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Smith Environmental Technologies Corp. Subsurface Log
Sheet: [/ of /
Project L IA], W [LMINGTIA MA ATy NeiBoingNo:_L PB -/
ProjectNo.. /) 7974 O/02 Date(s): LoggedBy: 4. £, pPERRLY
Well/Boring Location:  / gries POL N/ L
Driliing Method: ﬁ Y & ‘Y AUECER @uc Drilling Contractor: S/l EX
Depth to Groundwater.  ~» A 7/ B&C Date: /¢ 2(% Reference: SYREA (&< L6 . 2ETALSL
Elevations - Ground Surface: Q6.2 msi Inner Casing: A Outer Casing: VA
Water Table: ~ €3.2° ms) Date: VIFIRES Reference: sufface
Remarks: _BORING GROUTED SUREACE
SOk SAMPLET TEZUEMN] DR (AL S YS!
. Graphical
g Logs
3 Lithologic Description - Organic Vapor 5
3 ] {(Material, USCS, Color, Density, Consistency, Other 2 Headspace Comments ‘g’
s 12 Modifiers, Hardness, Moisture) s Analysis (ppm) L
K f |5
813 |3 5 |28
e =\ /|2 Eo-3" 7oe soic i = =
/3 ; __3/1.2' eqr ysu,ow-emw»/ — —
z 3 Fins& SANP . — —
= 7 o = —
2 = 241 ce — =
Ll N /|4 E we r maD. seown FinlE S = =
33X |12 E SANLD W/ SOME — =
z =AY = DARKIER LAMINAE L, = - =
44 N3 B = GeounlP™ B
: - 2 46 KK — WAT - =
3 X |& E MorTLED, Pk BROWN - 8LACH 5 = SREAE £
u = | |E FINE SAND ol - —
O < 2N /lsp =677~ on. GRWA, FralE SAND R = =
7 —7-8¢ ymecow- BRWN Sty | Sict R — —
n = = W F LAY ER OF Bl cRERED |77 = =
2 S —  STONE W/SItT S SAND LT [— —
N/ Eg-ro =0 = =
L TIX |[4"E "~ on, aray Gearel, soue samo |9 - = —
—] — L — —
V(7= . Y, — —
> N /|23 eo-12! ) = =
] 1Y |35 E on 8evE-gRAY GrRAVEL. SOME |1 3 — —
- leyl=  SAND ANO SLCT oo — —
: = =116/ SLGHTLy WEATHERE D ROCK W = =
& = = END OF HOLE® 2 ' = —
< = — — —
{ = — = —
= E = =
7)) 3| E £ =
= — — —
: Note: Nat all portions of this fofm are applicable to alt pmjects_ i,




Smith Environmental Technologies Corp. Subsurface Log

Sheet: f of /
project: O AN WILAM A/ A £ WellBoring No.. £ 28 -2 -

Project No.: 00 7074 0/02 Date(g: Z Zl g ZZé LoggedBy: 4 & ﬁE&g Y

Well/Boring Location: é:&:ﬁé oLy

Drilling Method: / ’ i Drilling Contractor: COrl £X

Depth to Groundwater: —- % /B &< Date: 4£ AT Reference: £ RopMP = &6. 7 FT ALSYL.

Elevations - Ground Surface: 86. 3 _ms! Inner Casing: _N)A Outer Casing:  NJA
Water Table: ~ 2. 7' ms] Date: (1% ] 3% Reference: = rfa(o
Remarks: SO AIG GROUTED 70 SUEFALE

SOl SAMPLET ZRHEAN TR LA Ad/H VSl L

~ Graphical
£ Logs
g Lithologic Description - Organic Vapor 5
3| (Material, USCS, Color, Density, Consistency, Other 2 Headspace Comments E
S f Modifiers, Hardness, Moisture) § Analysis (ppm) K
s |8 |2 ~ = ]
a|E % w 3 <
@ ] 4 i [~}
a |lao |& 7] 20
h =EE 50-3'/ OK. BROWN SILT aN0 sAn O 70T — =
/ 3 3 3" 1" MED BROWN E(NE SAN B 09, — =
z — e - 1.8’ BLi. GRAVEL .l — [
23 Q =1.5-2./ pog, BrWN SANMD CFin/E) RN — =
m 3 ; g 52,4 / wg-r; Lc,fBBOWM,F/Nf-S‘AU O :' E ;
= (s = — —
z = — g = VS ew =
: 3 ;’ — 4 -5/ MOTTLED LIQ T - ARk N = SurREA CE =
£ |3 E ERWN FINE SAND 8§go = =
u — 4 E TRACE GRAVEL (AY ER. Reeliy - —
= — OF cRUSHED SToNE R = -
3 |2 =67/ REAR = =
O - z SATUR. LQT" BRVAL. F1NE SAND| <.~ = =
73 i SOME Mo7F el &' LI — —
a = =7-8 on. brWN FiINEsANE some 000 = =
8 312 ERAVE (. = =
5= g,; _j?-q ’ :4( GRAY - DK, BroowN, MED - = =
m = oo = INE SAQND SorE czguﬂllc: Don — -~
e - /0’ WH ITE- LAT 4RAY 6RAVEL —xFx = >OlL sy =
5 S — AML SAND 4 — o SPoor) E
= «q |§ Eto-rz’se0k0cH ~ = =
: 3 2 E GRAY MUD W OIL — —
2 - E SHEEN on SUrRF ACE — =
U = = WATER 1N SPooA/ = =
ﬁ = = EAD OF IHolE@) =1 = S
o 2 | E 2 E
: Note: Not all portions of inls form are applicable to aif projects.. = %% 0




US EPA ARCHIVE DOCUMENT

Smith Environmental Technologies Corp.

Subsurface Log

Project: QLIN CORP ~ it MINCTON MASS Well/Boring No.:

7

Project No.. A0 - 30+ -010Q

Date(s): //- 24~ T

Sheet: £ of 2

CB# L

LoggedBy: E.FP/N70

Well/Boring Location: ADJACENT 70 CHESTNUT 5T ALONG AcresS KOAD 10 _PunriPHoU €

Driling Method: ~ Ka¥aSonic_

Depth to Groundwater: NA

Elevations - Ground Surface: 4.4 ’m3|

Water Table: N3 A

Remarks: _[\) Lg = Vo wasdru ek [¢s 'DanS.(

Drilling Contractor: QoART LONG YEAR

Date: MNA Reference’ N f
inner Casing: NA Outer Casing: A1 A
Date: N Reference: NIA

_ Graphical
5 Logs Heath
E‘ Lithologic Description e amd, 5
S ls (Material, USCS, Color, Density, Consistency, Other 2 SO.FQ'\\d Comments 3
s 13 . Modifiers, Hardness, Moisture) g Seun >
£ |a = ]
2 1E |3 I
213 |2 z (23 (ceD)
—] — 7 P y, [— —
5 = 0-5Core SANO AMg GCRAVELS ; DK~ BRowrd : - B — N1R o-s5'gec= 100% —
"5" — to hgpt brown , with svbroynded bt — =
5 E tothbles and rd.re/s,d/‘// Some //he 0",. _ E —
E — "]’fl/nfa/ o Incdjrqmed Jand . 00w, — =
'E 55'—/0.. ﬂd@_dw centinvg ‘-' ; — 5210 "Re ¢ -1 00% —
0= = | A = =
- = /0-f5 Core - 5amo ... Some (odrsenin of MO — P —
—:‘ E Sand o med. fo-coarse at /3-)‘;’5.} ‘ B E s QEC:/OOZ E
— — (R} — —
}5: — /5- 0 ¢core ,o . — —
— — we RECOvery .. pusHing SANO - :o .o‘ — /520 /££C= ﬁ% E
g g ANO (088Les ppveLs el 8 = —
20;_ _E_Q‘O'.?s"Co/e bls *. —g) .j% ! o5, =rmd :::
= =" “same 0o above: Grasl{(obbls Lo _g“i?: JU-I5RECTWPA =
3 = R I3 W] = =
= AT Lo 87E =
j— [— 35 - 30 '(org, i — ble / = Il —
= — M — 5~ 30 REC = D%, —
3 — SAND (27°) meod. wellsorkd fiae~ |-°. - SE —
E E jfd/ﬂed SWm{,/ /e hf-brouq,‘f‘rure rare/ , st — E
= = “ond medivm som . frace m:c)./'/a.Zr . s, % — . —
= = 5655 core o SoE S35 REC= 1, £
g g f;ne J‘Md’Ce-;‘/mver v+ C0for c/mm‘je . '.', ‘_ _?_’g _E-
.3;— — /Udln 6"0!0;1 Q.f']'{', .« 2 9: —
= = 354 core o SE 85~ #o REC= UnKnoun=
- — ’ o= —
— — Same . . %e® 2 — —
405 = o — =
E E %4/{ core. . o E %-5/5’ /ﬁe'(_— /004, E
= — BASAL TiLL (l/z/’} Green-sray ° v — =
45_: = S Hw/ cobbes and @ rave/ e bedlded, 7 . — rigjempimgn 44 T E
I —  /Mod. /mra/./ Some vh rovaded cobllsof /A/,/ — 0 =
E :_: m&ﬁ} m/ 'on, 105 oL/;o " tore 6M/¢/, \/ \"; E 6[3—'50%5(__’ fo[ E
e — / . — —
- — . Btonrock (7 2 MAEic MyLowiTe — wdrillvuy’ =
o = b bl TRl veinine ): pish 2R /, v = Y $owolh slew drifls 47 —

