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DECLARATION OF RESTRICTIONS

THIS DECLARATION QF RESTRICTIONS (this "Declaration") is made by
Dyno Nobel Inc., a Delaware corporation having an address of 161 Ulster Avenue, Ulster
Park, New York 12487 (“DNTI"), this 18 day of February 2004.

WHEREAS, DNI is the owner of certain real property located in Ulsler County,
New York, more particularly deseribed in Exhibit A, attached hereto and made a part
hereof (such real property being hereinafter referred to as the “Site™):

WHEREAS, the Site is subject to a Part 373 Pcermit (“Permit”™) under New York
State Department of Environmental Conscrvation (“DEC”) Hazardous Waste
Management Facility regulations (Permit #3-5122-00042/00019) which includes
requirements for the implementation of investigations, interim corrective measures and
corrective action under Article 27, Title 9, Section 27-0913 and 6 NYCRR 373-2.6;

WHEREAS, DNI's work under the Permit is being overseen by DEC;

WHEREAS, pursuant (o the Permit, DNI has implemented investigations, and
interim corrective measures and will be implementing corrective actions at the site;

WHEREAS, the Permit for the Site requires implementation of institutional
controls restricting future use of the Site, which controls may include resinctive
covenants; and

WHEREAS, DNI desires to make known and to declare the covenants,
agreements, conditions, easements, reservations, restrictions, and changes which shall be
applicable to the Site and binding thercon.

NOW, THEREFORE, DNI, holds and stands seized of the Site upon the
follewing covenants, agreements, conditions, easements, reservations, restrictions and
charges, to wit:

1. Purposes:

(a) to restrict certain usc and development activities al the Sitc so as fo
prevent any uses of the Site which would:

i) interfers with the integrity of the investigations, interim corrective
nieasures and corrective actions implemented pursuant to the
Permit,
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(i) potentally could result in adverse environmental and human health
consequences resulting from exposure to hazardous substances
which may continue 1o exist at or beneath the Site; and

(b) to provide access to DNI and the DEC and fulfill DNI’s commitments
under the Permit and corrective action plan.

2. Specific Restrictions on Use: The following restrictions on use apply to the
use of the Site and run with the land and are binding upon DNI and its
respeetive successors and assigns:

(2) Use of the Site in a manner confrary to the use and development
restrictions set forth herein could result in adverse effects to human health
and the environment. All rights in and Lo the Site arc subject to the terms
and conditions of this Declaration, as well as any other unrecorded
declarations. Usc and development of the Site also is subject to applicable
Federal, State, and local governmental laws and regulations.

(b) No building, structure or other object shall be built or placed on the Site or
any activities taken that wonld disturb the cap or stabilized contents of any
landfill cr would otherwise disturb any areas involving interim corrective
measures, corrective actions or affected by requirements under the Permit
at the Site, except as required by the Permit or corrective action plan,
without the prior written approval of DNI and DEC;

(¢) There shall be no excavation without taking appropriate steps to cnsure the
proper handling, treatment and disposal of all contaminated materials and
that there will be no release of hazardous substances into the environment;

(d) Permanent caps shall not be disturbed or modified in any manner, and no
action shall be taken which shall disturb in any manner the integrity or
effectiveness of the permanent cap, except as required by the terms of the
Permit or corrective action plan, without prior written approval of DNI
and DEC;

(e) No use or activity shall be permitted in, over, under, across, upon or
through the permanent cap or which will disturb any portion of the
remediation efforts or which will prevent, disrupt or otherwise interfcre
with the construction, operation, alieration, reconstruction, use,
maintenance, repair, replacement, monitoring or inspection of any portion
of the remediation efforts implemented in, over, under, across, upon or
through the Site, including, without limitation: the collection,
containment, treatment and discharge of groundwater; the excavation,
dewatering, storage, treatment and disposal of soils and sediment; the
long-term menitoring of groundwater, surface water, soils and sediments;
and the Tong-term operation, maintenance, monitoring and inspection of
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any portion of the remediation e{Torts, cxcept as required by the terms of
the Permit or corrective action plan, without prior written approval of DNI
and DEC;

No activitics shall be permitted that interfere in any way with the physical
integrity of any groundwater monitoring wells at the Site, except as
necessary to implement the terms of the Permit or corrective actions plan,
without prior written approval of DNI and the DEC,

(g) The use of contarinated groundwater exceeding the Stale’s GA

Classification groundwater quality standards shall be prohibited unless it
is pretreated to a level protective of human health;

(h) The use of the Site shall be limited to commercial or industnal purposcs

(1)

)

and such other uses which are akin to industrial uses, such as material and
equipment handling, storage and use; provided, further, that the owner
and/or occupant of the Site shall not use the property for agricultural,
institutional, elder cate or child care purposes withoul the prior written
consent of DNI and the DEC;

There shall not be construcied, maintained or used on the Site any
residence, school, hospital or non-commercial or non-industrial facility;

All remedial measures and corrective actions, including any institutional
and engineering contrals conducted or required by the Permit shall be
maintained in accordance with the requirements of the Permit, unless
DNI’s successers and assigns first obtain permission to disconfinue such
controls from DNI and DEC.

3. Access:

(2) DNI, the DEC, and their respective employees, agents, and contractors

shall have the right of ingress and egress {rom, movement on the Site, and
right to perform in, over, under, across, upon and through the Site any and
all necessary actions sufficient to conduct, maintain, monitor and secure
the integrity of structures associated with remedial and corrective actions,
and to take other actions required or authorized by the Permut and fo
monitor and enforce compliance with the terms of this Declaration, Such
activities shail include, but are not limited to the construction,
rceonstruction, installation, use, alteration, maintenance, repair or
replacement of material and equipment nccessary to carry out the Permit
requirements and of all structures necessary to protect the integrity of the
systems, materials, cquipment or areas associated with the remedial and
corTective actions. Ingress and egress will be at reasonable times upon
notice and approval by DNI or its successors and assigns to ensure that
safety precautions associated with site manufacturing activitics are taken.

P4
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(b) All rights of access to the Sile at all reasonable times for the following
purposcs shall run with the land including:

(i) Implementing response and corrective actions 1dentified in the Pormit
and corrective action plan;

(i) Verifying any data or information relating to the Sile;

(1)Verifymng thaf no action is being taken on the Site in violation of the
terms of this instrument or of any federal, state or Jocal environmental

laws or regulations;

(iv)Conducting investigations related to contamination on or near the Site,
including, without limitation, sampling of air, watcr, sediments, soils;
and

(v) Implementing additional or new response actions.

4. Enforceability:

(2) The covenants, conditions and restrictions of this Declaration shall be
enforceable by DNIT, its successors and assigns, and by the DEC;

(b} Such covenants, conditions and restrictions shall run with the land, shall
be binding upon any and all successors in interest, and all assignees,
lcssees, sub-lessees, operators, tenants, licensces, and agents, and any and
all persons who acquire any intcrest in the Site;

(c) Violation of covenants, conditions and restrictions contained herein shall
give DNI, and its successars or assigns, and/or DEC, in addition to all
other remedies, the right to cater upon the land upon or as to which such
violation exists and summarily to abate and remove, at the expense of the
owner thereof, any structure, thing or condition that may be or exist
thereon contrary to the intent and meaning of the provision of this
Declaration;

(d) DN, and its successors and assigns, and/or DEC shall be entitled to
enforce the terms of this Declaration by resort to specific performance or
legal process. All remedics available hereunder shall be in addition to any
and all other remedics at law or in equity, including CERCLA.
Enforcement of the terms of this Declaration shall be at the discretion of
DN, and its successors or assigns, or DEC, and any forbearance, delay or
omission to exercise its rights under this instrument in the event of a
breach of any term of this Declaration shall not be deemed to be a waiver
by DNI, or its successors or assigns, or DEC of such term or of any

P>
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subsequent breach of the samc or any other term, or of any of the rights of
such partics under this instrument;

(&) DNI acknowlcdges that, notwithstanding any other provision of this
Declaration, DEC retains all of its access authorities and rights, as well as
its right to require land and/or water use restrictions, including
enforcement authorities related thereto, under CERCLA, the Solid Wastc
Disposal Act, as amended, 42 1J.S.C. §§ 6901-6992k, and any other
applicable statutes or regulations.

. Miscellansous:

(a) Damages: DNI, and its successors and assigns shall also be entitled to
recover damages for breach of any covenant or violation of the terms of
this instrument including any impairment to the remedial action that
increases the cost of the selected response action for the Site as a result of

such breach or violation.

(b) Modifications. This Declaration may be modified or terminated, in whole
or in part, by DNI, provided it files a written Modification or Tcrmination
Notice in the Office of the Recorder of Deeds of Ulster County, New York
and provided that DNI has obtained written approval from DEC at least
thirty (30) days prior to filing such Notice;

(¢) Reservation of Rights, DNT hereby rescrves unto itself, its successors and
assigns, all rights and privileges in and to the use of the Site which are not
incompatible with the covenants, conditions and restrictions established
herein;

(d) Assignment of Rights: DNI shall be entitled at any time or from time to
time to assign all or any portion of the sasements, rights, covenants,
obligations and restrictions granted hereunder to DEC.

(¢) Exercise of Rights: Any of DNI’s rights hereunder may be cxercised by
DNI or by any one or more of DNI’s agents, contracters, employees or
other designees, which may include, without limitation, DEC. DNI also
acknowledges that, in the event of assignment of any of its rights to DEC,
any of DNI's rights hereunder may be exercised by DEC as assignee of
DNI or by any one or morc of DEC’s agents, contractors, cmployees, or
other designees.

(f) No Public Access. No right of access or use by the general public to any
portion of the Site is conveyed by this instrument.

(g) Public notice: DNI agrees to include m each instrument conveying any
interest in any portion of the Site, including but not limited to deeds,

P&
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leases and mortgages, a notice which is in substantially the [ollowing
form:

NOTICE; THE INTEREST CONVEYED IIEREBY IS SUBJECT
TO A DECLARATION OF RESTRICTIVE COVENANTS, DATED
,20__, RECORDED IN THE (insert name of records office)
ON .20 ,INBOOK__ ,PAGE__,INFAVOR QF, AND
ENFORCEABLE BY, THE (insert name of grantee) AND BY THE
STATE OF NEW YORK AS THIRD PARTY BENEFICTARY.

Within thirty (30) days of the date any such instrument of conveyance is
executed, DNI agrees to provide DEC with a certifted true copy of said
instrument and, if it has been recorded in the public land records, its
recording reference.

{(h) Governine Law, The interpretation and performance of this Declaration
shall be governed by the law of New York State;

(i) Rules of Construction. Any general rule of construction to the contrary,
notwithstanding, this instrument shall be liberally construed in favor of the
Declaration to affect the purpose of this instrument and the policy and
purpose of CERCLA.. If any provision of this instrument 1s found fo be
ambiguous, an mterpretation consistent with the purpose of this instrument
that would render the provision valid shall be favored over any
interpretation that would render it invalid;

(i) Severability. If any provision of this Declaration, or the application of it
t0 any person or circumstance, is found to he invalid, the remainder of the
provisions of this Declaration, or the application of such provisions fo
persons or circumnstances other than those to which it is found to be
invalid, as the case may be, shall not be affected thereby;

(k) Entire Agrecment. This Declaration sets forth the entirc undertaking and
agreement of DNI with respect to rights and restrictions created hereby,
and supersedes all prior discussions, negotiations, understandings, or
agreements relating thereto, all of which are merged hereim;

(I) No Forfeiture. Nothing contained herein will result in a forfeiture or
reversion of title in any respect;

(m)Successors. The covenants, terms, conditions, and restrictions of this
Declaration shall be binding upon, and inure to the benefit of DNI and the
DEC and their respective successors and assigns and shall continue as a
servitude running in perpemuity with the Site;

P?
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(n) Termination of Rights and Obligations. The rights and obligations of the
owner(s) from time to time of the Site under this Declaration terminate
upon transfer of the parly's interest in the Site, except that liability for acts
or omissions occurring prior to transfer shall survive transfer;

(0) Captions. The captions in this Declaration have been inserted solely for
convenience of reference and are not a part of this instrument and shall
have no cffect upon construction or interpretation,

(p) Third-Party Beneficiary: DNI acknowledges that DEC shall be, on behalf
of the publie, third-party beneficiary of the benefits, rights and chligations
declared in this instrument; provided that nothing in this mstrument shall
be construed to create any obligations on the part of DEC.,

{(q) Term: The easements, rights, obligations, covenants and restriclions
established by this Declaration shall run in perpetuity, except as otherwise
expressly provided herein, and unless and until released by DNI.

(r) Notices: Any notice, demand, request, consent order, approval, or
communication under this instrument that either part desires or is required
to provide to the other shall be in writing and shall either be served
personally or sent by first class mail, postage paid, addressed as follows:

DNI:

Dyne Nobel Inc.

Legal Department

Crossroads Tower, Eleventh Floor
Salt Lake City, Utah 84144-0103

DEC:

Commissioner

New York State Department of Environmental Conservation
Division of Solid and Hazardous Materials

625 Broadway

Albany, NY 12233-7251
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IN WITNESS WHEREOQF, DYNO NOBEL INCORPORATED has caused its

common and corporate seal to be affixed to these presents by the hand of its Treasurer,
who is duly authorized to execute the Declaration on behalf of the corporation, and the

same being duly attested to by its Secretary on the day and year first above written,
intending to be legally bound hereby.

Dyno Nobel Inc., 2 Delaware corporation

B T W

Brian H. Martin — Vice President

ATTEST:

Robert A, Bingham
* .Vice President/Secr

'}:‘\ -5 ‘n;h -~ -._“:-

5“\-.'_! _:'-'\. T

ol B
F5 —[Corp@mte Seal]
3R Ty 1

BN . e
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= "‘,__.'_\:;- Cae =

-“- -\::‘:‘: \ -. o
STME OF-BERAWARE (HOh )

) ss:

COUNTY OFREW =i laye 5

[ HEREBY CERTIFY that on this day before me, an officer duly qualified to take
acknowledgement, personally appeared Brian H. Marfin, to me known to be the person
described in and who executed the foregoing instrument, and acknowledged before me
that he/she is the Treasurer of DYNO NOBEL INCORPORATED, a Delaware
corporation, and that, being duly authorized to do so, he/she, as such Treasurer executed
the same for purposes therein contained for and on behalf of such corporation.

WITNESS my hand and official scal in the County and State last aforesaid this
18 day of February 2004.

_i\/('xphz D. Pasush

Notary Public

My Commission expires: 5/ fﬁ/&)ﬁb

oo KAYE G. PARRISH
255 NOTARY PUBLIC - STATE OF UTAM
Noad ms.mlgk; Crosyroods Towe!

[Notarial Seal]
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EXHIBIT A

TRACT A

ALL THAT TRACT, PMECE OR PARCEL OF VACANT LAND, situate, lying and being in the Town of Esopus,
County of Ulster and State of New York, bounded and described as follows:

BEGINNING at 3 point on the westerly side of Ulster Avenue, sald point being the northeasterly carner of land$
of Peter and Wendy Coffey, Liber 2014 Page 16

1) Thence from said point of beginning aiéng the northerty ine of lands of Caffey, nonth G4 degrees 17" 40" west
132.68 feet 1o a poinl ;
7) Thence along the westerty ine of lands of Coffey south 25 degrees 43° 00* west 41.05 feet ta a point on the
narthery lina of lands of Nancy ). Liese, L. 2578 P. 58, as being Lot 1 a3 designaied on a certain map entiled .
*Map of Subdivision of lands of Williamn Liese" as fllad in the Ulster County Clerk's office on March 13, 1996 as
Map no. 10438; :

3)Thence along the northerty fine of Lot 1, north 64 degrees 177 00" west 135.07 lest to 2 point:

4) Thence along the westerly line of Lot 1, south 14 degraes 16" 40" wast 154.93 leet to a recovered Iron postin a
wall corner an the northerty fine of lands of Reinhard Jr. and Mary A. Hail, Liber 1353 Page 701; :

5) Thence along the nartherty tine ol lands of Hall and slong a stone wall north 71 degrees 3 00" west 538.00
feet to a paint on the ¢asterly Iine oflands of John Ungar, Liber 1928 Page 27 ;

&) Thence along the lands of said Ungar the follawing courses and distances: north 20 degrees 34' 13" east 3.56
feet1oa point i a stoné wall comen;

7)Thence along a stone wall north 71 degrees 38° 00" west 406.39 feet lo 3 recovered angle iron in & stone wial
carner .

#)Thence still along said stone wall, north 12 degrees 52' 00" east 193,43 feet o a recovered angle iron ina
stone wall comen

g} Thence partly along & stone wall, north 73 degrees 31" 007 west 451 82 feet to a recavered angia lren on the
easterly line of land of reca, Ine. Libar 152% Page B33;

10} Thence alorg the eastery line of lands of Ireco, Inc. nerth 12 degrees 46" 11" aast 1,000.74 feet to o point an
the sautherty finé of lands of Gabrial Aquitar, Liber 1291 Page 134 and Liber 2017 Page 321;

11) Thence alongthe sautherty line of lands of Aquilar and a stone wall and wire fence, south 72 degrees 40 34
pasr 1,354.64 feat to a peint in a stone wall corner on the westerly line of lands of Kingston Cahlevision, Inc.
Liber 1230 Page 1118 and Liber 1290 Page 609;

12) Thence along the westarly line of (anas of Kingston Cablevision, Inc. the following Courses and distances;
along a sione wall south 15 degrees 19 00" west 414,10 feet 1o a paing

13) Thence south 43 degrees 14' 00" past 26.50 Test Lo & poink

Page 1 of New York-
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14) Thance seuth 5 degreas 00" 00" west 324,40 feet 10 2 point at the nmmwestérty corner of tands of Wikliam H,
. and Nancy J. Liese, L 2878°F. €8, als0 being Lot 2 ef said subdivision; '

15) Thence along the westerty line of lands of said Liesa, south 14 degrées 15" 40" west 213,95 feet ¢ o poink]

1§) Thence along the southerly line of langs of said Liese, south 64 degrees 17 40" east 544,95 foet 10 8 point on
the westerly side of Ulster Avenue:

17) Thence along the westerly side of Ulster Avenue, south 35 degrees 40" 157 west 50,76 feet 1o the place of
beginning.

All bearing in reference 10 Magnetc Morth. Containing 36.654 acres mara or lass as surveyed by Gerald Brand,
LLS., October 20, 1998, map filed Mareh 13, 1996 a5 # 10484, -

Subject 1o 2 filty (50) oot wide right of way, more particulardy described as follows:

Beginning at a point an the westerly fine of lands of Peter and Wendy Cofley, Liber 2014 Page 16, said paint also
being tha southeasterty cormer of the herein described right of way;

1) Thence frem said point of beginning aleng the norhedy fine of Lat 1, of tha sbove menticned subdivision,
Morth 64 degrees 17° 00 West 50.00 feet to a peink;

2) Thencs through Lot 3, the shave deseribed parsel, North 25 degrees 43' 00" East 9105 feettoa point gn the
southerty ine of Lat 2 of said subdivisions , )

3) Thence along the sautherly line of said Lot 2 south 64 degrees 17' 00" East 50,00 feet 103 paint

4) Thance partly through said Lot 3 and partly slong the westerty fine of lands of said Coffey, South 25 degrees
47 00" West 91.05 feel 1o the point and piace of beginning. -

TRACT B:

ALL THAT PIECE OR PARCEL OF LAND, with the buildings therson erected, situated ins the Town of Esopus,
County of Ulster, State of New York and bounded and described a5 follows:

BEGINNING at the comer formed By the intarsection of the Westerly fine of the road known as Qld 9-W and the
Northerly line of the road leading therafrom to the powder plant of Hercules Powdar Company: thence alang the
Westerly line of said O1d S-W North 45* 24' East 280,13 leet to 2 pipa in the Southerly fine of 1and of George
Svirsky; thencs along the Southerly line of said last mentioned |ands North 58° 30" West 200 feet 10 a pipe
thence along the Westerty ine of said last mentioned fands North 45° 14 East 200 feet 1o a pipe in the Southerly
lina of lands of Abraharm Schulman; thence along the Southerly line of said st mentioned lands North §4° 28
West 175.55 feet to a point: thence st along the Southerly line of said last menticned jands North 81° 33" West
452,34 feat 1o an angle iran; thence along the Westerty line of said last mentioned lands Narth 1Q° 56' East
§30.71 feet 1o an angie ron a1 Stone wall intersections in the Southery fine of lands of Sejig Liese; thence along
tha Southerly line of said ast menticned lands Nerth 71° 49° West 406.38 feet ta an angle iran; thence il along
s3ict last mentioned lands North 12° 41" East 143,48 fect to #n angle iron; thence still along said 1ast mentionad
lands North 73° 42" West 453.82 feet 10 an angle iron; thence st along sald 1ast mentioned lends South 12* 37

Pagz 2 of 6
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West 188 feet to a foundation pipa in the iands of Hercules Powder Gompanly; theace alang the said last
mentioned lands South 72° 32 East 303,77 lest to a pipe: thenee st along the said Jast mentiened lands South
179 09’ West 373.46 faet 4 a point; thancs sill along the said last mentioned lands Sauth 14* 09’ East 53832 feet
to a pipe; thence still aiong the said last menticned lands South 73° 25’ East 551,73 featto 2 pipe; thence stll
along the said lest mentioned lands South 10° 11! West 278.67 faat to a monuimant incated in the Nartherly line
of the aforesaid read leading to the powder pinnt of Hercuies Powder Company; thence along the Nosherdy line
of said raad Souwn 81° 08 East 374,65 feet to a monument ai beginning. Containing 17.67 acres.

TRACT G-

ALL THAT PIECE, PARCEL OR TRACT OF LAND, situate, lying and heing in the Town of Esopus, County of
Ulster, State of New York, more particularty mounded and deseribed as foflows: BEGINNING 2t a point on the—.
westeriy side of Clay Read, rupning thence North 83 degrees 18 minutes Westa distance of 48,0 feet, thence
South 7 degrees 29 minutes West a distance of 1119.80 feet to a point, thance North 75 degrees 21 minutes
West a distance of 308.20 feet 1o a pipe set in the Easterly right-of-way lina of lands of the New York Central
Raliroad. West Share Division, thence along said right-of-way kne Scuth 7 degrees 11 minutes West a distance
of 1684.36 feet to A pointon line of kands of Hercules Powder Cempany, thence along said lands of Hercuies
Powder Company Seuth 74 degrees 17 minutes East a distanca of 560.42 feet to 2 point, thencs Nonh 12
deqgrees 4 minutes Easta disancé o7 118,19 fzet to & point. thence Nerth 73 degrees 24 minutes West a
distance of 5.36 feet 9 a point, thence Nerth 12 degrees 3 minutes East 3 distance of 1470.01 fest to a pointy
thence Scuth 70 degrees 52 minutes East a distance of 274,42 feet 1o a pointinthe Southwesterly side of Clay
Road and thence slang the Southwesterly and Westerly side of Clay Road the two {oltowing courses: (1) Nerth
48 degrees 13 minutes West a distance of 96 feet 10 4 point and (2) Narth 2 degrees 57 minutes Easta distance
o1 197.80 feet, to the point or place of heginning. Cantaining 36.74 pcres, be the same more or less, The
afaresaid description i taken from amap made by Augustus S, Brinniar, LLS, P.E., dated Decemizer 23rd, 1955,
and entitied Map of 3 Portion of tha Van Aken Farm, Port Ewen, New York.

ALSO ALL THAT PIECE, PARCEL OR TRACT OF LAND, sinsate, lying ahd being in the Town of Esopus, County
of Uleter, State of New York, mada paricularly bounded and described as follows: BEGINNING at a stong
monument on the Westarty right-of-way fine of lands of the New York Central Railroad, West Shore Divisicn, said
point being the Nottneasterty comer of lands conveyed Dy e Hercules Explosives Company o the Hercules
DPowder Company. by deed dated April 1, 1927, and running thence atofig the Northerly fine of lands of the
Hercules Powder Company the following cotrses snd distances; {1) North 78* 06’ West 945,78 feetto 2
manument (2) thance Neorth 13° 39 East 2516 lest to @ monument; (3) thence North 767 57" West 591,81 feetto
a monument on top af Hussey Hill (4) thence along the top of Hussey Hill and the Eastarty ine of lands of
Joseph Scheref North 20* 5T East 766.02 fest to 2 monument; (5) thenca along the southerty fine of lands of
Anma Doyla Souih 76° 03' East 318.40 feet o an old Stone marked monument. marked SSN43 and IALN4S, said
monument slso being 2t a stane wall corner at the Soutmwesterty corner of lands of Lena Kemler; (6) thence
along said stone wail and a wire fence and the Southerty line of tands of Lena Kemler South 786 03" East 932.47
jear o a rnonumant on the Westedy right-gf-way line of lands of the New York Central Railroad, West Shore
Divisior: (7) thence along said right-af-way lne and awire fence South 7° 17" West 774.35 lect ta the placs of

beginning.-

CONTAINING:32.60 acres. mara or less, The aloresaid description is taken from a map made by Augusius .
Bcinnier, LS, B.E., dated February 3rd, 1960, and eniitied Map of Lands of Hercules Powdar company. Town of
Esopus, Ulster County, New York.
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PARCEL 1.
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1Exd 51 3eAci 0081

All that piece or parcel of land situated in the town of Esopus, County of Ulster and State of New York.

