 | Silver, Total BRL me/Kg | 59 | 12-05-00 | MM-01175-S | 60108

Method Reference:

Report Notations:

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

BRL

Keporing 1imits are ag)justed 107 sample AiUlion anad sample size.

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update IIi (1996).
Kesults are reported on a dry weignt basis,

Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentranion that can be reliably quantified under routing lanoratory operating conditions.




GROUNDWATER
ANALYTICAL
EPA Method 8082
Polychlorinated Biphenyls (PCBs} by GC/ECD
Field ID: B1 Laboratory 1D: 37700-10
Project: Topsfield DPW Yard/2000.34 QC Batch ID: PB-1192-M
Client; Clean Soils Environmental Sampled; 11-30-00
Container: 250 mL Glass Received: 12-01-00
Preservation: Cool Extracted: 12-05-00
Matrix: Soil Analyzed: 12-06-00
% Moisture: 17 Dilution Factor; 1
" CAS Nusmberi [ 33 20 HAnalpte it @y [+ i (Concentration § 23 E4 5[+ 1 Units | |Reporting Limit]
12674-11-2 Aroclor 1016 BRL ug/Kg 93 I
11104-28-2 Aroclor 1221 BRL ug/Kg 93 !
11141-16-5 Aroclor 1232 BRL ug/Kg | 93
53469-21-9 Aroclor 1242 BRL ug/Kg | 93
12672-29-6 Aroclor 1248 BRL ug/Kg 93
11097-69-1 Aroclor 1254 BRL ug/Kg 93
11096-82-5 Aroclor 1260 BRL ug/Kg | 93

L. ASQGSurogate,Compound Baadwrsdi | . » TRl Recovery,

PRAE QC Limits F

| Tetrachloro-m -xylene

81 %

25-121%

| Decachlorobiphenyl

102 %

28-138 %

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Il (1996). Analyte ist
as Aroclor analytes formerly specified by EPA Method 8080A. Results are reported on a dry weight basis.
Report Notations: BRL Indicates concentration, if any, is below reposting limit for analyte. Reporting limit is the lowesl

concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution, percent meisture and sample size.

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



GROUNDWATER
ANALYTICAL

EPA Method 8260B
TCL Volatile Organics by GC/MS

Field ID: B6 Laboratory ID:  37700-02

Project: Topsfield DPW Yard/2000.34 QC Batch 1D: VM5-1360-5

Client: Clean Soils Environmental Sampled: 11-30-00

Container: 40 mL VOA Vial Received: 12-01-00

Preservation: NaHSO4 / Cool Analyzed: 12-05-00

Matrix: Soil Dilution Factor: 1

% Moisture: 29

- CAS Number ) . -Analyter., Concentration _ - + Units; .5 Reporting Limit
74-87-3 Chloromethane BRL ug/Kg 13
7501-4 Vinyl Chloride BRL ug/Kg 13
74-83-9 | Bromomethane BRL ug/Kg 13
75-00-3 i Chloroethane BRL ug/Kg 13
75-35-4 1,1-Dichloroethene BRL ug/Kg 7
67-64-1 Acetone | BRL ug/Kg 260
75-150 Carbon Disulfide [ BRL ug/Kg 65
75-09-2 Methylene Chloride BRL ug/Kg 1]
156-60-5 trans- 1,2-Dichloroethene BRL ug/Kg 7
1634-04-4 Methyl tert- butyl Ether (MTBE)® BRL ug/Kg 7
75-34-3 1 1,1-Dichloroethane BRL ug/Kg 7
156-59-2 | cis-1,2-Dichloroethene BRL ug/Kg 7
78-93-3 { 2-Butanone (MEK} BRL ug/Kg 65
67-66-3 i Chloroform BRL ug/Kg 7
71-55-6 1,1,1-Trichloroethane BRL ug/Kg 7
56-23-5 Carbon Tetrachloride i BRL ug/kg 7
71-43-2 Benzene BRL ug/Kg 7
107-06-2 | 1,2-Dichloroethane BRL ug/Kg 7 !
79016 Trichloroethene BRL ug/Kg 7 i
78-87-5 1,2-Dichloropropane BRL ug/Kg 7 :
75-27-4 Bromodichioromethane BRL ug/Kg 7 }
10061-01-5 cis- 1,3-Dichloropropene BRL ug/Kg 7 |
108-10-1 4-Methyi-2-Pentanone (MIBK) BRL ug/Kg 65 ;
108-88-3 Toluene BRL ug/Kg 7 !
10061-02-6 trans- 1,3-Dichloropropene BRL i ugig 7 i
79-00-5 1,1,2-Trichloroethane BRL b ug/kg 7
127-18-4 “Tetrachloroethene BRL ug/Kg 7
591-78-6 2-Hexanone BRL ug/Kg 65
124-48-1 Dibromochloromethane BRL ug/Kg 7
108-90-7 Chlorobenzene BRL ug/Kg 7
100414 Ethylbenzene BRL ug/Kg 7

108-38-3/106-42-3 | meta- Xylene and para- Xylene BRL ug/Kg’ 7
95-47-6 ortho- Xylene BRL ug/Kg 7
100-42-5 Styrene BRL ug/Kg 7 |

| 75-25-2 Bromoform i BRL ug/Kg 7 |
79-34-5 1,1,2,2-Tetrachloroethane | BRL ug/Kg 7 |

QC Surrogate Compounds . Recovery.”- =~ - . QC Limits " -

Dibromofluoromethane 102 % 80-120%
1,2-Dichloroethane-d, 118 % 80-120%
Toluene-d, 100 % 81-117%
4-Bromofluorobenzene i 99 % 74-121 %

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update HI (1996). Analyte list
as specified by the Target Compound List (TCL) of the US EPA Contract Laboratory Program. Results are

reported on a dry weight basis.

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

0 tndicates additional target analyte.

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



GROUNDWATER
ANALYTICAL

Massachusetts DEP EPH Method
Extractable Petroleum Hydrocarbons by GC/FID

Field 1D: Bé6 Laboratory ID:  37700-08
Project: Topsfield DPW Yard/2000.34 QC Batch ID: EP-1062-M
Client; Clean Soils Environmental Sampled: 11-30-00
Container: 120 mL Amber Glass Received: 12-01-00
Preservation: Cool Extracted: 12-04-00
Matrix: Soil Analyzed: 12-06-00
% Moisture: 29 Dilution Factor:  Aliphatic: 1 Aromatic: 1
EPH Ranges: - S RETORRT] U Cancentration’ ) Y ik Units®y | Reporting Limit
n-C9 to n-C18 Aliphatic Hydrocarbons BRL mg/Kg 42
n-C19 to n-C36 Aliphatic Hydrocarbons ' BRL mg/Kg 42
n-C11 to n-C22 Aromatic Hydrocarbons ' ° BRL mg/Kg 42
[ Unadjusted n-C11 to n-C22 Aromatic Hydrocarbons ' | BRL mg/Kg 2 |
" CAS Numbér' [ * - Target.Analytes =0 | . . 35 Concentration¥! o S8l . Units | Reporting Limit
91-20-3 | Naphthalene BRL mg/Kg 0.69
91-57-6 i 2-Methylnaphthalene BRL mg/Kg 0.69
85-01-8 | Phenanthrene BRL mg/Kg 0.69
83-32-9 ! Acenaphthene BRL mg/Kg 0.69
203-96-8 ! Acenaphthylene BRL mg/Kg 0.69
| 86-73-7 Fluorene BRL mg/Kg 0.69
120-12-7 Anthracene BRL mg/Kg 0.69
206-44-0 Fluoranthene BRL mg/Kg 0.69
129-00-0 i Pyrene BRL mg/Kg 0.69
| 56-55-3 ! Benzo[alanthracene 8RL mg/Kg 0.69
| 218-01-9 Chrysene BRL mg/Kg 0.69
205-99-2 Benzo[b]fluoranthene BRL mg/Kg 0.69
1 207-08-9 Benzolk]fluoranthene BRL mg/Kg 0.69
| 50-32-8 Benzofalpyrene BRL mg/Kg 0.69
193-39-5 : Indeno|1,2,3-¢,d]pyrene BRL mg/Kg 0.69
53.70-3 | Dibenzofa,h]anthracene BRL mg/Kg 0.69
_191-24-2 Benzo[g,h,i]perytene BRL mg/Kg 0.69
7 77QC Survogate Compotinds RRE SR | 14735 S Recovery Ve UG B QG imits el -
Fractionation: | 2-Fluorobiphenyl 84 % 40-140 %
2-Bromonaphthalene 83 % 40-140 %
Extraction: Chloro-octadecane 62 % 40 - 140 %
ortho -Terphenyl 79 % 40-140 %
ABRD  C at P ENR-YQAIQC Certification © . TILENGRRE Y g ST
1. Were all QA/QC procedures requrred by the method followed? Yes
2. Were all performancefacceptance standards for the required QA/QC procedures achieved? Yes
3. Werm any significant modifications made to the method, as specified in Section 11.3.1.17 Yes
Method non-conformances indicated above are detailed below on this data report, or in the accompanying project narrative
and project quality control report. Release of this dala is authorized by the accompanying signed project cover letter.
The accompanying cover letter, project narrative and quality control report are considered part of this data report.

Method Reference:

on a dry weight basis. Method modified by use of microwave accelerated solvent exiraction technigue.

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

t Hydrocarbon range data excludes concentrations of any surrogate(s) and/or internat standards eluting it

that range.

9 n-Ci1{o n-C22 Aromatic Hydrocarbons range data exciudes the method target analyte concentrations.

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

Method for the Determination of Extractable Petroleum Hydrocarbons, MA DEP (1998). Results are calculated



Trace Metals by ICP-AES and CVAA

Field ID: B6 Laboratory 1D:  37700-11

Project: Topsfield DPW Yard/2000.34 Sampled: 11-30-00

Client: Clean Soils Environmental Received: . 12-01-00

Containerr 250 mL Glass % Solids 84

Preservation; Cool

Matrix: Soil

IO s, BATRLS. Sl Sorting fomy b cbddELe oL CHR T R

AS Nl SR Analvie” | Y Coeemiviiond[({Unis | SPE [Rlved RPQC Batehi ) Method
7440-38-2 Arsenic, Total 32 mg/Kg 5.8 120500 | MM-01175-S 60108
7440-39-3 Barium, Total 49 mg/Kg 23 12.05-00 | MM-01175-5 60108
744043-9 Cadmium, Total BRL mg/Kg 0.58 120500 | MM-01175-S 6010B
7440-47-3 | Chromium, Total 19 mg/Kg 12 | 120500 | MM-01175-S | 6010B
7439-92-1 Lead, Total BRL mg/Kg 12 120500 | MM-01175-S 60108
7439-97-6 Mercury, Total BRL mg/Kg 0.062 12-05-00 MP-0890-S 7471A
7782-49-2 | Selenium, Total BRL mg/Kg 12 12-05-00 | MM-01175S | 60108
7440-22-4 Silver, Total BRL mg/Kg 5.8 120500 | MM-01175-5 60108

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Il (1996).

Report Notations: BRL

Kesulls are reporteg on a dry weight basis.
Indicates concentration, if any, is below reponting limit for analyte. Reporting limil is the lowest

concentralion hal can be rehably quantined under rouline 1aporatory operating condittons.
Keporung imits are adjustea tor sample qilution ang sample size.