“Note: Nat all fortions of this form are applicable 1 alt projects
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Smith Environmental Technologies Corp.

Subsurface Log

Sheet: 2 of P
Project: Olin Corporation WelyBoring No.: G CRIL
Project No.: 00-7074-0102 Date(s): Logged By E Pintpy
V/ell/Boring Location: Maple Meadow Brook Wetland
Crniling Method: Rotasonic Dnlling Contractor: Maher
Cepth to Groundwater: Date: Reference:
Elevations - Ground Surface: Inner Casing: Outer Casing:
Water Table: Date: Reference:
Remarks. NLR= pNo jasfrv mgur  LQoopensy
‘—E: Health
g Lithologic Description - and : E
[,,‘ % (Material, USCS, Color, Density, Consistency, Other .g Safety Comments E
° Py Modifiers, Haraness, Moisture) ‘é Screen f,
z |& ¢ = ]
T |E |3 8 |55
g15 13 5 |28 | (e
—\ ’ — - — —
=K / — V€ning .. ﬁaﬁmcn trof ﬂ)&/}rr//nr ‘-'A’/OJ A /\ - ,‘/],/ZJ D55 /. 207/"[ —
N — . 4 s o . N = (.
= — green—c hlorile Frasmenl/s ,med. CrRla of N/ /( NONE v —
ss=/ \| B o 22 cmng fremenidat |V = E
= = . = =
- = P ! N - =
f o 1 Of Borghole ® 0D bg{, = =
60— — — —
— — — =
— — — =
= — = =
657 — — =
70 — — —
3 = = -
754 = — —
= = = =
80— = — =
= = = -
85 = = =
90 — — —
- — E —
= = — —
- — — pr—
= — — —
— — — —
95T = — —
— — — —
=3 — = —
108 - - =
Ncte: Not all portions of this form ate applicable to all projects ' {1/34




Smith Environmental Technologies Corp. Subsurface Log
Sheet: 1 of 2~
Project: Olin Corporation Well/Boring No.: (B~ 7,
Project No.: 00-7074-0102 Date(s): {]-25-4f LoggedBy [ . ZINTO
Well/Boring Location:  Maple Meadow Brook Wettand - (HESTNyr 57 BOKNE -~ 0N acwss rcoad  to pumoMousy
Drilling Method: Rotasonic Drilling Contractor: Maher (drnrrt Lona wpdr
Depth to Groundwater: N A Date: NA Reference:  NJA "
Elevations - Ground Surface: 22.% ‘Mmal Inner Casing: A&y Outer Casing:  A\)A
Water Table: ) A Date: VA Reference: A )8\
Remarks: (VIR = fNo  nsbromend (Peasy
g Health
E‘ Lithologic Description = and .S
& °© (Material, USCS, Color, Density, Consistency, Other -,‘-?-, Safety Comments E
S E Modifiers, Hardness, Moisture) LE’ Screen ﬁ
£ |2 |8 k| =8
Q. E =
g 15 |a s |88 | (e
i = S/.7y-SANC (0-2') ~ brown, frace roofs 4'." a N — g - ' &) —
j— — _—)7/{8 Fine sand, tle 51t r/r)/, 7 C{‘ E NIR O-4 cCore = /COfrec. —
F = = Sanp (274l - fine-grdined, mod. well |7 J: — —
z 5 =3 =~ jockd, \/f//ow-bN)w/?/ Trace gzrarf/ . - — —
- — and med, o s amds, clry, some o 4113 “ S — / —
- = ¢ saad, g SV RRRS - 4- 7 core = 106 ree —
w A E o E S
z 108 = PO - —
= — 5{““{ ‘"“/5"“"/’ watinve. Jrarel ) . ‘_°' — J- /¥ core - /00 rec, -
: — — ang’ C‘JDb/F‘] Size O/HJ /”/Cn:,/—y /n(rPd\rl\nj 5% A _{) — —
— — 2 . . — —
u 157 = CLAYEY-SItT wTH SeNe [ 42) . LAt brown, [ __g, = —
= = portled fine- samd, with ravefs and /‘0// 3 — p o —
o = = Cosbles in B Cliyey-si /F M‘Z/r;x/ wet, Ay JE /419 core = B cec =
= = Some dK Giey sunds ‘ences i uilfy fabric - g — —
20 7 — ey o f’ / f / < LE — —
n = —  some grare ls amcl cobbles 1n orem -ilaunf//'“ {/ 8 5 — ’ =
E E s/ / fﬂé;ff, Q/fy af‘nju/ar fo svbrovaded //*:;/ 2 E /f, (94 core = /000/% E
— - cobrler amd gravefs. e —
L [ S L. 2 GE =
o — T - = —
—1 — . — 4 o F—
> - — ‘_/,/ % — (Qé/»,;?‘/' core = O rec (=
| g | = — P —c E - =
L ) = /:/// SE =
: =] — S = -
— — /«/ oy ’ o —
= — ? == 29-34 core = Ofrect=
— — - DE —
357 — - o) = -
[— ) [+ — —
m —_:_11 — ﬂrrﬂ’ic/s/, _:cmdy N YYie w/jra vels and "'/‘/ 2 — , -
< = = (bbfes, yellow fo orange - brown, w2 = 3429 core= gofe =
407 — some fensing of qiey Savd 1n silty miid b B - —
= — o ’ ) — =
q — — SI//’CD:\ /'I/[:/ef“ some Mﬁ?l/ofl-m. g/ = — Y —
= = sond grans evdoat w/ moitfed appearamde = 39- 44 core: 1004 E
(a8 45— = SANQ + Comseey (42/- 48") = hrown, [ine | = =
w S\ S T R T/ EE I = . E
= = /‘“(4' ) s = JY4-50 core = F0] £
] — %EDRO(K 1) FEesic myLonimE, wiTH CHLORITE = —
m S0 - 4D QUARTZ KINING , ;w(»!/lmﬂeu TEXTVIC, \\/ /\/ N = v
Nots: Not all portions of this form ars applicable to all projects - : . ’ 11194
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Smith Environmental Technologies Corp.