Al that certain tarm of land described as follows:

All that certain farm of land d
said farm and running South eighty
the ground; Mence South lan degrees

escribed as follows: BEGINNING ata rock marked "D" in the Southwest Comer of
two degrees East nineteen Ghains and seventy links to a stone standing in
Wast thirteen chains and seven inks 1 a stone standing in the ground:

thence South eignty-one degrees iteen minutes east twenty-iwo chains and ninely links 1 3 stone standing B

the ground: thence: nofth elevend
standing in the ground by the bars;
fifty links vo & stone standing in the

agraes thirty minutes east sighteen chains and sixty-one finks 1o a stone

thenca nocth eighty-one degrees and thirty minttes west eight chains and
ground; thance narth eightaen degrees west four chaing and fifteen Tinks to a

winding i the fence; thence north fitteen degrees west four chains and (fty-fiva tinks to 3 winding in tha fanee;
thence north ning degrees east five chains {0

and sighty links to & stone standing in the ground; thence north Afty-five degrees
east four chains and gighty-six inks to a aple tree; thence narth eight degrees thirty minutes past ten chains to
a stone marked G | F; thence norn gighty-thr
chesinutwee; thence south eight chains to a wakiut tee and stone markad G | F; thence north gighty-four

minutes west twenty chains

degrees west three chains and thirty-seven

west twenty-ihreg chains tw
e the same more of iess.

PARCEL 2.

ALSO ALL these two cértain 1015

ehve links o the P

a stons standing in the ground; thence north eighty degrees thirty

ap degrees west thirteen chairs and sixty-one Tinks 1o a sione and

links to the south comer of 3 large rotic thetae south five degrees

tace of beginning at reck "0, containing about one hundred acres.

of land kriown and distinguished an a map by lots No. 13 and No. 14 of the

Huzzle Hill lots and which &re bounded as follaws: To the sast by part of the west bounds of farm now of
formerty of Samuel Swarts and by part of the
Freer, deceased; on the south by Lot No. 1Z;
15, containing AbOLL bwenty acres.

PARCEL 3

farm now or formerly af John Van Fieit and the farm of Garretl,
an the west by lots No. 21 and Ne. 22: gnid en the north dy lot Ne.

ALSO 28 that certain kot or farm of tand bounded and described as folows, 10 wit:

BEGINNING at 2 rock ot the foat of Hussey's
running thence seuth seventy-nine and one-half degrees cast ningteen chains and fifty finks to stona in the wall
formerty of Freer; thence south eleven and one-half degrees west thineen chains o

sleven degrees west twenty

one-fourth degraes West wenty-saven

Hill marked lettar "0 on the northwest corner of said farm, and

and one-half degraes east iz ghains and ninatysthree links; thence south

chains and twenty-lour links t Ephraim Lowe's woads: thence narth eighty and

wienty-eight degrees east six chains; hen no

one-nalf degress east eight

chains and ten

chains sixty-five inks to Hussey's Hill; then along the same north

rth eight deqrees east fourteert chains six inks: then norh ten and

inks: then north saventeen gegrees east five chaing forty-eight finks

10 the place of beginming: containing seventy-seven and four 1enths of an acre, more of 1855 with the privilege of

a road not less than one rod in width across

the east part of the famm as formerty owned by John Suydam, and
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north part of the farm as formerdy owned by Patrick Keamy from the northeast comer of the farm hereby
conveyed ot the commencament of the of tha fourth course described above and running Upen course south
seventy-nina and a half degrees east untl it reaches the public highway leading from Amesville 1 Kingston for
ths henefit of said farm arwd o hereby conveyed.

PARGCEL 4.

ALSO all that nerth part of 2 wood [t acjoining <aid farm on the west, baginning ata rock marked *0" and
running thence narth tweliva degreas epst three chains six finks to 3 haap ef stones; then narth eighty-threa
degrees west gighteen chains fifry finks to a stake and stones; thence south eight degrees west fifteert chains
fkty links to a rock eak sapling marked; then nesth eighty-three degrees east to a heap of stonas at the foot of
the mountsin: then nertherty along s west bounds of the farm to the place of beginning, containing
twenty-three acres, mcre of less. =

PARCEL 5. : " ias

BEGINNING at a point in the westerly line of property of tha West Shors Raflroad Company, said point being i
the northeasterdy comer of property hereby conveyed and being 2 comtinuztion of northerty fine of land formerty
ol Garret ). Frear, tater of James E. Van Aken and now or formerly of Frank K. Brewster, and running thence
westerly in a ine with the said northenty ine af tand now o lormerty of Frank K. Brewster sixty-ive fees, marg ot
Jess: thence southerly follawing the line of an ald slone wall, such fine being the westerly line of land hereby
conveyed six hundred and ffty-nine feet, more or Je<s, 10 2 stump of an okd maple tree; thence as the needle
polnted March 4, 1845, south fity-three degrees and thirty minutes west four chains seventy-eight inks o a
ctone get in the graund; thence as the needle then pointed aighty-one degrees thirty-three mintes east four
nundrad and ten feet mare or fess to the westerly line of the West Shore Rallroad; thenge nodthery alang the
westerly side of the West Shore Railraad, rine hundred Teet, more of less to the point or place of beginning,
containing three acres, rmors or less;

FARCELG&.

ALL that certain lat, piece or parcel of lsnd known as 4 part of lot number fieen on the east sida of Hussey's
Hilf, containirg abous ten A&res:

Parcel 6 being the same land snd premises descrited in 2 certain deed from James E. Van Aken to Frank K
Brewster, dated July 22, 1913, 2nd recorded July 24, 1511, in the Ulster County Glerk's Office in Book 444 of
. Deeds, at page 204.

PARCELT.

The right-of-way for ingress and egress and regress 10 James E. Van Aken, his heirs and assigns, and tha
oogupants of the Freer Farm, sitijate in the Town of Esopus, Uister County, N.Y., now or formerly owned by
Frank ¥X_Brawster, and his and thel servants and any and all sther persons for his or theif use, benafit o
advantaga, wilh the right 10 pass and repass on foat and with gnimala and vehicles over the following portions of
lande. not harein or hereby conveyed, viz: All that certain road way leading fram the highway or road from
Rondout 1o Amesville, on the westery side of said highway nearly opposite me rasidence farmerly of Edwin Van
fken, and running in a westerly direction acress e property naw of formerty of Dumond and Furmansky ‘o tha
farm now or formerty belonging ra Frank K. Brewster, known s the “Garrer 1. Freer Farm’, and deing the
roatway as now or formerdy used by the &aid Frank K. Brewster and known as the Freer's Road.

Page S of 6
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EXCEPTING AND RESERVING frorn 21l of the above described lands and pramises such portions of same as
miay have been conveyed 'o the West Share Railroad Company and a lot of about ont of twe acres haretofcre

conveyed to one Appolonia Propheter.

FOR CLOSING INSTRUMENTS; NOT FOR POLICY: All of Parced | (Parcal 1 through 7) being the same premises
which Hercuies Explosives Gorporaden. 2 Mew York corporation by deed dated April 1, 1877, and recorded in
the Clerk's Office of Ulster County in Liber 523 of Deeds at Page 145, conveyed to Hercules Powder Company. a
Delaware ¢corporation. :

PARCEL 1l

ALL that ot ar parcel of land situate inthe Town of Esopus, County of Uister and State of New Yark, and heing.
the south part of 3 woed loton Hussey's Hill, bounded and duscribed as failows! .

BEGINMING at the northeast comer of said 1ot hereby conveyed, and runs thenee south eignt degrees wést four
chains t a stake and stonss: thence north eighty-three degrees west four cheins forty-five finks (o 2 stake and
stonas; thence south eight degrees westten chains twenty links io the fout of the hill; thence north eight degrees
west fourtesn chains; thence with a siraight line to the placa of Beginning, containing twenty-three {23) acres be
the same more oF less. :

PARCEL

ALL THAT PIECE OR PARGEL OF LAND situated in the Town of Esopus, County of Ulster and Stato of New York
described as follows: ' '

SEGINNING 2t 2 concrete monbment setin the ground on the Nortwesterly line of the old State Highway
Jeading fram Port Ewen 1o Ulster Park, said monJment being tn a Scuthwestarly direction along the sald line of
said Highway a distance of $13 feet, mare of less Irom the divisian fine of the lands of Morris Svirsky, and the
lands of, now or fermerty, L Black: thence curving 1o the West an a redius of 74.00 feet, a distance of 63.30 Teet
maeasured on the cherd, to a concrete monument set in the ground; thence, North 817 45° West a distance of
301.00 feet to an iron spike stthe Nerthwesterty corner of the existing right-af-way granted to Hercules Powder
Company by Morris Svirsky and Minnie Svirsky, dated November 23, 1927 and recorded in the Ulster Caunty
Cleri's Office in Deed Book 528 at Page 258 and running thenca 3long the Easterly ine of jands of the Hercuies
Powder Company, North 14° 10° Ez<t 50,29 feet to an iron pips in an old fence line; thence alang athes lands of
Morris Svirsky, South 81° 45° East 774.65 feet 1o an iran pipe on the Westerly side of tha ald Stata Highway:
thence atong the same, South 52* 10" West 31.63 feex 10 the place of Beginning, Containing 0.48 acres be tha
sama more or le5s,

Asto Tract C: Subject to the burdens and together with the benafits of the easements granted between
Consolidated Rail Corporation and Hercules Incorporated by easement recorded 2/719/85 in Uber 1527 6p 1120,
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19FM P17

.
.

15 2604 12

Mar.

9143343215

FARX NO.

T

OYNO WOBEL PORT EWEN ISI

FROM

Dyno Mobel Inc
Port Ewen, NY Property Boundary




SMP Template: October 2024

APPENDIX B - RESPONSIBILITIES OF OWNER AND REMEDIAL PARTY

Site Management Plan, Site # [356001]



SMP Template: October 2024

Responsibilities

The responsibilities for implementing the Interim Site Management Plan (“ISMP”) for the
Hercules/Dyno Nobel site (the “site””), number 356001, are divided between the site
owner(s) and a Remedial Party, as defined below. The owner(s) is/are currently listed as:

Dyno Nobel, Inc. (the “owner”).

Solely for the purposes of this document and based upon the facts related to a
particular site and the remedial program being carried out, the term Remedial Party
(“RP”) refers to any of the following: certificate of completion holder, volunteer, applicant,
responsible party, and, in the event the New York State Department of Environmental
Conservation (“NYSDEC”) is carrying out remediation or site management, the NYSDEC

and/or an agent acting on its behalf. The RPs are:

Hercules LLC

Tan McCary

500 Hercules Road
Wilmington, DE 19808

Dyno Nobel, Inc.

Tina Maniatis, P.E.

6440 S. Millrock Drive, Suite 105
Salt Lake City, UT 84121

Nothing on this page shall supersede the provisions of an Environmental Easement,
Consent Order, Consent Decree, agreement, or other legally binding document that affects

rights and obligations relating to the site.

Site Management Plan, Site # [356001]
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Site Owner’s Responsibilities:

1)

2)

3)

4)

5)

6)

7)

The owner shall follow the provisions of the SMP as they relate to future construction
and excavation at the site.

In accordance with a periodic time frame determined by the NYSDEC, the owner shall
periodically certify, in writing, that all Institutional Controls set forth in a Deed
Restriction remain in place and continue to be complied with. The owner shall provide
a written certification to the RP, upon the RP’s request, in order to allow the RP to
include the certification in the site’s Periodic Review Report (PRR) certification to the
NYSDEC.

In the event the site is delisted, the owner remains bound by the Deed Restriction and
shall submit, upon request by the NYSDEC, a written certification that the Deed
Restriction is still in place and has been complied with.

The owner shall grant access to the site to the RP and the NYSDEC and its agents for
the purposes of performing activities required under the SMP and assuring compliance
with the SMP.

The owner is responsible for assuring the security of the remedial components located
on its property to the best of its ability. If damage to the remedial components or
vandalism is evident, the owner shall notify the site’s RP and the NYSDEC in
accordance with the timeframes indicated in Section 1-3-Notifications of this ISMP.

If some action or inaction by the owner adversely impacts the site, the owner must
notify the site’s RP and the NYSDEC in accordance with the time frame indicated in
Section 1-3- Notifications and coordinate the performance of necessary corrective
actions with the RP.

The owner must notify the RP and the NYSDEC of any change in ownership of the site
property (identifying the tax map numbers in any correspondence) and provide contact
information for the new owner of the site property/ies. 6 NYCRR Part contains
notification requirements applicable to any construction or activity changes and
changes in ownership. Among the notification requirements is the following: Sixty
days prior written notification must be made to the NYSDEC. Notification is to be
submitted to the NYSDEC Division of Environmental Remediation’s Site Control
Section. Notification requirements for a change in use are detailed in Section 1.3 of the
SMP. A change of use includes, but is not limited to, any activity that may increase
direct human or environmental exposure (e.g., day care, school, or park). A 60-Day
Advance Notification Form and Instructions are found at
http://www.dec.ny.gov/chemical/76250.html.

Site Management Plan, Site # [356001]
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Remedial Party Responsibilities

y

2)

3)

4)

5)

6)

7)

The RP must follow the SMP provisions regarding any construction and/or excavation
it undertakes at the site.

The RP shall report to the NYSDEC all activities required for remediation, operation,
maintenance, monitoring, and reporting. Such reporting includes, but is not limited to,
periodic review reports and certifications, electronic data deliverables, corrective
action work plans and reports, and updated SMPs.

Before accessing the site property to undertake a specific activity, the RP shall provide
the owner advance notification that shall include an explanation of the work expected
to be completed. The RP shall provide to (i) the owner, upon the owner’s request, (ii)
the NYSDEC, and (iii) other entities, if required by the SMP, a copy of any data
generated during the site visit and/or any final report produced.

If the NYSDEC determines that an update of the SMP is necessary, the RP shall update
the SMP and obtain final approval from the NYSDEC. Within 5 business days after
NYSDEC approval, the RP shall submit a copy of the approved SMP to the owner(s).

The RP shall notify the NYSDEC and the owner of any changes in RP ownership and/or
control and of any changes in the party/entity responsible for the operation,
maintenance, and monitoring of and reporting with respect to any remedial system
(Engineering Controls). The RP shall provide contact information for the new
party/entity. Such activity constitutes a Change of Use pursuant to 375-1.11(d) and
requires 60-days prior notice to the NYSDEC. A 60-Day Advance Notification Form
and Instructions are found at http://www.dec.ny.gov/chemical/76250.html .

Prior to a change in use that impacts the remedial system or requirements and/or
responsibilities for implementing the SMP, the RP shall submit to the NYSDEC for
approval an amended SMP.

Any change in use, change in ownership, change in site classification (e.g., delisting),
reduction or expansion of remediation, and other significant changes related to the site
may result in a change in responsibilities and, therefore, necessitate an update to the
SMP and/or updated legal documents. The RP shall contact the NYSDEC project
manager to discuss the need to update such documents.

Site Management Plan, Site # [356001]
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Change in RP ownership and/or control and/or site ownership does not affect the RP’s
obligations with respect to the site unless a legally binding document executed by the

NYSDEC releases the RP of its obligations.

Future site owners and RPs and their successors and assigns are required to carry out the

activities set forth above.

Site Management Plan, Site # [356001]
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APPENDIX C - LIST OF SITE CONTACTS

Site Contact Contact Name Contact Phone Contact Email
Number Address
Site Owner: Dyno Nobel, Inc. (801) 922-0913 | tina.maniatis@am

Tina Maniatis, P.E.

.dynonobel.com

Remedial Parties:
Hercules, LLC
Dyno Nobel, Inc.

Hercules, Inc.
Ian McCary

Dyno Nobel, Inc.
Tina Maniatis

(302) 594-5283

(801) 922-0913

ian.mccary(@ashl
and.com

tina.maniatis@am
.dynonobel.com

Remedial Engineer

Kristin A.
VanLandingham, P.E.
EHS Support LLC
5976 Thornton Lane
Tallahassee, FL 32308

(850) 251-0582

k.vanlandingham

NYSDEC DER Project

Mark Domaracki, P.G.

(518) 402-9832

mark.domaracki

Manager dec.ny.gov
NYSDEC DER Kerry Maloney, P.G. (518) 402-9629 | kerry.maloney@d
Supervisor ec.ny.gov
NYSDOH Project Kristin Kulow (607) 353-4335 kristin.kulow@he
Manager alth.ny.gov

Site Management Plan, Site # [356001]
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APPENDIX D — MONITORING WELL BORING AND CONTRUCTION LOGS
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CONSTRUCTION DETAILS
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OVERBURDEN/BEDROCK WELL CONSTRUCTION SCHEMATIC

gite Hercules

Well No, MW-1
Date Installed 2/24/89

Water Level from . p
Top of Casing 2161/2
Date 3/22/89 Time 1030 AM

Elevations (ft)

O|_.O"

Steel Protective 1"-6"
Casing -------=-mommnmmmnaene-
e A2V R B G ENNNARY
Cement Pad -~----==-===-=-- s{\:*:\/z ::ZN,E;
LN RN 2'-0"
Cement and Bentonite J N
Qe Bentorte \\\ X\
4" PVC Riser ---------------1 x -- \
Bentonite Pellets - e B
N N
Cement and Bentonite § §
Grout =-=-rermeemeem e e e \ §
\ R
N N
NN 9'-6"
3" Diameter Rock Well ~-------—---
| 34-0"
X
B~

Gibbs & Hill, Inc.



BORING LOG Sheet ! of |

PROJECT. AYSDHEC PROJECTNO. EZTaZ, BORING NO. aqpy~(
Location:  HERCULESg Coord: . Ground Elev:
Contractor: EMpIRE" Date Started:  2//57/89 GWL Hour: Date:
Inspector: 7, SANGLVI Date Compieted: o G.WL. Hour: Date:
Motes:
Depth | Elev. Sampie Test Blows ET o o
F. FL Type Type | Casing | Sampler B 4 RQD*% ¢ £ 2 Descrpuon and Remarks
aNo. | &Na. - g HNy |5 €
Per FL, [ 8 |z . [GH7) .
0 4 4 I B, sift A
- S8 55 TTog] 4 O jegr | Srown- gy, y -

] | [ FebRoCK .

0
[.D. Casing Wgt. Hammer on Casing Material Notations
1.0. Spoon Wal. Hammer on Spoon
Type Core Drill Drop Hammer on Casing
Cora Dia. Drop Hammer on Spoon
Sample '

| & Test Notations Gibbs & H[”, Inc.

__J_[_.J_Jlll

5021253




OVERBURDEN WELL CONSTRUCTION SCHEMATIC

Site Hercules Water Level from , J
Well No. _MW-2A Top of Casing 108 1/2
Date Installed _2/21/89 Date 3/22/89 Time 11:15 AM

Elevations (ft)

Steel Protective 22 1/2"
Casing =---r---=-=mremmmemmsre {-8 /2"
Concrete Pad ------------- [T 77T 0'-0"
NN
] 2w
NN
Cement and Bentonite \ §
(GrOUL =----mmm-mmmmmmmm e mm oo § §
N R
§ § 10'-0"
Bentonite Pellets
12'-0"
2" PVC RiS@r -----sm-nmermnmm- 140"
Sand Pack -------mmmsmmmmemen-
2" PVC #10 Slotted
oY1 T
24'-0"
25"-0"

Gibbs & Hill, Inc.

B-1R

6001244



'BORING LOG | .
PROJECT: ~NVSDEFc P hane T PROJECT NO. 5585 BORING NO.- H/u—-..?/-}

Location: Mo pewlcs Awe Coord: - CGround Elev: - e g
Contractor: £ pi v : Date Startediacd [ R/ {29 © G.W.L Hour: Date:
Inspector: T e<k Sauclwl Date Completed:0.2 /.2 /59 G.W.L. Hour: Date:
Notes: / ~ . .
Depth | Eiev. Sampte Test Blows > oo
Fr. Fi. Type Type, Casing Sampler § s || - 5—: £ 2
& No. & No. g =z g|FE- .
0 PerFL [ & 6 < HNUVIEZE|EE *
- q Y I
- Y ¥R
;o I e e A KR Wl _
T - ", N - {4 '
'3 55 S o 1R 2 ; G‘rﬁm.mh Frey mef’ C/ay
s 2 ik K P
_ - = | 2 i (x vrg 1 roytuna { 6 ’
17 &g 3 3 .ﬁ ]{ v OL m’; M_ MOS%’)V YRV ., r:”f
- ’ Lo plas BETTY,
=0 0 |2 . G / Trw 0 mednin T, T
w AARETR
- g6 . \Q“ 0 oL r—ay Cloy it ]
2 4' _ - Sowdl&a’ stfy C&y
2 5 i . | 1 ‘."
. I {3 i I Savd | Savd SOIF wustind -
4 lsseis T su | ity o Sl ST i
A7 = . : —
-
00— .
5—..
]
i.D. Casing Wat. Hammer on Casing Material Notations
1.D. Spoon Wagt. Hammer on Spoon
Type Core Drill Drop Hammer on Casing
Core Dia. . Drop Harnmer on Spoan 7
Sample e g
& Test Notations s - GlbbS & Hl” lnc.




OVERBURDEN WELL CONSTRUCTION SCHEMATIC

Site__Hercules Water Level from | ”
Well No. __ MW-2B Top of Casing 127 1/2
Date Installed __ 2/20/89 Date 3/22/89 Time 1210 PM

Elevations (ft)

Steel Protective 231/2
CaSlﬂg = —— - ——— 1!_9n
Concrete Pad """"""""" NS N J \] D'-O"
NV AR
V\r\/ I\f\
» s 2|_Ou

Uk

N
Cement and Bentonite § §
Grout - - \ %
N N
NN
Bentonite Pellets ------------—-- I I 150"
2" PVC Riser 170"
Sand Pack ----~-r-r-mrommneen

2" PVC #10 Slotted
Screen ------ -

27'_0“
3-[ I-O"

Gibbs & Hill, Inc.

K-

1§



OVERBURDEN WELL CONSTRUCTION SCHEMATIC

Site Hercules

WellNo. _ MW-3
Date installed  3/1/88

Steel Protective

Water Level from

Top of Casing 7/- 13/4

Elevations (ft)

H

Date 3/22/89 Time 1:30 PM

Bentonite Pellets ~--=----

2" PVC Riser -

1-5 1/2"
- 1!_3"
seseses s S ie s I U A
A oo

M
W
N
§ N 120"

E I I
2 -1
EXEE

11 4!_0"

16l_0lr

Sand Pack ---

2" PVC #10 Slotted

-

26!_0"

28?;0"

Gibbs & Hill, Inc.

B-14

6001 248



_BORING LOG )

Sheel

of

Fa

PROJECT: WYsDE¢ Duasé To

BORING NO. 75, 2

PROJECT NO.

B“-

Coord: Cround Eiey:

< bocation: afereufes (ne

Contractor: Evmpire Date Started: ol [i7/59 GW.L Hour: Date:
Inspector: move gl Sancdy /,Q? Lapane Date Completed:o'.u;safgq G.W.L Hour: - Date:-.
Notes: . ! —
T Depth | Elev. Sampie Tes: Slows = do
F1. Fu Type Type ' [ Caang | Sampier g & | E o & ‘E—E Descnpuion and Remarks
& No. & Ne. PerFy, 5 | HKEU =E_:'§§ g(?f T
oo i 6 |4 | ni Brown silty <lod
i ii=d¢ | © oL | B 7 <R
19 |, . | Brewn forisik orahc@ieva
55 - : J
EXNGE Ll oL | omme cilE 2
] Ss-3 oS ALE PP oL | Brown -orange vawisk cley
l'-’? : W jiie |’ o w\im@cs L arey wef'-{C‘/cLy.;.-- Sy
15 < | B | | Gray sl Tlay gmded t At " _._
— 535-4 ‘ ' ey s J I S
7 3|4 o o oL tavash - blow i wel Silky cﬂqy ’
Q0 — —
- $5-5 2 15 1 sif | Brewne silty sand some £i1E
415 1191 0
R et
RS L ? A Sl OrGanics  SDrmg
] sc. I % b At~ g i ! 3 b
5 304 14 O Gd yilt Qi St rﬁ:uetn LI b
X7 - DR NE
o 557 (7147 ] Red-| Brewn fawish gravel, seme silE |
32 57 (g0 0 rock | Suale, Gray, gimyish whibr Shalg.

5._

0 =
i.0. Casing Wagt. Hammer on Casing Malerial Notations i
L.D. Spoon Wgt. Hammer on Spocn J g
Type Core Driil Drop Hammer on Casing .

Core Dia. Drop Hammer on Spoon 60017357 .

Sample P o ey g

& Test Notations Glbbs& Hl”, Inc.
o - o e



BORING LOG | et |

PROJECT. NY<PEC Phine T PROJECTNO. 55g3 BORING NO. gjw: 3 e
Location: MHercuies [ne Coord: - Ground Elev: A
Contractor: Ewe o 1re . Date Slarted: p3/p /G GWL Hour: Date: - ..
Inspector: Tcwgc{.\ j'ghqf\w Date Completec: o2 )p7 (£ GW.L Hour: Date:~ . . -
Notes: ' -
Drepth | Elev. Sampte Test Biows > ] N
FL Ft. Type Tyre [Caaung |  Sampier ‘SJ s | voumem |2 £ £ 2 Descrphion and Remarks
& Na. & No. g 25| E
0 Per Fu 6" - :n o HHU cER|O@
o ool e | ol o1 |Brown silL andd clay..
W2 141 @ (ery Hord ) Deen. 7
.-‘5 . S i K
Sy 4 ' Smum b +ws[a ciay M_
554 1 ol 1w plasl‘ by -
7 - .-‘_'\ -
S esey 4 sl | Breww clay  LiHle wetl :
| - —— _g_ St Q“‘t‘ R -
e z 12 oy Gy T w4
- ¢ - 2t oy Cialy O Co =
19 54 > o cL me_élu'm 2 log Lo 1ty 4lso hnwi C_fj;g _
® 0 3
- ¢ o | N Mostly Gray {ﬂou{ w«rﬁ Mp&m
sa L ]S 2 1o R0 | 0 el Plathie fy ity wixtwre OF bwwi Sl
. T Corv-gs Clay
5— —
00— -
- _J
- i
5'__ |
8] ‘
[.D. Casing Wal. Hammer an Casing Material Notations
1.00. Spoon Wat. Hammer on Spoon i
Tvpe Core Drill Drop Hammer on Casing 5001258
Core Dia. , Drop Hammer on Spoon . .
Sample : =z . o g
& Test Notations - : ' Glbbs & Hill hC :



OVERBURDEN WELL CONSTRUCTION SCHEMATIC

Site  Hercules - Water Level from ’
Well No. - TopofCasing_5-6 1/2
_ MW-4A 20 /e

Date Installed  2/27/89

Date 3/22/89 Time 200 Pt/

Elevations ()

. !_ e
Steel Protective -1
Casing ---------meecorrmee 17
Concrete Pad ------------ sesees s B s T U O
VIR
] onge

Cement and Bentonite

iy

Grout ~==emmee e \
\ 9l—6|l
Bentonite Pellets ——---emccceemun oo
o 1 1|_6u

2" PVC Riser - 136"
Sand Pack -
2" PVC #10 Slotted
SCreen ~~-———emeeee e

23"-p"

250"

Gibbs & Hill, Inc.