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




GROUNDWATER
ANALYTICAL

Massachusetts DEP EPH Method
Extractable Petroleum Hydrocarbons by GC/FID

Field 1D: B8 Laboratory ID:  37700-09
Project: Topsfield DPW Yard/2000.34 QC Batch ID: EP-1062-M
Client: Clean Soils Environmental Sampled: 11-30-00
Container: 120 mL Amber Glass Received: 12-01-00
Preservation: Cool Extracted: 12-04-00
Matrix: Sail Analyzed: 12-06-00
% Moisture: 16 Dilution Factor:  Aliphatic: 1 Aromatic: 1
EPH Ranges 7. . LT e Concentration .~ - - _:| ." Units, ;. |Reporting Limit
nC9ton-Ci18 Allphatlc Hydrocarbons BRL mg/Kg 34
_Q-C 19 to n-C36 Aliphatic Hydrocarbons ' BRL mg/Kg 34 J
n-C11 to n-C22 Aromatic Hydrocarbons ' ° BRL mg/Kg 34 !
l Unadjusted n-C11 to n-C22 Aromatic Hydrocarbons ' l BRL mg/Kg 34 i
CAS Number - Target Analytes - - . Concentration - - - - Units'i__| Reporting Limit
91-20-3 Naphthalene BRL mg/Kg 0.56
91-57-6 2-Methylnaphthalene BRL mg/Kg 0.56
| 85-01-8 Phenanthrene BRL mg/Kg 0.56
| 83-32.9 Acenaphthene BRL mg/Kg 0.56
208-96-8 Acenaphthylene BRL mg/Kg 0.56
86-73-7 Fluorene BRL mg/Kg 0.56
120-12-7 Anthracene BRL mg/Kg 0.56
206-44-0 Fluoranthene BRL mg/Kg 0.56 |
129-00-0 Pyrene BRL mg/Kp 0.56
| 56-55-3 Benzolalanthracene BRL mg/Kg 0.56
218019 Chrysene BRL mg/Kg 0.56
: 205-99-2 Benzo[blfluoranthene BRL mg/Kg 0.56
207-08-9 | Benzolk]fluoranthene BRL mg/Kg 0.56
i-- 50-32-8 Benzo[ajpyrene N __BRL mg/Kg 0.56 |
¢ 193.39-5 Indeno{1,2,3-c,dlpyrene BRL ¢ mg/Kg 0.56
53-70-3 Dibenzola,hlanthracene BRL . __mg/kg 0.56
191%4:3“_ | Benzo[g,h,i]perylene i L BRL i mglkg 0.56
—-_-‘ T ETQC Surrogate. Compounds * "% | o . pitdiRecovery - oogs ] 1 L QCLimits g, L
Fractionation: 2-Fluorobiphenyl 80 % 40-140 %
2-Bromonaphthalene 80 % 40-140 %
Extraction: Chloro-octadecane | 72 % 40-140 %
ortho -Terphenyl 77 % : 40- 140 %
UL ERER T i R QA/QC Certification R S
1. Were all QA/QC procedures required by the melhod followed? Yes
2. Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3.1.17 Yes
Method non-conformances indicated above are delailed below on this data report, or in the accompanying project narrative
and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.
The accompanying cover letter, project narrative and qualily contral report are cansidered part of this data report.

Method Reference:  Method for the Determination of Extraciable Petroleum Hydrocarbons, MA DEP (1998). Results are calculated
on a dry weight basis. Method modiflied by use of microwave accelerated solvent extraclion technique.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for anatyte. Reparting limit is the lowest
concentration that can be reliably quantified under routine {aboratory operating conditions.
Reporting limits are adjusted for sample dilution, percenl maisture and sample size.

t Hydrocarbon range data excludes concentrations of any surrogate(s) and/or internal standards eluting ir
that range.

¢ n-C11 to n-C22 Aromatic Hydrocarbons range data excludes the method target analyte concentrations.

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



GROUNDWATER
ANALYTICAL

EPA Method 82608

TCL Volatile Organics by GC/MS

Field ID: B8 Laboratory 1D: 3770003

Project: Topsfield DPW Yard/2000.34 QC Batch 10: VYM5-1360-5

Client; Clean Soils Environmental Sampled: 11-30-00

Container: 40 mL VOA Vial Received: 12-01-00

Preservation: NaHS04 / Cool Analyzed: 12-05-00

Matrix: Soil Dilution Factor: 1

% Moisture: 16

{ CAS Number | Analyte | " Concentration .| - Units " [Reporting Limit]

© 74873 i Chloromelhane ; " BRL_ | ugiKg 0

T75014 " Vingi Chioride T T T TR T ke (O

i 74-83-9 | Bromomelhane I _ . .BRL ug/Kg [ .

" 75003 | Chloroethane i _BRL ug/Kg 10 ]

i 75-154 11,1-Dichloroethene [ BRL ug/Kg s

7 67-64-1 T Acetone i BRL ug/Kg 200

{ 75-15-0 __1 Carbon Disulfide _ BRL ug/Kg 50

1775092 I Methylene Chloride - BRL ug/Kg 10 !

\156-60-5 " {trans-1,2-Dichioroethene BRL ug/Kg 5 i

71633044 I methyl tert- butyl Ether (MTBE)® BRL ug/Kg 5

| 75343 " 1,1 .Dichlorgethane i BRL ug/kg 5

i 156-59-2 | cis- 1,2-Dichloroethene " BRL ug/kg 5 - .

i 78-93.3 1 2-Butanone (MEK) T - _BRL ug/Kg 50 :I

| 67-66-3 1 Chloroform - 1 _BRL 1 ugikg 5

i 71-35:6 " i 1,10 Trichloroethane . BRL 1 uwkg | 5

. 56-235 _j Carbon Tefrachloride |~ BRL ugKg [ 5.}

“71432 T TBerzene T TR ugKg | 5 .-

107062 | 1,2-Dichloroethane T -"]: ) . BRL ugKg ! 5 !

T‘ﬁjﬂ-l--(x T Trichloroethene i TTTTTUBRL kg | 5

78875 | 1,2-Dichloropropane | TTBRL ug/Kg 5

‘»_— 75-27-4 ! Bromodichloromethane ' J'____ . BRL ug/Kg 5 i
10061-01-5 j cis- 1,3-Dichicropropene o . BRL__ | ue/Kg L5

W01 ey Pentanone (KT T T T R ke 6
108-88-3 ; To'uene I BRL ugkg I 5

. 10061-02-6 | trans-1 3-Dichloropropene “BRL lugKg |5 !

FeG0s L 1 adnchiorodthane R 7 S DR

T37Ba | Tehachlorosthens T BRL T T Tugke s

"591.7866 | 2Hexanone T TTTTTTTURRL T TugkKg T [T 50

i"124:481 | Dibromochloromethane i BRL ug/Kg s

. 108-90-7 " Chlorobenzene T BRL ug/Kg 5 7

. 100414 Ethylbenzene 3 | ~ TBRL ukKg | 5

1108-38-3/106-42-3 | micta- Xylene and para- Xylene ' . BRL | ugKg | 5 |

» 95-47-6 ortho- Xylene ' BRL | ug/Kg 5

o 7100425 Styrene - . "TBRU i ug/kg 5

| 75-25-2 Bromoform ! BRL ug/Kg 5 -

" 79-345 1.1,2,2-Tetrachioroethane : BRL | ug/kg 5

;r . QC Surrogate Compounds | Recovery QC Limits |

: Dnbromoﬂuoromethane | 103 % 80-120% '

"1, 2-Dichloroethaned, : 114 % 80-120 %

1 TO'UE“E‘du 100 % 81-117%

i &Bromoﬂuorobeng_e;rlgﬁ i 98 % | 74121 %

Method Reference:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 11l (1996). Analyte list

as specified by the Target Compound List (TCL) of the US EPA Contract Laboratory Program. Results are

reporied on a dry weight basis.

Report Notations: BRL

concenlration that can be reliably quantified under routine laboratory operating conditions.
Reporting fimils are adjusted for sample dilution, percenl moisture and sample size.
0 Indicates additional target anaiyte,

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

Indicates concentration, if any, is below reporting limit tor analyte. Reporting {imit is the fowest



GROUNDWATER

ANALYTICAL

Trace Metals by ICP-AES and CVAA

FieldiD: B8 Laboratory ID:  37700-12

Project: Topsfield DPW Yard/2000.34 Sampled: 11-30-00

Client: Clean Soils Environmental Received: 12-01-00

Containerr 250 mL Glass % Solids 86

Preservation: Cool
Matrix: Soil

A ] aE e R | wamg i |t Reporting | e s
CAS Number| c2py- Analyley - | Copcentration . | Jnits. |3 imite| ADA0VZEd] 5QC Batch | Method
7440-38-2 | Arsenic, Total 22 mg/Kg | 5.7 | 12:05-00 | MM-011755 | 6010B !
7440-39-3 | Barium, Total 38 me/Kg 23 { 12:0500 | MM011755 | 60108 |
7440-43-9 | Cadmium, Total BRL mg/Kg | 057 | 12-0500 | MM-011755 | 60108
7440-47-3 | Chromium, Total 12 mg/Kg 1 12-05-00 | MM-011755 | 60108 ;
7439-92-1 | Lead, Total BRL mg/Kg | 11 | 120500 | MM-01175.S | 60108 !
7439-97-6 | Mercury, Total BRL mg/Kg | 0.068 | 120500 | MP-0890-5 | 7471A |
7782-49-2 | Selenium, Total BRL mg/Kg 1 120500 | MM-01175-5 | 6010B |
7440-22-4 | Silver, Total BRL mg/Kg | 5.7 | 120500 | MM-01175S | 60108 '

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Il{ (1996).
Kesults are reponea on a dry weight basis.

Report Notations: BRL

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

Keparting limits are adjusted tor sampie dilution and sample size.

Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be rehably quantihied under routine laboratary aperating conaitions.



GROUNDWATER
ANALYTICAL

Massachusetts DEP VPH Method
Volatile Petroleum Hydrocarbons by GC/PID/FID

Field ID: Trip Blank Laboratory ID:  37700-06
Project: Topsfield DPW Yard/2000.34 QC Batch ID: VG1-1161-E
Client: Clean Sails Environmental Sampled: 11-30-00
Container: 60 mL Glass Received: 12-01-00
Preservation: Cool Analyzed: 12-05-00
Matrix: Methanol Dilution Factor: 1
% Moisture: N/A
¥ OVPHRaRges ~ .7 % 0 o LT [ i Concentration SRMR ¥+ ™ Unifs .+ TReporting Limit!
n-C5 to n-C8 Aliphatic Hydrocarbons BRL mg/Kg 1.0
n-C9 to n-C12 Aliphatic Hydrocarbons ' © BRL mg/Kg 1.0
n-C9 to n-C10 Aromatic Hydrocarbons ' BRL me/Kg 1.0 |
Unadiusied n-C5 to n-C8 Aliphatic Hydrocarbons ' BRL mg/Kg 1.0
Unadijusted n-C9 to n-C12 Aliphatic Hydrocarbons ' BRL mg/Kg 1.0
r& . HIEQC Sufrogate:Compounds . Y| RENDIRENE Recovery STRIRRNNET | "5 1 QG Limit SR .
2,5-Dibromotoluena (PI1D) 112 % 70-130 % |
2,5-Dibromotoluene (FID) 106 % 70-130 % ]
BTG CDORER Y SR QAIQECenification bk TRINNINENNN,. Wmm*
1. Were all QMQC procedures required by the method followed?
2. Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3.2.12 No

Method non~conformances indicated above are detailed below on this data report, or in the accompanying project narralive
and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.

The accompanying cover letter, project narrative and quality control report are considered part of this data report.

——
Method Reference:  Method for the Determination of Volatile Petroleum Hydrocarbons, MA DEP (1998). Results are calculated
on a wet weight basis.

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

t Hydrocarbon range data excludes concentrations of any surmogate(s) and/or internal standards eluting in
thal range.

o n-C5 to n-C8 Aliphatic Hydrocarbons range data excludes the method target analyle concentrations.

n-C9 to n-C12 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations and
the concentration for the n-C9 to n-C10 Aromatic Hydrocarbons range.