Subsurface Log

Sheett 2 of 2
Project: Olin Corporation Well/Boring No.: (B -2
Project No.: 00-7074-0102 Date(s): Logged By E...P i
WelVBering Location:  Maple Meadow Brook Wetland
Drilling Method: Rotasonic Drilling Contractor: Mahrer [Bngrt Levio, gy
Depth to Groundwater: Date: Reference: vd
Elevations - Ground Surface: Inner Casing: Outer Casing:
Water Table: Date: Reference:
Remarks: L@ - Mo dsbromak  qsgmsg
g_ Health c
E Lithologic Description = and S
a o) (Material, USCS, Color, Density, Consistency, Other 2 Safety Comments s
5 |2 Modifiers, Hardness, Moisture) § Screen 2
£ —éi 4 = ]
e ) s 35
313 |a s |28 e
—N — —
b = poorsecortryof broken and pulrerized N VAN No E UIR -
] E. 70K fragments of fels i mylonite Centinve. |\ N LUQU E 50-5¢ /(0&—: VQOZ,,C _:__
— — / - —
557 = , /| vt E =
/A" £08 ¢ 56'bgs. > S 4 =
- — — —
60 — [~ —
- — [— —
= = = =
657] — = —
70T — — -
e = = =
& = = =
757 — — =
E= = = =
80 — = -
— — — —
— — - E
el - =
85— — - —
= = = =
— L — —
- — — —
90 = = —
= = = =
—_— — — —
95 - = r—
1 — — =

Note: Not all portions of this form are applicabte to all projects
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Smith Environmental Technologies Corp. Subsurface Log

Sheet: 1 of '3
Project: Olin Corporation Well/Boring No.: CL-35
Project No.: 00-7074-0102 Date(s): _¢| [I% |3& Logged By F. PN TO
Well/Boring Location:  Maple Meadow Brook Wetland - CHE STvT ST ROKING [ovt A(p4) rOClL\ 4 DWMUJ NeECh-2
Drilling Method: Rotasonic Drilling Contractor: Maner [Bogrt  Lona oo
Denth ta Graundwater: NA Date: NA Reference: A7
Elevations - Ground Surface: <9 “F ‘g Inner Casing: _NJ A Outer Casing: Ay A
Water Table: [N A Date: NJA Reference: \J/A
Remanks: (VTR = Nop pabromeud  4Spovise
:::: Health
3 Lithologic Description c and é
3 -] (Material, USCS, Color, Density, Consistency, Other 2 Salety Comments [
S % Modifiers, Hardness, Moisture) § Screen 5
—_ “ a
% E g B 3 g (€D
o |w |@ 7] o0
= = 00T a0 SEFEL e da-meg, || N E IR , =
— — . —
= = cwse codsse, [isht Srown - fo= n//- e = o-5 @s’%ﬂr) —
5 3 E bff)&m) Some moﬁ._/"y //#/’ rave/ i ‘. E E
] E a/n(/(odé/ﬁ', Frace 57 /rcq'/wrl sANds, . E E
= — ‘ - <~ /07 4 =
= — med. Samds 4 Grave/ c-owcvmw .. . = £=/0 (5(3”) —
10; E w{'f/ Frece micd /a;f’p: ', E E
= = , . U 2 =
= E /13-4 - ?/a/é’//qtuy _//ﬂr»f’l.f'td . .@ E /0‘/5’/ @Q%) =
TE \ = ’,_ ‘H ¢ — —
= — IS =k —
5 E /‘90/({/:/ Jrovin //onr// far/p/f%(/ \b\ . % % E s 20 /(902 E
— — a’h({ j/'tiYG’/S Cuef . goé/o(//q(/(’/ ey 3 — —
20 = - ﬁ N E —
:\)( — LS — —
= — Sand Mt/j/ayf'; crl ., Jarze cobdle| — 7 —
- — A . LE P06 23 (/ou’/) =
— — o4 4 O I -
255‘ = 4%:/;1/ decr 4 ’j A Traleat 2% . % ; s =
N /| ERRCET medinr o codrss, reddsif 1] S E ) =
- — rown, /10 c’oéé/e:,/ frace fraw4 ) 2 - 2530 /00%) —
3OE E .'TMI/ m:u&. ouo', [y E E
= = 12 T E =
- - /»ej/ :an/c/ co;r#/we: , 9y .,2’ 5’2 T 2 - 20-5( /0(‘/0:) =
—n — Mod. well Sorfe F2s501), . = -
35 = rey jru rafs ¢ L - -
= = S = -
- - Ned. sand, A e - -
= = s a// redye A - browa, L = 3{_4/0/(”099 :
40 - s - -
= = Yt = y =
= = GaAveL Lens (4‘/-%) & ar - o A - Yo -5 //oof’/gj -
= = Svbrevaded, 542 4«;{/ #(//; ar frage e ] - =
45= — (Mg nE0YS f; as‘lyen '0 j 295 & - =
— g at — —
— — / —
= med by conrse grey cads,, race 5racels o = K-S0 //OO%J =
= oud c5hbles L v oE Y =
. Note: Not all portions of this form are applicable to all projects - A . . ) 11734
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Smith Environmental Technollogies Corp.

Subsurface Log

Sheet: 2 of 7
Project: Olin Corporation Well/Boring No.:. CB-7
Project No 00-7074-0102 Date(s): Logged By E. PVintpy
Well/Bering Location: Maple Meadow Brook Wetland
Drilling Method: Rotasonic Dniling Contractor: Maher /lhavd L e an—
Depth to Groundwater: Date: " Reference: dd
Elevations - Ground Surface: Inner Casing: Outer Casing:
Water Table: Date: Reference:
Remarks: NTR = Ny msbvomigt 172321774
5 Health
g' Lithologic Description c and §
a =) (Matenial, USCS, Color, Density, Consistency, Other ,—?, Safety Comments E
i s f Modifiers, Hardness, Moisture) § Screen u;.‘j
= |3 |32 = 5
T | € 3 s =
s 13 ls s |23 e
p—y — ' = —
i = ° o NIR —
s — med. Ao ~ Cohrse sanmd . cmﬁanp L - -<r/ s —
= - S = Jo-55 (/«p(:/ao/) =
58] = frace (obbles amr/j/arc/r/ » $ 0 - —
=\ / — GSAND AND GRAYEL565) /@/-c/ppn - = ) . =
E— —_ - . — e —
= — fDm-e e/ a/"dlfl/f arye, : . I~ ff-éo (I//),j v’/,\ =
6 = (’oéé'/(’r "Mﬁ?t/(fc’J/n/o ('//Lf?‘/ S//%/ Tl — =
= = ptorHy med. s ond ¢ gravél’ - = LO- 62 /[/,)0 3 =
— — BoyLoeR - Rock (637 — j’M'/LCOf‘ P — < —
65: E r//orI/‘Q ) W/ C,{/arll/" Mmfrd/’z)”"! N N 3 _:_ L3 Faveoen E
= = o fo;ne/am;. Qarners Gn f’)’/aﬂ’d S NY s E P T -
= /7 2 — - 2 —
= = fater, core of rock (ortinve: o (7" 1= E k;; = b4-6%5 (92%, =
, :/ = WeamneREp Rock ~(¢7) (/,,L//(// Cfx/mé// e 7 SE =
= = w/ocga(;/ﬂ,{/ red-brown OX/(M/'M K — —
3 = Smdg dry, chlorike faces (irdce) > I = 6976 (f%) =
7553 — /)a/r’f//z«/r,( Lo white /Jou/(‘/,/ ‘N = = —
— — Py ;! — N =
:\ = [amini.gions of Iron corn‘/nuc/ orvm /y,/ K 3 —Jé = g (/00:’.-,;)' =
— \. — -~ — —
B(E — . % — -
—] — - N Ao > == —
3 — weathered rocK —-'c/aicy madrix N 2 E —
= = ontives . = =
85: E ~ — —
= = . - —
= = g = g5-9¢ [100%)  E
90— — T, = —
g E 94 7( yfcvn(s/j,u,y _;»—z} , Some N E g
= —__- /ﬂkrrﬂff&/ codrs< G v 4‘7//4,-_ RN '-__-: E
QE = B = —
= E ———v = =
= = wpp/h/ec/ é/,w/e)a/ €/wqi/«/ /;/oc,( ., = 76 - /02 (56‘Z> —
= — fmAnves rome’ W}! Hepwy om Faees |0~ — —
N\ E Ond '3ty 7 - V= =
! : ' 11794