BORING LOG : | T

PROJECT NYsDEe Pldne T PROJECT NO. BORING NO. Huw- 4 A
Location: Hewrewles , lne -Coord: . . CGround Elev:
Coniractor: £ p e Date Started:p212 71 §9 GW.L Mour: - Dzte:
Inspector: T ghm)w, ’ . Date Completed: o 3 12718 7G.W.L. Hour: Dzte:
Notes:
Deptn | Eiev. | Sample Test - Blows > d., -
Fi. Fi. Type ~ Type Casing Sampier g ) “ g‘ . 5': _§ - Descnpiion and Rermarks
& Nao, & No. g 2 ElEE
0 « PerFi | € & Iz HJUU EcZ|d e
| o s 5 = [411 O N oL . Mrehre of silt and C‘Ia:y
2 4 ) ' A4 a i Mosily bmum,@lh cMy/°
i P P e B T T
T s el o | ot Fikre of FiL g ‘c/[]"‘g-—‘
7 — 2 1 \O L Mef’rlx Hrmu“uLglay &ui Ay f,/). iy
o ] 14 stm,@ct M H--kb' -
o . it - - i & oSty e
, . Sl ey ‘/
" S L N 0 730 il RS DRI 0 PO P Sy A
's o1 4 - wat st ad ¢ ajﬂrf\fﬁ ay
| R -4 | L2 o cL HA T 92wy LAy Fw._o S‘M - ,.ﬁx—i_'
] . . Lows +O meoiiuw Dlaghy Crr~{ .
0— .
S —
0_..
85—
0 : 5 .
L.D. Casing ‘ Wg!l. Hammer on Casing Material Notations il
1.C. Spoon ~ Wgt. Hammer on Spoon
Type Core Drill " Drop Hammer on Casing
Core Dia. .~ Drop Hammer on Spoon -7
Sample _ : . . o
| & Test Notations . F Gibbs & HI“: Inc :

AONASeE o

.27 - ) , <



OVERBURDEN WELL CONSTRUCTION SCHEMATIC

Site  Hercules Water Level from

! W
Well No. _ MW-4B Top of Casing_ 6-5
Date Installed __2/28/89 Date 3/22/83 Time 245 PM
Elevations (ft)
Steel Protective 2-2"
CaSing = —-— . 1!_9""
Concrete Pad ------------- OGS ¥ 0'-0"
NN AN
ol ) 20t

Cement and Bentonite

N

\

Grout e \
N

- N\

N

.

13-0"
Bentonite Pellets —--------—--{z2d L2
A o 15!‘0"
2" PVC Riser «e-----mn-smmneem 17'-0"
Sand Pack --------------ommoee

2" PVC #10 Slotted
Screen --------- .

27!_0"
28'_0"

Gibbs & Hill, Inc.

Bl A



BORING LOG ' - . Sheet | w/
PROJECT. NYSDEC Phane I PROJECTNO. 55¢3  BORINGNO. Mw-£7
Location: [errw/es, 1me. Coord: - Ground Elev:
Contractor: EenOive. - Date Started: 0 2/25 /99 GW.L Hour: Date:
Inspector: J. Saunchvi Date Completed: »2 [.22§9 G.W.L. Hour: Date:
Notes: = ‘

Deptn | Eiev. | Sampie Test Blows
R FL CType * | Type Casing Sampter
& No. & Nao.

JPeru | & | &

4 21 4

AGD

Descnption and Flemargs"

Rocovory
Min./FL.
Graphic
Symbol

Rale

- | Drdling

.
.
e

B0

"r;w'er bro f}‘ft;, E
N Ty S

S =17 i
e T R — = 247, el

Rreww kel gl a-u{%'
low to vag i Pla.,sl-\\';‘uhp.

b
&

tER

CcLb

20

A 4
_ , 01O | v h Mirture OF browrw Obeor.
: e NN CL lorey Clay st fowlowediv. ™
v ot Plﬁﬂﬁt:fﬁf.-_

R

-

T

{

o— . S

]

]

0 y
.D, Casing Wal. Hammer on Casing - | Material Notations

.D. Spoen - Wagt. Harnmer on Spoon ' :
Type Core Drill " Drop Hammer on Casing o260
Core Dia. - - . Drop Hammer on Spoon : 5 ’“_;O - -

Sample £

& Test Notations - 3 \ — _ Gibbs &Hi”,’nc |




BORING LOG Cseet s ) o |

PROJECT. [deye, Qon PROJECT NO. BORING NO. pf./r_ &~
Location: BwA 41,60, . MU Coord: ‘ : Ground Elev:
Contractor: {’M Or Vg Date Started: 3 [1yf{sa GWwL Hour: Date:
Inspector:, M\ Uclendine Date Completed: 3/tylgg GW.L Hour: Date:
Notes:
Depth | Elev. Sample Test Blows ; . .
FL. FL Type Type Casing Sampier § 2 | ROPae ;g".g% -E-é Description and Refmarks
o ENo. | &R TS 5 o [HNU 5851648
' | % | (o [ cu s di | '
- S a9 o M Erm—\md ﬂS\\%y%euu_m 5
5—1 ' o —]
- \ 4 17 Y : - ]
] 53 TR 20 O Brewn dr\y clayey 51 (4~ i
- ' ' ' ML Hp moct TN iy Secn i
] present )
[o— = e
S |5 hou -
I 53 b 5 }% 6 %ml—-fh %0\51"’({[5&\/6‘1 Sl!f :
: ML Sm 5r5~\./ sil4 R |
a plecs X
[5— 213 i o x5 by dcnj
- S\'l . ) 5 IS . O gbra\{;jv\:%b(; :‘:\L < ; l;'y -(—auol,-'cj _
n | CComin o
- CL bo 4~ Sons érwd W preend
7 6 botioha 7
10— 212y : —
7] 5§ O |y VAl lNe) Gy et Clayey & |4 Wf”;”é:
_. ; - [ML e C,!A‘-;a\j s (Hh, Somt Aedidin]
- Sarg oA bot, S
| B = ’ . —
~- Sk | g :33 ~ reg Leob 51y Gl S
i \ | eL pelobles ot oo OV N
0-— y s T
- ote Greq ek deyer sl SO
- SAES ML Ve £ i :SM. p’{d{h* B
B —
- fogﬂ’ﬂ e M _
o1l |
{1D. Casing Wat. Hammer on Casing Material Notations
0. Spoon Wagt. Hammer on Spoon
_ ‘ype Core Drill Drop Hammer on Casing _
| Core Dia, Drop Hammer on Spoon ¢ 6001267
ample . )
_«Test Notations o Gibbs & Hl“, Inc.




OVERBURDEN WELL CONSTRUCTION SCHEMATIC

Site_Hercules Water Levelfrom p
WellNo. __MW-5 Top of Casing _19- 9 1/2
Date [nstalied  3/15/89 Date 3/23/82 Time 1000 AM
Elevations (f)
Steel Protective 2-0"
0 Lo B — 1-8"
Concrete Pad --------mm--- O I NSO o'-o"
[ 2o
NN
Cement and Bentonite § §
Grout ——remmeeee \ \
\X \ 20'-6"
Bentonite Pellets ~-<-----reeme- 2
221-6"
2" PVC Riser --- = 24'-6"
Sand Pack
2" PVC #10 Slotted
Screen -
34'-6"
35'-0"

Gibbs & Hill, Inc.

B -7 001249



OVERBURDEN WELL CONSTRUCTION SCHEMATIC

gite  Hercules

WellNo.  MW-6
Daie Installed  3/10/89

Water Levelfrom ,
Top of Casing_14-5
Date 3/23/89 Time 1100 A M

Elevations (ft)

Steel Protective 1-91/2"
Casing ----==-===--mmsmmmmmmmcoomns 1'-6"
Concrete Pad ------------- secses oy i el 0-0"

Y 2o

N R
Cement and Bentonite § §
GrOUL —-mmmmmmmsmmmmememrmmmmnamaas \ \

N R

% & 51'-4"
Bentonite Pellets --------=--- 5oy I Egg"
2" PVC Riser 57-2"
Sand Pack ------=------

2" PVC #10 Slotted

Screen ——----—-----

67!_2"
67'-8"

Gibbs & Hill, Inc.

B-12

£201250



EORING LOG Csew | w
PACJECT: Meyculse, PROJECTNO. 58 F3-09 BORINGNO.M [J-¢,
Location: Pt §rsenn Y Coord: ” Ground Elev:
Contractor: £ pepo,re [y, 110G, Date Started: 3[¥ |89 GW.L. Hour: Date:
Irspector: . (AW Vel 4100 Date Completed: 2/19)gg  G.W.L. Hour: Date:
Notes: HMU
Cepth | Elev. | Sample Test Blows Fay N .
L Ft. Type Type Casing Sampler % K RQD % _r:;_” ® E Eé Descriptien and Remarks
5 &Moo | &Ne M e | & 5 & L 7
N ] I | F | 0 BFOW,S“"@{‘E Clavyey 51|t oty
- R S b B O L OT%G/}‘H' s
7 7 113 "
i ! : , _
) TSN [ O | |y [Bro chveyary £
1 99— q, !5' i dr S '+
o clove v St
1 193 1510 | O ML | Brown clayey
7] L2 ig" ) O nL | Browm clayey mest st
B SY 319 17 '
i , . ey .
7.0 : . vet 8 “’Y ¢y
] L1 2 |9 CL |Gray Cobestvt
1 |S% 2010 i
15— — o Lood Sl Hy -
. . DOH DDH' ZAH O G]rkl/ Cal‘\gflw
4 8(0 2 | . L cley
- ‘ silt
.%O . Lol [LeR mu O 6’“\{ (o si-t et Sty
i SO IR Lok CL QL :
~_: ‘ . LF
EE i Liog_|Ls o 2\{\\ 0 é,y‘g_v Colres e et sUTY
i Sg Lo, [LooH CL Clay
fo-]
1.D. Casing Wgt. Hammer on Casing ' Material Notations
1.D. Spoon Wat. Hammer on Spoon —
Type Core Drill Drop Hammer on Casing . o
Core Dia. Drop Hammer on Spoon 6301 2_62
Sample -7 . .
& Test Notations Gibbs & HI", In¢

| A



BORING LOG e 2

of

_PROJECT: [eviudeo PROJECTNO. 46-93~0G  BORINGNO. (4 W=7
Location: Pt Cootar. My Coord: ‘ . Ground Elev:
Contractar: & ppivg Dy lipe, Date Started: 3 {{l¢%} G.W.L. Hour: - Date:
Inspector: A4, Iq, U len 4 }\_.: Date Completed: . 2 [;2 G.W.L Hour: Date:
Notes:
Depth | Elev. | Sampie Test Blows ? o - .
Ft FL Type Type Casing Sampler § 2 | RO ___gs% E-é Deseription and Remarks
"o BNo. j &Ne e T o [ & |8 HMUZZS (8 &
. LIR WA |5 i GGy heivt totd 714y Cld
” 51 | ok oo 124 | O L ! <y ]
Y5~ ' - - : o
| S10 WwoRioR 2y _ Gr&x/ (o he Slt LXEt S Hi B
50— . ' —
o A4 bff 2yt 0O ML Gmy Lt c-.layfy 5 l*. i
o St Lok . < Lore sondis (b 6o
S5 . gy s b —
_ Lo LR |5 ol vy savdy clayey 2 I
1 Jon|  EEEEER O | e e e 5
L 0 — i o . - /}ﬁ ]
1 Jsw catialialle G cloyey silfy pidion
] 27 |28 lsM |serds o crureld 5130 =
R ‘ | Bvactunad at betiih
{5 ' -
. ' ' . | B o+ -
O_ —
5— -
o i
| LD. Casing Wat. Hammer on Casing Material Notations
11.D. Spoon Wagt. Hammer on Spoon
Type Core Drill Drop Hammer on Casing _
|Core Dia. Drop Hammer on Spoon 50015, %
' Sample ' . e
& Test Notations Gibbs & Hill, Inc.



OVERBURDEN WELL CONSTRUCTION SCHEMATIC

Site__Hercules - Water Levelfrom y
WellNo. __MW-7 Topof Casing_9-7 1/4
Date Installed _ 3/17/89 Date 3/23/89 Time 1130 AM
Elevations (ff)
Steel Protective 1'-8 1/2"
Casing ---—---"---—--mm e meeee 1'-4"
Concrete Pad ------------- ooy poans 007
1 [ 20"
NN
Cement and Bentonite \ §
Grout —----=-remememmmm e § §
% \k 29|_6rl
Bentonite Pellets -----r-rm-mmmo- 2
A oA 31!_6"
2" PVC Riser --------rrr-eem-- 33-6"
Sand Pack ---
2" PVC #10 Siotted
Sereen --m-m-em-oeeeo
43'-6"
44'-0"

Gibbs & Hill, Inc.

B-i9

Lo A A

ol



| .4

BOH[NG LOG +  Sheel
- PROJECT: ey ¢y, Oea PROJECTNO. 55%%-09 _ BORNGNOML-I
Location: Pt £t MY Coord: - Ground Elev: |
Contractor: Snpee Dyl  DateStated: 3 hils9 GWL Hour: Date:
Inspector:, A Ko Vaben A o Date Completed: - 3]/2lsq G-W.L Hour: Date:
Notes: '
Depth | Elev, | Sampie Test Blows oy N . .
FL. FL Type | Type | Casng | Sampler :):o: & | ReB% _g e % -‘;é_-é Description and Remarks
&No. | BNo IR T 6 5 s HMNUEES|6a _
© MM 151 214 ft . —
. L s <1 O SM Dry broun s ldy f(?rfwclly Lire
) St . -
5; 3 1S L : |+
S F % e HL Dr\} st Clayey &
o~ S LS 7 Moigh brown cleyCy st
] 53 1S # o ML bﬁco’vmr;é 'éf"‘f.g" Housrd
" v U ‘
5_‘“ ) clge
: EOH U H |4 rey St [+ /
i 54 [ 2 (2|0 oL | WeT 3"y
,L'O"— : g " lC-.L
] — Lsoe | ey J Gray S [y <
55 o wé“ qu; O CL, L B b 7 /
L5 '
Lo [od |, ¥ criy silh clyg
1 st sl o | (0L | R 9 ’
7 L Qlay
30 oL et gy St
55— Lok greq Sty cleq
Lot Iyl “1
j 5% Loty | | WO CL o< %ua ooR et potily
Jeo—
{.D. Casing Wgt. Hammer on Casing Material Notations
1.0. Spoon Wagt. Hammer cn Spoon
Type Core Drill Drop Hammer on Casing "
Core Dia. Drop Hammer on Spoon 6‘391 ¢
Sampie £ . 4
Ei'est Notations Gibbs & Hl", I



BORING LOG sea Ao A
PROJECT:  |dev e o4 PROJECTNO. SE¥ER “0 9  BORINGNO. &0 —~F
Location: pM G (B p._} Coord: , : Ground Elev:
Contractor: ‘QMtH‘ Ol 1k rg Date Started: 3/)L /89 GWL Hour: Date:
tnspector: MIE \/.c.,}oh.izms Date Completed: . ,Z//:] /89 GW.L Hour: Date:
Notes:
Depth | Elev. Sample Test Biows § o= .
FL. FL Type Type Casing Sampler’ § & RQD % g © ‘-i; g-é Description and Remarks
L{O & No. & Ne. PerFL | & 6 |& 523255
i <G RIS GM vet dork Shide e i
AR O [
i - I~ g réey c)aycy St +1 -
7] ety ]
= . . o
5 — M —
i 1093 TROH T 4
- Refros l et 4§ .
00— —
5— —
0~ —
5 —
O___ —
5__ v
0 .
11.D. Casing Wat. Hammer on Casing Material Notations
.D. Spoon Wgt. Hammer on Spoon

- Type Core Drill

Drop Mammer on Casing !

| Core Dia.

Drop Hammer on Spoon

3

1

™)
(923
L

B

sample

[ S R W I 1L R,

Citkhe & il -

S



OVERBURDEN WELL CONSTRUCTION SCHEMATIC

Sitg _ Hercules Water Level from /
WellNo.  MW-8 Top of Casing 8-5 1/4"
Date Instalied  3/8/89 Date 3/23/88 Time 100 PM
Elevations (ft)
Steel Protective 2'-6 7/8"
Casing -=-----s==mmsromoosmmmnmaons Q"
Concrete Pad ------==----- SEUSR S Ty 7T 00"
SVENRAR
.-\:\: :::\ 2:_0u
NN
Cement and Bentonite § §
GIrOUL ==-mrmmmmmms e mmm oo % N
k & 8'-0"
Bentonite Pellets 0 T R
1 O!_O“
2“ PVC Riser - 1 2!_0!(
Sand Pack ------s=-mmrmmmmmmeee
2" PVC #10 Slotted
SCreen -=---swm-mmmwsammmmm—mmnos
22'-Q"
25!_0“

Gibbs & Hill, Inc.

6001252



EORING LOG e | o ]
“PROJECT:  jdevpulen PROJECTNO. 4§ §3-09 BORNGNO.M{)-§
Location: Pt Girenn, M-V, Coord: . Ground Elev:
Contracior: & mnpivg [ory 1y Date Started: 3)g/59  GWL. ' Hour: Date:
Tnspector:. G Vg s Date Completed: - 3/¢/§ 9 G-W.L. Hour: Date:

Notes:

Cepth | Eiev. | Sample Test Blows z o= .
Ft. Fr Type Type | Casing Samplet § s | oo g ® l‘é %é Descriplion and Remarks
0 & No. ENo. Ioerrl | & & |& H}\Jb\ SEEj6 &
. No Semple
> H15 ]ZH AL ‘\;el\oind{ ot e 'gf’}' ey~
i A O 1 st .
h GG A O ML yellewngh brod
i > 1% cley ey stif
5 -] ]6.\./ ey A H’ -
a (1 2- 0" O ML GV 1 ' )
u : . |4
— , s Clay @Y Lai
o OLO Iy O mL | Gray S ,-
i ol | :
5— /
| TRo W~ ~ s
0— -
5 ] -
0
7.D. Casing Wgt. Hammer on Casing | Material Notations
1.2. Spoon Wagt. Hammer on Spoon o
Type Core Drill Drop Hammer on Casing
| Core Dia. Drop Hammer on Spocn 5001 26#_5_
Sample £ . -
& Test Notaticns Gibbs & Hill, Inc




OVERBURDEN WELL CONSTRUCTION SCHEMATIC

Site

Hercules

Well No. __ MW-9
Date Installed  3/7/89

Water Level from |

Top of Casing 2"~ 7 172"
Date 3/23/89 Time 200 PM

Elevations (ft)

Steel Protective - 2'-6"
Casing ------------------------------ oY
Concrete Pad - ] e 00
NV EEAN
o ] 207
% &
. N R
ement and Bentonite \ \
GrOUL ===mmrrmmmmmmmmmemmmmam e § §
N
W\ e
Bentonite Pellets 1 o
2" PVC Riser ------- 90"
Sand Pack -------------- |
2" PVC #10 Slotted
L 1= 1= ] S ——
19'-0"
20'-0"
ﬁ' Gibbs & Hill, Inc.

b



BORING LOG B | /

- PROJECT.  |evc i Len PROJECTNO. 55%3~09 BORINGNO. M u g
Location: Pirt € ren, . I\JV Coord: . Ground Eilev: 1
Contractor: &, wepivs D7) Wiy Date Started: _7]2]89 GWL 5 °¢.S.Hour 2!30P Date: 3/2
inspector:. M. \Je Lo w s Date Completed: - 3/3]¢4 GWL. 4 S¥7pHourgr) 04 Date:3,7
Notes: _

Depth | Elev. | Sample Test Blows g oo .
FL Ft Type Type [ Casing | Sampler % e | foD ;E.‘EE'E gé Description and Remarks
0 &No. | &N I e T e | & |6 M EEE |
_ fQO /3 }2“ O ML D{'Lj }orm.ﬂq (‘,(W Cyf SU 4= 157 B
— : /0 / 0 3 ¥} ,_?,-ro ge m _ —
5 ' ' -
- cHE. ]gl’ O DI"L{ brm cl QYCL/ Sl It -
- B ML ¥ et —
] ioo«M*n\ﬁ o4 ok ]
00— . —]
| 2 | 3 | ' < _
T R ;bl 0 ML Morsd browwn cliy Y;lﬁ
7] C,I/\ohg'!hé fo G by clayy N
| sitd e g _
5] o degey St I
] S5 © ML | et grey che i
] | - Shelp v
0 i 1 F 115 12“ O u&_&/L,(/Lﬂ—-Cl IO“\.QK 1 ]
. 1997 Mo st Ly e ti® i
5— —
00— —
5— —
e
| L.D. Casing wagt. Hammer on Casing Materiai Notations
[.D. Spoon Wat. Harmmer on Spocn
Type Core Drill Drop Hammer on Casing ]
{ Core Dia. Drop Hammeron Spoon 4001247
' Sample - .
vample Cilbe 2 Wil L




OVERBURDEN WELL CONSTRUCTION SCHEMATIC

gie  Hercules

WellNo.  MW-10
Date Installed _3/6/88

Water Level from '
Top of Casing_3-9
Date 3/23/89 Time 245 PM

Elevations (ft)

Steel Protective 2-11/72"
CaSing ------------------------------ 1'-g"
Concrete Pad -z s J TL,; N 0-0"
] 20
NN
Cement and Bentonite \ §
GrOUY -mmmmrmmmmmmsammmmammr e § \
N
NN oo
Bentonite Pellets ------=-=---1 o
el 120"
2" PVC Riser --- ——— 14'-0"
Sand Pack --------emmrmmmeee-
o" P\/C #10 Slotted
Screen - -
240"
25'-0"

Gibbs & Hill, Inc.