H Analyte elutes in the n-C5 to n-C8 Aliphatic Hydrocarbons range.
$ Analyte elutes in the n-C9 to n-C12 Aliphatic Hydrocarbons range.

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



GROUNDWATER
ANALYTICAL

EPA Method 8260B
TCL Volatile Organics by GCMS

Field tD: Trip Blank Laboratory ID:  37700-04
Project: Topsfield DPW Yard/2000.34 QC Batch 1D: VM1-1895-5
Client: Clean Soils Environmental Sampled: 11-30-00
Container: 60 mi Glass Received: 120100
Preservation: Cool Analyzed: 12-06-00
Matrix: Methanol Dilution Factor: 1
% Moaisture: N/A
CAS Nambery/| Lo Andlyte L s AT TRV Concentration o sl dd - UnitsEEY Réporting Limit
74-87-3 Chloromethane BRL ug/Kg 500
| 75-014 Vinyl Chloride BRL __ug/kg 500
| 74-83-9 Bromomethane BRL ug/Kg 500
: 75-00-3 Chloroethane BRL ug/Kg 500
75-35-4 1,1-Dichloroethene BRL ug/Kg 250
67-64-1 Acetone BRL ug/Kg 2,500
£-150 Carbon Disulfide BRL ug/Kg 2,500
75-09-2 Methylene Chloride BRL ug/Kg 250
T156-60-5 trans- ¥,2-Dichloroethene BRL ug/Kg 250
f75-34-3 1,1-Dichloroethane BRL ug/Kg 250
i 156-59-2 cis- 1,2-Dichloroethene BRL ug/Kg 250
{ 78-93-3 2-Butanone (MEK) BRL ug/Kg 2,500
| 67-66-3 Chloroform BRL ug/Kg 250
| 71-55-6 1,1,1-Trichloroethane BRL “ugiKg 250
{56-235 Carbon Tetrachtoride BRL ug/Kg 250 |
1 71-43-2 Benzene . BRL ug/Kg 250 |
1 7107-06-2 1,2-Dichlorcethane | BRL ug/Kg 250
: 79016 Trichloroethene T _____BRL ug/Kg 250
lFZE—?.WS 1,2-Dichloropropane BRL ug/Kg 250
i 75-274 Bromodichloromethane BRL ug/Kg 250 |
i 10061-01-5 cis- 1,3-Dichloropropene i BRL ug/Kg 250
| 108-10-T 4-Methyl-2-Pentanone (MiBK) 1~ BRL ug/Kg 2,500 . |
' 108-88-3 ! Toluene B o BRL | ug/Kg 250
' 710061026 “trans- 1,3-Dichloropropene 1 BRL ug/¥g 250
I 75005 [ 1,1,2Trichloroethane 5 BRL . ug/Kg 250
L 127-184 . Tetrachloroethene i ___BRL ug/Kg 250
| 591-78-6 ! 2-Hexanone BRL ug/Kg 2,500
| 124-48-1 Dibromochloromethane BRL ug/Kg 250
108-90-7 Chigorobenzene BRL - ug/Kg 250
100-414 Ethylbenzene BRL ug/Kg 250
1108-38-3/106-42-3 | meta- Xylene and para- Xylene BRL ug/Kg 250
| 95-47-6 ortho Xylene BRL ug/Kg 250
100-42-5 Styrene BRL ug/Kg 250
75-25-2 Bromoform BRL ug/Kg 250
79-34-5 1,1,2,2-Tetrachloroethane BRL ug/Kg 250
L 15 HQC Surrogate Compounds AR LG Recovery A Al - QC Limits sFER Y,
Dibromofluaromethane 97 % 80-120%
1, 2-Dichioroethaned, %5 % 80-120 %
Toluene-d 99 % 81-117%
|_4-Bromofluorobenzene 93 % 74-121 %

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Ill (1996), Analyte list
as specified by the Target Compound List (TCL) of the US EPA Contract Laboratory Program. Results are
reported on a wet weight basis. Analysis performed utilizing methanol extraction technique.

BRL

Indicates concentration, if any, is below reporting limit for anafyte. Reporting limit is the lowest

concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution, percent moisture and sample size.

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




GROUNDWATER
ANALYTICAL
Project Narrative

Project:  Topsfield DPW Yard/2000.34 Lab ID: 37700
Client: Clean Soils Environmental Received: 12-01-00

A. Physical Condition of Sample(s)

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

B. Project Documentation . -’ o N

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

. Andisi ot Samley o

No analytical anomalies or non-conformances were noted by the faboratory during the processing of these
sample(s). All data contained within this report are released without qualification.

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

Quality Assurance/Quality Control

A. Program Overview

Groundwater Analytical conducts an active Quality Assurance program to ensure the production of high
quality, valid data. This program closely follows the guidance provided by Interim Guidelines and
Specifications for Preparing Quality Assurance Project Plans, US EPA QAMS-005/80 (1980), and Test
Methods for Evaluating Solid Waste, US EPA, SW-846, Update lil (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 commercially obtained reference materials of certified purity, and documented
for traceability.

Quality Assessment protocols for most 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, laboratory 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 GC/MS sequences, all sequences close with a continuing
calibration standard, GC/MS systems are tuned to appropriate ion abundance criteria daily, or for each 12
hour operating period, whichever is more frequent.

Quality Assessment protocols for most inorganic 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. Standard curves are derived from one reagent blank and four concentration tevels. Curve validity is
verified by standard recoveries within plus or minus ten percent of the curve.

'.j _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 together for the same analysis, using the same lots of reagents and the
same techniques or manipulations, all within the same continuum of time, up to but not exceeding 24 hours.

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

Surrogate Compounds are used to assess the effectiveness of an analytical method in dealing with each
sample matrix. Surrogate Compounds 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 Surrogate Compound.

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




GROUNDWATER
ANALYTICAL

Quality Control Report
Laboratory Control Sample

Category: EPA Method 8260B
QC Batch ID:  VM5-1360-SL
Matrix: Soil

Units: ug/Kg

' “CAS Nummber. |, .7 " <y Analyter: 5% GH >0 Spiked i35 | i{ Measured 34 |5 Recovery 7|+ QC Limits’. -
75-354 1,1-Dichloroethene 50 45 689 % 70-130%
71-43.2 Benzene 50 45 90 % 70-130 %
79-01-6 Trichloroethene 50 44 88 % 70-130%
108-88-3 Toluene 50 45 90 % 70-130%
108-90-7 Chlorobenzene 50 45 91 % 70-130 %

ol 3QCSurrogate,Compounds BERE #88 REEAL R ReCovery SRR PR - ekt QGiLimits ;e
Dibromofluoromethane 99 % 80-120%
1,2-Dichloroethane-d, 98 % BO-120%
Toluene-d, 100 % 81-117%
4-Bromofluorobenzene 101 % 74-121 %

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update |11 (1996).

Report Notations: Al calculations performed prior 1o rounding. Quality Control Limits are defined by the methodology,
or altematively based upon 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 Baich ID: ' VM5-1360-SB

Matrix:  Soil
[ CAS Number: " AnalytelliShlat | %% 5% C%  Concentration™«. -~ . .+ Units_-_|Reéporting Limit
74-87-3 Chloromethane BRL ug/Kg 10
75014 Vinyl Chloride BRL ug/Kg 10 |
74-83-9 Bromomethane BRL ug/Kg 10
75-00-3 Chloroethane ' BRL ug/Kg 10
75-354 1,1-Dichloroethene BRL ug/Kg 5
67-64-1 Acetone BRL ugkg | 50
[ 75.150 Carbon Disulfide BRL ug/Kg | 50
75-09-2 Methylene Chloride BRL ug/Kg | 10
156-60-5 trans- 1,2-Dichloroethene BRL ug/Kg 5
1634-04-4 Methyl tert- butyl Ether (MTBE)° BRL ug/Kg 5
75-34-3 1,1-Dichloroethane BRL ug/Kg | 5
156-59-2 cis- 1,2-Dichloroethene BRL ug/Kg 5
78-93-3 2-Bulanone (MEK} BRL ug/Kg S0
67-66-3 Chloroform BRL ug/Kg 5
71-55-6 1,1,1-Trichloroethane BRL ug/Kg 5
56-23-5 Carbon Tetrachloride BRL ug/Kg 5
71-43-2 Benzene BRL ug/Kg 5
107-06-2 1,2-Dichloroethane BRL ug/Kg 5
79-01-6 Trichloroethene BRL ug/Kg 5
| 78-87-5 1,2-Dichloropropane BRL ug/Kg S
| 75-274 Bromadichloromethane BRL ug/Kg 5
| 10061-01-5 cis- 1,3-Dichloropropene BRL ug/Kg 5
! 108-10-1 4-Methyl-2-Pentanone (MIBK) BRI ug/Kg 50
| 108-88-3 Toluene BRL ug/Kg 5
i 10061-02-6 trans- 1,3-Dichloropropene BRL ug/Kg 5
b 79-00-5 1,1,2-Trichloroethane BRL ug/kg ! 5
| 127-184 Tetrachloroethene BRL ug/kg | 5
| 591-78-6 2-Hexanone BRL ug/kg | 50
124-48-1 Dibromochloromethane BRL ug/Kg | S
108-90-7 Chlorobenzene BRL ug/Kg 5
! 100414 tthylbenzene BRL ug’Kg | 5
'108-38-3/10642-3 | meta- Xylene and para- Xylene BRL ug/Kg 1} S
i 95-47-6 ortho- Xylene BRL ug/Kg s
i 100-42-5 Styrene BRL ug/Kg 5
| 75-25-2 Bromoform ug/Kg 5
| 79-34-5 1,1,2,2-Tetrachloroethane ug/Kg 5
[ - QC Suirogate Compounds . s QC Limits:: 7% |
i Dibromoftuoromethane 80-120 %
1,2-Dichloroethane-d, 80-120 %
i Toluene-dy B1-117 %
' 4-Bromofluorobenzene 74-121 %

Method Reference:  Tesl Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Il (1996). Analyte list
as specified by the Target Compound List (TCL) of the US EPA Contract Laboratory Program. Results are
reported on a dry weight basis.

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

o Indicates additional target analyte.

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



GROUNDWATER
ANALYTICAL

Quality Control Report
Laboratory Control Sample

Category: EPA Method 82608
QC Batch ID:  VM1-1895-SL
Matrix: Soil
Units: ug/Kg
- CAS Numbier |2 Ut Analyte. — .- Spiked 7 ¥, Measured | Recovery” [, QC it |
| 75-354 1,1-Dichioroethene 2,500 2,600 104 % 70-130% |
71-43-2 Benzene _3,500 2,500 | 100 % 70-130 %
79-01-6 Trichloroethene 2,500 2,500 : 99 % 70-130 %
108-88-3 Toluene 2,500 2,500 100 % 70-130 %
108-90-7 Chlorobenzene 2,500 1 2,600 105 % 70-130 %
; RSRNRYQCSirTogatélCompounds: & - - Flo - aidEReCoveryx oy [ £ K QO Limits AR N
Dibromofluoromethane 97 % 80-120%
1,2-Dichloroethane-d, 105 % 80-120%
Toluened, 9% % 81-117% ]
4-Bromofluorobenzene 97 % 74-121 %

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update I (1996).