l Notw: Not ail portions of this form are appikcable to al! projects




Smith Environmental Technologies Corp. Subsurface Loﬂ

Sheet: 3 of B
Project: Olin Corporation WeliBoringNo.: . - (/- %
Project No.: 00-7074-0102 Date(s): Logged By E. Pivtce
Well/Bonng Location: Maple Meadow Brook Wetland
Driliing Method: Rotasonic Drilling Contractor: Maher / Bmﬂ Lal@mllr
Depth to Groundwater: Date: " Reference: A
Elevations - Ground Surface: Inner Casing: Outer Casing:
Water Table: Date: Reference:
rRemarks \TR = Ao instrupaadd (4512050
g Health
g Lithologic Description c and 5
S B (Material, USCS, Color, Density, Consistency, Other 2 Safety Comments E
s £ Modifiers, Hardness, Moisture) 3 Screen K]
: B g = 7 “
s 5 o 35 a0
g B 8 EL (€cem)
— — — — -
— — A N —S = [\ﬁ-&
//\ {—— 02 o — —
— = 5[01206/{(/ 2 ) rock K rrgmanls = /025/0?(505) =
h 105 = o}[/t’/‘rl( 'M/'//O}«;;Q,C Ny anjylar v g = [ =
= = = chards. ) hilorile and [elopathic| o] % E =
=] = pinK fadler aq rock ruya cor. T ﬁ é — —
Ll = = rough sucface fases., trace ginpet [N/ = =
110= — /500 /s,y A < — -
= = £ b & 108 = =
z = = £nd of oo @ | ga = -
: 115= = = =
O 120 — — =
f— = — —
0 = = = =
p— — - —
125— — I -
w =——= = =
p— = = =
> 130= E - -
— = = =
: — — — E
U 1355 — — =
—] — = -
m j— — = —
< 140 — = =
{ — — = =
1455 — = =
Q. = = = =
Ll 150 = B =
m { Note: Not all portions of this form are applicabie to all projects o 14134




Smith Environmental Technologies Corp. Subsurface Log
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Smith Environmental Technologies Corp. Subsurface Log
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Project: O¢/A/ core wre M//U&faA/gMA— Weil/Boring No.: Mg "/
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Smith Environmental Technologies Corp. Subsurface Log

Sheet: Z of a
Project: OL/A CORP Wit MINGTo], MA- WellBoring No:. A7~ 2 -
ProjectNo.. Do - 7074 — O/OZ baels) /O5/26 Logged By. 22 AZE WDETIT
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Smith Environmental Technologies Corp.

Subsurface Log
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Depth to Groundwater: Date: Reference:
Elevations - Ground Surface: Inner Casing: Outer Casing:
Water Table: Date: Reference:
Remars: IRz N0 NehroMuat  VI5ponss
Graphical
Logs thalth
Lithologic Description s amd s
-] Material, USCS, Color, Density, Consistency, Other = 50{‘@&(4 Comments [
z ( Modifiers, Hardnes:),! Moisture) CY s Sc 3
a @ - i raﬂ w
E |3 E |5s
& _|@ a_ |20 ((CT)
[ Z/G-E£5 7 Borre! 2/ RO NTR

T e e e T T e e e T T L e e T e T T T T T e T e T T oo T

2

| ote: Nat it isrtions of s torm areapplicabla




-
<
w
=
=
O
o
Qo
L
>
—
- -
o
o
<
=
[«
88
2]
=

Smith Environmental Technologies Corp.

Subsurface Log

Z

Sheet: __1__ of

Project. Qlin Corporation Well/Boring No... MBE-Z
Project No.: 00-7074-0102 Date(s): LoggedBy E PINTO
Well/Boring Locaticn:  Maple Meadow Brook Wetland £ Dillon  Preooz/+4
Drilling Method: Rotasonic Driling Contractor:  Maher JRaart Leviauiar
Depth to Groundwater: N A Date: NA Referencel_M'qv
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HISTORICAL BORINGS / WELL LOGS



D. L. MAHER CO.

LOG OF TEST WELL

Test No. / ....................................

..................................................................................................................................................................

Well located at@""’"‘é %{l&vﬂ‘ 200... ,.»Zto//td'rJ in % AXALRAARLh ... County, State of ‘7144/"0’ ............
Date Drilling staned%’w/7/15’/6" ............................... Date Test Hole Completed'a(/v‘—r/ 5. 7/ X T/64..
/ /
Total depth to bottom of Well............... 3254 Diameter Test Hole ... 85 oo
Water stands when not pumping............cccooovrnnne 2. feet b inches from the surface of the ground.
EACH DEPTH OF FORMATION FOUND
STRATUM STRATA EACH STRATUM .
o\ R , Gl \ o \ . . ’
K ¥ ZN 7& it DxdWellClearUp?"'M/m C,/(é/\/
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c‘%f—' 4 M / /60‘/7 Drawdown Ft. In.
Capacity [/ A G-/O,/VI. . LS /
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= 7‘ u . —
e Qvf#»- /«v/l Was Well Pulled? jlw ~ % 6?-0/\/.6’ Z¥
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IJ‘-"I/L
) Was Observation Well Pulled?
. : - [ 7] .
0:)4.»/.,«»4// ot 324!
Map of Locations
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APPENDIX B

CAMERA VIDEO LOGS AND ANNOTATED GEOPHYSICAL LOGS
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Introduction

Geophysics GPR International Inc. is pleased to submit this report of our borehole geophysical
logging services at the Olin site, Eames Street, Wilmington, MA. We performed the services,
including a borehole video inspection, during part of the period of October 24 to 31, 1995. The
objectives of the surveys were to characterize the condition of the bedrock, fractures, etc., and
film specified intervals in selected wells.

Geophysical Borehole Logging

The geophysical logging suite was performed in the following boreholes at the Olin site (Figure
I): BR-1, GW-61BR, GW-62BR, GW—62BRD GW-65BR, GW-68BR, GW-80BR, and GW-
81BR.

These eight boreholes, ranging in depth from about 50 to 145 feet, were logged. All of these
boreholes were cased to depths ranging from 20 to 110 feet, depending on the depths to the top
of bedrock. Due to the schedule of completion of the wells, the logging was done with one
mobilization (callout) with a Smith representative onsite during the logging and video inspection.

We employed our Mount Sopris MGX digital logging system. The logging suite was natural
gamma, caliper, single-point resistivity, spontaneous potential, and temperature (absolute and
differential). The work was carried out by a geophysicist with current 40 hour OSHA health
and safety training.

Decontamination of our equipment was done using soapy and clean water scrubbings with
collection of fluids into the driller's containers. The time required onsite for setup, logging, and
decontamination were two full field days, plus traveltime. The well logging was completed
using a number of probes lowered into each borehole, in this particular case, one probe at a
time. No tandem probes were run. Borehole logging speeds ranged from 8 to 12 feet per
minute, depending upon the probe used.

Each probe was calibrated prior to actual logging according to manufacture's requirements. The
digital borehole logger collected the probe readings with data recorded on diskette for playback
and processing. In addition to the requisite calibration of each probe, our quality control
procedure required that each logging suite was checked via playback of each digitized curve on
the monitor before demobilizing from the wellsite.

The results of borehole logging are displayed as profiles for each borehole (foldout Figures).
Comments were taken from the borehole logs provided by Smith, and are shown on each log,
together with our comments beside the trace of the readings from each probe performed in the
borehole.

For ease of comparison, a scale of one inch equals ten feet is used for all printouts. The
geophysical logs display the changes with depth below ground surface of each measured

parameter. Features of interest are shown on the individual log.
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Logging Suite

The natural gamma ray (G) probe is a widely applied borehole tool that measures the variations
in the naturally occurring potassium isotope (counts per second, cps) found in sediments and
sedimentary rocks. The record is used to determine fractured and weathered intervals in the
boreholes, changes in lithology with depth, and correlation of strata in nearby boreholes.

The caliper (Cal) probe measures changes in the diameter (in inches) of the borehole. The
caliper record is used to delineate fracture zones (and by inference rock quality) due to the
increase of the borehole diameter. Alternatively, the record is used to delineate obstructions due
to rock breakout lodgement and, where anticipated, scale accumulation due to the decrease in
borehole diameter.

Asa group, the electric logging probe used in environmental well logging, spontaneous potential
and single-point resistivity, measure the potential differences in electrical currents in and around
the borehole.

¢ The spontaneous potential (SP) sensor measures the changes in the naturally occurring
electric potentials (in millivolts) of the surrounding material and groundwater flows.
These SP changes are frequently related to rock fractures and groundwater flow. This
unbalance of ions is caused by diffusion, adsorption, oxidation-reduction, and electro-
filtration. -

* The single-point resistance (SPR) sensor measures the smaller changes in the
surrounding material (in ohms), and the record is used in conjunction with the resistivity
and gamma traces to delineate permeable intervals and identify clayey zones.