B -«

5001254



Sample

BCRING LOG s | o ]
-PROJECT:  Hevien Qeg PROJECTNO. 5 €3~ 09 BORINGNO. [Ay-1{
Location: Pt Curen, M. V Coord: : Ground Elev: s
_Contractor: ?;WWH Dy ”JM Date Started:  2/L (§9 GWL. S(Tu(_) Hour: [ Z0p Date: j’/; @
Inspector: . A4 lt( UCLLPVH" Date Completed: . 3/3 ] 59 GW.L Hour: Date; '
Notes:
Depth | Elev, Sample Test Blows § P .
Ft. FL Type Type |[cCasing | Sampler § & | moow g ® “é -E_.-é Description and Remarks
0 & No. & No, Per FL = . 2 H W R IR
i ' g % e ML &1;\; : MAMZ:&&“ clayey
— 5' — 1Y "9 2 e
5 -
E S 1k 23“ O Closgey brm oSk
R % 4 M L S[ [’f
Q) ] —
CA 27/ ?7’ 2"/” O Clay ey brm.m ot Sult
- = ML | Chamging +o gray et clayey
i gt ax Lo
> Ay alt -
P €
l < z 5 O ML [uetde gréy clayey
0 VAT
] o1 iy O s povaded gred cloyey =
- z 3 M| i
5— : ,_-—-——--—
] RO H :
0—1 -
5~ -
0
{.D. Casing Wat. Hammer on Casing Material Notations
t.D. Spoon Wgt. Hammer on Spoon
Type Core Drill Drop Hammer on Casing _
Core Dia. Drop Hammer on Spoon 6001268

Cinhe & Hill Inc



HYDROPUNCH® BORING LOGS
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ECKENFELDER INC Subsurface Well Name/Location:
i Boring LOQ HP-1 Page f of 2
Project: Groundwater Investigation Project No.: Start Date: 06/22/85
Client: Hercules Inc./DYNO Nobel Inc. Porlt Ewen, N.Y. 8596.03 Finish Date: 06/23/55
DRILLING DATA SAMPLING METHODS
Inspector: Lauvrie Scheuing Sampler Tube Core
Contractor: 5. Bosworth/Empire Soifs Investigation Inc. Type: Split Spoon NA NA
Equipment: CME 850 Diameter: 2inch NA NA
Method: 4 1/4" ID Holflow Stem Augers Other: 140 16./30 in. NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELOPMENT DATUM: NGVD/NYS Plane
Material; NA NA Method: NA Grade: i83.4
Diameter (ID): NA NA Duration: ~NA TWC: N4
Coupling: NA NA Gals. Purged: N4 TPC: NA
50l Slug Test: NA North: 685,400.08
WELL CONSTRUCTION = SAMPLE DATA {cm/sec) East: 504.246.34
= Samp,| Blows/ | Rec.|,cno| PID |Geophysical Log: [ yes ™ no
bt No. | &in | {ft) (ppa)
= Comments:
5 Hytrau VISUAL |
o Aun Cond " | Rec. RGD REMARKS
Do No. | cnsse | (1) CLASSIFICATION
Be- =M ACUSTRINE DEPCSITS Borehole backfiled with
. S-11 ‘p-a 1.4 CH 6+ cement/bentonite grout.
_ - g Light brown mf SAND, some :
Borehole Clayey Silt, with root hairs, dry
7 B 0.2' grading to brown Silty
- \ _ CLAY, trace f Sand, moist {0 wet
5 \
§-7- :
- ¢ Cement/ |[S-2 ! I51CH| 0 F
_ \ Bentonite -9
\ Grout
10 \
6-5- '
. \ s-3) &5 | 1B loH ]34k
54 \ € 16.0" brown CLAY, trace { Sand,
6-3- . saturated
: \ s-4| 55 120 | COH |14
- @ 16.9' changing to gray CLAY,
| \ | trace f SAND
20
3-1- .
= \ S5 ., 20| CH G4
25— —
7 \ " Hydropunch sample
] E 4 L collected B 28-29°
30




Subsurface Well Name/Location:
K . - -
Project: Groundwater Investigation Project No.: Start Date; 06/22/95
Client: Hercules Inc./OYNQ Nobel Inc. Port Ewen, NY. 9586.03 Finish Date: 06/23/85
il
WELL CONSTRUCTION ;‘:k SAMPLE DATA
(CONTINUA TION)
= Samp.j Blows/ | Rec. PID
3 No. | Bin | (i) {¥SC%) tppm)
= Hydraul.
= Run | "E e | Rec: | pgp VISUAL
s to. | g | (1 CLASSIFICATION REMARKS
21~ .
. \\ S8 G |09 |CHL O F
- -———— §"
] \ Borehole i
354 \
- \ Cement/ | S-7 21-_2|_ 20 CHY O F
1 Bentorite
§ Grout
a0 § i
b \ N Hydropunch sample
N \ L collected @ 42-43
45 8 45.0' gray mf GRAVEL and f
34~ ! SAND, some Silty Cla
. S-Bi 34 |GI{6C| 0 F e
’ End of Boring at 47.0 feet.
50— =
554 —
60 L
65— -
i £ L
70




ECKENFELDER INC Subsurface Well Name/Location:
i BOHHQ LOQ HP_Z Page fof 2
Project: Groundwater Investigation Preject No.: Start Date: G8/07/95
Client: Hercules Inc./DYNO Nobel Inc. Port Ewen, N.Y. 9596.03 Finish Date: 06/08/95
DRILLING DATA SAMPLING METHODS
Inspector: Laurie Scheuing Sampler Tube Core
Contractor: B. Bosworth/Empire S0ils Investigation Inc. Type: Split Spoon NA NA
Equipment: CME 55 Diameter: 2 inch NA NA
Method: 4 /4" I0 Holiow Stem Augers Other; 14G 1b./30 in. NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Material: NA NA Method: NA Grade: 164.7
Diameter (ID): NA NA Duration: NA TWC: NA
Coupling: NA NA Gals, Purged: NA TPC: nA
50il Slug Test: NA North: 885,422.24
WELL CONSTRUCTION ook SAMPLE DATA (cm/sec) East: 564,300.63
= Samp.| Blows/ | Ret. |, e0c] PID | Geophysical Log: U yes no
] No. | Gin | (ft] {ppm) '
= Comments:
= Hydral VISUAL
& Run { “eong. | R€%: | Rap REMARKS
‘B No. | caysec | () CLASSIFICATION
5-§- , ACU POSIT Borehole backfiled with
B Sy S | CR| 0 cement/bentonite grout.
- - Brown CLAY & SILT, trace T
i \ Borahole i Sand, with root hairs, dry to moist
5 \
i \ cenent/ [S2{ 4 |14 | ch o2}
_ Bentonite
§ Brout
10 \
6_5‘ ¥
. \ s-3| &5 || 30F
15— \ 8 15.0° gray Silty CLAY, trace f
4 \ -4 22—_12— g lon |t Sand, saturated
20- §
HOR-1- .
i \ S’S 3-2 2.{} CH 0 I~
25—
HOR/12"-
- 56| Ty NR | CH i NA | Hydropunch sample
_ \ collected @ 26-28'
. \ z L
30 N _




C Subsurface Well Name/Location:
Project: Groundwater Investigation Project No.: Start Date: 06/07/95
Client: Hercuies Inc./OYNO Nobel Inc. Port Ewen, N.Y. 9586.03 Finish Date: 06/08/95

il
WELL CONSTRUCTION :ozk SAMPLE DATA
(CONTINUATION)
o= Samp.| Blows/  Rec. PID
o No. | &in. | (it |Y5C5] (pom)
= Hydrau VISUAL
& Run Cond. “ | Ree. RGD
i No. | ghas | U] CLASSIFICATION REMARKS
A i 0 f
| \\ 1| vt laofon| ot 8 30.0° gray CLAY, trace f Sand
4 -—— g
] \ Borehole B
35 \ @ 35.0° gray Silty CLAY, little f
= \ Cement/ |S-B| wWoRf24® |20°YCH I O | Sand
| Benionite
§ Grout
40- § -
45~ §
- \ S-g HURI‘Z‘S“ NR NA NA ™ Hydropunch samp'e
. \ collected @ 46-49'
. @ 40.0" gray Silty CLAY, some
6-4~ ) angular fm Gravel, little cmf Sand
50 s-0| &4 lor|ec) o |- S e el san
: End of Boring at 510 feet,
554 —
80 —
65— —
i z L
70




ECKENFELDER INC Subsurface Well Name/Location:
) Boring LOQ HP_B Page lof 2
Project: Groundwater Investigation Project No.: Start Date: 06/22/85
Client: Hercuies Inc./DYNO Nobel Inc. Port Ewen, N.Y. 9596.03 Finish Date: 07/07/85
DRILLING DATA SAMPLING METHODS
Inspector: Laurie Scheuing Sampler Tube Core
Contractor: 8. Bosworth/Empire Soils Investigation Inc. Type: Split Spoon NA NA
Equipment: CME 850/Acker Soil Max Diameter: 2 inch NA NA
Method: 4 1/4" ID Hollow Stem Augers Other: 140 ib./30 in. NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Sereen DEVELOPMENT DATUM: NGVD/NYS Plane
Material: NA NA Method: WA Grade: 164.4
Diameter (ID): NA NA Duration: NvA TWC: NA
Coupling: N4 NA Gals, Purged: NA TPC: N4
soll Slug Test: NA North: 885 424.48
WELL CONSTRUCTION — SAMPLE DATA (cm/sec) East: 59434399
= Samp.| Blows/ | Rec. |, cng PID | Geophysical Log: O yes @ no
] No. | &in | (ft) (ppm)
= Comments:
& Hyda VISUAL
g m | cona. | | o0 REMARKS
% No. cm/fsec (i) CLASSIFICATION
\ -8 LLSp EILL 08 Borehole backfiled with
- S| 7-6 2 CH 24 F ' cement/bentonite grout.
i < Y Light brown to black fmc SAND,
Boreho'e fittte Clayey Silt, little f Gravel,
i \ L\ with roots & cinders, dry to moist
i - LACUSTRINE DFPOSITS
5- \ Gray-black Silty CLAY, trace {
. coment/ 1S2| % | LF|CH |48 -\zaﬂ& damp
| Bentonite 5.0 brown & gray Silty CLAY,
\ Grout trace f Sand, moist to wet
10 \
N ol T , 5
\ s-3| G |20 cH |80
15— \ 8 15.0" brown CLAY, trace (-}
4 3-4- ! | Sand, saturated
§ s-4i LA |20
20— \ 8 20.0" gray CLAY, trace (-)f
- \ s5| 42 l2ol o o2y
7] \ B Hydropunch sample
] \ _ colected @ 23-24'
25- \
- | 4‘3' 1 |
\ 56| %% |12 CH| K2
30




Subsurface Well Name/Location:
Project: Groundwater Investigation Project No.: Start Date: 06/22/95
Chent: Hercules Inc./DYNO Nobel Inc. Port Ewen, N.Y. 8596.03 Finish Date: 07/07/95
it
WELL CONSTRUCTION ;{Zk SAMPLE DATA
(CONTINUATION)
= Samp.t Blows/ |Rec. PID
3 No. | 6in | (ft) UsCs {opm)
?% Run Hgg;adu' Rec. ROD VISUAL REMARKS
= No. | cassee | (1) CLASSIFICATION
30 <
. \\ s7| A& [z jen| o b
4 - g
_ \ Borehole L
35 \ £ 35.0" gray CLAY, little f Sand
. \ Cement/ | S-B| wonsed™ | 20'7CHy O |
B Bentonite
§ Grout
7] § 3 Hydropunch sample
4 L colected B 43-44"
454
. s 5% |ao|oHjor
) i End of Boring at 47.0 feet.
50— —
554 —
60— —
65 L

-




ECKENFELDER INC Subsurface Well Name/Location:
' Boring LOQ HP—4 Page fof 2
Project: Groundwater Investigation Project No.: Start Date: 06/21/65
Client: Hercules Inc./DYNO Nobel Inc. Port Ewen, NY. 9588.03 Finish Date: 06/21/85
DRILLING DATA SAMPLING METHODS
Inspector: Laurie Scheving Sampler Tube Core
Contractor: B. Bosworth/Empire Soils Investigation Inc. Type: Spiit Spoon NA NA
Equipment: CME 850 Diameter: 2 inch NA NA
Method: 4 1/4" ID Hollow Stem Augers Other: 140 i16./30 in. NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELOPMENT DATUM: NGVD/NYS Plane
Material NA NA Method: NA Grade: 164.6
Diameter (ID) NA NA Duration: AA TWC: NA
Coupling: NA NA Gals. Purged: NA TPC: NA
soil Slug Test: VA North: 685,380.71
WELL CONSTRUCTION ook SAMPLE DATA {cm/sec) Cast: 594.335.46
= Samp.| Blows/ | Rec. | cpcl PID | Geophysical Log: D yes @ no
Q No. | Bin | {it) {ppm)
= Comments:
= Hydraul VISUAL
g | cona. | 755 | e REMARKS
E No. | casec | CLASSIFICATION
G- ) TRINE DEPOSIT Borehole backfilled with
. S-i 5us 09| GM | 18 cement/bentonite grout.
A —-— Gray mf GRAVEL. some: fmc Sand,
i \ Borehote i Ifn)l%t'e Clay & Silt, dry to moist 8
5 \ @ 5.0’ brown Sity CLAY, trace ¢
i \ Cement/ | S-2 49:?; 17 CH {08 [ Sand, moist to wel
N Bentonite
§ Brout
10— \
- \ s-3| U0 20| CH|u2
15— \
. s-4| 4 20 |cH|40t
4-5 : @ 18.4' changing to red-brown
= Silty CLAY, trace t Sand,
N \ | saturated
20+ \ 8 20.0° gray CLAY, trace (-) f
. \ 55 Y0 | o0 | o |8 | Sand
25— § —
_ \ | Hydropunch sample
\ | coliected B 21.5-285
. F4 -
30




Subsurface Well Name/Location:
Project: Grounawater Investigation Project No.: Start Date: 06/21/85
Client: Hercules Inc./OYNG Nobel Inc., Port Ewen, N.Y. §586.03 Finish Date: 06/21/85
il
WELL CONSTRUCTION ;ﬁk SAMPLE DATA
(CONTINUA TION)
= Samp.. Blows/ | Rec. PID
g No. | &in. | (it] [YSE3| (ppm)
= Hydraul.
o Run Cond. Rec. RGD VISUAL
- No. | ool | G CLASSIFICATION REMARKS
: Q s-6| " |ww|tjo}
i - g
| \ Borehole R
354 \
- \ Cement/ | -7 'f_‘; NR | NA | NA |
| Bentonite :
§ Grout
40— § -
T \ N Hydropunch sample
N \ L coliected @ 42-43'
454
- 58 Y I NR|CH|MA
: End of Boring at 47.0 feet.
50— L
55 -
60— —
65 -
B = B
70




Subsurface Well Name/Location:
ECKENFELDER INC. ormg Log | HP=5
Project: Groundwater Investigation Project No.: Start Date: 0B8/06/85
Client: Hercules Inc./OYNO Nobel Inc. Port Ewen, N.Y. 9596.03 Finish Date: 06/07/95

DRILLING DATA SAMPLING METHOBS
Inspector: Laurie Scheuing Sampler Tube Core
Contractor: B. Bosworth/Empire Soils Investigation Inc. Type: Split Spoon NA NA
Equipment: CME 55 Diameter: 2inch NA NA
Method: 4 /4" ID Hollow Stem Augers Other: 140 1b./30 in. NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Sereen DEVELOPMENT DATUM: NGVD/NYS Plane
Material: NA NA Method: VA Grade: 7611
Diameter (ID): NA NA Duration: N4 TWC: NA
Coupling: NA NA Gals. Purged: ~A TPC: NA
sl Slug Test: N4 North: 685,435.55
WELL CONSTRUCTION ok SAMPLE DATA (cm/sec) East: 594, 448.56
= Samp.| Blows/ |Rec. | sec| PIU |Geophysical Log: Cl yes no
3 No. | ‘6in. [ (ft) {ppm) )
= Comments:
£ Hydrau VISUAL
g | con. | 56| moD REMARKS
Do No. } casec | (U CLASSIFICATION
N 43 | oo LACUSTRINE DEPOSITS Borehole backfiled ith
. S-| 5y (08t 0 F cement/bentonite grout,
- - " Brown SILT & CLAY, trace f
4 \ Borehole | Sand, dry
5~ \ © 5.0’ brown Sity CLAY, trace f
i cmenty (52| &% |1z oo b 5 moist
N Bentonite
\ Grout
10— \
i - -7- -
\ s-3| 4% o] 2
15— \
- \ s-4| 54 |20 on|asF
R  16.7" changing to gray Sity
\ CLAY, trace f Sand, wet
20+ \ B 20.0' gray Silty CLAY, trace
] x 5ot wo;&gz - ool edl o b (-) f Sand, saturated
25 \
' S-§ | w4" | NR}NALNAF Hydropunch sample
. \ collected B 26-28'
30




Subsurface Well Name/Location:
ECKENFELDER INC. Borlng Log HP—S P&‘Q‘E20f2
Project: Groundwater Investigation Project No.: Start Date: 06/05/95
Client: Hercules Inc./DYNO Nobel Inc. Port Ewen, N.Y. 9596.03 Finish Date: 08/07/95

il
WELL CONSTRUCTION ::;k SAMPLE DATA
(CONTINUA TION)
= Samp.| Blows/ | Rec. PID
B No. | i | (ft |YSCS| (ppm)
= Hydraul.
=4 run | "Con | RES: | nao VISUAL
s No. | cavhee | () CLASSIFICATION REMARKS
N N 300" A -
| \\ 57 11 _|| o len o b gA '300 gray CLAY, trace (-] f
. -
| \ Borehole L
35- \
- Cement/ | S-B Homzu_ 2001 CH Ol ¢
| \ Bentenite
\ Grout
0] NN
. \ 501 MOl NRNATNAF
7 Hydropunch sample
i L collected B 42-45'
45 __ i End of Boring at 45.0 feet.
50 —
55 |
60 —
B85 =
70 ) I




ECKENFELDER INC Subsurface Well Name/Location:
' Boring LOQ HP_S Page lof 2
Project: Groundwater Investigation Project No.: Start Date: 06/15/85
Client: Hercules Inc./OYNO Nobei Inc. Port Ewen, N.Y. 9596.03 Finish Date: 06/19/85
DRILLING DATA SAMPLING METHODS
Inspector: Laurie Scheuing Sampler Tube Core
Contractor: 8. Bosworth/Empire Soils Investigation Inc. Type: Split Spoon NA NA
Equipment; CME 850 Diameter: 2 inch NA NA
Method: 4 1/4" ID Hollow Stem Augers Other: 140 1p./30 in. NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Material: NA NA Method: N4 Grade: /57.8
Diameter (ID): N4 NA Duration: NA TWC: VA
Coupling: NA NA Gals. Purged: NA TPC: NA
soil Slug Test: NA North: 885,378.73
WELL CONSTRUCTION o SAMPLE DATA {cm/sec) East: 594.512.92
= Samp.| Blows/ | Rec. USCS PID | Geophysical Log: D yes [Z] no
& No. | 6in | (ft} {ppm)
= Comments:
5 Hydau VISUAL
5 Run | " eong. | REC | pap REMARKS
E No. | cassec | (1) CLASSIFICATION
\ 3-4- . IR 4 Borehole backfilled with
= S-11 5 |14 cL| o0 p . cement/bentonite grout.
- -— ‘Brown SILT & CLAY, little mf
i \ Borehole Sand, with reeds & roots, damp
5 \\ B 5.0° brown Silty CLAY, trace f
46~ . Sand, moist to wet
A \ Cement/ 7-8 201 CH O
i Bentenite
§ Grout
10 \
3-5- .
. \ 77 |20 CH 0l
154 § £16.0" gray Siity CLAY, trace 1
- 3-2- : Sand, saturated
§ X R T
20 §
7 \ Hydropunch sample
i \ cobiected B 23-24'
254 \ 8 25.0' gray CLAY, trace {-) {
24~ . Sand
A \ 4-3 | 19| CH 0
4 x
30 N




ECKENFELDER INC Subsurface Well Name/Location:
) Boring LOQ HP_S Page 2 of 2
Project: Groundwater Investigation Project No.: Start Date: 06/15/85
Client: Hercules Inc./OYNO Nobel Inc. Port Ewen, N.7. 9F96.03 Finish Date: 06/19/85
il
WELL CONSTRUCTION ;mck SAMPLE DATA
(CONTINUATION)
o Samp.; Blows/ | Rec. PID
k3] No. { 6&in | (ft) UsCs {ppm)
= Hydraul. VISUAL
& Run Cond.' Rec. RGO
- No. || i | ) CLASSIFICATION REMARKS
N " 0.0 AY, little f
i -8 '_-.; —[3 wlenl ol 8 30.0' gray CLAY, little f Sand
i \ B
] \ Borenole i
SN
- \ Cement/ 1{S-7 2_”112"- 201 CH| O |
| \ Bentonite
\ Grout
ol N i
1 \ r Hydropuach sample
. \ L collected B 41-44'
45— % ey 8 45.0' gray mf GRAVEL, some
i : — o kY . Siity Clay, some fmc Sand
5t B5-100/04 137 6C | ¢ Bedrock @ 46.6 feet.
7] [ End of Boring at 46.6 feet.
50 -
55 =
60— —
65— -

70




ECKENFELDER INC Subsurface Weit Name/Location:
: : HP-7
BOI’IHQ LOQ Page | of 2
Project: Groundwater Investigation Project No.; Start Date: 07/13/85
Client: Hercules Inc./DYNQ Nobel Inc. Port Ewen, NV, 9586.03 Finish Date: 07/14/95
DRILLING DATA SAMPLING METHODS
Inspector: Laurie Scheuing Sampler Tube Core
Contractor: 5. Bosworth/Empire Soils Investigation Inc. Type: Split Spoon A NA
Equipment: CME 850 Oiameter: 2 inch NA NA
Method: 4 1/4" I0 Holiow Stem Augers Other: 140 ib. /30 in. NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELOPMENT DATUM: NGYD/NYS Plane
Material: NA NA Method: NA Grade: 157.8
Diameter (ID): NA NA Duration: ~NA THC: NA
Coupling: NA NA Gals. Purged: NA TPC: NA
soil Slug Test: ~A North: 685 305.36
WELL CONSTRUCTION o SAMPLE DATA (cm/sec) East: 504.648.93
= Samp.| Blows/ | Rec. USeS PID [Geophysical Log: D yes [E no
@ No. | ©in | (i) {ppm) .
= Comments:
& g2y VISUAL
& RN | “oong, | €% | RaD REMARKS
‘8 Mo | cisec | (U CLASSIFICATION
Q 3-5- , LACUSTRINE DFPOS]TS Borehole backfiled with
- S-1] 9qp 20} CH 02 F _ cement/bentonite grout.
i < g B_rown Silty CLAY, trace { Sand,
B \ Borehole with roots, dry to wet
5 \
- cement/ |§-2| %% (20| CH| 0}
B Benionite
\ Grout
10— \
i _a| 4-6- B
\ 5-3| £S5 | NR| NA | NA
15 §
A 2 4-2- ' | B15.T grading to gray Sity
§ S-4) G4 |00 CLAY, {race f Sand, saturated
20- § B
i \ i Hydropunch sampte
i \ _ collected @ 23-24'
. \ 5-5 | &= L e | o
i § & L
30 N




Subsurface Well Name/Location:
Project: Groundwater Investigation Project No.: Start Date: 07/13/85
Client: Hercules Inc./DYNG Nobel Inc. Port Ewen, N.Y. 8586.03 Finish Date: 07/14/85
il
WELL CONSTRUCTION ;‘; SAMPLE DATA
(CONTINUA TION)

3 s S |, s £
‘?'E% Run Hydraul. Rec. VISUAL
10 o | gahee | (11" CLASSIFICATION REMARKS

e , @ 30.0° gray Silty CLAY, little (+}
s-6| ‘5 olw{cH] 0 f Comg o
"

Borehole

Cement/ |5-7{ WOR/4* | 1B |CH I O &

000

| Bentonite
\ Grout
40 § s
7 \ m Hydropunch sample
4 \ R coliected @ 42~44'
454 8 45.0" gray fmc GRAVEL, some
i 5-8 132-_1:;5 wrleel ot cmf Sand, little Sit & Clay

End of Boring at 47.0 feet,




ECKENFELDER INC Subsurface Well Name/Location:
‘ Boring Log HP—8 Page 1 of 2
Project: Groundwater Investigation Project No.: Start Date: 07/12/85
Client: Hercules Inc./[1YNO Nobel Inc. Port Ewen, N.Y. g598.03 Finish Date: 07/15/95
DRILLING DATA SAMPLING METHODS
Inspector: Laurie Scheuing Sampler Tube Core
Contractor: 8. Bosworth/Empire Soils Investigation Inc. Type: Spiit Spoon NA NA
Equipment: CME 850 Diameter: 2 inch NA NA
Method:; 4 1/4" ID Hollow Stem Augers Other: 140 1b./30 in. NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Sereen DEVELOPMENT DATUM: NGVD/NYS Plane
Material: NA NA Method: NA Grade: 162.7
Diameter (ID): NA NA Duration: NA TWC: NA
Coupling: NA NA Gals. Purged: N4 TPC: N4
soil Slug Test: VA North; 885218.76
WELL CONSTRUCTION ook SAMPLE DATA {cm/sec) Cast: 504,630.62
= Samp.| Blows/ | Rec. |\;cpc PID |Geophysical Log: D yes no
] No. | 6in | (ft) {pom) .
= Comments:
= Hydraul VISU AL
S Rin | “cond, | "% 1 RaD REMARKS
‘8 No. | cavsec | CLASSIFICATION
9-4- , LACUSTRINE DEPOSITS Borehole backfiled with
- S| G |V jCHL O F . cement/bentonite grout.
. » g Dark brows to gray-brown Silty
| \ Borehole I CLAY, trace f Sand, dry to wet
> §
. \ cement/ |52 S5 Jeo | CH| O F
R Bentonite
§ Brout
10 \
_ I ' u
\ 53] Gy |20 |coH] 0
15 § @ 15.0' gray Silty CLAY, trace f
o \ S—4 64—_55— i leu | o Sand, saturated
20 § B
“ \ B Hydropunch sample
i \ ! collected B 23-24' plus
, ‘ , DUPGTI395
25~ \ B 25.0° gray Silty CLAY, little {
-2~ ) Sand
1 § s-51 2% jE || 0
30 \\ i




Subsurface | Wel Name/lLocation:
ECKENFELDER INC. Bor]ng Log HP"S Page?of.?
Project: Groundwater Investigation Project No.: Start Date: 07/12/95
Client; Hercules inc./OYNO Nobel Inc. Port Ewen, N.Y. 8596.03 Finish Date: 67/15/85
it
WELL CONSTRUCTION r::k SAMPLE DATA
(CONTINUATION)
o Samp.| Blows/ | Rec. PID
F No. | 6in | (it {“SCS| ppn)
= Hydraul,
o Run Cond. Rec. RGD VISUAL
o No. | e, | (1) CLASSIFICATION REMARKS
N . : _
| \\ 6| 2% L fon] o 2 300" gray Sy CLAY,sone )
| S
] \ Borehole
35— \
- Cement/ | S-7 ]1__21_ 15| CHI O
N Bentonite
§ Grout
a0 §
7 \ Hydropunch sampie
R \ collected B 42-43'
45— ® 45.0' gray cmf SAND, some fmc
_ 5-§ I|25—_1§; 3 lspl| o Gravel, little Silt & Clay
’ End of Boring at 47.0 feet.
50—
55—
60
65—
- 3
70




ECKENFELDER INC Subsurface Well Name/Location:
’ BDl’iﬂg LOQ HP-8 Page [ of |
Project: Groundwater Investigation Project No.: Start Date: 07/12/85
Client: Hercules Inc./0YNO Nobel Inc. Port Ewen, N.Y. 9586.03 Finish Date: 07/12/85
DRILLING DATA SAMPLING METHODS
Inspector: Laurie Scheuing Sampler Tube Core
Contractor: B. Bosworth/Empire Soils Investigation Inc. Type: Split Spaon NA NA
Equipment: CME 850 Diameter: 2 inch NA NA
Method: 4 1/4" ID Hollow Stem Augers Other: 140 ib./30 in. N4 NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELOPMENT DATUM: NGVD/NYS Plane
Material: N4 NA Method: NA Grade: 164.0
Diameter (ID): NA NA Duration: M4 THWC: NA
Coupling: NA NA Bals. Purged: VA TPC: NA
soil Slug Test: NA North: 685,i130.17
WELL CONSTRUCTION ok SAMPLE DATA {cm/sec) East: 504,614.45
= Samp.| Blows/ |Ret. |, one| PID | Geophysical Log: [ yes no
ki) Mo, | Bin | (ft) {opm) .
= Comments:
z Hydru VISUAL
& Run } “eong, | REC | Rap REMARKS
‘B No. | caysec | (U CLASSIFICATION
\\ o | o L LACUSTRINE DEPOSITS Borehoe backfilled with
= S-11 ‘o1 1.5 CH - cement/bentonite grout,
| . g Dark brown SILT, some f Sand,
\ Borehole :nth roots, needles & leaf litter,
4 L\ dry
. L 0.4' grading to brown Silty
5 CLAY, trace to fittle f Sand, dry
I to moist
- Cement/ 1S-2 BB_—TIB i7" | CH -
i Bentonite
\ Grout
10— \ 8 10.4' chand! .
§-5- , A" changing fo gray Siity
- S-3| 4-g {81 CH Q2 CLAY, trace f Sand, wet to
i \ saturated
i5- \
7'7" 1
- k s4| T Jog|cH| o0t
1T N
N
20 N -
i \ L
7] \ B Hydropunch sample
] [\ collected @ 22-23'
End of Boring at 23.0 feet.
254 —
i £ L
30




ECKENFELDER INC Subsurface | Wel Name/Location:
’ Boring Log HP-10 Page 1 of 2
Project: Groundwater Investigation Project No.: Start Date: 06/02/95
Client: Hercules Inc./OYNG Nobel Inc. Port Ewen, N.Y. 9696.03 Finish Date: 06/08/95
DRILLING DATA SAMPLING METHODS
Inspector: [ aurie Scheuing Sampler Tube Core
Contractor: B. Bosworth/Empire Scils Investigation Inc. Type: Spiit Spoon NA NA
Equipment: CME 850 Biameter: 2inch NA NA
Method: 4 /4" ID Hollow Stem Augers Other: 14Q 1b./30 in. NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Material: NA NA Method: NA Grade: /56.9
Diameter (ID): NA NA Duration: NA TWC: N4
Coupling: NA NA Gals. Purged: A TPC: NA
WELL CONSTRUCTION 50il SAMPLE DATA Slug Test: NA North: 685,220.05
rock (cm/sec) East: 594,500.02
= Samp.| Blows/ | Rec. |, ope| PID |Geophysical Log: L] yes no
& No. | &in | {it) {ppm)
= Comments:
= Hydrati VIS UAL
& Run | “gond. | R€C: | pao REMARKS
E No. | cnysec | () CLASSIFICATION
\ -3- | LACUSTRINE DEPOSITS Borehole backfilled with
- S| 33 (18 CH|28 [ cement/bentonite grout.
E g Brown CLAY & SILT, trace to (-}
\ Borehale f Sand, moist to saturated
5- \
. \ cement/ [S-2| &% |18 | CH {200}
| Bentonite
§ Grout
10 \
- \ 5-3| 44 loo | ok |20t
\ 4-6 .
15— \ @ 15.3' changing 1o gray CLAY,
B \ 5-4 ':%: 201 CH | 400k trace {-)f Sand, saturated
20 \
. collected 8 21-24', plus
] \ i DUPGBOBSS
25- \
i | - ) i
\ s-6| YA lor|ch|
30 N i I




ECKENFELDER INC.