All calculations performed prior to rounding. Quality Conirol Limits are defined by the methodology,

or altemnatively based upon 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 8260B
QC Batch ID: VM1-1895-5B
Matrix:  Soil

| ..CAS Number' | s Amalytert wafie ] iwis 0 Concentration L Units B | Reporting Limit

| 74-87-3 Chloromethane | BRL vg/Kg 500
75-01-4 Vinyl Chloride . BRL ug/kg 500 i
74-83-9 Bromomethane _ BRL ug/Kg 500
75003 _Chloroethane __ BRL | ug/Kg 500 ::

| 75.354 1,1-Dichloroethene __BRL 1 ugKg 250 |
67-64-1 Acetone BRL vg/Kg 2,500
75-150 Carbon Disulfide BRL up/Kg 2,500
75-09-2 Methylene Chloride BRL ug/Kg 250
156-60-5 trans- 1,2-Dichloroethene BRL ug/Kg 250
1634-04-4 Methyl tert- butyl Ether (MTBE)® BRL ug/Kg 250
75-34-3 1,1-Dichloroethane BRL ug/Kg 250
156-59-2 cis- 1,2-Dichloroethene BRL ug/Kg 250
78-93-3 2-Butanone (MEK) | BRL ug/Kg 2,500
67-66-3 Chioroform : BRL ug/Kg 250
71-55-6 1,1,1-Trichloroethane } BRL ug/Kg 250
56-23-5 Carbon Tetrachloride | X BRL ug/Kg 250
71-43-2 Benzene k BRL ug/Kg 250 !
107-06-2 1,2-Dichloroethane i BRL ug/Kg 250
79-01-6 Trichloroethene , BRL ug/Kg 250
78-87-5 1,2-Dichioropropane 8RL » ug/Kg 250 |
75-27-4 Bromodichloromethane ! BRL ug/Kg 250

i 10061-01-5 _|_«is-1,3-Dichloropropene ! BRL ug/Kg 250

{ 108107 | 4Methyl-2-Pentanone (MIBK) | BRL | ugkg 2,500 |

| 10888-3 | Toluene 5 BRL i ug/kg 250 |

——'1-6‘0(3!—_-02-_6_ ____.: “teans- 1,3-Dichloropropene [ BRL —T- ug/Kg | 250 |

| 79005~ 171,1,2-Trichloroethane R [ _ugKg [ _ 250 |
127-18-4 "7 Tetrachloroethene L BRL T uekg 250 |
591-76-6 | 2-Hexanone i BRL ug/Kg 2,500
124-48-1 Dibromochloromethane i BRL ug/Kg 250
108-90-7 Chlorobenzene BRL ug/Kg 250
100-41-4 Ethylbenzene BRL ug/Kg 250

108-38-3/10642-3 | meta-Xylene and para- Xylene BRL ug’Kg 250

i 95-47-6 ortho- Xylene BRL ug/Kg 250
100-42-5 Styrene BRL ug/Kg 250
75-25-2 Bromoform BRL ug/Kg 250
79-34-5 1,1,2,2-Tetrachloroethane BRL ug/Kg 250

[ " "QC Surrogate Compounds ‘ i 1Recavery - v QC Limits ="

! Dibromofluoromethane 99 % 80-120%
1,2-Dichloroethane-d, 105 % 80-120 %
Toluene-d, 96 % 81-117%
4-Bromofluprobenzene | 9 % 74-121 %

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Ill (1996). Analyte list

as specified by the Target Compound List (TCL) of the US EPA Contract Laboratory Program. Results are
reported on a dry weight basis. Analysis performed utilizing methanal extraction technique.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine faboratory operating conditions.
Reporting limits are adjusted for sample dilution, percent moisture and sample size.
0 Indicates additional target analyte.

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



GROUNDOWATER
ANALYTICAL

Quality Control Report
Method Blank

Category: MA DEP VPH Method
QC Batch ID:  VG1-1161-E

Matrix: Soil
VPH Ranges™ .7 - R . Concentration -} 4.5 [ Units g% Reporting Limit
n-C5 to n-C8 Aliphatic Hydrocarbons BRL mg/Kg 1.0 1
n-C9 to n-C12 Aliphatic Hydrocarbons ' © BRL mg/Kg 1.0
n-C9 to n-C10 Aromatic Hydrocarbons® BRL mg/Kg 1.0
Unadiusted n-CS to n-C8 Aliphatic Hydrocarbons ' BRL mg/Kg 1.0 |
Unadiusted n-C9 to n-C12 Aliphatic Hydrocarbons ' BRL mg/Kg 1.0 |
- CAS Number® [1 5] Target Analytes s _ . Concentrationpigaseliy: [FEUNIGC BI| Reporting Limit
1634-04-4 Methyl tert -butyl Ether - BRI, mg/Kg 0.10
71-43-2 Benzene © BRL mg/Kg 0.10
108-88-3 Toluene © BRI mg/Kg 0.10
100-41-4 Ethylbenzene * BRL mg/Kg 0.10
108-38-3 and meta- Xylene and para- BRL mg/Kg 0.10
106-42-3 Xylene '
95-47-6 ortho- Xylene ' BRL mg/Kg 0.10
91-20-3 Naphthalene BRL mg/Kg 0.50
FF 5 117 QC Surrogate CompoundsTirimmear' | % 4RecoveryitiorInEne | SR QG Limi SR T
I 2,5-Dibromotoluene (PID) 108 % 70-130 %
L 2,5-Dibromotoluene (FID) 104 % 70-130 %
Method Reference:  Method for the Determination of Volatile Petroleum Hydrocarbons, MA DEP (1998).
Reporl Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution, percent moisture and sample size.
t Hydrocarbon range data excludes concentrations of any surrogate(s) and/or internal standards efuting in
that range.
¢ n-C5 to n-CB Aliphatic Hydrocarbons range data excludes the method target analyte concentrations.
® nC9ton-C12 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations and
the concentration for the n-C9 to n-C10 Aromatic Hydrocarbons range.
s Analyte elutes in the n-C5 to n-C8 Aliphatic Hydrocarbons range,
¥

Analyte elutes in the n-C9 to n-C12 Aliphatic Hydrocarbons range.

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



GROUNDWATER

Quality Control Report
Method Blank
Category; MA DEP VPH Method
QC Batch ID:  VG1-1161-E
Matrix: Soil
VPH Ranges:,. .5 S0 ) m‘ ‘Concentration . 55830 T UnitsT8l| RepSiting Limid
n-C5 to n-C8 Aluphatlc Hydrocarbo s 0 BRL mg/Kg 1.0
n-C9 to n-C12 Aliphatic Hydrocarbons ' © BRL mg/Kg 1.0 |
n-C9 to n-C10 Aromatic Hydrocarbons ' BRL mg/Kg 10 |
Unadjusted n-C5 to n-C8 Aliphatic Hydrocarbons ' R BRL mg/Kg 1.0 !
Unagdjusted n-C9 to n-C12 Aliphatic Hydrocarbons BRL mg/Kg 1.0
- CASNumber 4% . " Ei Target. Analrt"”“ V] 7 g, Concentration S BN @ Units 3| Reporiing Limit
1634-04-4 Methy! tert -butyl Ether BRL mg/Kg 0.10
71-43-2 Benzene BRL mg/Kg 0.10
108-88-3 Toluene ™ BRL mg/Kg 0.10
100-41-4 Ethylbenzene * BRL mg/Kg 0.10
108-38-3 and meta- Xylene and para - BRL mg/Kg 0.10
106-42-3 Xylene*
| 95-47-6 ortho- Xylene * BRL mg/Kg 0.10
| 91-20-3 Naphthalene BRL mg/Kg 050 |
QCisurrogate CompoundsHi; M| - k. My HARECoveryME | BRI QG LimitSk
2,5-Dibromotoluene (PID) 108 % 70-130%
2,5-Dibromotoluene (FID) 104 % 70-130 %

Method Reference:  Method for the Determination of Volatile Petroleum Hydrocarbons, MA DEP (1998).

Report Notations: BRL

Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest

concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution, percent moisture and sample size.

t Hydrocarbon range data excludes concentrations of any surrogate(s) and/or internal standards eluting in

that range.

0 n-C5 to n-C8 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations.

®  n-C9to n-C12 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations and
the concentration for the n-C9 to n-C10 Aromatic Hydrocarbons range.

"' Analyte elutes in the n-C5 to n-C8 Aliphatic Hydrocarbons range.,
t Analyte elutes in the n-C9 to n-C12 Aliphatic Hydrocarbons range.

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



GROUNDWATER
ANALYTICAL
Quality Control Report
Laboratory Control Sample
Category: MA DEP VPH Method
QC Batch ID: VG1-1161-E
Matrix: Soil
Units: mg/Kg
T CAS NGBS Analyte R LY T Spiked % [T Measared . [ IRecovery gl [ ' QCiLimits? |
1634-04-4 Methyl tert -butyl Ether 2.5 24 96% 70-130%
71-43-2 Benzene 2.5 2.5 101% 70-130%
108-88-3 Toluene 2.5 2.7 107% 70-130 %
100-41-4 Ethylbenzene 2.5 2.5 100% 70-130 %
108-38-3 and meta- Xylene and para- 5.0 5.4 109% 70-130 %
106-42-3 Xylene
95-47-6 ortho- Xylene 2.5 2.6 104% 70-130 %
91-20-3 Naphthalene 2.5 ‘ 2.4 98% 70-130 %
¢ SRR T/QCisurrogate Compounids SRR X RER - ReCovery YR M T Y5 | Wl IR QCiLimits {ARREINW.
2,5-Dibromotoluene (PID) 99 % 70-130 %
2,5-Dibromotoluene (FID) 98 % 70-130 %

Method Reference;
Report Notations:

Method for the Determination of Volatile Petroleurn Hydrocarbons, MA DEP (1998).

All calcutations performed prior to rounding. Quality Control Limits are defined by the methodology,
or alternatively based upon 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
Laboratory Control Sample
Category: MA DEP EPH Method
QC Batch ID: EP-1062-M
Matrix: Soil
Units: mg/Kg
CAS NGRBETEIE: - ARAIVE RS WL Spiked - 1| i Measured ¢ [7R; Recovery < | Q@Limits
111-84-2 n-Nonane (C9) 5.0 2.1 41% 40-140 %
629-59-4 n-Tetradecane (C14) 5.0 3.5 70 % 40-140 %
629-92-5 n-Nonadecane (C19) 5.0 3.8 75 % 40- 140 %
112-95-8 n-Eicosane (C20) 5.0 4.2 B5 % 40-140 %
630-02-4 n-Octacosane {C28) 5.0 4.1 81% 40-140 %
91.20-3 Naphthalene 5.0 2.6 52 % 40-140 %
83-32-9 Acenaphthene 5.0 3.1 63 % 40-140 %
120-12-7 Anthracene - 5.0 3.9 78 % 40-140 %
129-00-0 Pyrene 5.0 38 76 % 40-140 %
218-01-9 Chrysene 5.0 4.0 B1 % 40- 140 %
YRR 1 QG Surrogate, Compound s I CEGINE | EZRE WAT Recovery RiRAR I I | LFetilldl: 3 QG Limit s RRmR R
Fractionation: | 2-Fluorobiphenyl 74 % 40-140 %
2-Bromonaphthalene 73 % 40-140 %
Extraction: Chloro-octadecane 81 % 40-140 %
ortho-Terphenyl! 83 % 40 - 140 %

Method Reference:  Method for the Determination of Extractable Petroleum Hydrocarbons, MA DEP (1998).

Report Notations:

All calcutations performed prior to rounding. Quality Control Limits are defined by the methodology,
or altematively based upon the historical average recovery plus or minus three standard deviation units.