The temperature probe measures the temperature (Temp) changes in the borehole fluids (in
degrees C) and the differential temperature from the last reading (in degrees C). The probe was
developed specifically to aid in detection of intervals of fluid inflow.

Borehole Video Inspection

The objectives of the borehole video inspection were to observe changes in the bedrock, identify
fractures, and note fluid movement. The video inspection was performed in the specified wells.
Our activity for the video inspection was confined to performing the data collection with no
analysis of the imagery by us.

A color system was used at Smith's request. We brought to the site a GeoVision Micro system
with onscreen depth counter. The forward looking attachment was used throughout the
inspection due to the low to moderate reflectance of suspended matter in the water, good

&
¥
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imaging of the bedrock, and good recognition of bedrock fractures. For mobility the system
uses 8 mm video tape and, at Smith's request, the tape was copied on to VHS video tape.

Results

— The logging traces for each borehole have our comments appended to them. Most of the
geophysical results, natural gamma and the electric logs, are indicative of stratigraphic changes
in the glacial overburden (cased interval) and compositional changes in the bedrock (open hole

- interval).

It should be noted that terms such as clay, sand, etc. in a typical geophysical logging

- interpretation are generalized terms representing distinct, different property contrasts. The sand
designation, for example, in our comments column delineates intervals of decreased natural
gamma radiation.

Our interval of sand, for example, may or may not be sand, as defined geologically, but rather
an interval with a change of certain values indicative of lower quantities of very fine-grained
minerals which are frequently in the clay group of minerals.

The following comments can be made from the results of our investigation.
¢ Taken altogether, there is little evidence for intervals of highly fractured (breakouts)
bedrock, significant temperature changes, or electrical responses to changes in the

composition of the groundwater.

¢ The video inspection of boring GW-62BR showed what appeared to be a thin, discreet
floating layer at a depth of about 99 feet.

¢ The caliper log and video both indicate a loss of integrity of the top few feet of the
casing in boring BR-1. It is pitted and probably split.

* As to be expected, the caliper logs clearly show the uniform diameter produced by
diamond coring and the irregular diameter produced by air-rotary drilling.

* Discreet individual stratigraphic layers were seldom observed in the natural gamma
traces, underscoring the inhomogeneity of the glacial materials at this site.

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

el

* Glacial stratigraphic correlation from borehole to borehole is limited by the distances
- between boring locations and the relatively shallow depths of half of the borings.
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BOREHOLE LOGGING PLOTS

Borings: BR-1, GW-61BR, GW-62BR, GW-62BRD,
GW-65BR, GW-68BR, GW-80BR, and GW-81BR

Note:

1. Abbreviations: Ngamma=natural gamma; Caliper=Caliper; SP=spontaneous 'poteritial;
sptRes=single point resistivity; Temp=Temperature; Diff Temp=Differential Temperature.

2. Scale is 1"=10 ft.

3. All plots corrected so that zero feet is ground surface.
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APPENDIX D
SEISMIC REFLECTION REPORT
Discussion of Bedrock Contour Map

The bedrock contour map generated by the seismic reflection contractor, Raypath Inc., differs
somewhat compared to the contour map in Section 2.1 of the Supplemental Phase II report (Plate
2-1). With one exception, the two maps do not actually disagree, but the criteria used for
contouring are somewhat different. The disagreement occurs in the area of Eames Street where
Raypath has mainly relied on the seismic data which shows a bedrock high; Plate 2-1 uses instead
data from drilled wells to the north and south of Eames Street which show greater depths to
bedrock. Outside this area, the following criteria were used to generate the contours in Plate 2-1:

J The existing bedrock elevation data were compiled, including seismic data, information
from drilling logs, locations of bedrock outcrops, and interpretations from geophysical studies.
This information was then contoured with a kriging program (Golden Software’s Surfer, 1994)
using an exponential semi-variogram, a 50-foot grid spacing, and a 2:1 anisotropy ortented at 45°
(northeast-southwest), aligned with regional bedrock structure. Kriging provides an unbiased
effective averaging of outliers and extreme data points.

o The computer-generated contours were examined and manually modified for smoothing,
where the computer contours were peculiar, or where a slightly different interpretation was
preferred.

As a result of this approach, the bedrock contours in Plate 2-1 reflect the overall character of the
bedrock surface. In certain areas, individual outliers may have been averaged with surrounding
data points to create smoother, more easily understood contours. Where data were sparse, the
known structure of the bedrock formation and elevations from bedrock outcrops were included in
the interpretation. In addition, geophysical information from regional and local studies was
included (for example, regional aeromagnetic surveys, magnetometer survey on Olin property,
fracture orientation and frequency, etc.).

In contrast, the bedrock contour map prepared by Raypath (Figure 2-1 of this Appendix) includes
much more of the local detail. Extreme data points and outliers are honored, so that the contour
map includes a large number of closed contours surrounding isolated high or low points. For
example, the bedrock surface east of the Chestnut Street well pumping station is shown as a
group of knobs on the Raypath’s map (Figure 2-1), while the bedrock contours in Plate 2-1 shows
more contiguous ‘tidge” of bedrock highs (versus isolated knobs). The bedrock surface depicted
by Raypath uses localized trends to project individual contours and well into areas where there is
no data providing control. For example, the dashed 50-foot contour on Figure 2-1 in the attached
report in the area northwest of GW-70D is not based on any subsurface data. The bedrock
contours depicted on Plate 2-1 of the Supplemental Phase II Report are generalized to show both
local features and information about the regional geologic structure.
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SUMMARY REPORT OF
THE SEISMIC REFLECTION INTERPRETATION
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Summary:

A 17,103 line feet 12/24 fold seismic reflection survey was conducted at a 200 acre site
in a wetlands area contiguous to the Olin facility in Wilmington, MA, for the purpose of mapping
the topography of the top of Pre-Cambrian metamorphic bedrock. Seismic lines were positioned
to "tie" selected wells/borings where average velocity measurements could be made to constrain
the top of the bedrock surface on the seismic profile at the well/boring "tie”. The 12/24 fold
seismic data were collected using shotgun/impact energy sources and 40 Hz amphibious/marsh
geophones as recievers. Processing of these data was performed using conventional CDP (see
attached glossary of geophysical terms) methods. In addition to the seismic survey, down hole
velocity surveys were performed in 16 of the wells in the mapping area in order to determine the
average velocity gradient to the top of bedrock. The velocity survey information was used along
with 4 additional extrapolations to construct an average velocity gradient map from which seismic
travel times were converted to a depth structure map of the top of the bedrock. Average velocity
gradient mapping indicated that the velocity field is influenced by the heterogeneity of the recent,
glacial sediments. Depth structure mapping of the bedrock surface delineated four distinct
bedrock valleys referred to as the Western, Upper Western, Southwestern and Eastern bedrock
valleys. The Western bedrock valley was previously considered 1 valley, but is now recognized
as 2 valleys based on criteria discussed in this report. These bedrock valleys have been
interpreted to be discretely separated by structurally high saddles or ridges.

The Western, Upper Western and Southwestern Bedrock Valleys appear to be closed
lows, the Eastern Bedrock Valley appears to plunge westward, "connecting” with the Upper
Western Bedrock Valley. The bedrock valleys have been defined by either mapped structurally
high ridges or saddles. The bedrock valleys exhibit orthogonal differences in structural strike as
well as differences in structural wavelengths with a range of 300 feet to 400 feet. The Western
Bedrock Valley, covering an area of approximtately 62 acres, is comprised of three converging
structural lows contained within the +20.0 feet contour. The lowest closing contour is
approximately -40.0 feet. The Upper Western Bedrock Valley defined by the +30.0 feet contour
contains a series of three generally north-south oriented closed structural lows having an area of
roughly 14.3 acres. The lcwest closing contour is approximately -20.0 feet. The Eastern Bedrock
Valley is a narrow, east-west trending 14 acre synclinal fairway which does not appear as a
closed low in the mapping. The +50.0 feet contour is the defining contour for the Eastern
Bedrock Valley. The Southwestern Bedrock Valley, with an areal extent of approximately 36.3
acres, is a structural low defined by the +70.0 contour. The lowest closing contour is
approximately +40.0 feet. Results from confirmation drilling support the structural mapping

interpretation.
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Geology:

It is beyond the scope of this study to discuss in detail the local geology of the site,
therefore, only a cursory examination of the site geology is given. The geology within the general
study area consisted of glacial deposits of the Late Wisconsinian deglaciation of New England
overlying metamorphic rocks comprised primarily of slates and quartzites. The metamorphics
have been significantly affected by two separate periods of orogenic activities. These include

both the Taconic and Acadian orogenies.