Subsurface Weil Name/Location:
Boring Log HP—10 Page 2 of 2

Project: Groundwater Investigation

Project No.; Start Date: 06/02/95

Client: Hercules Inc./OYNO Nobel Inc. Port Ewen, NY. 25886.03 Finish Date: 06/08/95
oil
WELL CONSTRUCTION :)c'k SAMPLE DATA
(CONTINUATION)
= Samp.| Blows/ 3 Rec. PID
3 No. | Bin | (ft}|"SC5) opm)
g fun | P4 | peg | VISUAL REMARKS
= No. | cpysee | (V) CLASSIFICATION
30—+
\ - \
T \ S“? -2 2.0 CH 0.4 I~
N NI 8" Hydroptnch sample,
] \ Borehole L HP-104, collected @
| \ i 32-34"
35— \
. Cement/ | -8 | WORE ) ap | cH | 05 B
| Bentonite 2 36.6" grading to gray CLAY,
Grout S-01 foo/2" T NB | CHE NA some fm Sand 375 Hydropunch sample
- L™\ Bedrock @ 37.5 feet, /1 coliected B 37-37.8'

End of Boring at 37.5 feet,




ECKENFELDER INC Subsurface Well Name/Location:
: ~ HP—
Boring Log P11 Page 1 of 2
Project: Groundwater Investigation Project No.: Start Date: 06/08/95
Client: Hercuies Inc./DYNO Nobel Inc. Port Ewen, N.Y. 8596.03 Finish Date: 06//2/95
DRILLING DATA SAMPLING METHODS
Inspector: Laurie Scheuing Sampler Tube Core
Contractor: 8. Bosworth/Empire Soils Investigation Inc. Type: Spiit Spoon NA NA
Equipment: CME 850 Diameter: 2 inch NA NA
Method: 4 1/4" 1D Holiow Stem Augers Other: 140 1b./30 in. NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELOPMENT DATUM: NGVD/NYS Plane
Material: NA NA Method: NA Grade: /618
Diameter (ID): NA NA Duration: NA THC: NA
Coupling: NA NA Gals. Purged: VA TPC: NA
50il Slug Test: NA North: 685086.73
WELL CONSTRUCTION ok SAMPLE DATA (em/sec) East: 564,493.05
= Samp.| Blows/ | ReC. | jorc PID {Geophysical Log: D yes IE no
@ Ne. | Bin | (ft) (opm)
= Comments:
E Hytray VISUAL
53 Run | “oong. | TEC: | RGD REMARKS
C(’) No- | cmises | () CLASSIFICATION
\\ 2 g i LACUSTRINE DEPOSITS Borehole backfilled with
- S-] % [12|CH} O F . cement/bentonite grout.
N c g Brown Sili.y CLAY, trace f Sand,
i \ Rorehole i dry to moist
5 \
B-4~ :
. \ Cement/ 8"2 7-10 1.6 CH 0+
4 Bentonite
§ Grout
10+ \
. \ s3] &l cH] o}
15 § ® 15.0' gray Silty CLAY, trace (-]
i \ 54 6;42- 5 1cHl o f Sand, wet to saturated
20 § i
7 i Hydropunch sampie
N \ - collected @ 2i-24'
. \ s-5| 5% || ot
. x % i
30




Subsurface Weill Name/Location:
ECKENFELDER INC. Boring Log | HP—11 I
Project: Groundwater Investigation Project No.: Start Date: 08/08/95
Client: Hercules Inc./DYNO Nobel Inc. Port Ewen, N.Y. 8586.03 Finish Date: 06/12/85

il
WELL CONSTRUCTION :D‘:k SAMPLE DATA
(CONTINUATION)
= Samp.| Blows/ | Rec. PID
g No. | Bin. | {tt}|"SC) (pom)
= Hydraul,
2 Run | “oona | REC | pan VISUAL
S No. | core, | () CLASSIFICATION REMARKS
30
. \ S| 5 | NR|NA | NA
| \ Borehole B
354 §
. . Cement/ |S-7] ¥2 17 jcH| 0 F
i \ Bentonite -
\ Grout
o] N i
7 \ B Hydrepunch sample
i \ i collected B 41-435'
45— \
. 58| %3 |20|cH| o0 F
i End of Boring at 47.0 feet.
50 —
554 —
60— —
65— —
- s L
70




ECKEN E Subsurface Well Name/Location:
F LDER INC. Boring Log HP""”12 'Page!ofz
Project: Groundwater Investigation Project No.: Start Date: 06/12/85
Client: Hercules Inc./DYNQ Nobel Inc, Port Ewen, N.Y. 9586.03 Finish Date: 06/28/85
DRILLING DATA SAMPLING METHODS
Inspector: [ gurie Scheuing Sampler Tube Core
Contractor: 8. Bosworth/Empire Soils Investigation Inc. Type: Splif Spoon NA NA
Equipment: CME 850 Diameter: 2 inch NA NA
Method: 4 1/4" 1[0 Holiow Stem Augers Other: 140 ib./30 in. NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELOPMENT DATUM: NGVD/NYS Plane
Material: NA NA Method: NA Grade: 158.8
Diameter (ID): NA NA Duration: N4 TWC: NA
Coupling: NA NA Gals. Purged: NA TPC: A
s0il Slug Test: M4 North: £85,152.73
WELL CONSTRUCTION o SAMPLE DATA (cm/sec) East: 594.414.82
= Samp.| Blows/ |Rec. |, o~c| PID | Geophysical Log: ] yes X no
@ Ne. | Bin | (ft) {ppm)
= . Comments:
5 Hyaau VISUAL
& Run | “oond, | FEC | RaD REMARKS
'8 No. | coysec | (Tt CLASSIFICATION
N\ e | oo LACUSTRINE DEPOSITS Borehole backfiled with
= S s ir{CHi 0 r cement/bentonite grout.
B < g Brown Silty CLAY, trace f Sand,
\ Porehole with roots & reeds, moist
54 \ @ 5.0° brown Sity CLAY, littie f
- comenty | S2| & b | on [ogf SN
| Bentonite
\ Grout
10~ \
2-3- .
7 §-3} 55 |20 | CH {120 F g2 grading to gray Silty CLAY,
- \ trace f Sand, moist to saturated
15 § @ 15.0' gray CLAY, trace (-) f
. g | FyvR- ' . Sand
§ s-4| FVET 20| T | 02
20 § B
7] \ " Hydropunch sample
i \ _ cotected 8 23-24'
25 \
o-1- .
. § s-5| 45 leo|cH| o0 F
30




Subsurface Well Name/lLocation:
ECKENFELDER INC- Boring Log HP'—12 Page 2 of 2
Project: Groundwater Investigation Project No.: Start Date: 06/12/85
Client: Hercules Inc./DYNO Nebel Inc. Port Ewen, N.Y. 9506.03 Finish Date: 06/28/95

il
WELL CONSTRUCTION ;mck SAMPLE DATA
(CONTINUATION)
— Samp.| Blows/ | Rec. PID
3 No. | 6in. | {1t [USC) (pom)
= Hydraul,
= Run | Aong. | PeS: | rap VISUAL
- No. | ol | i CLASSIFICATION REMARKS
Q WOR/E"- !
1 \ 8-6 HOH“B” OB CH O I
i - g
| \ Borehola |
35- \
. \ Cement/ |S-7| ST | 19| CH| 0 | ©36.0" gray CLAY, itte to some f
A Bentonite Sand
§ Grout
0 § i
y \ r Hydropunch sample
_ \ L collected @ 42-43'
45-
- 58| "M a0y cH | 0 -
) End of Boring at 47.0 feet,
50 -
55— -
60— —
65— —
i z |
70




ECKENFELDER INC Subsurface Well Name/Location:
. Boring Log HP—13 Page | of 2
Project: Groundwater Investigation Project No.: Start Date: 06/14/85
Client: Hercules Inc./DYNO Nobei Inc. Port Ewen, N.Y. 89506.03 Finish Date: 06/16/95
DRILLING DATA SAMPLING METHODS
Inspector: Laurie Scheuing Sampler Tube Core
Contractor: 8. Bosworth/Empire Soils Investigation Inc. Type: Split Spoon NA NA
Equipment; CME 850 Diameter: 2 inch NA NA
Method: 4 774" ID Hollow Stem Augers Other: 140 1b./30 in. NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Sereen DEVELOPMENT DATUM: NGYO/NYS Plane
Material: NA NA Method: nA Grade: 163.0
Diameter (ID): NA NA Duration: N4 TWC: NA
Coupling: NA NA Gals. Purged: ~A TPC: NA
50it Slug Test: VA North: 685,252.57
WELL CONSTRUCTION ok SAMPLE DATA (cm/sec) East: 504,332.54
= Samp.| Blows/ |Rec, USCS PID [Geophysical Log: D yes no
D No. | 6in | {it) (ppm)
= Comments:
£=
= Hydraul,
2 Run Cond Rec. RGD VISUAL REMARKS
':S No- | csee | (Y CLASSIFICATION
Q -5~ , ELLL Borehole backfilled with
- S-1| g3 |05y CH |15 | cement/bentonite groct.
A - Brown Silty CLAY, some mf Sand,
\ Borehole with black cinders, saturated
5— \\ LACUSTRINE DEPOSITS
. ~ 7-5- ) |
\ éi?ggg{ S-2| o |13 CH 270 Brown Silty CLAY, trace f Sand,
4 e moist
\ Grout
10— \
. \ g-3| I |oxioH|20f
15 X g 15.4' gradi i
3-2- . 4" grading to gray Silty
* S-41 0 2.0 1 CH | 220 CLAY, trace f Sand, wet to
i \ saturated
20 \ P 20.0° gray CLAY, trace (-)f
. \ s5| &% |aglon| 2 p 5
1 \ Hydropunch sample
i \ L coliected @ 22-22.5
25 \
. \ 56| 25 |oricH|o3f
30 N i i




Subsurface Well Name/Location:
ECKENFELDER INC. Boring Log HP_13 Page 2 of 2
Project: Groundwater Investigation Project No.: Start Date: 05/14/95
Client: Hercules Inc./DYNG Nobei Inc. Fort Ewen, N.Y. 8596.03 Finish Date: 06/16/85
il
WELL CONSTRUCTION :clk SAMPLE DATA
(CONTINUATION)
= Samp.| Blows/ | Rec, PID
ko No. | 6in. | (1] {"SC8] (ppm
= Hydraul.
o Run | 2oe | Ree | oo VISUAL
o No. | e | (] CLASSIFICATION REMARKS
N
- \\ 57 33 ooz
4 -
B \ Borehole L
35+ \
- \ Cement/ | S-8 HOH'{‘B‘— 20| CH| 0 |
_ \ Bentonite
\ Grout
7] § B Hydropunch sample
_ B collected @ 43-44'
45
- s-of BT I NRNA|NAL
i End of Boring at 47.0 feet.
50+ —
554 —
60- -
65 —
. £
70




Subsurface Well Name/Location:
ECKENFELDER INC. Boring Log |HP—14 roge o1 2
Project: Groundwater Investigation Project No.: Start Date: 06/01/85
Client: Hercules Inc./OYNG Nobel Inc. Port Ewen, N.7. 8586.03 Finish Date: 06/06/95

DRILLING DATA SAMPLING METHODS
Inspector: Laurie Scheuing Sampler Tube Core
Contractor: B. Bosworth/Empire Soils Investigation Inc. Type: Split Spoon NA NA
Equipment: CME 850/CME 55 Diameter: 2 inch NA NA
Method: 4 (/4" I0 Holiow Stem Augers Other: 140 ib./30 in. NA A
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELOPMENT DATUM: NGYO/NYS Plane
Material NA NA Method: NA Grade: 163.4
Diameter (ID): NA NA Duration: MA TWC: WA
Coupling: NA NA Gals. Purged: NA TPC: NA
50il Slug Test: VA North: 68557148
WELL CONSTRUCTION o SAMPLE DATA {em/sec) East: 594,367.79
= Samp,| Blows/ |Rec.i ,crcl PID |Geophysical Log: ] yes no
3 Ne, b Bin. | (ft) (ppm)
= Comments:
= Hydrau VISUAL
g R | cond. |65 | A0 REMARKS
E No. § cn/sec | (V) CLASSIFICATION
N pp- ‘ ACUSTRINE DEPOSIT Borehole backfiled with
. S-| 5% [ M|CH| 0 cement/bentonite grout.
. IO— T Brown CLAY & SILT, trace f
| \ Borehole i Sand, with root hairs, moist to wet
] §
- \ cement/ | S-2| G¥ j20|CHyOlt
Ny : Bentonite
§ Grout
10 \
3-4- .
. \ s-3| L% jericH|
15 \ . |
9.5 , B 15.5' grading to gray Silty
. S-4% S5 [ 207 CH | O & cLAY, trace to no f Sand, moist
_ \ to saturated
20- \
- \ s-5 | MOHF L | oH | 0
25 \ Hydropunch sample
R \ S-§ “OHé B-1lo2lcHl o F collected @ 25
e § £ L
30




Subsurface Well Name/Location:
ECKENFELDER INC. BOI"ng Log HP_14 Page 2 of 2
Project: Groundwater Investigation Project No.: Start Date: 06/01/95
Client: Hercuies Inc./DYNO Nobel Inc. Fort Ewen, N.Y. G586.03 Finish Date: 06/06/85
il
WELL CONSTRUCTION rﬁk SAMPLE DATA
(CONTINUATION)
= Samp.| Blows/ {Rec. PID
g No. | 6in. | (it} V5] opm
= Hydraul.
@ Run | “rong. | REC: | pap VISUAL M
- No. | (e (U CLASSIFICATION REMARKS
- \\ 5-7 | WOl 2 i i | 0 b
- [P
i \ Borehole 3
354 \
- \ Cement/ | G-8| WOR/e4" y20'| CH Y O |
| Bentonite
§ Grout
40— \
- \ -0 | worree |20 | cH | 0
T Hydropunch sample
_ L colected @ 42-45
45- End of Boring at 45.0 feet.
50— "
554 »
60— —
65— -
- g L
70




ECKENF Subsurface Well Name/Location:
ELDER INC. Borlng Log HP_'15 Pagefof2
Project: Groundwater Investigation Project No.: Start Date: 06/28/85
Client: Hercules Inc./OYNO Nobel Inc, Port Ewen, N.Y. 9596.03 Finish Date: 08/28/35
DRILLING DATA SAMPLING METHODS
Inspector: [ aurie Scheuing Sampler Tube Core
Contractor: B. Bosworth/Empire Soils Investigation Inc. Type: Split Spoon NA NA
Equipment: CME 850 Diameter: 2 inch NA NA
Method: 4 i/4" ID Hollow Stem Augers Other: 140 1b./30 in. NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELOPMENT DATUM: NGVD/NYS Plane
Material: NA NA Method: A4 Grade: 163.2
Diameter (ID): NA NA Duration: NA TWC: NA
Coupling: NA NA Gals. Purged; NA TPC: WA
soil Slug Test: NA North: 585,582.15
WELL CONSTRUCTION ook SAMPLE DATA (cm/sec) East: 504,431.75
= Samp.; Blows/ |Ret.},enel PID |Geophysical Log: D yes X no
] No. | 6in | {ft) {ppm)
= Comments:
= Hydraul VISUAL
& Run | “eong. | REC | mao REMARKS
‘3 No. | cpysec | (1) CLASSIFICATION
\ gt | [ EILL. '™ Borehole backfilled with
- S| s | W | ¢ 0 F cement/bentonite grout.
i - Gray GRAVEL and black cinders,
i \ Borehole kL
LACUSTRINE DEPQSITS
5 i \ ] Brown Silty CLAY, trace f Sand,
] dry to wet
. g cerent/ Ls-2| L& [ o0 F
] Bentonite
§ Grout
10~ \ £ 10.0" brown Silty CLAY, littie f
. \ s-3 &5 lis | on|eaf TN
15 § @ 155 grading to gray CLAY
- § s-4| 43 |15} OH | NM - trace  Sand, wet o saturated
20- x
. \ 5-51 2% L7 | OH LM F
25 § -
7] \ r Hydropunch sampie
- \ £ L collected B 25~2¢'
30




Subsurface Well Name/Location:
Project: Groundwater Investigation Project No.: Start Date: 06/28/85
Client: Hercules Inc./DYNO Nobel Inc. Port Ewen, N.Y. 8588.03 Finish Date: 068/28/95
i
WELL CONSTRUCTION :J:k SAMPLE DATA
(CONTINUATION)
= Samp.| Blows/ | Rec. PID
38 No. | &in. 1 (fti|"SC5) (opm)
= Hydraul,
s Bun | “Eong. | ReS: | peo VISUAL REMARK
s No. | g, | (1 CLASSIFICATION MARKS
. Q s-6| &% |15 fcH| 0 F
i o
4 \ Borehole R
35 \
. \ cement/ | S-7 | MO NR | NA | NA
| Bentonite
§ Grout
00 § i
B § i Hydropunch sample
- _ collected B 43-44'
454 B 45.0' gray Silty CLAY and fmc
N -8 ""O,'f'f' e lcHl ok SAND, trace f Gravel
j | End of Boring at 47.0 feet.
504 —
554 —
60— L
65— -




EC Subsurface Well Name/Location:
KENFELDER INC. Boring Log HP'—16 Page 1 of 2
Project: Groundwater Investigation Project No.: Start Date: 06/27/35
Client: Hercules Inc./DYNO Nobel Inc. Port Ewen, N.Y. 95396.03 Finish Date: 06/28/85
DRILLING DATA SAMPLING METHODS
Inspector: [ aurie Scheuing Sampler Tube Core
Contractor: 8. Bosworth/Empire Soils Investigation Inc. Type: Split Spoon NA NA
Equipment: CME 850 Diameter: 2 inch NA NA
Method: 4 1/4" ID Hollow Stem Augers Other: 140 1b./30 in. NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELOPMENT DATUM: NGYD/NYS Plane
Material: NA NA Method: NA Grade: /63.0
Diameter (ID): NA NA Duration: NA THC: NA
Coupling: NA NA Gals. Purged: N4 TPC: NA
soil Slug Test: NA North: 885,205.71
WELL CONSTRUCTION — SAMPLE DATA (em/sec) East: 504.3/4.54
= Samp.| Blows/ | ReC, | cre PID | Geophysical Log: D yes EE no
Y No. ¥ Gin. §{ft) {ppm)
> Comments:
E Hydou VISUAL
5 Run | “eong. | P€% | Rap REMARKS
‘8 No. } cpfsec | (U CLASSIFICATION
N 3 | LACUSTRINE DEPOSITS Borehole backfilled with
- S| S5 (02 SP 0 r cement/bentonite grout.
4 - Brown & black cmf SAND, some m
Barehole Gravel, little Clay & Silt, with
4 \ - roots, dry
5 \ B 5.0" brown Sity CLAY, trace f
: cenents [s2| B3 |12 |ew| o po ST
| Bentonile
\ Grout
10— \
4-5-
. \ s-3| %% |1FjCHy 0T
15 \ B 15.4' gradi
4-3 A" grading to gray CLAY,
.. \ S-4| S5 15| CH| 0 F trace f Sand, saturated
20- § B
- \ B Hydropunch sample
i \ i collecte @ 23-24'
25 \
. \ s-5| & | CH| 0
30 N




Subsurface Well Name/lLocation:
ECKENFELDER INC- Bor]ng Log HP_16 Page 2 of 2
Project: Groundwater Investigation Project No.: Start Date: 06/27/85
Client: Hercules Inc./[DYNO Nobel Inc. Port Ewen, N.Y. 8596.03 Finish Date: 08/28/95
il
WELL CONSTRUCTION :;k SAMPLE DATA
(CONTINUATION)
= Samp.] Blows/ | Rec. PID
8 No. | 6in | (1t} |VSCS (opm)
?% Run Hég'%m Rec. RGO VISUAL REMARKS
3'3 No. | csec | UU) CLASSIFICATION
- N 56| 227 Log|CH| 0
| \W .
| \ Borehole
35- \\
RN A
7 \ Grout
- §
. § Hydrepunch sample
N colected @ 43-44"
454 @ 45.0° gray CLAY, fittle f SAND
- S-B| woHs24" | 201 CH | O
i End of Boring al 47.0 feet.
50
55
60—
65—
_ x
70




NEWLY INSTALLED MONITORING WELLS

Q:\95861HI011896.DOC



ECKENFELDER INC Subsurface | Wel Name/Location:
| : Boring Log |MW=TIS page 1 of 1
Project: Groundwater Investigation Project No.: Start Date: 07/31/85
Client: Hercules Inc./OYNC Nobe! Inc. Fort Ewen, N.Y. §586.03 Finish Date: 07/31/95
DRILLING DATA SAMPLING METHODS
Inspector: Laurie Scheuing Sampler Tube Core
Contractor: B Bosworth/Empire Soils Investigation Inc. Type: Spiit Spoon NA NA
Equipment: CME 850 Diameter: 2 inch NA NA
Method: 4 1/4" IJ Hollow Stem Augers Other: 140 1b./30 in. NA MNA
WELL CONSTRUCTION WELL SURVEY DATA
Material: PVC Sch. 40 PVC, 0.010" Screen |Method: Surge Block/Baier |Grade: 162.1
Diameter (1D} 2 inch 2 inch Duration: 0.5 hours TWC: 164.4
Coupling: Flush—Threaded Flush—Threaded |Gals, Purged: !4 gallons TPC: 164.6
soil Siug Test: 3.6 x 1075 North; 683,792.33
.HELL CONSTRUCTION ok SAMPLE DATA {em/sec) East: 503,680.50
= Saap.| Blows/ |Rec. | o0l PID |Geophysical Log: L] yes 4 o
o No. | &in. | (ft) {ppm] .
= Comments:
= y—————— 2" Locking —
3 — Protective | pyn | Rec VISUAL
o Cas Cond. | e | RGD REMARKS
ES o No. cm/sec (it CLASSIFICATION
N See MW-1D for sample
7 N I~ description.
A ™) Joo g L
i NS Borehole i
N
5 N IS Cement/ e
i NN Bentonite B
NN Grout
= \ -
- N 2" PVC -
B Riser |
10-— Bentonite —
| Pellets R
g . Secondary
7 1 ™ Sand Pack B
i o Primary ]
7 = ’ Sand Pack 3
154 — —
20 = 2 PVC -
i = 0.010" i
p Screen
7] — Endcap u
25 | End of Boring @ 24.4 feet.
30 | i I