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



GROUNDWATER
ANALYTICAL

Quality Control Report
Method Blank

Category: MA DEP EPH Method
QC Batch ID:;  EP-1062-M

Matrix:  Soil
'l EPH Ranges. Ly T RO ) Concentration .S o |0 Unitsy | Reporting Limit]
nC9ton-C18 Alnphatlc Hydrocarbons BRL mg/Kg 30 !
nC19 to n-C36 Aliphatic Hydrocarbons ' BRL mg/Kg 30
n-C11 to n-C22 Aromatic Hydrocarbons ' ° BRL mg/Kg 30
{ Unadjusted n-C11 to n-C22 Aromatic Hydrocarbons * | BRL mg/Kg | 30 |
SHCAS Number:y | L Target Analytes MR LAY "Concentration i3 + 7. Units ¥4 | Reporting Limit
91-20-3 Naphthalene BRL mg/Kg 0.50
91-57-6 2-Methylnaphthalene BRL mg/Kg 0.50
85-01-8 Phenanthrene BRL mg/Kg 0.50
83-32.9 Acenaphthene BRL mg/Kg 0.50
208-96-8 Acenaphthylene BRL mg/Kg 0.50
86-73-7 Fluorene BRL mg/Kg 0.50
120-12-7 Anthracene BRL mg/Kg | 0.50
206440 Fluoranthene BRL mg/Kg 0.50
129-00-0 Pyrene BRL mg/Kg 0.50
56-55-3 Benzolalanthracene BRL mg/Kg 0.50
218019 Chrysene BRL mg/Kg 0.50
205-99-2 Benzofb]fluoranthene BRL mg/Kg 0.50
207-08-9 Benzo(k]fluoranthene BRL mg/Kg 0.50
50-32-8 Benzo[alpyrene BRL mg/Kg 0.50
193-39-5 Indeno[1,2,3-c,d]pyrene BRL mg/Kg 0.50
53-70-3 Dibenzola,hlanthracene BRL mg/Kg 0.50
{ 191-24-2 Benzo[g,h,ilperylene BRL mg/Kg |  0.50
7 IBQCSirrogate Compounds gk vl SO S E L Recovery L MG = ¢+ QC Limits: TR
Fractionation: | 2-Fluorobiphenyl 70 % 40-140 %
2-Bromonaphthalene 68 % 40-140 %
Extraction: Chloro-octadecane 83 % 40-140 %
t ortho -Terphenyl 71% 40- 140 %

Method Reference:  Method for the Determination of Extractable Petroleum Hydrocarbons, MA DEP [1998).

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

t Hydrocarbon range data excludes concentrations of any surrogate(s) andfor intemal standards eluting ir
that range.

0 n-C11 to n-C22 Aromatic Hydrocarbons range data excludes the method larget analyte concentrations.

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



GROUNDWATER
ANALYTICAL
Quality Control Report
Laboratory Control Sample
Category: Metals
Matrix:  Soil
CAS Nut;'l'ber_' ‘ na RES Méihod QGBatch;%j ;hUmts / --'tSplked 5 wcﬁred P ﬁé&ovei'?. QC:lﬁnﬁlnts
. [SES 5 R R Gk et A f L e
7440-38-2 60108 | MM-11755L | mg/Kg | 100 89 8B9% | 80-120%
7440-39-3 | Barium 60108 | MM-1175SL | mg/Kg| 100 89 89% | 80-120% |
7440439 | Cadmium 60108 | MM-1175:5L | mg/kg!| 100 88 88% |80-120% |
744047-3 | Chromium | 6010B | MM-11755L | mg/Kg | 100 9 | 90% | 80-120% |
7439921 | Lead 6010B | MM-1175SL | mg/kg | 100 82 82% | 80-120%
7439976 | Mercury 7471A | MP0B90SL | mg/Kg| 0.25 0.26 | 104% | 80-120%
7782492 | Selenium 6010B | MM-1175SL | mg/Kg | 100 86 86% | 80-120%
[ 7440224 | Silver 6010B | MM-1175SL | mg/Kg | 100 86 86% | 80-120%

Method References:
Report Notations:

Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Update IlI (1996).
All calculations performed prior to rounding. Quality Control Limits are defined by the methodology,

or altematively based upon the historical average recovery plus or minus three standard deviation units.

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



GROUNDWATER
ANALYTICAL
Quality Control Report
Method Blank
Category:  Metals
Matrix:  Soil
A e it Analy e s | Seretell PR OC T Rbiansa
7440-38-2 Arsenic BRL mg/Kg 5.0 MM1175-58 60108 l
7440-39-3 Barium BRL mg/Kg 20 MM1175-5B 60108
7440-43-9 Cadmium BRL mg/Kg 0.50 MM1175-SB 6010B
7440-47-3 Chromium BRL mg/Kg 10 MM1175-58 60108 |
7439-92-1 Lead BRL mg/Kg 10 MM1175-58 60108
7435-97-6 Mercury BRL mg/Kg 0.05 MP-0890-58 7471A
7782-49-2 Selenium BRL mg/Kg 10 MM1175-SB 60108
7440-22-4 Silver BRL mg/Kg 5.0 MM1175-58 60108

Method References:  Test Methods for Evaluating Solid Waste, 5W-846, Thind Edition, Update [ll (1996).

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

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



GROUNDWATER
ANALYTICAL

Certifications and Approvals

CONNECTICUT, Department of Health Services, PH-0586

Potable Water, Wastewater/Trade Waste, Sewage/Effluent, and Soil

pH, Conductivity, Acidity, Alkalinity, Hardness, Chloride, Fluoride, Ammonia, Kjeldahl Nitrogen, Nitrate, Nitrite, Orthophosphate, Total Dissolved
Solids, Cyanide, Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Total Chromium, Hexavalent Chromium, Cobalt, Copper, Iron, Lead,
Magnesium, Manganese, Mercury, Molybdenum, Mickel, Potassium, Selenium, Silver, Sodium, Thallium, Tin, Titanium, Vanadium, Zing, Purgeable
Halocarbons, Purgeable Aromatics, Pesticides, PCBs, PCBs in Oil, Ethylene Dibromide, Phenols, Oil and Grease.

MAINE, Department of Human Services, MA103 : Sl
Drinking Water
Reciprocal centification in accordance with Massachusetts certification for drinking water analytes.

Waste Water

Reciprocal certification in accordance with Massachusetts certification for waste water analytes.

MASSACHUSETTS, Department of Environmental Protection, M-MA-103 - B

Potable Water

Antimony, Arsenic, Barium, Beryllium, Cadmium, Chromium, Copper, Lead, Mercury, Nickel, Selenium, Thallium, Nitrate-N, Nitrite-N, Fluorida,
Sodium, Sulfate, Cyanide, Turbidity, Residual Free Chlorine, Calcium, Total Alkalinity, Total Dissolved Solids, pl4, Trihalomethanes, Volatile Organic
Compounds, 1,2-Dibromoethane, 1,2-Dibrmmo-3-chloropropane, Total Coliform, Fecal Coliform, Heterotrophic Plate Count, E-Coli

Non-Potable Water

Aluminum, Antimony, Arsenic, Beryllium, Cadmium, Chromium, Cobait, Copper, lron, Lead, Manganese, Mercury, Molybdenum, Nickel, Selenium,
Silver, Strontium, Thallium, Titanium, Vanadium, Zinc, pH, Specific Conductance, Total Dissobved Solids, Total Hardness, Calcium, Magnesium,
Sodium, Potassium, Total Alkalinity, Chloride, Fluoride, Sulfate, Ammoria-N, Nitrate-N, Kjeldahi-N, Orthaphosphate, Total Phosphorus, Chemical
Oxygen Demand, Biochemical Oxygen Demand, Total Cyanide, Non-Filterable Residue, Total Residual Chlorine, Qil and Grease, Total Phenalics,
Volatile Halocarbons, Volatile Aromatics, Chlordane, Aldrin, Dieldrin, DDD, DDE, DD1, Heptachlor, Heptachlor Epoxide, Polychlorinated
Biphanyls (water}, Polychiorinated Biphenyls (ail).

MICHIGAN, D.ep'mf’-(mé;ntpflI':nvironmental Quzili_fy | E ~
Drinking WH;EI"

Trihalomethanes, Regulaied and Unregulated Volatile Organic Compounds by EPA Method 524.2; 1,2-Dibromoethane, 1,2-Dibromo-3-
chloroprapane by EPA Method 504.1

NEW HAMPSHIRE, Department of Environmental Services, 202798 . -

Drinking Water

Metals by Graphite Fumace, Metals by ICP, Mercury, Nitrite-N, Orthophosphate, Residual Free Chlorine, Turbldity, 1otal Filterable Residue, Calcjium
Hardness, pH, Alkalinity, Sodium, Sulfate, Total Cyanide, Insecticides, Herbicides, Base/Neutrals, Trihalomethanes, Volatile Organics, Vinyl
Chloride, DBCP, EDB, Nitrate-N.

Wastewater

Metals by Graphite Fumnace, Metals by ICP, Mercury, pH, Specific Conductivity, TDS, Totat Hardness, Calcium, Magnesium, Sodium, Potassium,
Total Alkalinity, Chloride, Fluoride, Sulfate, Ammonia-N, Nitrate-N, Orthophosphate, TKN, Total Phosphorus, COD, BOD, Non-Filterable Residue,
Oil & Grease, Total Phenolics, Total Residuat Chlorine, PCBs in Water, PCBs in Oil, Pesticides, Volatile Organics, Total Cyanide.

{ RHODE ISLAND, Department of Health, 54

Surface Water, Air, Wastewaler, Potable Waler, Sewage
Chemistry: Organic and Inorganic

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

PHOTOGRAPHS

Class B-1 RAO, Former Topsfield Highway Dept. Géragc, 10 School Avenue, Topsfield. MA
RTN: Not Yet Assigned, CSE Project No. 2000.34



CLEAN SOILS ENVIRONMENTAL, LTD.

| Floor drain
located inside
| this portion of
the garage

| Injection well
| (Approximate ErTe e

location) - : . B -
= ' - : . Oillwater
separalor
(Approximate
location)

| School Brook

oy

Photograph 2. School Brook adjacent l the Property

Class B-1 RAO, Former Topsfield Highway Dept. Garage, 10 School Avenue, Topsfield, MA
RTN: Not Yet Assigned, CSE Project No. 2000.34




CLEAN SOILS ENVIRONMENTAL, LTD.

! Floor Drain

| Water level inside
injection well
approximately 4 6
feet below ground
‘ surface

Photograph 4. Injection well with inlet shown

Class B-1 RAO, Former Topsfield Highway Dept. Garage, 10 School Avenue, Topsfield, MA
RTN: Not Yet Assigned. CSE Project No. 2000.34




CLEAN SOILS ENVIRONMENTAL, LTD.

Processed | —
gravel fill Green-gray silt

(native)

Impacted soil layer
~4 inches thick

Photograph 5. Split spoon sample from boring B4 collected from 3-7 feet bgs.

Green-gray silt
(native)

Impacted soil layer
~4 inches thick

Photograph 6. Split spoon sample from boring B6 collected from 3-7 feet bgs.

Class B-1 RAO, Former Topsfield Highway Dept. Garage, 10 School Avenue, Topsfield, MA
RTN: Not Yet Assigned, CSE Project No. 2000.34
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PUBLIC NOTICE
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«

Ciass B-1 RAQ, Former Topsficld Highway Dept. Garage, 10 School Avenue, Topsfield, MA
RTN: Not Yet Assigned, CSE Project No. 2000.34



ENVIRONMENTAL LTD

CLEAN S@ILS

March 9, 2001

Ms. Roberta Knight, Executive Secretary to the Board of Selectmen VIA FAX ONLY
Ms. Leo Cormier, Health Agent

Town of Topsfield

Town Hall

8 West Common Street

Topsfield, MA 01983

978-887-1502 (Fax)

Re: Notice of a Class B-1 Response Action Outcome Statement
Former Town of Topsfield Highway Department Garage
10 School Avenue
Topsfield, MA
DEP RTN Not Yet Assigned
CSE Project No. 2000.34

Dear Ms. Knight and Mr. Cormier:

The Massachusetts Contingency Plan requires that peopic conducting response actions associated with
releases of oil and/or hazardous material (OHM) notify you when a Response Action Cutcome (RAO)
Statement (i.e., closure report) is submitted to the Department of Environmental Protection (DEP).