Data Acquisition:

The 24/12 fold seismic data were acquired in two different types of terrain: upland (upper
Western, Eastern, and Southwestern bedrock valleys) and lowland (Western bedrock valley and
part of the Eastern bedrock valley). The upland program was acquired where there was very little
standing water present. For this program 40 Hz geophones in land cases were used. Source
testing indicated that no increase in bandwidth was gained by the use of a shotgun source.
Cultural constraints were also a consideration regarding the choice of the source. Therefore, the
source for this portion of the program was a sledge hammer. Station elevations were surveyed by
Raypath Inc. Stations were positioned such that 2.5, 3.75, and § feet subsurface sampling
intervals were attained.

The data acquired in the lowland or marsh environment (those areas covered in 2-4 feet
of standing water) required special equipment. The gecphones for this environment were also 40
Hz, but were mounted in marsh casings. The source for this portion of the program was a
shotgun, built by Raypath and called the RayGun. Marsh cables were used as well, and
mechanisms for floating the cable and planting the geophones in water were designed and
constructed by Raypath Inc. As part of the field acquisition, all stations were surveyed for
elevation changes by Raypath Inc. The stations were positioned such that subsurface sampling
intervals of 4 and 5 feet were achieved. The shallow seismic reflection source and receiver
parameters used were as follows:

Source: 12 gauge shot gun (Jand/marsh) (firing blanks) and impact (land)

Receivers: 40 Hz geophones, vertical component, amphibious/marsh cases

Recorder: .2 ms sample rate

Group intervals: 5, 7, 8, and 10 feet / point receivers

Shot intervals: 5, 7, 8, and 10 feet / off end

Spread lengths: 60, 84, 96, and 120 feet respectively

Fold: 12/24 (12 or 24 traces vertically summed)

Subsurface sampling intervais: 2.4, 3.75, 4, and 5 feet
Seismic Grid: 17,103 feet

Surveying:



Station surface elevations were surveyed by Raypath, Inc. at the respective station
spacings of 5.0, 7.5, 8.0 and 10.0 feet along the seismic lines for data processing purposes only.

The recorded surface elevations have been plotted on each seismic profile.

Data Processing:

Processing of the seismic lines followed petroleum industry standard CMP
methodologies. In general, the quality of the data was very good; however, data quality varied
between the upland and marsh programs. Somewhat lower frequency data was recorded in the
marsh probably due to high frequency attenuation by the low velocity muds and "muck”.
Computer generated synthetic seismograms representative of the lowland and upland theoretical
seismic reflection responses produced a good correlation to the respective stacked data. The
upland data exhibited ground roll while little or no ground roll was present in the marsh data.
Ground roll in the upland data was attenuated utilizing a low cut frequency filter. Low cut
frequency filtering was not necessary for the data shot in the marsh. Data in ail cases were
subject to a spatially varying first arrival mute to remove direct arrivals and refracted waves. The
data were then sorted to CMP order. Normal move-out corrections were made based on a
velocity function determined from several iterations of constant velocity stack analysis. The
elevations measurements made during the acquisition stage were used to correct data to a
seismic reference elevation of 84.1 ft. This datum was chosen somewhat arbitrarily to represent
the highest elevation encountered in the marsh area. Final stacks were produced and F-K
migrations were performed on those data that exhibited significant dip. Seismic data were
processed to final stack and migration (when deemed necessary) using the following hypothetical
processing sequence:

Reformat

Edit

Amplitude correction

Muting

Noise suppression / filtering: frequency and F-K

Deconvolution

Sort

Datum statics

Velacity analysis

Residual statics correction

2nd pass velocity analysis

2nd pass residual statics correction

Stack

Post stack scaling / filtering

Migration
Post migration scaling / filtering
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TERRA MAR, INC. SYNTHETICS PLUS (10.0)

ECM6SD MONITOR WELL
WETLANDS AREA
WILMINGTON, MA.
- Sonic Log File Name..: \TERRAMAR\DATA\BCM&SD.S

Correctional Velacity: 2000.0
Inches Fer Second....: 12.50
Traces FPer Incheees..? 5.0
Traces-Fer 1.0 Peak..: 4,00
Sample Rate..sverve..2 2.0 msecs,
KB Elevation....... «.: 84.1 feet.

Datum Elevation......: 84.1 feet.
Depths are relative to SEA LEVEL.

Frocess:
' Wavelet: CKE
Fr.equenc:igse -'hgf.ae? Shift
Feak Size: 1.0 TC: 0.00 TW:- 0.00

FROCE=ZZ
NORMAL

SYNTHETIC SEISMOGRAM SHOWING REPRESENTATIVE THEORETICAL RESPONSE

OF SEISMIC DATA RECORDED IN LOWLANDS.
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TERRA MAR, INC. SYNTHETICS PLUS (10.0)

RCM40D MONITOR WELL
SOUTHWEST EBEDRX VALL
WILMINGTON, MA.

Sonic Log File Name. \TERRAMAR\DATA\BCM40A.5
Correctional Veloc1ty 2000.0
Inches Fer Second....: 12.50
Traces Fer Ingh......: 5.0
Traces FPer 1.0 Feak..: 4.00
Sample Rate.......... 2.0 msecs
R Elevation,........: 8b6.1 feet.
Datum Elevation......: 84,1 feet.

Depths are relative to SEA LEVEL.

Frocess:

blavelet: R
FIEQUEBCYgSE . Rgcgge sShift

0.00
Feak Size: 1.00 TC: 0.00 TW: 0.00

FROCESS
HNMORMeal.

SYNTHETIC SEISMOGRAM SHOWING REPRESENTATIVE THEORETICAL RESPONSE

OF SEISMIC DATA RECORDED IN HIGHLANDS.
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Four preliminary reports were compiled from December 1994 to April 1996. These
provisional, interum reports discuss in detail the acquisition, processing, interpretation, and
mapping of the seismic data in successive phases. Additional clarification of the processing of the

data is referenced in these provisional, interum reports.

Velocity Survey / Seismic Well Tie and Depth Conversion

A. Velocity Survey Data-

Seismic reflection data are recorded and displayed as a function of distance (x axis in
feet) versus two-way travel time (y axis in milliseconds). Seismic lines are a continuous profile
showing the structural geometry of subsurface layers. Velocity maps or time / velocity / depth
graphs based on measured or extrapolated velocity data may be used to convert seismic two-way
travel times to depths. Subsurface layers penetrated in wells/borings can be "tied" to seismic data
where the seismic profile crosses or intersects the location of a boring/well. A velocity survey tool
is lowered into the well bore and receives energy from a source initiated at the surface near the
well. The tool is positioned at subsurface depths within the well bore corresponding to layers of
interest such as the top of bedrock. The "reflection time" to the surface(s) of interest can be
recorded, and the average velocity of the overlying material can then be calculated. Subsequent
to datum adjustments, the reflection time of the target(s) can be determined at each well tie on the
seismic fine grid. The structural changes of the layer(s) or horizon(s) of interest can then be
interpreted along the seismic profiles.

An average velocity gradient map to the top of the target layers(s) can be prepared that
demonstrates variations in the velocity field due to lithologic changes in the overlying material and
changes due to depth of burial. The interpreted seismic reflection travel times for the target
horizon(s) can be converted to depths using the average velocity gradient map. Using this
method of depth conversion, the resultant depth map is based on data values that have been

determined in recognition of observed, lateral velocity heterogeneity.

B. Average Velocity Gradient Map-

Velocity surveys were performed in 16 boreholes that tied the seismic survey. Depth
conversion of the seismic data for the Western Bedrock Valley was achieved using an average
velocity gradient map to the top of the metamorphic bedrock. Depth conversion for the Eastern
and Southwestern bedrock valleys was accomplished using average veiocities calculated at well
ties, indexed to velocity surveys and synthetic seismogram information.