ECKENFELDER INC Subsurface | Well Name/Location:
’ Boring LOQ MWHHD Page I of 2
Project: Groundwater Investigation Project No.: Start Date: 07/26/85
Client: Hercuies Inc./IYNG Nobel Inc. Port Ewen, N.Y. 9596.03 Finish Date: 07/28/85
BRILLING DATA SAMPLING METHODS
Inspector: Laurie Scheuing Sampler Tube Core
Contractor: B. Bosworth/Empire Soils Investigation Inc. Type: Spiit Spoon NA NA
Equipment: CME 850 Diameter: 2inch NA NA
Method: 4 /4" 117 Hollow Stem Augers Other: 140G 15./30 in. NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELOPMENT DATUM: NGVO/NYS Plane
Material; PVC, Sch. 40 PVC, 0.0i107 Screen |Method: Surge Block/Dual Line Air | Grade: 161.4
Diameter (ID): 2 inch 2 inch Duration: 4.4 hours TWC: /83.8
Coupling: Flush—Threaded Flush—Threaded |Gals. Purged: 125 galions TPC: 184.0
50l Slug Test: 8.8 x 103 North: 683,789.62
WELL CONSTRUCTION ook SAMPLE DATA (cm/sec) East: 563,686.64
= Samp.; Blows/ | Rec. uscs| FI0 | Geophysical Log: ] yes @ no
@ Ne. | Gin | (it} {ppm)
= Comments:
= y———— 4" Locking Hydraul
a — Protective | pyp " | Rec. VISUAL
@ Casi Cond. RGD REMARKS
‘8 SN e | () CLASSIFICATION
i ! t R , i LACUSTRINE DEPOSITS
N | P Brown CLAY & SILT, trace f
N Borehole Sand, with roots in {op 0.2, damp
- N - todry
- \ -
5 N N B 5.0" brown Silty CLAY, little f
_ NES cement/ (S-2| &7 Ly |on| o | Sand dam toel
N Benionite
™ Grout
4 ™ L
10 N
§-6- ,
. N s-3] L& {eofcH| 0t
— \ \ -
- N L
15— NN B 15.0" gray Silty CLAY, trace f
N NN 5-4 22-_22- 201 cHl o Sand, saturated
. NN
i N N I
N
- \ -
20 E i 2" PVE
_ Riser _ -1 1 N
NN S-51 o lCHL O
1 N
4 NN R
4 N L
25 NN
i ™ S-B | WoHse4" | 18" CH| 0
i N
- NN s L
30 N




ECKENFELDER INC Subsurface | Well Name/Location:
: Boring Log MW—11D Page 2 of 2
Project: Groundwater Investigation Project No.: Start Date: 07/26/85
Client: Hercuies Inc./OYNO Nobel Inc. Fort Ewen, N.Y. 89596.03 Finish Date: 07/28/85
ol
WELL CONSTRUCTION ;ck SAMPLE DATA
(CONTINUATION)
= Samp.| Blows/ | Rec. PID
B No. | 6in. | (1) [Y5CS| tppm)
= Hydraul
o RN | eond | eS| Rap VISUAL
0 | o | () CLASSIFICATION REMARKS
i o | WORM2- | i
E N\ ST wonjp | 187 | CH | O
i -
A N Borehole B
— \ -
35+ Q t gemtenl_;t’ 8 35.0' gray Silty CLAY, fittie to
entonite " . trace f Sand
- N Grout SOy WOH2& L ET' I CH | O F
7 NN
4 N L
. N § I
40+ NN
i " WOR/IB"- | | o
] NEIN 2P |58 Thgupr | 16| OH | 0 ¢
N
- ‘\ -
] NN R
45 @ 45.0" gray cmf SAND, some Clay
i Bentanite | S-10 H?g_?- 04| scl ok & SH, little fm Gravel
i Pallets -
. - o Secondary =
N REE Sand Pack i
50 8 50.0' gray GRAVEL and cmf
i St 212~ 08 1GM| 6 & SAND, little Clay & Silt
. 8-12 :
e . P Primary
B ) Sand Pack L
55+ = @ 550" gray mf GRAVEL, some
| = 5-12 %1—1123— 3 lonl o F fme Sand, trace (-} Clayey Silt
60 = “ € 60.0' gray cnf SAND and fic
] = S Oi’gnﬂ S-3 :;65310 20 | op | o | CGRAVEL trace Ciayey Sit
. st Screen
65 5 Endcap I
. S-t4| oo 116 | 6P | 0 |
: End of Boring at 67.0 feet,
J £ L
70




ECKENFELDER INC Subsurface | Well Name/Location:
. - MW—12S
BO!’IDQ LOQ 12 Page 1 of 1
Project: Groundwater Investigation Project No.: Start Date; 05/18/95
Client: Hercules Inc./OYNQ Nobel Inc. Port Ewen, MN.Y. 8596.03 Finish Date: 05/18/86
DRILLING DATA SAMPLING METHCDS
Inspector: Laurie Scheuing Sampler Tube Core
Contractor: 5. Bosworth/Empire Soils Investigation Inc. Type: Split Spoon NA NA
Equipment: CME 55 Diameter: 2 inch NA NA
Method: 4 1/4” 10 Holiow Stem Augers Other: 140 1b./30 in. NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Material; FVC, Sch. 40 PYC, 0.010"” Screen |Method: Surge Block /Bailer |Grade; 165.5
Diameter (ID): 2 inch Z inch Duration: 0.5 hours TWC: 168.9
Coupling: Flush—Threaded Flush—Threaded Gals. Purged: 27 gaifons TPC: 188.0
soil Slug Test: 7.4 x 1076 North: 685,004.95
WELL CONSTRUCTION ook SAMPLE DATA {cm/sec) East: 593,902.75
= Samp.| Blows/ | Rec. | onc| PID | Geophysical Log: [] yes X no
@ No. | Bin | (ft) (ppm)
= Comments:
= y— 4" Locking Hydra
= e Protective § pyp " I Rec VISUAL
8 Cas Cond. ;| RGD REMARKS
B SO No | cassee | () CLASSIFICATION
{2 LM TRINE_DEPOSIT
1 A B* S_l 1514 1.' CH 0 r
i NN Borehole Brown fm SAND, some Clayey Silt,
NN little (=) f Gravel, dry
1 NI g?ﬁ;}i{e ™ 8 0.5 brown Silty CLAY, trace f
. N Brot - Sand, dense, dry to wet
- [
NN 6-5- .
- 2"BVC s-2 _ 8| CH O F
| N Riser 05
10— Bentonite
Pellets 2-4- .
4 <3| % 1LOfCH] O
: | : gecgnpd 54l 75 Lialcn| o b oeie grading to gray Sity
| 10 snerec o CLAY, trace § Sand, saturated
- ot TN 14.0" gray CLAY
15 — o] Primary S-5| %5 |[L9yCH| ¢ -
i =1 1 Sand Pack
: = 56y X4 |17 |ceHi 0
. = s-7| "RF 15 (k| o
20 = 2 PYC
) = 0.010"
= Screen i
7 = Endcap "
254 = End of Boring at 25.0 feet.
30 ] =




ECKENFELDER INC Subsurface Well Name/Location:
’ Boring Log MW=12D Page | of 3
Project: Groundwater Investigation Project No.: Start Date: 06/15/85
Client: Hercules Inc,/DYNDO Nobel Inc. Port Ewen, N.Y. 8586.03 Finish Date: 05/17/85
DRILLING DATA SAMPLING METHODS
inspector: Laurie Scheuing Sampler Tube Core
Contractor: 5. Boswaorth/Empire Sciis Investigation Ine, Type: Split Spoon NA NA
Equipment: CME 55 Diameter: 2 inch NA NA
Method: 4 1/4" ID Hollow Stem Augers Qther: 140G 1b./30 in. NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELOPMENT DATUM: NGVD/NYS Plane
Material: PVC, Sch. 40 PVC, 0.010" Screen |Method: surge Biock/Saier/Dual Line 4w | Grade: 1686.0
Diameter (ID): 2 inch 2 inch Duration: 4 hours TWC: 166.4
Coupling: Flush—Threaded Flush—-Threaded Gals. Purged: 285 gations TPC: /168.6
50il Slug Test: 8.9 x 1074 North: £85,000.73
WELL CONSTRUCTION ok SAMPLE DATA (cm/sec) East: 50390821
= Samp. Blows/ | Rec. |, ool PID |Geophysical Log: L] yes 2 no
b No. | Bin | (ft) {ppm)
= Comments:
= y———— 4" Locking —"
= — Protective | gyn | Rec. VISUAL
8 Cas Cond. RAD REMARKS
‘3 G Nou | oy | () CLASSIFICATION
i N \\ _ 12-9- \ GC B EI_LL U3
__ [ Gray fm GRAVEL and
NN medium-brown Siltty CLAY, dry
l NN " LACUSTRINE DEPOSITS
1T N N—2¢ C e ,
5 NN Borehole Medium-brown Sitty CLAY, trace {
NN - Sand, dry to wet
. N S-2| G {MOJCH| O F
] NN
. NN L
_ N i
104 AN Cement/ B 10.0' brown Silty CLAY, little fm
| Bentonite § o_ 4-5- ' | Sand, trace f angular Gravel, wet
\\\ Q Brout -3 4-7 08| CHY 0
1 NN
— \ -
4 NN L
15 NEN B 15.0' gray Silty CLAY, trace f
NN 3-2- Sand, wet
- S-4] L5 |02 CH| O | '
4 ]
i N D .
NN
- \ \\ -
20 ™ N 2PV B 20.0' gray CLAY, saturated
_ Riser ¢ | WOR-{- ) B
. AN
i N L
_ Q \ i
25 NN
- Q N s-6| "t olao{cH] 0
A N N
- \ \\ -
. N N ES -
30 NN




Subsurface Well Name/Location:
Project; Groundwater Investigation Project No.: Start Date: 05/15/85
Chient: Hercules Inc./OYNO Nobel Inc. Port Ewen, N.Y. 9596.03 Finish Date; 05/17/95
i
WELL CONSTRUCTION riik SAMPLE DATA
(CONTINUATION)
= Samp.| Blows/ |Rec. PID
g No.| o | (i [*5CS| opm)
= Hydrauf,
23 Bun i "cond. | PEC 1 mao VISUAL
2 No. | e | (1) CLASSIFICATION REMARKS
- N N s-1] & lew|ci] o f
A N N
i N i
N
- N N L
354 NN
. N \\\ 5-6 | R 120 eH | 0
. N
N N Ne—— g L
i N N Borehale |
AN
40— NN
. NN Cement/ |S-8| WoH/24" {14 | CH| 0 &
i NN Bentornite
N Brout
- \ -
. Q N 2PYC -
_ Riser
“ . N \Q S-fo| WORME o | ol | 0
N 4 ' B 46.5 gray CLAY, trace (=) f
Ny NN Sand
] NEN i
- \ \ -
50
. Q N S-ii | "ORAZ=  yg [ oH | 0 b
1 N N
4 N N L
J t R
™
55— NN B §5.0° gray CLAY
§ N N s-fo| "B ag i | 0
I N
. \ -
- NN 5
60~ N
. N s-i3| "R a0 ek | o
. ™
JNAN l
A
654
- S-14| MR- oo | eH | 0
. Benlonite @ 66.8" gray CLAY, trace (-] fm
) Slurry | angular Gravel, trace {~} f Sand
70 | < -




ECKENFELDER INC Subsurface | Well Name/Location:
. Boring Log MW=12D Page 3 of 3
Project: Groundwater Investigation Project No.: Start Date: 05/156/85
Client: Hercules Inc./DYNO Nobel Inc. Port Ewen, N.Y. 8596.03 Finish Date: 05/17/85
oil
WELL CONSTRUCTION :ch SAMPLE DATA
(CONTINUATION)
= Samp.| Blows/ | Rec. PID
2 No. | 6. | (ft) [USC5| (opm)
= Hydrauk VISUAL
g R | “cond. | PeC: | pap REMARKS
7“8 No. | enssec | (Tt CLASSIFICATION
7 . )3 € 70.0° gray Silty CLAY, Iittle fm
T 1 | S-15 - 13| 6C| 0 | grading to some fmc angular
. W N ggﬁgnf;ég e Gravel, trace 1 Sand
. : 'r————— Primary -
J : ' Sand Pack R
75 =
- = s-6| 5% |o5|6c| o
80— = o = 8 80.0 gray cmf SAND, trace
i = 1815~ . Clayey Silt
— “ S-17 X 0
= o -2 | 0] 0 ™esio gray sity cLav and i
7] = GRAVEL, some ¢f Sand
] .:' Endcap i
85+ Z gg'gﬁfasled S-1B| 00" | 01 [ GC [0 Bedrock B 85.1 feet.
} Material ™ End of Boring at 85.| feet.
80— -
954 -
({00 -
105 -
110 | i




ECKENFELDER INC Subsurface | Well Name/Location:
. : MW—
Boring Log 135 Page 1 of |
Project: Groundwster Investigation Project No.: Start Date: 05/31/95
Client: Hercules Inc./0YNO Nobel Inc. Fort Ewen, N.Y, 8586.03 Finish Date: 05/31/95
DRILLING DATA SAMPLING METHODS
Inspector: [ aurie Scheuing Sampler Tube Core
Contractor: 8. Bosworth/Empire Soils Investigation Inc. Type: Split Spoon NA NA
Equipment: CME 55 Diameter: 2 inch NA NA
Method: 4 i/4" 10 Hollow Stem Augers Other: 140 16./30 in. NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELOPMENT DATUM: NGVD/NYS Piane
Material; PVC, Sch. 40 FVC, 0.010" Screen [Method: Surge Riock/Bailer |Grade: 160.1
Diameter (ID); 2 inch 2 inch Ouration: 0.75 hours TWC: 162.5
Coupling: Flush—-Threaded Flush-Threaded |Gals. Purged: 33 gailons TPC: 1682.6
soif Slug Test: 4.3 x 1077 North: 686,130.09
WELL CONSTRUCTION rock SAMPLE DATA (em/sec) East: 504,562.13
= Samp.| Blows/ {Rec. | onol PID |Geophysical Log: ] ves B no
] Ne.{ 6in. | (ft) {ppm)
= Comments:
= y———— 4" Locking Hydraul
o — Frotective | pup " | Rec. VISUAL
[:F] .
C Cond. RGD REMARKS
Do G No ) onysee | (U CLASSIFICATION
i See MW-130 for sample
7 description.
- N & i
] NN Borehole i
- ‘E \ -
54 B Cement/ L
] NN Bentonite : i
NN Grout
— \ \ -
- N\ 2" PVC -
| Riser B
10- Bentonite B
- Pellets -
7 E A Secondary B
- - Sand Pack L
= ) ———— Primary -
15_ ] Sand Pack |
20+ = 2 PVC -
| = 0.010" L
E' Screen
25 — Endcap L
i end of Boring & 25.2 feet.
4 L= L
30




ECKENFELDER INC Subsurface | Welt Name/Location:
. Boring Log MW-13D Page 1 of 2
Project: Groundwater Investigation Project No.: Start Date: 05/26/35
Client: Hercules Inc./OYNO Nobel Inc. Port Ewen, NY. 8586.03 Finish Date; 05/31/95
DRILLING DATA SAMPLING METHODS
Inspector: L. Scheuing/0. Gawronski Sampler Tube Core
Contractor: 5. Bosworth/Empire Soils Investigation Inc. Type: Split Spoon NA NA
Equipment: CME 55 Diameter: 2 inch NA NA
Method: 4 1/4” I0 Hollow Stem Augers Other: 140 1b./30 in. NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELOPMENT DATUM: NGVO/NYS Plane
Material; PVC, Sch. 40 PVC, 0.0I0" Screen |Method: Suge Biock/Dual Line 4ir | Grade: 16G.2
Diameter (ID): 2 inch 2 inch Duration: 2.6 hours TWC: 162.4
Coupling: Flush-Threaded Fiush—Threaded |Gals, Purged: 205 galions TPC: 162.6
soil Stug Test: 19 x 1077 North: 6886,123.89
WELL CONSTRUCTION ook SAMPLE DATA (cm/sec) East: 504.562.05
= Samp.| Biows/ | Rec.} ool PID |Geophysical Log: ] yes X no
3 No. | 6&in | {ft) {ppm)
= Comments:
- y——————— 4" Locking "
= — Protective | gyp " i Rec VISUAL
o Casi Cond. 'ty | RGD REMARKS
E R L rsyavs R CLASSIFICATION
A 15-8- L EILL 08
B 8_1 B-8 “ CH GI r
] N N o \Dark gray mf SAND, with cinders, /
i NN Borehole ket
N LACUSTRINE DEPOSITS
5] N E i Brown Silty CLAY, trace f Sand,
wet to moist
. 2 cement/ |S-2| %4 g |cH) o |
| Bentonite
™ Grout
i NN L
] N D i
10 NN 8 10.0° brown Silty CLAY, fittle f
] . 3-4- ; | Sand, trace to no f Gravel, moist
“\: E 3| %% [20fcHi o0
i NN
- \ -
IEENEIN _
N
15~ NN 8 15.3' grading to gray Silty
. NN S-4| Y2 119 | CH| 0 [ CLAY, tace to fittle f Sand,
i NN saturated
= N 2°PVC -
R NN Riser L
20 N ™
. : -5 | " j20 || 0 b
25—
. Bentonite | 5-6 | "8~ |20 | on | 0 |
| Slurry
i & i
30




ECKENFE DER INC Subsurface | WellName/Location:
L ¢ BOI’iﬂQ LOQ MW—-13D Page 2 of 2
Project: Groundwater Investigation Project No.: Start Date: 06/26/85
Client: Hercules Inc./OYNO Nobel Inc. Port Ewen, N.Y. 85866.03 Finish Date: 05/31/85
oil
WELL CONSTRUCTION ;ck SAMPLE DATA
(CONTINUATION)
= Samp.; Blows/ |Rec. PID
2 No. | Bin | (it [VSCS (ppm)
= Hydrau! VISUAL
& Run " 2ond. | PES | map REMARKS
33 No- | emssec | (U CLASSIFICATION
Bentonite "_ ,
. B I sury ST o0l H | 0 b
’ ' r—-—~m Secondary
N . Sand Pack B
35~ e Prinary 8 35.0' gray CLAY, with few f
A = Sand Pack 5-3 HOH,;IB"- 20 lenw| g b Sand partings
40 § 2" PV £ 40.0' gray Silty CLAY, little f
= 0.0 HOH-4- . Sand
i = Screen S8 Ty [O4fCH| O F
1 = - —t | @435 gray 1 SAND and Clayey %9
. = SoIG] oo TOLISNT O L or'T some f Gravel
454 =] o —  BEDROCK
| - ndcap . ; L
o Rri] M ] O57 1408 MM F  Gray 5 black interbedded SHALE,
- Corchole | R=2 N 1.2 | 60% | NM [ with quartz & calcite
N | mineralization
. Bentonite | R-3 NM 28 | 70% ] NM T
50 Slurry B
- ~  End of Boring at 50.5 feet.
55 —
60 —
85— =
4 E X
70




ECKENF Subsurface | WellName/Location:
Project: Groundwater Investigation Project No.: Start Date: 05/18/85
Client: Hercules Inc./OYNG Nobef Inc. Port Ewen, N.Y. 9586.03 Finish Date: 05/25/85
DRILLING DATA SAMPLING METHODS
Inspector: [ aurie Scheuing Sampler Tube Core
Contractor: 2. Bosworth/Empire Soils Investigation Inc. Type: Split Spoon NA NA
Equipment: CME 55 Diameter: 2 inch NA NA
Method: 4 1/4" I Hoflow Stem Augers Other: 140 1b./30 in. NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELOPMENT DATUM: NGVD/NYS Plane
Material: FYC, Sch. 40 FYC, 0.010" Screen [Method: Surge Biock/Bailer |Grade: 1737
Diameter (1D} 2 inch 2 inch Duration: 0.75 hours TWC: 1758
Coupling: Flush—-Threaded Flush—Threaded |Gals. Purged: 27 galfons TPC: 175.8
soil Slug Test: 7.8 x 1072 North: 686,268.37
W STR
ELL CON UCTION ok SAMPLE DATA {em/sec) East: 593 685,26
= Semp.| Blows/ | Rec. | e | PID | Geophysical Log: ] yes no
o No. | Bin | (L] {ppm)
= Comments:
= v 4" Locking Rydral
= — Protective { gun " | Rec VISUAL
S Casi Cond. | ' | RGD REMARKS
‘8 B8 ANo ) psee | T CLASSIFICATION
™ 4-7- , LACUSTRINE DEPDSITS
- N S| gy [ |CHE O F
_ < g Brown Silty CLAY, little to no f
NN Sorehole Gravel, trace (=) mf to f Sand,
- NN = with roots, dry to moist
i Q } Cement/ ]
5" NN Bentonite
. NN Broat g | B legcH| o b
- N 2" PVC
4 Riser B
10“ Bentonite
. PREls gsf M big o | ok
- B Secondary
A - 5and Pack R
15 ne Primary B 15.0° gray Silty CLAY, trace t
i g 1 Sand Pack 5-4 52-_22- 5l eul o Sand, saturated
- = 2 PVC -
] = 0.010"
= Screen P
20 =
. = S50 55 [ foH| o
5 =] —
29 — Endcap 9ee
- -~ S8 4o (20| CH| O |
_ Bentonite
Pellets
30 ] I




ECKENF Subsurface | Well Name/Location:
ELDER INC. Boring Log | MW=14S roe 2 0f 2
Project: Groundwater Investigation Project No.: Start Date: 05/18/95
Client: Hercules Inc./DYNDO Nobe! Inc. Port Ewen, N.Y. 9565.03 Finish Date: 05/25/95
i
WELL CONSTRUCTION ;Zk SAMPLE DATA
(CONTINUA TION)
foes Samp.| Blows/ | Rec, PID
2 No. | 6in. | (1) |"SC3] (ppm)
& fun | Y (R | o VISUAL REMARKS
3‘8 No. | coysee | (U CLASSIFICATION
 P— — .
} ' Borehole | S~7 Wﬂﬁzz 15| CH{ 0
i Bentonite
7 Pellets
354 \ @ 35.0' gray Sity CLAY, trace f
- s8 3 s || o R e
] \ 36.0' gray CLAY
40— % Cement/ 6 405 cLaY ‘s
i Bentonite WOR/18"- ; &’ gray CLAY, trace { Sand
§ G[OUL 5'9 2 20 CH 0
45- §
. \ S0 worr2é" | 16" | CH | 0
so RN
- \ S Rl BT VT
55— \ B 55.0' gray CLAY, trace f Sand,
i § 512 Hgﬁl— 8 1cHl o trace (~) to no f Gravel
60 §
. \ 5-13| "ORIE o0 | o | o
65— A\ _ :
S-141 100/0 NR | NA [ NA Bedrock @ 65.0 feet,
7 End of Boring at 65.0 feet.
_ S
70




Subsurface Well Name/Location:
ECKENFELDER INC. Boring Log |MW—14D
Project: Groundwater Investigation Project No.: Start Date: 05/18/95
Client: Hercules Inc./OYNO Nobel Inc. Fort Ewen, NY. 9586.03 Finish Date: 05/25/85
DRILLING DATA SAMPLING METHODS
Inspector: Laurie Scheuing Sampler Tube Core
Contractor: B. Hosworth/Empire Soils Investigation Inc. Type: Spiit Spoon NA NA
Equipment: CME 55 Diameter: 2inch NA NA
Method: 4 /4" 117 Holjow Sfem Augers Other: 140 1b./30 in. NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Material: PVC, Sch. 40 PVC, 0.010" Screen (Method: Swge Block/Dus! Line Air | Grade: 173.7
Diameter (ID): 2 inch 2 inch Duration: 4 hours TWC: 176.1
Coupling: Flush~Threaded Flush—Threaded |Gals. Purged: 170 galions TPC: 176.4
50t Slug Test: 14 x 103 North: 686,262.84
WELL CONSTRUCTION ook SAMPLE DATA (em/sec) East: 593,680.00
= Samp.i Blows/ | Rec. | onel PID |Geophysical Log: ] yes X no
& No. | 6in | (#t) {ppm)
= Comments:
= y—— 4" Locking Hydraul
= — Protective 1 gy " | Rec VISUAL
L Casi Cond. y | RGD
> 9| Mo, | G| (i) CLASSIFICATION REMARKS
See MW-145 for sample
. N descriptions.
. e g" I
N Borehole |
N
-t Q -
5 L
. N E Cement/ -
a Bentonite B
™ Grout
i &y L
i N N _
N
10~ -
i N N B
| N N i
™
— \\ -
. Q N L
] N L
= \\ '\\ -
] NN _
4 N L
- \ \ b
20— . 2" PVC —
i B Riser i
— '\ —
_ N L
i NN A
[
25— N L
] N i
4 N N "
N N
— \Q \ -
J ™ £ L
30 NN




Substurface | Wel Name/Location:
Project: Groundwater Investigation Project No.: Start Date: 05/18/35
Client: Hercules Inc./DYNO Nobel Inc. Port Ewen, N.Y. 8596.03 Finish Date: 05/25/95
il
WELL CONSTRUCTION rioclk SAMFPLE DATA
(CONTINUATION)
= Samp.| Blows/ |Rec, PID
g No. | 6in | () |V5CS] opm)
= Hydraul,
=% Run Rec. VISUAL
© Cond. RGD
S No. | g | (it CLASSIFICATION REMARKS
30
pu \ \\ -
- N Ne—— I
i NN Borehole i
N
- \ E . —
35+ N Cement/ -
] N N Bentonite i
Grout
- \ \ -
A ™ i
404 = 2" PYC —
R NN Riser B
i N N _
N
- 7\ \\ -
4 Q L
- \ \ -
. Bentenite =
_ I Peliets N
50— ala —
7 . - Secondary -
n 1 1 Sand Pack B
B r Primary =
i ’ Send Fack L
55— — -
60 § 2" PVC —
| = 0.010" i
- Screen
05— — Endcap — :
- | End of Boring B 65.3 feet.
- F -
70