A release of OHM associated with historic discharges from a floor drain at the former Topsfield Highway
Department garage impacted soil and groundwater at the above-mentioned location. “Assessment Only
Activities” (i.¢., soil and groundwater testing) were conducted according to 310 CMR 40.0000. Clean Soils
Environmental, Ltd. recently completed the RAQ, which is on file at DEP’s Northeast Regional Office in
Wilmington, MA,

Therefore, a permanent solution was achieved by completing a Class B-1 RAG. If you are interested in
reviewing the RAO slatement, please set up a file réview appointment with Ms. Holly Migliacci al DEP
(978-661-7600). )

Respectfully,

William H. Mitchell, Jr., LSP /

CLEAN SOILS ENVIRONyENTAL

President

cC: DEP, Northeast Regional Office

Oil & Hazardous Waste Assessment & Cleanup Professionals

POST OFFICE BOX 591, IPSWICH. MA 01938
Nodee: 978 3SO.TETT Tax: 978.356.1849 Lonuib info@cleansoils.com Web site: hipe/fiwwweleansorbs.com
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NOTICE OF NONC':OMPLIANCE
|

Class B-1 RAQ, Former Topsficld Highway Depl}@ Garage, 10 School Avenue, Topsficld, MA

RTN: Not Yet Assigned, CSI‘E Project No. 2000.34
|

ﬂ
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FROM : TOPSFIELD HLY DEPT PHONE NO. @ 9788371543 Nov. 87 28088 01:32PM P2

7
COMMONWEALTH OF MASSACHUSETTS

EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS
DEPARTMENT OF ENVIRONMENTAL PROTECTION

Metropolitan Boston — Northeast Regional Office

SRGEO PAUL CELLUCQ] ) BOB DURAND
JANE SWIFT ) DEC 07 ms LAUREN A, LISS
Licuteramt Governor Coruuissioner
Town of Topsfield - RE: BWP - TOPSFIELD
Highway Department NONCOMPLIANCE with M.G.L.
10 School Avenue Chapters 21C & 21 §43 (2)
Topsfield, MA 01983 310 CMR 30.000
314 CMR 3.00-7.00
Attn: -David M. Bond MV9788871542
- VSQG-Waste Ol
VSQG- Hazardous Waste
IWW-Non-notifier
FMF Facllity #326886

File No: NON-NE-99-9166-2A
RE NOTICE OF- NONCOMPLIANCE

ENCLOSED 1S AN IMPORTANT NOTICE FAILURE TO TAKE ADEQUATE ACTION _
IN RESPONSE TO THIS NOTICE COULD RESULT IN SERIOUS LEGAL
CONSEQUENCES.

Dear Mr. Bond:

Department perBonnel have observed that on October 29, 1999, activity owuned
at Town of Topsfield, Highway Department, 10 School Ave. Topsfield,
Massachusetts in noncompliance with one or more laws, regulations, ordars, licenses,
permits, or approvals enforced by the Department.

Enclosed is a Notice of Noncompliance, which dascribes (1) the activity referred to

above, (2) the requirements violated, (3) the action the Department now wants you to

. take, and (4) the deadline for taking such action. An administrative penalty may be

assessed for every day from now on that you are in noncompliance with the requirements
described In this Notice of Noncompliance.

Notwithstanding this Notice of Noncompllance, the Department reserves the right
to exercise the full extent of its legal authority in order to obtain full compliance with all
‘applicable requirements, including, but not limited to, ¢rimmal prosecution, civil action
including court-imposed civil penalties, or administrative penalties assessed by the
Department. - -

This Informatien is svaliable kn alesrnate formas by caling our ADA Coordliator 51 (617 574-6872.

205A Lowell S Wimiogton, MA 01887 . Phane (578) 881-7600 . Fax (978) 081-7015 , TTD# (¥78) 6817678
€} Printed on Recyciod Paper



l FROM : TOPSFIELD HWY DEPT o PHONE NO, : 9788871543 Nov. B7 2008 @1:33PM P3

Topsfield Highway Department
Page 2

SOURCE REDUCTION OPPORTUNITIES

You may be able to cut environmentally driven costs and possibly reduce the
regulatory requirements and fees applied to your firm if you eliminate or reduce the use of
toxic materials or the generation of wastes (referred to as "source reduction™). As a
result, you may save money, and improve quality and productivity.

Moreover, tracking annual usage of toxic substances and other inputs, If you are
not already doing so, may lead to identification of additional source reduction
opportunities.

For further information on source reduction of toxics and other wasta you may
contact:

the Office of Technical Assistance (617-727-3260) for free, confidential

technical assistance including on-site assessments, financial evaluations,
and other resources.

DEP's Toxics Use Reduction Implementation Tearn (617-282-5870) for
guidance maternal on TUR planning.

the Toxics Use Reduction Institute (978-934-3262) for courses for oertiﬂed
l © Toxics Use Reduction Planners.
Should you have any questions relative to this matter, contact David P. LaBrode of
' this office at the letterhead address or by calling (978) 661-7632.

Very truly yours,

»

Edward J. Pawlowski ,
Chief, Compliance and Enforcement
Bureau of Waste Prevention

EDPL/DPL/mi-topsdpw
Certified Mail
non-topadpw
cc:  Fire Dept., High Street, Topsfield, MA 01983
Board of Health, Town Hall, Topsfield, MA 01983 -
Town of Topsfield, Town Hall, 8 West Common Street, Topsfield, MA 01983
ATTN: Roberta Knight, Executive Secretary
OTA, 100 Cambridge St., Suite 2109, Boston, MA 02108
Attn: Richard Bizzozero
NERO - LaBrode, Stelline
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Tapsfield Highway Department
Notice of Noncompliance

NOTICE OF NONCOMPLIANCE
NONCOMPLIANCE SUMMARY

NAME OF ENTITY IN NONCOMPLIANCE: Town of Topsfield, Highway Department

LOCATION WHERE NONCOMPLIANCE OCCURRED OR WAS OBSERVED: 10
Schoot Avenue, Topsheld, Massachusefts

DATE WHEN NONCOMPLIANCE WAS OBSERVED: October 29, 1999

DESCRIPTION OF NONCOMPLIANCE AND OF THE REQUIREMENTS NOT
COMPLIED WITH: . o

Personne! from the Deparntment conducted a compliance inspection at Town of
Topsfield, Highway Department. The following are the observed violations:

HAZARDOUS WASTE

(1) 310 CMR 30.353(5): On the inspection date, it was notad that the Topsfieid
l Highway Department Is accumulating hazardous waste and waste ol but is not
registered with the Department as a Very Small Quantity Generator (VSQG) of
hazardous waste and waste oll. The regulation requires...A very small quantity
l generator shall register with the Department by notifying the department in writing of its
activity involving hazardous waste -or regulated recyclable material. If the Department
prescribes a form for such registration, the generator shall use such form when submitting
l such registration. Such a registration shall be signed and submitted in compliance with
310 CMR 30.006 and 30.009. The ganarator shall fallw such procedures as may be
required, requested or authorized by the Department to obtain and keep his status as a
very small quantity generator. If the very small quantity generator intends to transfer
l custody or possession of the hazardous waste or regulated recyclable material to another
person or persons, the registration shall set forth the name, address, and EPA
identification number, if applicable, of each such person. If the very small quantity
' generator intends to itself treat or recycle the hazardous waste or regulated recyclable
material, the registration shall set forth the process by which the hazardous waste or
regulated recyclable material shall be treated or recycled. If the site has an EPA
' identification number, or has been assigned an identification number by DEP, that
number shall be included 'in the registration. An identification number for the site is

l required if the very small quantity generator is using a manifest.

(2) 310 CMR 30.331(1): Facility signed Copy’s (Copy 1 of four part manifests
and Copy 3 of elght part manifests) were not available for review. The regulation
requires that...a generator shall keep a Copy of each manifest, signed In compliance
with 310 CMR 30.314 through 30.316, for three years after the waste was accepted by
the initial transporter or until the generator receives a signed copy from the designated



FROM : TOPSFIELD HWY DEPT PHOME MNO. : 9788871543 Nov., @7 2088 21:34PM PS-

Topsfield Highway Department
Notice of Noncompliance
Page 2

facllity wh‘ich received the waste. The generator shall keep, for at least three years
from the date the waste was accepted by the initial transporter, the Copy of the
manifest signed by the owner or operator of the facility which received the waste.

(3) 310 CMR 30.302: On the inspection date, it was noted that-the Topsfield
Highway Department was accumulating/storing a one-gallon container of unknown
contents located next to the outside 275-gallon waste oil tank. The regulation
requires...Any person who generates a waste shall determine if that waste is a hazardous
waste, as identified or otherwise described in 310 CMR 30.100, as follows:

(1) First, determine whether his waste is excluded from regulation pursuant to 310
CMR 30.104.

(2) Next, determine if the waste is listed as a hazardous waste in 310 CMR 30.130
through 30.136.

(3) i the waste Is not listed as a hazardous waste in 310 CMR 30.130 through
30.138, determine whether the waste is hazardous waste pursuant to 310 CMR
30.120 through 30.125 by doing either of the following:

30.151 through 30.156 or according to an equivalent method approved by
the Administrator of EPA pursuant to 40 CFR Section 260.21 and by the
Department

(b) Applying knowledge of the hazardous characteristics of the waste in light
of the materials or the process used.

(4) If the waste is determined to be hazardous, determine, using the methods
described in 310 CMR 30.302(3) end 310 CMR 30.791, whether the waste is
subject to the land disposal restrictions set forth In 310 CMR 30.750.

(4) 310 CMR 30.253(9)XDb), (refers to 30.353(3)): On the inspection date,
recelpts for waste oil shipped offsite to Boxford Department of Public Works were
not being kept onsite. The regulation raquires...If a hazardous waste manifest does
not accompany a shipment of hazardous waste generated and transported by a very
small quantity generator to a person described in 310 CMR 30.355(8), the person
receiving that material shall give to the very small quantity generator delivering the
material, and the very small quantity generator delivering the material shall receive from
thepersorrreceiving the muterat, 4 recelptfor the materiat—$ald recelpt shaliser forth
the content and quantity of the materiaj and the dato of delivery. Said receipt shall be
signed by both the person receiving the material and the very small quantity generator
delivering the material. Said recelpt shall consist of two coples, one each for the person

l (a) Testing the waste according to the methods set forth in 310 CMR
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Topsfield Highway Department
Notice of Noncompliance
Page 3

receiving the material and the very small quantity generator delivering the material. The
person receiving the material and the very small quantity generator delivering shall keep
these receipts in their records for at least three years after possession of the material is
transferred from the very small quantity generator to the person receiving the material.

_ Such records shall be fumnished upon request of, employes, or representative of the
Department, or of the EPA. This period shall be extended automatically during the
course of any unresolved enforcement action regarding the activity in question, or as
requested or ordered by the Depariment.

(5) M.G.L, CHAPTER 21C, MASSACHUSETTS HAZARDOUS WASTE
MANAGEMENT ACT, Section 5. Wastewater contaminated with oily water and
sludge, {settled solids) has heen illegally disposed of through an Improperly
maintained oil/lwater separator. The Law 'stipulates that... No person shall collect,
transpont, store, dispose of, treat, use or transport hazardous waste in a manner which
could endanger human health, safety or walfars, or the environment.