Figure 1, an average velocity gradient map to the top of the Pre-Cambrian bedrock has

been generated using the velocity survey data and to a minor extent, velocity data extrapolated
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from a known depth at a well and an intersecting two-way travel time contour. The velocity map
has been corrected to a datum of +84.1 feet. The contour interval is 100 feet per second. The
velocity map reveals a low frequency / longer wavelegth gradient of approximately 1500 feet per
second within the area of the mapping, ranging from approximately 1500 to 3000 feet per second.
This gradation in the velocity field is a function of the heterogeneity within the recent sediments
(overburden) as well as the depth of burial of the bedrock.

Changes in the thickness and velocity of the fluvial-glacial sands and organic muds or
"muck” deposited along and adjacent to the glacial streams appear to be the principle factors
affecting the high frequency / shorter wavelength variatens seen in the average velocity gradient
mapping particufarily in the Western bedrock vailey. The coarse grained clastics/sands are
relatively high velocity while the organic muds and "muck” are relatively low velocity. The
overprint of these lithologic variations with attendant velocity characteristics can produce
significant differences ( +\ - 10 to 15 feet ) in calculated depth values. Adequate velocity controt
is therefore necessary to provide a high level of confidence in the determination of the absolute
depth values. Velocity mapping outside of the marsh area indicate a smoother velocity field with

less high frequency variation.

Seismic interpretation and structural mapping of the bedrock surface:

Depth structure mapping to the top of the Pre-Cambrian bedrack surface has been generated in
the manner previously descriped in this text. The mapping interpretation has intergrated all
available boring log infarmation, velocity data from 16 down-hole surveys and 17,103 line feet of

12/24 fold seismic reflection data.

A. General discussion-

Interpretational analysis of the seismic lines by the authors indicates the possibility that the
bedrock vallys have been formed by early, pre-glacial rifting and by late, glacial erosion.
Presently the Pre-Cambrian, Paleczoic, Mesozoic and Cenozoic rock sequences have been
stripped off by the processes of erosion, and the eroded top of the bedrock surface is in a
relatively low structural pesition. Minor post glacial fault movements appear to be in evidence due
to the thickness changes of recent sediments observed across the fauits/fractures and observed
breaks in the reflection continuity of the recent sediments, assumed to be the resulit of earth
movements. Apparently, the movement of the glaciers was in part controlled by the presence of
pre-existing structural lows (rift valleys) providing a preferential pathway of ice movement. The

withdrawal of the very large and extremely heavy glaciers may have induced minor rebound or
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rejuvenated fault movements along older fauits/fractures which were pre-existing planes of
weakness .

Four bedrock valleys have been delineated by the seismic survey; These are: the
Western, Upper Western, Southwestern and Eastern bedrock valleys. These valleys have been
interpreted to be discretely separated by structurally high saddles or ridges. The Western, Upper
Western and Southwestern valleys appear to be closed lows , the Eastern bedrock valley appears
to plunge westward "connecting” to the Upper Western bedrock valley; A minor, 0.62 acre closed
low is present in the vicinity of GW-50D. Figure 2, a depth structure map to the top of the Pre-
Cambrian bedrock contoured at a 10 feet interval and referenced to a sealevel datum, shows the
relative position of the buried bedrock valleys. Fauits/fractures shown on the seismic profiles
have been omitted on this map pursuant to client request in order to facilitate greater ease in
viewing the bedrock surface; A work in progress depth structure map generated 09/95 shows the

location of the faults depicted on the seismic lines. The faults are colored red.

The "bedrock valleys" are structural lows or synclines that collectively exhibit several
prominent changes in structural strike. The synclinal axes trend: predominantly east-west within
the Eastern and the parailel Southwestern Bedrock Valleys and north-south within the Western
Bedrock Valley. The Upper Western Bedrock Valley exhibits both north-south and east-west
structurat trends. This valley is situated closest to an apparent structural hinge zone and may
indicate the location of either a major structural buttress, which was relatively unyielding to
tectonic stresses, causing a deflection of orogenic stress fields, or a point where major fauit
zones deep within the bedrock intersect at nearly right angles, producing significant changes in
structural lineations. The strike has been observed to be northeast-southwest north of the canal,
and north of the Western Bedrock Vailey near GW-73D. The observed present day structural
geométries of the sub-basins or valleys are in all probability a consequence of a complex history
of tectonic movement and major erosion which has occurred over a 400 million year period and

remain open to conjecture.

B. Structural definition of the bedrock valleys-

{(a) The (lower)Western Bedrock Valley: The Western Bedrock Valley is located north
and west of the Olin facility and is generally situated within @ marsh area. Interpretation of the
seismic reflection mapping indicates that the approximate structural boundary of the Western
Bedrock Valley is the +20.0 feet contour. This boundary is defined to the north by a saddle
located approximately 250 feet north of line SE-95-14 in the vicinity of well GW 73D . The
boundary is defined to the south by a saddle location seen at the structurally high ridge or saddle
mapped between lines SE-95-20 and SE-96-22, also mapped between wells 58D and 70D. The
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area below +20.0 feet is thought to be contained in a closed structural low or syncline with an
areal extent of approximately.61 .8 acres. The mapping within this general area exhibits a
horizontal wavelength of structural change equal to approximately 300 feet.

The deepest portion of the valley, buried approximately -40.0 feet, appears to be located
between seismic lines BCM-94-3, seen at station 135 and line SE-95-16X, seen at station 145.
Well MW-83D has confirmed this low. A paralle! low, located approximately 600 feet to the west
near the Chestnut street pumping station can be seen at station 172, line BCM-94-3; An
intervening anticline or structural high, seen at station 110 on line SE-95-16X and line BCM-94-3
at station 153, separates the two structural lows. The southern boundary of the western low (near
the Chestnut street pumping station) is totally unconstrained by seismic or well data at this time.
These bifurcated lows trend northward and converge into a prominent low where the lowest
closing contour of -40.0 feet is located approximately 250 feet north of line BCM-94-4. The
presence of this low portion of the valley has been confirmed by wells 86D and 87D. The northern
extent of this low can been seen cn line BCM-94-1 at station 155. The northwest-southeast
orientation of this low represents a change in the structural strike seen immediatiey to the south
suggesting the possibility of an intersecting structural lineament conceivably associated with the

high saddle mapped to the north near well 73D.

(b). Upper Western Bedrock Valley: The Upper Western Bedrock Valley extends to the

west from the Olin facility and converges with a generally north-south oriented series of closed
structural lows. An east-west lineation is also apparent as previously discussed in this report.
Interpretation of the seismic reflection mapping indicates that the approximate structural boundary
of the Upper Western Bedrock Valley is coincident with the +30.0 feet contour. This boundary has
been identified by the saddle located at the structurally high ridge mapped between lines SE-85-
20 and SE-96-22, also mapped between wells 58D and 70D. The area below +30.0 feet is
thought to be contained in contiguous closed lows or synclines with a combined areal extent of
roughly 14.3 acres. The mapping within this general area exhibits a horizontal wavelength of
structural change equal to approximately 400 feet. This wavelength is longer than that observed
in the (lower) Western Bedrock Valley and may indicate a somewhat different genesis, such as
more extensive erosion. The increase in wavelength may also be a consequence of a decrease
in control points for the mapping.

The deepest portion of this valley extends to approximately -20.0 feet, and lies within the
northern most part of the Upper Western Bedrock Valley within the +30.0 feet contour. This
northern low is positioned between lines SE-96-22 at station 255 and line SE-96-9 at station 135
extending approximately 300 feet to the east of the intersection of lines SE-96-9 and SE-36-24. A

central low is mapped at the western ends of lines SE-96-22 and SE-96-9; This narrow closed
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low is oriented east-west and connects the Upper Western Bedrock Valley to the Eastern Bedrock
Valley and is seen on line SE-96-24 from station 180 to 230. A southern most closed low has
been mapped within the +30.0 feet contour and is located in the vicinity of well 59D at station 115

on line SE-96-22.