ECKENFELDER INC Subsurface | Wel Name/Location:
* Boring Log MW—15S Page I of |
Project: Groundwater Investigation Project No.; Start Date: 07/25/95
Client: Hercules Inc./0YNO Nobel Inc. Port Ewen, N.Y. 9586.03 Finish Date: 07/25/95
DRILLING DATA SAMPLING METHODS
Inspector: Laurie Scheuving Sampler Tube Core
Contractor: 5. Bosworth/Empire Soils Investigation Inc. Type: Spit Spoon NA NA
Equipment: CME 850 Diameter: 2 inch NA NA
Method: 4 174" [0 Hollow Stem Augers Other: 140 i5./30 in, NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELOPMENT DATUM: NGVD/NYS Plane
Material: PVC, Sch. 40 PVC, 0.010" Screen |Method: Surge Biock/Bailer |Grade: 159.6
Oiameter (ID): 2 inch 2 inch Duration: 0.5 hours TWC: 162.G
Coupling: Flush—Threaded Flush—Threaded  |Gals. Purged: 20 galions TPC: 162.2
soil Slug Test: 6.9 x 104 North: 687,480.56
WELL CONSTRUCTION ook SAMPLE DATA {em/sec) East: 594.477.68
= Samp,} Blows/ | Rec. USCS PID | Geophysical Log: D yes g no
& Ne. | 6in. | (ft) (ppm}
= Comments:
= y——————— 4" Locking —
= — Protective | ggp { MYArAL | pae VISUAL
S Casi Cond. | /sy | RGD REMARKS
Do S No | carsec | () CLASSIFICATION
Iy . See Mi-150 for sample
1 N [N 8 - description.
A N N Borehole R
NS Cement/
. N N Bentonite r
] N N Grout L
5 2" PVC n
Riser
. i : Bentonite L
. . Peliets
. Secondary
T 1 Sand Pack B
10 a -
= |+ Primary -
N e Sand Pack |
- = 2 BVC -
= oo
15+ =1 Screen —
20 = -
= Endcap
. ~  End of Boring B 20.6 feet.
25 L
_ & L
30




ECKENFELDER INC Subsurface | Well Name/Location:
. Boring Log MW-15D Page 1 of 2
Project: Groundwater Investigation Project No.: Start Date: 07/18/95
Client: Hercules Inc./DYNO Nobel Inc. Port Ewen, N.Y, 8596.03 Finish Date: 07/24/95
DRILLING BATA SAMPLING METHQDS
Inspector: Laurie Scheuing Sampler Tube Core
Contractor: 5. Bosworth/Empire Soils Investigation Inc. Type: Split Spoon NA NA
Equipment: CME 850 Diameter: 2inch NA MA
Method: 4 1/4" ID Hollow Stem Augers Other: 140 15./30 in. NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELOPMENT DATUM: NGVD/NYS Plane
Material: PVC, Sch. 40 PVC, 0.010" Screen |[Method: Surge Biock/Duat Line Air | Grade: 1586.2
Diameter (ID): 2 inch 2 inch Duration: 1.5 hours TWC: i162.0
Coupling: Flush—Threaded Flush—Threaded |Gals. Purged: 45 galfons TPC: 1616
50il Slug Test: 7.4 x 102 North: 687,485.2¢
WELL CONSTRUCTION o SAMPLE DATA {cm/sec) East: 504,477.51
= Samp.; Blows/ |Rec. uscs| P10 |Geophysical Log: D yes @ no
© No. | Bin | (it} {ppm)
= Comments:
= y—— 4" Locking vdrad
5 - Protective | gy | Hydiad | g, VISUAL
o Casi Cond. | RAD REMARKS
= BN | e | () CLASSIFICATION
0
N o0 , TR T
. N N S| %5 W iICH| 0
. AN Je g Brown Sitty CLAY, trace to little §
i N Borehole Sand, with roots, dry to wet
N
. NN
o NN
- RS cenent/ S-2} 45 [ 1e | oH | 0
i Bentonite
N N Grout
i NN
i \ N
™
10— N N
. N D s-3| 33 (w2 |ceHi o
b B 2"PVC
N .
| N Riser
- NN
54 NN * Sty CLAY. I
1~ \ B 15.5° gray Silty CLAY, little f
7] S-4 - L CH| 0 Sand, saturated
- Bentonite
20— Pellets B 20.0' gray anguiar mf GRAVEL,
| -5 7—_?'4- 02 ler | o ;ﬁg\e fme Sand, no to fittle Clay &
h RERC Secondary
— — Sand Pack
5 —1 ®T———————— Primary
25 = Sand Pack
= 2" PVC 23-20- | - .,
4 = 0.010" 6| “gos (02 (6P 0
A = Screen
T Y Endca — 1 - B 29.0° gray angular GRAVEL and
30 o Do lsr] B Tar e o carsan




Syubsurface Well Name/Location:
ECKENFELDER INC. Boring Log |MW—18D roge 2 01 2
Project: Groundwater Investigation Project No.: Start Date: 07/18/85
Client: Hercules Inc./OYNO Nobel Inc. Port Ewen, N.Y. 9536.03 Finish Date: 07/24/85
il
WELL CONSTRUCTION :;:k SAMPLE DATA
(CONTINUATION)
= Samp.| Blows/ | Rec. PiD
ki No. | 8in | (1) |YSCS] (ppm)

33 No. | cavsec | (ft) CLASSIFICATION

4 i ﬁg‘gﬁf;l‘fd S-7| o LOF]GP ] 0 Bedrock @ 310 feet.

4 . Material End of Boring at 31.0 feet.
354 -
40 .
454 -
50 -
55— -
50 —
65 -

N =z L
70




ECKENFELDER INC Subsurface Well Name/Location:
. Boring Log MW=163 Page 1 of 1
Project: Groundwater Investigation Project No.: Start Date: 07/16/95
Client: Hercules Inc./OYNO Nobel Inc. Port Ewen, N.Y. 9556.03 Finish Date: 07/11/35
DRILLING DATA SAMPLING METHODS
Inspector: Laurie Scheuing Sampler Tube Core
Contractor: B. Basworth/Empire Soils Investigation Inc, Type: Split Spoon NA NA
Equipment: CME 850 Diameter: 2 inch NA NA
Method: 4 i1/4" 1D Hollow Stem Augers Other: 140 16./30 in. NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELOPMENT DATUM: NGVD/NYS Plane
Material: PVC, 5ch. 40 PVC, 0.010" Screen |Method: Surge Biock/Bailer |Brade: 157.3
Diameter (ID): 2 inch Zinch Duration: G.5 howrs TWC: 158.3
Coupling: Flush—Threaded Fiush—Threaded |Gals. Purged: 10.5 galions TPC: 158.5
WELL CONSTRUCTION s0il SAMPLE DATA Slug Test: 5.0 x 1076 North: 686,848.23
rock {cm/sec) East: 595,105.94
= Samp.| Blows/ |Rec. uscs| P10 |Geophysical Log: D yes E] no
Py No. [ Bin | (it {ppm} .
= Comments:
= Hydraul VISUAL
g Run + “eona. | FEC | Rap REMARKS
B No. ca/sec fit CLASSIFICATION
See Mw-150 for sample
. NN deseription.
- \ P S 8" -
) N Borehole R
™
— \\ -
5 e Cement/ —
A NN Bentonite R
NN Grout
i N N 2" YL |
T Riser -
i Bentonite i
10+ Pellets —
i R Secondary i
T : N Sand B
- . * Primary -
15__ | Sand L
20— = 2" PVC —
| - Screen R
- 0.010" Slot
25+ == Endcap —
N L End of Boring B 25,4 feet.
i & B
30




ECKENFELDER INC Subsurface Well Name/Location:
’ Boring LOQ MW—16D Page I of 2
Project: Groundwater Investigation Project No.: _ Start Date: 0/7/06/95
Client: Hercules Inc./DYNO Nobel Inc, Port Ewen, N.Y. 9586.03 Finish Date: G7/11/95
DRILLING DATA SAMPLING METHODS
Inspector: [ aurie Scheuing Sampler Tube Core
Contractor: B. Bosworth/Empire Soils Investigation Inc. Type: Split Spoon NA NA
Equipment: CME 850 Diameter: 2inch NA NA
Method: 4 1/4" ID Hollow Stem Augers Other: 14G i6./30 in. NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Secreen DEVELOPMENT DATUM: NGVD/NYS Plane
Materiak: PVC, Sch. 40 PVC, 0.010" Screen |Method: swge Biock/Oual Line Air/Baiter | Grade: 157.4
Diameter {ID): 2 inch 2 inch Ouration: 2 hours THC: 158.9
Coupling: Filush—Threaded Flush=-Threaded Gals. Purged: 48 gailons TPC: 160.1
soil Slug Test: 9.2 x 1077 North: 666,942.93
WELL CONSTRUCTION ok SAMPLE DATA {cm/sec) East: 595 107.68
= Samp. Blows/ | Rec. USCS PID iGeophysical Log: D yes @ no
3 Ne.{ 6in | (ft) {(ppm)
= Comments.
= y— 4" Locking e
= — Prolective | pyp | YO | gog VISUAL
o Casi Cond. | RGD REMARKS
3 W9 No ] s | ) CLASSIFICATION
™ 3-6- , (W LACUSTRINE DEPOSITS
= “\J S"‘ 7-9 I.O CH 0»2 ™
1 N g Biack f SAND, with roots, dry
Borehole 0.2" brown, Silty CLAY, trace f
} [ Sand, dry to moist
- \ \ -
51 N
- N b Cement/ |S§-2 35_,79- 8| CH] 0 ¢
Bentonite
] NN Brout
4 NN L
] NN L
N
10— NN
. N D s3] T& [NR{cH| 0 F
’ NN
- \\ \ -
15 Q N B 15.0° gray Silty CLAY, Bttle to
4 NN 54 3;43— TRE TR trace f Sand, saturated
. NN
_ NN i
NN
-4 \ -
20+ NN 2" PVC
Riser 2-3- )
- N S5 55 |08 jCHj O
N NN
i N L
] NN i
NN
254 N
-3~ .
. E \\\ s8] 5 |a20|cH] O f
’ NN
a \ \ L.
- NN x -
30 N




ECKENFELDER INC.

Subsurface | Well Name/Location:
Boring LOQ MW”1GD Page 2 of 2

Project: Groundwater Investigation

Project No.: Start Date: 07/06/85

Client: Hercules Inc./OYNO Nobel Inc. Port Ewen, N.Y. 8596.03 Finish Date: 07/11/95
s0il
WELL CONSTRUCTION ook SAMPLE DATA
(CONTINUATION)
= Samp.{ Blows/ {Rec. PID
B Ne. | 6in. | {1t) {"SC5] opm)
= Hydrau! VISUAL
g Run | “cond. | REC: | Rap REMARKS
3‘_6 No. | sec | (U CLASSIFICATION
Cement/ 5
7 Bentonite | S-7 12_22 I8 |CH| 0 F
4 Grout
y Bentonite B
i Peliets L
354
. . +}--—~—— Secondary | 5-8 HOH'{B": 200 CH| 0 F
i =T Sand Pack WOH/IS
40— =l el———— Prinary £ 40.0' gray CLAY
- E= SandPack | o gl wousor 120\ cH | 0 |
45- =
- = eve|s-0l MEPT Lo [ oH | o F
i = 0.010"
E Screen
- i Endcap - Myl B 49.0' gray fm SAND, some Silty
50 * -l {40100/ 0.5 1 o0 1 0 CLAY, with gray Limestone or
Shale fragments
7 u edrock @ 40.5 feet.
] - End of Boring at 49.5 feet.
554 —
60— —
65 —
" £ L
70




ECKENFELDER INC Subsurface | s
’ BOI’[I’]Q LOQ Fage | of !
Project: Groundwster Investigation Project No.: Start Date; /10/03/95
Client: Hercuies Inc./DYNG Nobel [nc. Port Ewen, N.Y. 8586.03 Finish Date: /10/03/85
DRILLING DATA SAMPLING METHODS
Inspector: Laurie Scheuing Sampler Tube Core
Contractor: A. Heffernen/Empire Soils Investigation Inc, Type: Split Spoon NA NA
Equipment: CME 850 Diameter: 2 inch NA NA
Method: 4 /4" ID Hollow Stem Augers Other: 140 1b./30 in. NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen BEVELQPMENT DATUM: NGVD/NYS Plane
Material: PVC, Sch. 40 PYC, 00107 Screen |Method: Surge Block/Bailer |Grade: 140.8
Diameter (ID): 2 inch 2 inch Duration: G.75 houwrs TWC: 143.9
Coupling: Flush~Threaded Flush—Threaded |Gals. Purged: 20 gallons TPC: 144.0
' soil Slug Test: 7.8 x 1077 North: 686,934.03
WELL CONSTRUCTION Toch SAMPLE DATA {em/sec) East: 595,603.13
= Samp.| Blows/ | Rec. uscs| FID | Geophysical Log: ] yes no
) No. | Gin. | (ft) (ppm)
= Comments:
= y—————= 4" [ ocking Hydrau
I — Protective § puy " | Rec VISUAL
3 Casi Cond. y | RGD REMARKS
“5 G I No ] see | () CLASSIFICATION
N Cement/ 9-3- i TRINE DEPOSIT
- N Bentonite | S-1 13 1| CL [ NMF
| Grout Brown Clayey SILT, trace f
Z Bentonite Gravel, with reed fragments, moist
] . '.*ﬁ Pellets 3 0.5' grading to gray CLAY &
N Besh Secondary - SLLT, moist
5 =l / ia_“d Pack 8 5.0 brown fnc SAND and
- rnmar T
] = : elmd gaci« 5= 1?8 -2'% 51 s | MM - Clayey SILT, some fm Gravel, wet
8 1= 2" PYC
| = 0.010" i
= Screen
0 ] :0 Endcap i
—] FV . N - _0' H
JSRAN Colipsed |53 [%-00757| 0 | 6P | N L. Sany sorar, nc ORAVEL, fite f
T Natural I
| Material -\\:Bedrock 2 10.8 feet, /
End of Boring at 10.8 feet.
15— -
20+ —
25— -
N £ L
30




Subsurface | Well Name/Location:
ECKENFELDER INC. Borina Loa | MW—18S
d d Page 1 of |
Project: Groundwater Investigation Project No.: Start Date: 07/15/85
Client: Hercules Inc./OYNO Nobet Inc. Port Ewen, N.Y. 8h85.03 Finish Date: 07/18/95
' DRILLING DATA SAMPLING METHODS
Inspector: Laurie Scheuing Sampler Tube Core
Contractor: 5. Bosworth/Empire Soils Investigation Inc. Type: Split Spoen NA NA
Equipment: CME 850 Diameter: 2 inch NA NA
Method: 4 /4" ID Hollow Stem Augers Other: 14G 1b./30 in. NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELOPMENT DATUM; NGVD/NYS Piane
Material: PVC, Sch. 40 FVC, 0.010" Screen |Method: Swge Block/Dus! Line Air | Grade: 144.4
Diameter (ID): 2 inch 2 inch Duration: 2 hours TWC: i146.8
Coupling: Filush—-Threaded Flush—Threaded  |Gals. Purged: 30 gaions TPC: 147.0
s0il Slug Test: 8.3 x 1079 North: 688,680113
WELL CONSTRUCTION ook SAMPLE DATA (em/sec) East: 595237 64
= Samp.,| Blows/ |Rec. vses| FI0 |Geophysical Log: L] yes X no
@ No. | Bin | [fL) (ppm)
= Comments:
= y— 4" Locking Hydrau
= — Protective { pen Y Rec VISUAL
2 Casi Cond. 11 RGD REMARKS
CS BN No | caysec | ) CLASSIFICATION
1 < g -t . LACUSTRINE DEPOSITS
1 N Borehole [ S=1| oy [ MHY O |
i N Cement/ Brown SILT & CLAY, little f Sand,
i B Bentonite | moist
N N Grout
7 T 2 2'l‘ pyC o
5 Riser S @ 5.0' brown { SAND, some to no
N Benionite | §-2 'ﬁ'Pg_ %3 el 0T Sit & Clay..damp
Peliets 5.6 grading to gray mf GRAVEL
7 T and cmf SAND, littie Clayey Silt,
. .| e Secondary - damp
R . ’ Sand Pack |
10— =& Primary
i =\ Sand Pack | o _ 34- : N
. = 2" PVC -
] - 0.010" i
= Screan
15— = @15.0' gray mf GRAVEL and cnf
N = 4| 1763 . L SAND, trace to ltlle Clayey Silt,
1= 54| 3y | M| GP] O saturated
] = Endcap i
20 YR S .
P Collapsed 5 145-100/0"1 0.3 ¢ GP | T Bedrock @ 20.5 feet,
] Natural " End of Boring at 20.5 feet,
| Material L
254 .
30 ' I




APPENDIX B

SOIL BORING AND MONITORING WELL LOGS
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12/03/29 c



Well Name/Location: -

Subsurface
Brown and Caldwell Boring Log |C—4 page 1010
Project: Vertical Oelineation Project No.; Start Date; 7/2/99 ‘
Client: Oyno-Nobel 80192.001 Finlsh Date: 7/2/9¢
: : " PRILLING DATA S SAMPLING METHODS
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technologies Type: - Split—-Spoon NA NA
Equipment: Acker Auger Rig Diameter.: 2 NA NA
Method: Direct Fush Gther: NA NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser cheen BEVELOP"‘ENT DATUH: NA
Materiat; NA NA Method: V4 Grade: NA
IDiameter (1D): NA NA Ouration: NA THC: NA
Coupling: NA MNA Gals. Purged: VA TPC: NA
ONSTRUCTION SOH SAMPLE DATA Slug Test: N4 North: NA
WELL CON 1ock {emfsect East: N4
= Samp Blows/ |Rec. uses| W [Geophysical L og: D yes @ ne
£ No.| 6in. } (Rt) {ppr) Comments?
= Hydrau, VISUAL
& B | “cong, | %65 | pop REMARKS
‘(:‘) No. | onfsec | () CLASSIFICATION
- 2 b &-ti-f2-it - WF Sandy Sit
- ? . 2 Ho-3-20-1 - ¥F Brown Sandy Sitt {~clay)
E / . damp
B ? 3 15670 b F Sandy Sit {+elay}, damp
] e 4 1o-1-12-10 L Brown 1o gray Silty Ciay to
- ?W Backiled w/ . Clayey Siit, Damp
- : E?ﬁm 5 }4-5-8-7 ~  Gray Silty Clay, damp
10— / — Boring backfited w/
" ? g |2-4-5-8 - Brout,
- ? 7 j35-6-9 - bray Sity Clay, Pebbies, F SAND,
R / | saturated
15 ? 8 {0-12-1-12 —  Brown F SAND, saturated
B - " End of Boring € 16
20+ =
25 -
30 ] I




- o Subsurface Well Name/fLocation: -
rown and Caldwell - C-5 -
Bro an Boring Log Page i of 0
Project: Vertical Delineation . Project No. Start Date: 7/2/99 .
Client; Dyno-Nobel ' 80192001 Finish Date: 7/2/89
_ DRILLING DATA SAMPLING METHODS:
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Split-Spaon NA NA
Equipment: Acker Auger Rig ' - |Diameter: 2 NA NA
Method; Oirect Push |other: N4 A NA
WELL CONSTRUCTION : WELL SURVEY DATA
Material: A . NA Method: MA 1Grade: NA
Diameter (I0) NA NA Duration; NA ' 7 THC: NA
Coupling: NA NA Gals. Purged: NA T TPC NA
L ) soil Slug Test: NA North: NA
WELL CONSTRUCTION o SAMPLE DATA (om/sec) East: MA
= Samp.| Blows/ anc. USCS HNU | Geophysical Log: D yes no
2 No. | 6in fi) {ppmi} Comments:
5 Hydia VISUAL '
o Run | “eond. | REC: | pop REMARKS
= No. | cpises | (ft) CLASSIFICATION
0 :
L~ : _
. ; 1| 8-10-5-6 L MF 6ravel, Sand and Sit
E ? ’ 2 P1-1--0] - I~ MF Brown Clayey Silt to St
5] ? 3 13-5-8-10 L+ Brown F Silt (~sand), damp
" // 4 Io-10-12-10) - Brawn £ Clayey Sit, moist,
. ?«ew Backfilled w/ . mottied
Cement
E / Grout R i
o+ _ ~ Boring backfiied w/
e / § | 1-3-58 - Red Brown to gray, F Silty Clay Erout.
4 ? . o Clay, motlied :
g ? 7 | 5-8-8-5 - Gray Sitty Clay, saturated
15— ? 8 | 5-6-55 ' =
- ava - Endof Boring B 36
20 -
25 L
30 ] i




Subsurface | Well Name/Location: -~

r ' Caldwell , 1—1 ~
B Own and C d Bormg L'Og Page lof |
|Proiect: Vertical Oslineation Projsct Nou: Start Date; 7/28/99 -
Client; Dyno—-Nobe! : 80132.001 Finish Date: 7/26/89
DRILLING DATA SAMPLING METHODS
Inspector: Marc Conger Sampler Tube Lore
Contractor: Maxim Technologies Type: Split-5poon NA NA
Fquipment: Tripod/Barge Diameter: 2 NA& NA
Method:; Jirect Push Other; A WA NA
WELL CONSTRUCTION WELL SURVEY DATA
ﬂiser ’ Screen DEVELOPMENT DATUM: NA
Material; NA NA Method: MA Grade: N4
Diameter (xD): NA NA Duration: NA THC: N4
Coupling: NA NA Gals. Purged: NA TPC: MA
soil Slug Test: NA North: N4
WELL CONSTRUCTION ook SAMPLE DATA (cm/sec) East: NA
= ngp. Biﬁogcs! F;?El USes (HNU} Geophysical Log: ] ves &< no
&£ 0 . PP o smments: Defonation Pond
£ Hydraul, VISUAL
8 Bun | “eond. | 7% | Ran EMA
E No. 1 carsec | (U CLASSIFICATION R RKS
- {1 e - Bray CIAY, w/ Live Detonators,
. wire, ash - :
! < Boring B N Live Detonator, wire, ash
collapse
-4 2 ] it =
. - Endof Boring € 4'
5 -
10— —
B —
20 — |
25 —
30 i




Well Name/Location:

: : Subsurface
rown an idwell NN 1—2
Bro d Caldwe Boring Log Page 1 ot 1
Proiject: Verfical Delineation Project No.: Start Date: 7/27/99 :
Client: Dyvno—Nobel E0192.001 Finish Date: 7/2,_7/99
DRILLING DATA SAMPLING METHODS
Inspector: Marc Conger Sampler . Tube Core
Contractor: Maxim Technologies Type: Split-Spoon NA AA
Equipment: Tripod/Barge Diameter: 2" N4 NA
Method: Ur‘re_ct Fush Other: NA NA NA
WELL CONSTRUCTION . WELL SUAVEY DATA
Riser \ Screen DEVELOPMENT DATUM: NA
Material; NA NA Method: M4 Grade: NA
Diameter {(I0): NA NA Duration: M4 TWC: MA
Coupling: NA NA Gals. Purged: A TPC: NA
: 50l Slug Test: M4 North: M4
WELL CONSTRUCTION o IR SAMPLE DATA {em/sec) East: NA
= Samp Blows/ |Rec. uscs| HW t Geophysical Log: D yes no
£ No.{ ®in | (i} {ppm} Comments: Detonation Pond
= Hydraui
5 fun | PO fgec | VISUAL R
p No. | (oo | (i CLASSIFICATION EMARKS
e { -1t - Gray CIAY, 4 Live Detonators,
. wire, ash i
- el & 111 1] Live Detonator, wire, ash
| collapse 2 1 et B
. - - EndofBoring 8 4
5 L
N | Boring was Canceled by
i . Dyno-Nobe! due to the
presence of Live -
N i~ Oetonators in split-spoon,
i . deemed I0LH.
10 -~
15— —
20~ -
25— .
30 | I




Well 'Name/l__ocation': ‘

A | Subsurface
Brown and Caldwell ' -5
Boring Log Page 1 of |
Proiect: Vertical Delinestion Project No.: Start Date: 7/28/99 ‘
Client: Oyno-Noebel B80192.001 Finish Date:; 7/26/99
DRILLING DATA SAMPLING METHODS
Inspector: Marc Conger Sampler  Tube Core
Contractor: Maxim Technologies Type: Split-Spoon NA NA
Equipment: 550 ATV Auger Rig Diametar: 2" MA NA
Method: Direct Push Gther: NA NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELDPMENT DATUM: NA
Material: NA NA Method: NA Grade: N4
Diameter (1D} o MNA - NA Duration; N4 THC: NA
Coupling: NA NA {als. Purged: vA TPC:NA
soi ~ [Slug Test: M North: N4
W_ELL CONSTRUCTION ok SAMPLE DATA {cm/sec) East: VA
= p Samp.| Blows/ | Rec. {yjanet HNU Geophys.icai tog: D yes lgi no
@ No.| & | {it) {ppm) .
= Comments:
= Hydrauk. )
2 Run | "o a1 BeC ooy VISUAL
S No. | e | 1) CLASSIFICATION REMARKS
0 v
= ? 1] 355 - Bray CIAY, w/ plant material
. ? 2 | 5T - Gray/Red Brown Silty Stay to Dezd plants/root materia
R s ‘ . Clayey St create 3' gap above so,
5+ ] 3 {589 - Red Brown F Silty Ciay to Clayey o ol peaan e
E ? : t  Sil, Yarved & Mottled
- [/ 4 | 4-5-5-7 - Red Brown to Sray CLAY, (+)
g e Backiiled w/ - gg{ﬁg@? (-] Sity Clay,
] / Cemenl 5 | po-3-4 )
; / Brout F—Gray CLAY, Plastic, saturated
10 % -
- ? g | 5332 =
" / B Boting backilled w/
. ] 7| re2 S Brout. :
15 . 7/ g | 1-2-0-3 -
. & ' - End of Boring @ 18
20 —
25— -
30 i