. (6). 310 CMR 30.253(5)(c). (refers to 30.353(6)(g)), (refers to 30.682): The
following containers of waste oil were not marked with the words "Hazardous
Waste” “Waste Oil”, or "Toxic™;

- ana 275-gallan ahave grotindtank

The regulation requires that... Throughout the period.of storagse, the side of each container
of hazardous waste shall be clearly labelled and marked in a manner which identifies, in
words, the hazardous waste(s) being stored in that container (e.g., acetone, toluene), and
the hazard(s) associated with the waste (e.g., ignitable, toxic, dangerous when wet). Each
container shall also be marked with the words "Hazardous Waste". Containers
accumulating waste oll (in VSQG quantities) shall be marked with following information:

(1) The words "Hazardous Waste";
(2)  The words "Waste OI";
(3) The word "Toxic";.

Marks and labels shall be placed on the sides of each tank or contalner in such a
manner that they are clearly visible for inspection.

{7) 310 CMR 30.253(5)(c), (refers to 30.353(6)(h)), (refers to 30.685(1)). A fifty
five-pallon contalner used for the accumulation of waste oil was found to be.open,

l : - ohe 55-9al|6n container located in the garage.
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Topsfield Highway Department
Notice of Nohcompliance
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The regulation requires that...a container holding hazardous waste shall always be closed
during storage, except when waste Is being added or removed. In the event that Federal,
State or local law or regulation requires a container to be vented, the container shall be
vented in a manner that does not present a threat o public health, safety or welfare, or
the environment.

(8) 310 CMR 30.253(5Xc), (refers to 30.353(6)(h)), (refers to 30.340(1)(f)): On
the inspection date, the following containers of waste oil were observed being
accumulated on a surface which is not impervious:

- one 55-gallon container located in the garage.
- one 275-gallon above ground tank.

The regulation requires...underlying all containers and all above-ground tanks. in which
hazardous waste is accumulated shall be a surface that is designed and at all times
operated so that it is free of cracks and gaps and is sufficiently impervious to
corntain leaks, spills, and accumulated precipitation until the collected material - is
detected and removed. All aboveground tanks shall be placed so that all the surface
beneath each such tank can be inspected for spills and structural integrity.

Waste oil is being accumulated outdoors in a 275-gallon above ground tank in an
area which is not bermed, The regulation requires that...if a generator accumulates
hazardous waste in containers or above-ground tanks which are outdoors, such
containers and above-ground tanks shall be located at all times in an area that has a
containment system that is designed and at all imes operated so that it has the
capacity to contain either 10% of the total possible contained volume of the containers
and above-ground tanks, or 110% of the volume of the largest container or above
ground-tank, whichever is greater. Without limiting the generality of the foregoing, the
generator shall promptly remove from the area all accumulated spillage and/or
precipitation.

(10) 310 CMR 30.253(5)(c), (refers to 30.353(6)(h)), (refers to 30.340(1)(j)): A sign
with the words "WASTE OIL™ was not posted in the waste ofl accumulation areas.
The regulation requires that...all areas where waste oil and/or used oil fuel is accumulated
or stored shall have posted at all times a sign with the words "WASTE OIL", in capltal
letters at least one inch high.

(11) 310 CMR 30.253(5)(c), (refers to 30.353(B)(h), (refers to 30.340(1)(k)): The
waste oil accumulation areas were not marked clearly from generation areas. The
regulation requires that...all areas where wastes are accumulated for the purposes of

)
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l , (9) 310 CMR 30.253(5)(c), (refers to 30.353(3)h)), (refers to 30.340(1)(g)):
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complying with 310 CMR 30.000 generally shall be clearly marked (e.g., by a clearly
visible line or piece of tape on the fioor, or by a gate or fence, or by a sign at the boundary
of a clearly distinguishable area) so that they are clearty distinguishable at all times from
all specific points of generation where wastes are initially accumulated solely for the
purpose of 310 CMR 30.340(4), and from all areas at the site of generation where wastes
are not accumulated. .

(12) 310 CMR 30.253(5)¢), (refers to 30,353(8)(h), (refers to 30.340(1)(i): On
the inspection date, the waste oil accumulation area located outside of the main
garage was lacking in appropriate security measures. Specifically, the area was
open with no means of preventing unauthorized entry. The regulation requires...All
areas where wastes are accumulated shall be operated with appropriate security
measures at all times to prevent the unknowing entry of persons, reduce as much as

possible the unauthorized entry of persons, and prevent the entry of livestock into such
areas. . :

INDUSTRIAL WASTEWATER

. Untreated industrial effluent (from the facility’s floor drains) Is lllegally being
discharged to groundwater, (via an oil/water separator system and cesspool).

The requirements state respectively:

"No person shall discharge pollutants into waters of the Commonwealth nor
construct, Install, modify, operate or maintain an outiet for such discharge or
any treatment works, without a currently valid permit issued by the Director.
No person shall engage in any other activity that may reasonably be
expected to result, directly or Indirectly, in discharge of pollutants into
waters of the Commonwealth, nor construct, effect, maintain, modify or use
any sewer extension or connection, without a currently valid permit issued
by the Director, uniess exempted by regulation of the Director.”

(2) 314 CMR 5.03 provides in part as follows:

“No person shall discharge pollutants to ground waters of the
Commonwealth without a currently valid permit from the director pursuant to
M.G.L. c. 21, 5. 43 and 314 CMR 5.00, unless exempted in 314 CMR 5.05.
No person shall construct, install, modify, operate or maintain an outlet for
such a discharge or any treatment works required to treat such discharge
without having first obtained a discharge permit In accordance with this

l (1) : M.G.L. ¢.21, s.43(2) provides, in par, as follows:
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subsection and written approval from the Department for such activity. Any
person who discharges or proposes to discharge to ground waters of the
Commonwealth may obtain a permit by filing the appropriate application
forms in accordance with 314 CMR 5.00 and 2.00."

(3) 310 CMR 27 (4 prowides in part as follows:

"No underground injection shall be allowed where a Class V well causes or

allows movement of fluid containing any pollutant into underground sources

of drinking water and the presence of that pollutant causes or is likely to

" cause a violation of any Massachusetts Drinking Water Regulation, 310

...CMR 22.00, or which in the opinion of the Departmeant adversely affects or
is likely to adversely affect the health of persons.”

(4) 310 CMR 27.05 provides in part as follows:
"Class V wells shall include but not be limited to the following types:

a. Dry wells, seepage pits, and leaching pits used for the
introduction of waste flulds, other than those treated in septic
systems.

b. Dry wells or leaching pits used to dispose of septic system
effluents.

314 CMR 5.03(1) include, but are not limited to:

a. Any facility which discharges a liqukl effluent onto or below
- the land surface,
b. Any facility which discharges a liquid efﬂuent to a percolation
pit, pond or lagoon;

., c. Any facility which_discharges a2 liquid effluent.via subsurface
leaching Facifities including but not limited to: leaching pits,
galleries, chambers, trenches, fields, and pipes;

d. Any facitity which discharges a liquid effiuent into a class V-
injection well as defined in 310 CMR 27.00; or

. Any facility with an assoclated unlined pit, pond, lagoon, or
surface impoundment in which wastewaters or sludges are
collected, stored, treated, or disposed and from which a llquld
portion seeps into the ground.

l " {5)  Achvitirs which cnnstihita dischamges nf pnilitants renuinng a permit under



FROM : TOPSFIELD HWY DEPT PHONE NO. : 9788871543 Nov. @7 200@ B1:37PM P10

Topsfield Highway Department
Notice of Noncompllance
Page 7

ACTION TO BE TAKEN, AND THE DEADLINE FOR TAKING SUCH ACTION:
HAZARDQUS WASTE

(1) Immediately upon receipt of this Notice, notify as a very small quantity generator of
hazardous waste and a very small quantity generator of waste oil by submitting the
notification form. The proper notification forms were filled out during the October 29, 1999
inspection.

{(2) iImmediately upon receipt of this Notice, keep appropriate Copy 1's and 3's of
all hazardous waste manifests, in accordance with the above referenced regulation. -
Photocopies -.of ' the .missing - facility signed manifest(s) shall be obtained from the
destination facility identified on the hazardous waste manlifest(s) and sent to this office.

Within thirty (30) days of your receipt of this Notice, this office must be in receipt of
written confimation that this has been done.

(3) Immediatety upon receipt of this Notice, determine if the waste in question Is
l a hazardous waste, and make arrangements for its proper disposal. Within thirty (30)
days of your receipt of this Notice, this office must be In receipt of written confirmation

l that this has been done.
(4) immediately upon receipt of this Notice, keep appropriate receiptas of- all
l hazardous waste shipments, In accordance with the above referenced regulation. Within

thirty (30) days of your receipt of this Notice, this office must be In receipt.of written
confirmation that this has been done.

(5) immed ately upon receipt of this Notice, dlean out the oll/\water separator that
Topsfield Highway Department has on site. These wastes must be shipped off-site for
legal disposal via a licensed hazardous waste transporter using a Massachuseits
Hazardous Waste Manifest. Within thirty (30) days of your receipt of this Notice, this
Office must be in receipt of written confirmation that this has been done, and will continue

- “to be done.” in addition, the Department requires that photocopies of the completed
manifest(s) be forwarded to this office as soon as the shipment is made.

(6) Immediately upon receipt of this Notice, mark the above referenced containers
with the required information. Within thirty (30) days of your receipt of this Notice, this
office must receive from you written confirnation that this has been done, and will
continue to be done.

(7) immediately upon receipt of this Notice, close all containers accumulating
waste oil, and continue to keep themn closed except when waste is being added or

10
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removed. Within thirty (30) days of your receipt of this Notice, this office must be in
receipt of written confirmation that this has been done, and will continue to be done.

(8) and (9) immediately upon receipt of this Notice, modify the waste oli
accumulation areas to come into compliance with the above referenced regulation.

Within thirty (30) days of your receipt of this Notice, this office must be in receipt of
written confirmation that this has been done.

(10) Immediately upon receipt of this Notice, post a sign with the words "WASTE |
OIL", in-accordance with the above referenced regulation. Within thirty (30) days of your

receipt of this Notice, this office must be In receipt of written confirmation that this has
beén done.

(11) Immediately upon receipt of this Notice, clearly distinguish waste
accumulation areas from areas where wastes are not accumulated. Within thirty (30)

days of your receipt of this Notice, this office must be in receipt of written confirmation that
this has been done.

(12) Immediately upon receipt of this Notice, secure the outside waste oil
accumulation area from unauthorized entry. Within thirty (30) days of your receipt.of this
Notice, this office must be in receipt of written confirmation that this has been done.

INDUSTRIAL WASTEWATER

(1)  Within fiteen (15) days of receipt of this Notice, temporarity plug the points
of entry to the Injection well and cease using the injection well for the discharge or
disposal of any substance.

(2)  Within thirty (30) days of receipt of this Notice, submit to Ron Stelline at this

office a plan for approval for permanently closing the injection well(s) according to the
foﬂowm cﬁteria.

a. Decommissioning injection well-All floor drains {or other points of entry to
the injection wells) shall be either:

i. Sealed within 60 days of the date of this Notice In accordance with
the state pilumbing code, 248 CMR 2.09(1XcX3). Before
commencing work, a revised DEP Form WS1 (Notice of Plumbing

Inspector Approval to Seal Floor Drain) must be filed with Ron
Stelline at this office; or,

it. connected within 6 months of this Notice to a municipal sewer
gystern (ifavailable) in accordance with a permit issued by the

11
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Department and/or local sewer authority under 314 CMR 7.00 and/or
local sewer regulations; or,

i.  Connected within 8 months of this Notice to a DEP approved holding
tank.

b. Required Remedial Activities-Remove sludge and perform excavation,
sampling, and other remedial activities in accordance with the process
described in the "UIC Package®, which Includes *Massachusetts closure
Requirements For Shallow Injection Wells. Call the DEP Service Center at
(978) 661-7678 for the Closure Package. Within 120 days of this Notice,
submit to the Department the results of sampling conducted and information .
to Ron Stelline of the UIC Program at the letterhead address.