(c). Eastern Bedrock Valley: The Eastern Bedrock Valley is a narrow, east-west
trending synclinal fairway which extends from the center of the Olin facility eastward to a saddle
near Woburn street and then eastward to a largely uncontrolled area east of well 74C. This
structural trough does not appear as a closed low in the mapping, with the exception of a 0.62
acre closure in the vicinity of weil GW 50D. The eastern margins of the Upper Western Bedrock
Valley could, therefore, be considered "connected” updip along this structural trough to the
Eastern Bedrock Valley. The Eastern Bedrock Valley is constrained predominantly by
well/boring data, particularly within the Olin facility where no seismic reflection data was acquired.
The boundary of the Eastern Bedrock Valley has been identified by the saddle mapped in the
vicinity of well 49D, and supported by additional drilling. Those portions of the bedrock buried

+50.0 feet and deeper cover an area of approximately 14 acres. The mapping within this

general locale exhibits a horizontal wavelength of structural change equal to approximately 350
feet.

The Eastern Bedrock Valley dips to the west away from the saddle located near well 49D.
The axis of this plunging low can be seen at station 168 on line BCM-95-10EXT. An eastwardly
dipping extention of the valley can be seen at station 135, line BCM-95-7; This part of the map is

very speculative due to the limited number of control points.

(d). The Southwestern Bedrock Valley: The Southwestern Bedrock Valiley is situated

approximately 200 feet west of the southwest corner of the Olin facility. Interpretation of the
seismic reflection mapping indicates that the approximate structural boundary of the Southwestern
Bedrock Valley is the +70.0 feet contour. The boundary is defined at the saddle located
approximately 500 feet north of well 40D. The area below +70.0 feet is thought to be within a
structural low having an areal extent of approximately 36.3 acres. The lowest closing contour is
the +40.0 feet contour which falls between the seismic lines. This valley is the least constrained
by seismic and well\boring data; The southern and eastern flanks of the valley are highly
conjectural. Line BCM-95-8 shows the location of the saddle at station 195. Driiling has
supported the presence of the saddle. Line BCM-95-5 shows the axis of the closed low at

station 123.

Data Limitations and 11/96 confirmation drilling:
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The depth structure map showing the gecmetry of the bedrock surface is the product of
the integration of boring and well log information, velocity survey data and seismic reflection data.
Numerous inferential steps and data interpretation have transpired in the course of the generation
of the map. The map is therefore subject to resolution limitations that are a function of the
procedures producing the final result. The accuracy of the mapping is predicated upon the
following factors:

(1) the seismic data quality; The ability of the seismic interpreter to interpret the
data is dependent upon the quality of the seismic data, and the experience level of the interpreter.

(2). the proximity to unambiguous well data; The determination of the depth of
the bedrack surface must be correct and should be mitigated by a constrained seismic data grid.

(3). the structural complexity and the wavelength of structural variation; The
spatial sampling atong the seismic lines and the line spacing between the seismic lines within the
seismic line grid must be indexed to the structural complexity in order to as accurately as possible,
depict the subsurface structural changes.

(4). the velocity control; The velocity control must be sufficient to incorporate
locatl changes in the velocity field; Incorrect average velocities, or incorrect mapping of the
velocity gradient can produce significant errors in the conversion from time to depth.

(5). experience in mapping; Subsurface mapping requires experience and
insight. Values of equal depth are not simply connected in map view, an interpretation of the data

is made in the contouring of the map.

The data quality of the seismic data varied principally between those data recorded in the
lowlands and those data recorded in the highlands. The frequency content of the data recorded in
the lowland was lower; The signal to noise ratio, however, was high producing good quality data
for the structural interpretation. The highland data was subject to a lower signal to noise ratio due
in part to the near surface geological conditions and in part due to proximity to cultural noise. The
signat bandwidth for the highland data was higher than that of the lowland data, however the data
quality was lower producing generally fair data. With the exception of the interpretation
associated with weill 82D, confirmation drilling and velocity: survey logging conducted after the

seismic interpretation have supported the seismic line interpretation.

The determination of the top of the bedrock surface can be a subjective assessment.
Although well data is generally considered "hard data", it may in some cases be equivocal. It has

not been the prerogative of the seismic interpreters to contest any perceived minor discrepancies
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concerning the depth of the bedrock surface independently assessed from the well/boring

information. However, at this time the seismic tie to well 82D remains contentious.

The spatial sampling along the seismic profiles is 4 to 5 feet. This spacing should rescive
horizontal structurai variations on the order of 10 to 15 feet given 2 to 3 samples per wavelength.
Given the assumed structural wavelength variation of 300 to 400 feet, the line spacing of the

seismic grid is variable and in places wide .

Travel times to, or very near, the top of the bedrock measured from velocity surveys
performed after the generation of the mapping support the seismic interpretation made in time
along the seismic profiles. The depth mapping, however, was subject to error in places. Velocity
analyses indicate that the error in the conversion from time to depth was induced by changes in
the velocity field that were not recognized in the average velocity gradient mapping produced prior
to the 11/96 drilling program.  Changes or aberations in the velocity field were apparently the
result of local variations in the presence and thicknesses of stream(glacial) deposited muds and
sands. The presence of an expanded section of very low velocity mud or "muck” that was less
than 5 feet thick on the margins of the marsh and expanded to 25 to 30 feet within the marsh
appears to produce significant changes in the average velocity gradient map. The depth map

generated 12/96 incorporates the revised average velocity gradient ma'p.

The potential error in the depth structure mapping is 1 or possibly 2 contour intervals in
selected areas of the mapping in consideration of the fair to good seismic data quality, the
subjective nature of the determination of the top of bedrock assessed from well and boring log
information, the wide spacing of the seismic line grid and the potential error induced by variations
.in the velocity field. Figure 3 is the depth structure map to the top of the begdrock produced before
the 11/96, 6 wells and 6 borings confirmation drilling program. Comparison of Figures 2 and 3,
the before and after confirmation drilling maps, is an instructive means of establishing an
empirical quantification of the possible error using the 17, 103 feet integrated seismic reflection

survey at this site.

Conclusions:

A 17,103 line feet 12/24 fold seismic reflection survey was conducted at a 200 acre site
in an area contiguous to the Olin facility in Wilmington, MA, for the purpose of mapping the
topography of the top of Pre-Cambrian metamorphic bedrock. Down hole velocity surveys were
performed in 16 of the wells in the mapping area in order to determine the average velocity

gradient to the top of bedrock. The velocity survey information was used along with 4 additional
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extrapolations to construct an average velocity gradient map from which seismic travel times were
converted to a depth structure map of the top of the bedrock. Average velocity gradient mapping
indicated that the velocity field is influenced by the heterogeneity of the recent, glacial sediments.
Depth structure mapping of the bedrock surface delineated four distinct bedrock valleys referred
to as the (lower)Western, Upper Western, Southwestern and Eastern bedrock valleys. These
bedrock valleys have been interpreted to be discretely separated by structurally high saddles or
ridges .

The Western, Upper Western and Southwestern Bedrock Valleys appear to be closed
lows or synclines, the Eastern Bedrock Valley appears to plunge westward, "connecting” with the
Upper Western Bedrock Valley. The bedrock valleys have been defined by either structurally high
ridges or saddles. The bedrock valleys exhibit orthogonal differences in structural strike as well
as differences in structural wavelengths with a range of 300 feet to 400 feet. The (lower)Western
Bedrock Valley, covering an area of approximtately 62 acres, is comprised of three converging
structural lows contained within the +20.0 feet contour. The fowest closing contour is
approximately -40.0 feet. The Upper Western Bedrock Vailey defined by the +30.0 feet contour
contains a series of three generally north-south oriented closed structural lows having an area of
roughly 14.3 acres. The lowest closing contour is approximately -20.0 feet. The Eastern Bedrock
Valley is a narrow, east-west trending 14 acre synclinal fairway which does not appear as a
closed low in the mapping with the exception of a 0.62 acre closure in the vicinity of well GW 50D.
The +50.0 feet contour is the defining contour for the Eastern Bedrock Valley. The Southwestern
Bedrock Valley, with an areal extent of approximately 36.3 acres, is a structural low defined by the
+70.0 contour. The lowest closing contour is approximately +40.0 feet. Results from
confirmation drilling supports the structural mapping interpretation. Comparison of the maps
generated before and after the 11/96 confirmation drilling program establishes an empirical
quantification of the possible error using the 17, 103 feet integrated seismic reflection survey at

this site.
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