-.(8) «When all work. speciiied In items (1) and (2) has been.completed, submit a
completed .and signed UIC Notification Form to Ron Stelline of the Department's UIC
Program at the letterhead address.

(4)  Within thirty (30) days of receipt of this Notice this office must be in receipt
of written confimation as to the actions taken or planned to comect the industrial
wastewater violation(s) cited herein. Please direct your response to David LaBrode.

pate: [P &, [F97 | %M

Edward J. Pawlowskl
Chief, Compliance and Enforcement
Bureau of Waste Prevention

David P. LaBrode
Environmental Analyst

Certified Mail

12



i CLEAN SOILS ENVIRONMENTAL, LTD

Appendix G
HEADSPACE SCREENING PROCEDURE &
MONITORING WELL CONSTRUCTION DETAILS

Class B-1 RAQ, Former Topslield Highway Dept. Garage, 10 School Avenue, Topsficld, MA
RTN: Nol Yet Assigned. CSE Project No. 2000.34
i
I
I
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CLEAN SCILS

ENVIRONMENTAL, LTD.

Headspace Screening Procedures

Clean Soils Environmental, Ltd. (CSE) screened soil samples for Total Organic Vapors
(TOVs) with a portable photoionization detector (PID) calibrated with isobutylene to a
benzene equivalent. The soil sample screening was performed by filling a pre-cleaned 16
oz. glass mason jar or a dedicated 16 oz. zip lock bag approximately half-full with a soil
sample, covering the jar top with two layers of aluminum foil and then tightening the
screw cap or using the zip lock to tightly seal the bag. The soil sample was vigorously
shaken and then allowed to sit for a minimum of ten minutes at approximately 25°C. The
headspace (i.e., air in the top of the container) was then screened by puncturing the
aluminum seal or the zip lock bag with the portable PID Photovac MicroTip probe,
inserting the probe tip to a distance approximately one-half the headspace depth, drawing

a headspace air sample, and recording the highest reading displayed on the PID display.

Post Office Box 591, Ipswich MA 01938
Voice: (978) 356-1177 Fax: (978) 356-1849 Web site: http://www.cleansoils.com






ENVIRONMENTAL LTD

CLEAN S@ILS

BORING, JAR-HEADSPACE LOG, WELL CONSTRUCTION DETAILS

PAGE __1_ OF _1

PROJECT NAME: Topsfield DPW PRCJECT NUMBER: 2000.34
SITE ADDRESS: 10 School Street BORINGAWVELL ID: MWA1, MW2, MW3
INSTALLED BY: Sail Exploration, In¢. DATE: 11 3D 2001

BORING LOCATION: NEXT TO FORMER INJECTION WELL (See Figure 3 in RAQ) ENGINEER/GEOLOGIST: Alex Pancic

DRILLING METHOD:

Direct Push with Earth Probe

ATER TABLE ENCOUNTERED: ~4.5

WELL DIAMETER: 34" 1.0.

TOTAL DEPTH: CONSTRUCTION:  PVC
IC T8
INTERVAL FID READING DESCRIPTION DEPTH DIAGRAM
Surface Monitoring Well Construction Detads]
0 -
Flush Roadbox
Walter Tight/Conrete Seal
PVC Riser/Native Fill
~-0-1'bgs
5. |PVC Screen/Sand Pack
~{-10'bgs
10—} —s ,___{Woell Point
I .
H ! ~10°bgs
I |
’ ’
I [
' )
I l
' ’
15 ! !
f |
[ '
| f
' ]
I ]
' '
I I
' '
20 | |

JNOTES: PID = Photoionization detector used in jar-headspace screening
TC = Time Headspace Sample Collected

TS = Time Headspace Sampled Screened with FID

NA = Not applicable

bgs = Below ground surface

REMARKS:

Monitering Well Construction Details Only

Oil & Hazardous Waste Assessment & Cleanup Professionals

POST OFFICE BOX 591, IPSWICH, MA 01938
Voice: 978.356.1177 Fax: 978.356.1849 E-muil: info@cleansoils.com Web site: hitp:/fwww.cleansoils.com




Appendix |
DISCLOSURE STATEMENT FOR
TRANSACTION WITH A PUBLIC AGENCY CONCERNING REAL PROPERTY
M.G.L. c.7C, s. 38 (formerly M.G.L. c. 7, s. 40J)

INSTRUCTION SHEET

NOTE: The Division of Capital Asset Management and Maintenance (DCAMM) shall have no responsibility for insuring that the
Disclosure Statement has been properly completed as required by law. Acceptance by DCAMM of a Disclosure Statement for
filing does not constitute DCAMM'’s approval of this Disclosure Statement or the information contained therein. Please carefully
read M.G.L. c. 7C, s. 38 which is reprinted in Section 8 of this Disclosure Statement.

Section (1): Identify the real property, including its street address, and city or town. If there is no street address then identify
the property in some other manner such as the nearest cross street and its tax assessors’ parcel number.

Section (2): Identify the type of transaction to which this Disclosure Statement pertains --such as a sale, purchase, lease, etc.

Section (3): Insert the exact legal name of the Public Agency participating in this Transaction with the Disclosing Party. The
Public Agency may be a Department of the Commonwealth of Massachusetts, or some other public entity. Please do not
abbreviate.

Section (4): Insert the exact legal name of the Disclosing Party. Indicate whether the Disclosing Party is an individual, tenants
in common, tenants by the entirety, corporation, general partnership, limited partnership, LLC, or other entity. If the Disclosing
Party is the trustees of a trust then identify the trustees by name, indicate that they are trustees, and add the name of the trust.

Section (5): Indicate the role of the Disclosing Party in the transaction by checking one of the blanks. If the Disclosing Party’s
role in the transaction is not covered by one of the listed roles then describe the role in words.

Section (6): List the names and addresses of every legal entity and every natural person that has or will have a direct or
indirect beneficial interest in the real property. The only exceptions are those stated in the first paragraph of the statute that is
reprinted in Section 8 of this Disclosure Statement. If the Disclosing Party is another public entity such as a city or town, insert
“inhabitants of the (name of public entity).” If the Disclosing Party is a non-profit with no individual persons having any
beneficial interest then indicate the purpose or type of the non-profit entity. If additional space is needed, please attach a
separate sheet and incorporate it by reference into Section 6.

Section (7): Check “NONE” in the box if none of the persons mentioned in Section 6 is employed by DCAMM or an official
elected to public office in the Commonwealth of Massachusetts. Otherwise list any parties disclosed in Section 6 that are
employees of DCAMM or an official elected to public office.

Section (8): The individual signing this statement on behalf of the Disclosing Party acknowledges that he/she has read the
included provisions of IChapter 7C, Section 38 (formerly Chapter 7, Section 40J) of the General Laws of Massachusetts.

Section (9): Make sure that this Disclosure Statement is signed by all required parties. If the Disclosing Party is a corporation,
please make sure that this Disclosure Statement is signed by a duly authorized officer of the corporation as required by the
statute reprinted in Section 8 of this Disclosure Statement.

DCAMM'’s acceptance of a statement for filing does not signify any opinion by DCAMM that the statement complies with
applicable law.

This completed and signed Disclosure Statement should be mailed or otherwise delivered to:

Deputy Commissioner for Real Estate
Division of Capital Asset Management and Maintenance
One Ashburton Place, 15" Floor, Boston, MA 02108

DCAMM 2019-02-14



DISCLOSURE STATEMENT FOR
TRANSACTION WITH A PUBLIC AGENCY CONCERNING REAL PROPERTY
M.G.L. c. 7C, s. 38 (formerly M.G.L. c. 7, s. 40J)

The undersigned party to a real property transaction with a public agency hereby discloses and certifies, under pains and
penalties of perjury, the following information as required by law:

(1)  REAL PROPERTY:

(2) TYPE OF TRANSACTION, AGEEMENT, or DOCUMENT:

(3) PUBLIC AGENCY PARTICIPATING in TRANSACTION:

(4) DISCLOSING PARTY'S NAME AND TYPE OF ENTITY:

(5) ROLE OF DISCLOSING PARTY (Check appropriate role):

Lessor/Landlord ______lLessee/Tenant
Seller/Grantor Buyer/Grantee

_____Other (Please describe):

(6) The names and addresses of all persons and individuals who have or will have a direct or indirect beneficial interest in
the real property excluding only 1) a stockholder of a corporation the stock of which is listed for sale to the general
public with the securities and exchange commission, if such stockholder holds less than ten per cent of the
outstanding stock entitled to vote at the annual meeting of such corporation or 2) an owner of a time share that
has an interest in a leasehold condominium meeting all of the conditions specified in M.G.L. c. 7C, s. 38, are
hereby disclosed as follows (attach additional pages if necessary):

NAME RESIDENCE
(7) None of the above- named persons is an employee of the Division of Capital Asset Management and Maintenance or
an official elected to public office in the Commonwealth of Massachusetts, except as listed below (Check “NONE” if-
NONE):
[[] NONE
NAME: POSITION:

DCAMM 2019-02-14



DISCLOSURE STATEMENT FOR
TRANSACTION WITH A PUBLIC AGENCY CONCERNING REAL PROPERTY
M.G.L. c. 7C, s. 38 (formerly M.G.L.c.7,s. 40J)

(8) The individual signing this statement on behalf of the above-named party acknowledges that he/she has read the
following provisions of Chapter 7C, Section 38 (formerly Chapter 7, Section 40J) of the General Laws of
Massachusetts:

No agreement to rent or to sell real property to or to rent or purchase real property from a public agency, and
no renewal or extension of such agreement, shall be valid and no payment shall be made to the lessor or
seller of such property unless a statement, signed, under the penailties of perjury, has been filed by the lessor,
lessee, seller or purchaser, and in the case of a corporation by a duly authorized officer thereof giving the true
names and addresses of all persons who have or will have a direct or indirect beneficial interest in said
property with the commissioner of capital asset management and maintenance. The provisions of this section
shall not apply fo any stockholder of a corporation the stock of which is listed for sale to the general public
with the securities and exchange commission, if such stockholder holds less than ten per cent of the
outstanding stock entitled to vote at the annual meeting of such corporation. In the case of an agreement to
rent property from a public agency where the lessee’s interest is held by the organization of unit owners of a
leasehold condominium created under chapter one hundred and eighty-three A, and time-shares are created
in the leasehold condominium under chapter one hundred and eighty-three B, the provisions of this section
shall not apply to an owner of a time-share in the leasehold condominium who (i) acquires the time-share on
or after a bona fide arms length transfer of such time-share made after the rental agreement with the public
agency is executed and (iij) who holds less than three percent of the votes entitled to vote at the annual
meeting of such organization of unit owners. A disclosure statement shall also be made in writing, under
penalty of perjury, during the term of a rental agreement in case of any change of interest in such property, as
provided for above, within thirty days of such change.

Any official elected to public office in the commonwealth, or any employee of the division of capital asset
management and maintenance disclosing beneficial interest in real property pursuant to this section, shall
identify his position as part of the disclosure statement. The commissioner shall notify the state ethics
commission of such names, and shall make copies of any and all disclosure statements received available to
the state ethics commission upon request.

The commissioner shall keep a copy of each disclosure statement received availabie for public inspection
during regular business hours.

9 This Disclosure Statement is hereby signed under penalties of perjury.

PRINT NAME OF DISCLOSING PARTY (from Section 4, above)

AUTHORIZED SIGNATURE of DISCLOSING PARTY DATE (MM /DD / YYYY)

PRINT NAME & TITLE of AUTHORIZED SIGNER

DCAMM 2019-02-14
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