Subsurface Well Name/Location:
rown a idwell : 1—7 —
B nd Caldwe | Boring Log Page 1 of 0
Protect: Vertical Delineation Project No. Start Date: 7/26/99
Client: Ovno-Nobel £0192.001 Finish Date: 7/28/99
: DRILLING DATA SAMPLING METHODS ‘
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Soiit—Spoon NA NA
Equipment: 550 ATV Auger Rig - Diameter: 2" MNA NA
Method: Direct Push Other: NA NA NA
WELL CONSTRUCTION WELL 'SURVEY DATA
Riser . Screen ’ DEVELOPMENT DATHM: NA
Material: NA NA Mathod: NA Grade: N4
Diameter {ID) NA NA " |Duration: V4 TWC: NA
Coupling: NA NA Gals. Purged: N4 TPC: MA
soil Siug Test: NA North: N4
WELL CONSTRUCTION ok SAMPLE DATA {cm/sec) East: WA
= Samp) Blows/ | Rec. {oena| HNU | Geophysical Log: D.yes no
R Moy & ] (U (ppr] Comments: '
a0
= Hydraul, -
o Run | TEOST L Ree ] oo VISUAL
> No. | e |t CLASSIFICATION REMARKS
- ? i 41 - Bray CIAY, w/ wire, plant material
4 ? 2 | 2-0w4-4 - Gray/Blue CLAY to Ciayey Sit Dead plants/root material
i / R ‘ creale 3 gap a'bovci s0il,
d
Sy / fe————— Boring 3 15~10-42-10 — ﬁ"éfée §0‘§§E§§g‘;‘;“‘°‘° &
R ? Collapse i B
. ] 4 | 6-4-3-4 - Gray CLAY, Plastic, saturated
. /. § |e-r2-100/.4 L £ndof Boing @ ¢
10 B Boring collapse.
15— —
20— —
25 -
30 | ]




FR—

i Subsurface -Well Name/Location:
Brown and Caldwell - 4 2—01
nd Boring Log Page 1 of |
Project: Vertical Delineation Project No.: Start Date: 7/12/89
Client: Oyno-Nobef 60192 001 Finish Oate: 7/12/98
) ORILLING DATA SAMPLING METHODS o
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Split-Spoon NA NA
Equipment: Acker Auger Rig Diameter: 2" NA NA
Method: Direct Push . Other: NA NA NA
' WELL CONSTRUCTION _ WELL SURVEY DATA
' Riser Screen DEVELOPMENT DATUM: NA
Material: NA NA Method: N4 Grade: NA
Diameter [ID): NA N4 Buration: M4 TWE: NA
Coupling: NA NA Gals, Purged; NA TPC: N4
50it Slug Test: NA North: N4
WELL CONSTRUCTION ok SAMPLE DATA {on/sec) East: A
o) Sainp. Biows/ | Rec. USCS HNU iGeophysical Leg: D vYes no
] No. | & | {fL) {ppm) )
X Comments:
£ Hydsaul. VISUAL
& Run Comi' Rec, R0
p Mo. | cohes | CLASSIFICATION REMARKS
. v I |s-to-18-18 L Debris, Brown MF Sandy St to
| /] | Siity Sand
. ? 2 [6-f2-g-14 - F#, Asphault material @ 4
5_.., ?4——————" BacKfiled w/ | 3 3’2‘1‘1. —  F#, Wood, Brick, COﬂCfEtEl?, Orange Boring backiiled w/
1 % Cement | MF Send, danp Brout. Refusal 8 2.6
. - : 4 {2345 L
- ? 5 |5-8-010 .
104 / -
- ? B lr-5-7-12 L
: / Splfit Speoa (210074 | Split Spoon Refusal @ 1.6 End of
Refusat @ ‘ ‘Boring € 12.8 :
. 125 -
15— -
20 —
25— =
30 | i




‘ _ _ Subsurface | el Name/Location:
FOw i 2—71
Brown and Caidwell Boring Log _ page 1or 1
Project: vertical Deiineation Project No Start Date: 7/14/99 :
Chent: Jyno-Nobel 80192.001 Finish Date: 7/14/99
s+ DRILLING DATA SAMPLING METHQDS
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technolagies Type: Split-Sppon NA NA
Equipment: Acker Auger Rig Diameter: 2 NA MNA
Method: Direct Fush Cther: NA NA N4
WELL CONSTRUCTION - o WELL SURVEY DATA
Riser Screen DEVELOPMENT DATUM: NA
Materiak NA NA Method: M4 Grade: M4
Diameter {(I0); NA NA Duration: NA THC: NA
Coupling: NA NA Gals. Purged: N4 TPC: NA
. s0il = Shig Test: N4 North: NA
WELL CONSTRUCTION o S.AMPLE DATA {em/sec) East: N
= Samp. Blows/ {Rec. USCS HNU | Geophysical Log: D yes @ no
@ No. | 6in | {ft) {ppm) .
- Commerits:
F Hywal VISUAL
g Run | “eond. | PES | rap
p No. | qavhe | () CLASSIFICATION REMARKS
- ] | o203 - Debri, il rock, wood, ash, vire
| /  {green Cu Stains)
- / 2 |B-12-10-9 L.
54 / ot BacKfilled wf ] 3 10-12-30-80 +—  Qrange £ Sity Sand w/ pebbles Boring backfiled w/
| ? Cemenl ' 2 Grout
Brout . :
. = - 30-100/.4 . Spiit Spoon Refusai 8 6.9 £ad of .
] gg?ési?%m 4 | Borng 266 Retusal € 6.9
6.9
10 -
15~ i~
20 —
25 -
30 | ]




' [d [ Subsurface | Wel Name/lLocation:
_ ' ; 2—-18
Project: Vertical Delineation Project No.: Start Date: 7/13/99 |
Client: Dyvno—Nobel B0192.00! Finish-Date: 7/13/88
DRILLING DATA SAMPLING METHODS
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Spiit-Spoon nA NA
Equipment: Acker duger Rig Diameter: 2" N4 NA
Method: Direct Push Other: NA NA NA
WELL CONSTRUCTION . WELL SURVEY DATA
Riser Soreen DEVELOPMENT DATUM: NA
Materiat: NA NA Method: NA ' Grade: N4
Diameter (10): NA NA Duration; NA THC: MA
Coupling: NA NA Gals, Purged: N4 TPC: MA
508 Slug Test: N4 North: VA
WELL CONSTRUCTION s SAMPLE DATA {em/sec) Enst: NA
pr Samp.| Blows/ }Rec. USCS HNU {Geophysicat Log: {1 yes ™ ne
& No.j & () {ppm) .
= Comments:
& Hydiad VISUAL
o Ren | “rond 1 RS | pap EMARK
2 No. | a | () CLASSIFICATION R S
. Z | | 4-6-7-0 - LT Brown F Clayey Siit to Sit
] / 2 |6-16-20-2 - Red Grown F Clayey Silt to Silt
5 ? 3 | 4794 =
- ? 4 |13-13-15~16 - Red Brown MF Silly Clay to
] /{ BacKfiled w/ ) | Clayey Sil, damp, varved, metled
Cement :
- / Groi 5 | 4-8-7-9 =
10 / , B Boring backfiied w/
. / § | o-4-4-8 - Grout,
] Z 7 | 5534 - Dark gray CLAY, platic, moist
15 Z 8 | z-3-4-4 —
- - £nd of Boring @ 16
20~ =
254 —
30 i




' : Subsurface | Well Name/Location:
Brown and Caldwell : 3-2 . 1
and Boring Log Page lof 1} -
Project: Vertical Delineation : Project No.: Start Date: 7/14/59 I
Client: Dyno—Nobel E0182.001 ‘ Finish Date: 7/14/99
e _ DRILLING DATA ‘ SAMPLING METHODS
Inspecter: Marc Conger Sampler Tube " Core
Contractor: Maxim Technologies Type: Split-Spoon NA NA
Equipment: Acker Auger Rig Diameter: 2" NA N4
Method: Direct Push : QOther: NA NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Material: NA NA Methad: NA Grade: NA
Diameter {ID): NA NA Duration: N4 TWE: WA
Cotpling: WA NA Gals. Purged: M4 TPC: 4
. soif Slug Test: MA North: NA
WELL CONSTRUCTION o SAMPLE DATA (em/sec) East: fia
= Samp.t -Blows/ | Rec, |, ool HNU | Geophysical Log: 1 ves no
! No. | &in {1t} {ppm)
= .| Commeants:
£ Hydraul,
= Bun Cond. Rec. RAD VISUAL
& 0. | g | (1 CLASSIFICATION REMARKS
O V4 :
- / 1 7-i-4-4 - Debris fif, reck, slag, ash, wire,
R %5  Sand & Silt
. ? 2 14-510-6 -
5 V de————— Backtled w/ | 3 |2-4-8-12 —  Ordnge MF Sty Sand, mottled Boring backfited w/
E / Cament B ' Grou
/ Grout )
- _ 4 B-0-16-35 -
I b Split Spoen - Split Spoon Refusal @ 8.4 End of fetusal B AF
A Refosal @ 81 1007.3 | Boring® 84 ’
10 : -
15 =
20 —
25+ =
30 i



Well Name/Location:

- Subsurface
; 3-8
BrOWH and Ca!dwen Borlng LOQ Page 16t 1
Project: Vertical Delineation Project No.: Start Date: 7/14/99 .
Chent: Oyno-~Nobel BO192.001 Finish Date: 7/74/99
BRILLING DATA SAMPLING METHODS
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Split-Spoon NA NA
Equipment: Acker Auger Rig Diameter: 2" N4 MNA
Method: [Jirect Push . Other: NA NA _ NA
WELL CONSTRUCTION WELL SURVEY DATA
Material: NA NA Method: NA Grade: NA
Diameter {IB): NA NA Duration: NA THE: MA
Coupling: NA NA Gals, Purged: NA TPC: NA
) sail ‘Slug Test: MA North: M4
WELL CONSTRUCTIGN rock SAMPLE DATA (cm/sec) East: NA
= ngp. Bgl?::/‘ H(nfe;:) YSES {Ni} Geophysical Log: il yes ™ no
= o : ' PP comments:
2 Hydiay VISUAL
% ﬂﬂn Caﬁd REC. RQS ARKS
> No. | e, | it CLASSIFICATION REM
T //’ {1 7-5-4-3 - Debris 8, rock, wood, ash, wire,
i s | Sand & Sitt
= ? 2 | 224 -
b / e Backfiled w/| 3 | -t —  Pink Ash, Clay, wires, Sand & Sit Boring backfilled w/
i Cement : 3 Groui,
/ Grout ;
. ? 4 {1913 .+ F Orange SAND
-] 5 |9-14-14-22 - Qrange Pebbly Congimeraie, MF
10 3 / | SAND
| Split Speon 1z ' Splt Spocn Refusal 8 10.7 End of ,
Refusal @ 45-10604.2 Boring @ 10.7 ﬂefusag B I0.7
. 0.1 -
15 —
20 =
25 —
30 | i




Subsurface Well Name/Location:
r Caldwel : 45
Project: Vertical Delineation Project No.:. Start Date: 7/12/99 -
Client: Dyno-Nobel 80182.001 Finish Date: 7/12/88
DRILLING DATA SAMPLING METHODS
Inspector: Mare Conger Sampler Tube Core
Contractor: Maxim Technologies Tvpe: Sphit-Spoon NA ANA
Equipment: Acker Auger Rig Dianeter: z" NA NA
Method: Oirect Push Other: NA NA NA
WELL CONSTRUCTION ‘ WELL SURVEY DATA
Riser Screen BEVELOPMENT DATUM: NA
Material: NA NA Method: NA Grade: NA
Giameter (IDX: NA NA Duration: N4 THC: MA
Coupling: NA NA Gals. Purged: N4 TEC: NA
_ sof § Slug Test: NA North: NA
WELL CONSTRUCTION - SAMPLE DATA fem/sec) East: NA
= Samp. BIG&_'IS_f Rec. |, ool BNU [Geophysical Log: D yes no
bl Moo b B | () {ppm) .
= Comments:
= Hydrat, .
o I S R VISUAL
= to. | ConS | (U CLASSIFICATION - REMARKS
8] 4 :
. / { ile-j9-4-13 - Crange to brown MF Silty Sand
5 / 2 24-40~30-4D -
R Cement L Grout.
Grout
| % Sofit 5 4o | Spiit Spoon Retusal € 7.6 End of
olit Shoen plit Spoon Refusal 8 7.6 End ¢ .
. Relusal B " Boriag € 7.6 Refusal @ 7.6
i 18 u
10 -
15 =
20 -
25~ =
30 | i




Subsurface

Well Name/Location:

Brown and Caldwell : 4-8
Boring Log Page 1 of 0
Project: Vertical elingation Project No.: Start Date: 7/13/99
Client: Ovno-Nobel _ 80192001 Finish Date: 7/13/38
DRILLING DATA SAMPLING METHODS
Inspector: Mare Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Split—-8poon NA NA
Equipment: Acker Auger Rig QOiameter: ) o NA NA
Method: Oirect Push Other: NA NA NA
WELL CONSTRUCTION WELL i SURVEY DATA
Riser Sereen OEVELOPMENT OATUM: NA
Materiat: NA NA Method: M4 Grade: MA
Diameter {I1D) NA NA Duration: NA THC: NA
Coupling: N4 NA Gals. Purged: N4 TPEC: N4
50l Slug Test M4 North: N4
WELL CONSTRUCTION — SAMPLE DATA (cm/sec) East: M4
o Samp| Blows/ | Rec. bl HNU | Geophysical Log: (] yes B4 no
@ No. | Bin | {ft) {ppm)
= Comments:
= Hydraul, )
=3 Run | N T Rec. | oo VISUAL _
= Mo | cpses | CLASSIFICATION REMARKS
0 v -
s ? { -5-2-1 = LT Brown £ SELT, rools, Lop sol
- ? 2 [3-5-10-20 - LT Brown F Clayey Silt to Silt
5 % 3 |8-2-15-16 -
. v 4 36~34-36-27 - Red Brown MF Sity Clay to :
] / B Backfited w/ : | Clayey Sit, damp, varved, mottled
Cement
- / Groul 5 5—§—9—to - 7
10— * — Boring backfiled w/
- ? § {3667 o Brogt.
. ? 7 110-10-9-8 L
15— ? 8 |58-65 L Dark gray CLAY, platic, moist
~ LA . - End of Boring & 18’
20+ -~
25+ -
30 ] i




' Subsurface | Well Name/Location:
Brown and Caldwell. : g7
| Boring Log Page 10f 0
Project: Vertical Delineation Project No.: Start Date: 7/412/95
Client: Dyno-Nobe! £0192.001 Finish Date: 7/12/89
DRILLING DATA : SAMPLING METHODS
Inspector: Marc Conger : Sampler Tube Core
Contractor: Maxim Technologies Type: Sphit~8poeon NA NA
Equipment: Acker Auger Rig Uiameter: 2" NA NA
Method: Direct Push Other: NA N4 NA
HWELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELOPMENT DATUM: NA
Material: A NA - ~ [Method: NA Grade: NA
Diameter (ID): NA , NA Duration: MA TRC: NA
Coupling: MNA NA Gals. Purged: N4 TPC: NA
sofl Slug Test: N4 MNorth: N4
WELL CONSTRUCTION e SAMPLE DATA | (cn/sec) i East: A4
= Samp} Blows/ 1Rec. USCS Hu Geaphvsical Log: D yes no
3 i No.| &in | (it} {opm) .
= Comments:
& Hydrau VISUAL |
& Run Cond, Rec. RGD
> No. | (e | G CLASSIFICATION REMARKS
- ? | | 1-8-8-8 T Top Sof, mf brown Silty Clay,
i / | loose, dry
. ' /// 2 lp-to-5-17 "L Gravel, ¥F Send Lo F Sity Clay,
B / L dry
B ] 3 (e7-0-8 —  Red, F Sity Sand and Sandy Sit,
. ' ? | Lo Silty Clay
- /] 4 po-t5-15-15 L OMF Sty Clay and Gravel -
. ?*ﬁ————-——— Back fited w/ -
" ] gfﬁ”t 5 | 2-a-7-1 L CMF SAND to brown Silty Ciay,
moist
10~ / - Boring backilled w/
" / 6 |2-2-33 e Growt.
] ? ? 3745 - Dark gray F CLAY w/ Sand &
| / : | Gravel ‘
15 ? 8 §2-2-2-2 —  Gray Clay, w/ trace Silt, some
. § &> Sand {+] Gravel
) | -End of Borlng B 16
20 —
25— —
30 | ]




i Sybsurface Well Name/Location:
F'OwWn i ' -
Brown and Caldwell Boring Log |8-2 | roge 1ot
Praject: Vertical Defineation Praject No.: Start Date: 7/14/99
Client: Oyno—Nobe! ao1g2.00 Finish Date: 7/14/99
DRILLING DATA SAMPLING METHODRS
Inspector: Marc Conger Sampler Tube Care
Contracter: Maxim Technologies Type: Split~Spoon N4 Na
Equipment: Acker Auger Rig Diameter: 2" N4 NA
Method:; Jirect Fush Other: N4 NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELOPMENT DATUM:; NA
Material; NA NA Method: NA Srade: NA
Diameter {ID): NA NA Buration: NA THC: N4
Coupling: NA NA Gals. Purged: N4 TPL: N4
salt Slug Test: N4 North: MA
_ WELL CONSTRUCTION rock SAMPLE DATA {em/sec East: NA
= Samp.| Blows/ | Rec. USCS HNY | Geophysical Log: D yes E no
- No. { 6&in | (i) {ppm] .
2z Comments:
5 Hycraul VISUAL
g Bun t " ond. | BE% 1 Rap
° No. | e | () CLASSIFICATION REMARKS
4
4 ] 1 4-20-100/. -
Refusal @ 18
] L. . - Refusal @ 16"
5 .
10 -
15 —
20— -
254 -
30 | ]




' Subsurface Well Name/l.ocation:
Brown and Caldwell ‘ 6— -
a C BOHHQ LOQ / Page fof 1
Proiect: Verticai Delineation Project No.: Start Date: 7/15/99 -
Client: Jyno—Nobel 80182.001 Finish Date: 7/15/69
DRILLING DATA SAMPLING METHOBDS
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Spiit-Spoon NA NA
Equipment: Acker Auger Rig Diameter: 2" NA NA
Method: Dirsct Push Other: NA NA NA
WELL CONSTRUCTION HELL SURVEY DATA
Material: NA NA Method: vA Brade: NA
Diameter (ID): NA NA Duration: N4 THC: NA
Coupling: NA NA Gals. Purged: N4 TPC: NA
’ 50l Slug Test: NA ' Nerth: M4
WELL CONSTRUCTION ook SAMPLE DATA {ci/see) East: Nd
= Samp.| Blows/ | Rec. {yonc HNU | Geophysical Log: D.yes no
o Ho. | &in | (it} {ppm) )
= Commeants:
g Hydrau VISUAL |
& Run Con?j.. Rec. | pen
3 Now | Gt | (it CLASSIFICATION REMARKS
3 1{4{‘*—‘ Refusal @1 | - - Refusal @ I
5 -
10~ -
15 —
20-] -
251 —
30 ] i




Well Name/l.ocation:

- Subsurface
Brown | : 610
Project: Vertical Delineation Project No.: Start Date: 7/14/99 o
Clent: Dyno-Nobel 80182.001 Finish Date: 7/14/98
DRILLING DATA ' SAMPLING METHODS
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Split~Spoon A NA
Equipment: Acker Avger Rig Diameter: a" NA NA
Method: Direct Push Other: NA NA NA
WELL CONSTRUCTION " WELL SURVEY DATA
Material: NA A Method: M4 Grade: NA
Qiameter {ID) NA NA Duration: NA TWC: VA
Coupling: NA NA Gals. Purged: N TPC: N4
soil Slug Tesi: M4 Horth: N4
WELL CONSTRUCTION ook SAMPLE DATA {(.:m /sec) East: MA
= Samp.| Blows/ | Rec, USES HNU { Geophysical Log: [] yes Eﬂ no
& No.{ 6&in | {ft) {ppm) .
= . Comments:
= Hydraul . VISUAL
g Aun | “eond. | P€C 1 rap
> No. | (e | ] CLASSIFICATION REMARKS
E / | b 3-3-5-4 - Ash, Rock Debris, Caps, wire,
] / Sulfer odor
" /// §-4-20~10041 - Ash, Bedrock
E Refysal @ -
5] 4 - Refusal @ 40°
10 -
1b— —
20— —
25~ =
30 ] i




Subsurface

Well Name/Location:

' Idw : : 6-19
Brown and Caldwell Boring Log page 1ot
Project: Vertical Delineation Project No.: Start Date: 7/15/89 o
Chent: Oyno—Nabel 60192.001 Finish Date: 7/15/98
DRILLING DATA SAMPLING METHODS
Inspector: Marc Conger Sampler Tube Core-
Contractor: Maxim Technolocgies Type: Splif~Spoeon NA NA
Equipment: Acker Auger Rig Diameter: 2" NA NA
Method: Direct Push Other: NA NA NA
WELL CONSTRUCTION WELL SURVEY DATA
) Riser Screen DEVELOPMENT -DATUM: NA
Material; MA NA Method: N4 Grade: NA
Diameter (ID: NA NA Duration: M4 THC: NA
Coupfing: NA NA Gals. Purged: N4 - TPC: NA
soif Slug Test: M4 North: N4
WELL CONSTRUCTION o SAMPLE DATA (em/sec) East: A
= Samp] Blows/ §Rec. |00t HNU } Geophysical Log: D yes no
b No. { &in |} {ft) {ppm) .
= Comments:
2 Hydraul ' '
& Run Cond. Rec, 200 VISUAL R MA
p No. | Shd | (] CLASSIFICATION EMARKS
- 1 {4-8-5-8 - browa Silty Sand w/slag matesial
™ | S BaCKh"ed H/ 2 4‘8’7"“ = Bﬁrmg backf[lled W/
| Cement L Grout.
Grout
5 e SpitSpoon | 3 |20-100/4 — . Spiit Spoon Refusal @ § End of Refusal B &
n Refusal @ 5 Boring & 5
10 —
15— |
20 -
25 .
30 | -




well Name/location:

Subsurface
; 6—25
Brown and Caldwell Boring Log 2 oo 1 of
Project: Vertical Oelineation Project No.: Start Date: 7/14/09 :
Cient: Cyno~Nobel 60182 60! Finish Date: 7/14/98
DRILLING DATA SAMPLING METHODS
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Split-Spocn NA NA
Equipment: Acker Auger Rig Diameter: 2" NA NA
Method: Direct Push Other: NA NA NA
WELL CONSTRUCTION ' WELL SURVEY DATA
Riser Sereen BEVELOPMENT BATUM: NA
Material: NA NA Method: AA Grade: NA
Diameter (ID): NA NA Duration: NA TWC: NA
Coupling: NA NA Gals, Purged: NA TPC: N4
s6il Slug Test: NA North: NA
WELL CONS?RUCTION pory SAMPLE DATA (em/sec) East: N
= Samp Blows/ {Rec. |,onct HMU | Geophysical Log: D yes no
2 No. | &in §{ft) (ppm] .
= Comments:
A=
o dray.
= Run Hgond Rec. RED VISUAL
2 No. | g%, | (3] CLASSIFICATION REMARKS
. E _ 1 He-13-9-9 -
~ ‘ et Refusal @ -
| 2.3 2010074 L Refusal € 2.3 °
5. =
10— —
th— -
20+ —
25— -
30 ] I




Weli Nam_e/Locatidn: -

Subsurface
Brown and Caldwell Boring Log |8—30 rage 1 of
Prolect: Vertical Oelineation Project No.: Start Date: 7715709
Clent: Oyno—Nobel 60192.00! Finish Date: 7/15/99
DRILLING DATA SAMPLING METHODS
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Split—-Spoon NA N4
Eaquipment: Acker Auger Hig {iameter: 2" NA NA
Method: Oirect Push Cther: NA NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Material: NA NA Method: NA Grade: NA
Diameter (ID): NA NA Duration: N4 THC: NA
Coupling: NA NA Gais. Purged: NA TPL MA
TRUCTION s6it SAMPLE DATA Stug Test: N4 North: N4
WELL CONS rock | - {cm/sec) East: N4
= Samp.; Slows/ |-Rec.lonc HNU] Geophysicat Log: ] yes no
£ No.f Bin 1 it ®pR) o mments:
% Run Hgg;‘adm Rec. ]t VISUAL REMAR KS
*‘-’8 M- | opgsec | () CLASSIFICATION
N &L‘“““‘“ Relusal € ¥ i Refusal @ {
5 -
10 -
15— =
20 _
25— "
30 | ]




Subsurface N,E“ Name/Location:
T - 6—32
Brown and Caldwell Boring Log poge 1ot
Project: Vertical Delinestion Project No.: Start Date: 7/16/99
Client: Dyno—-Nobe/ 80192 001 Finish Date: 7/168/99
DRILLING DATA SAMPLING METHODS
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Split-Spoon NA NA
Equipment; Acker Auger Rig Diameter: 2" NA NA
Method: Direct Push Gther: NA NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Material: NA NA Method: N4 Grade: NA
Diameter (ID) NA NA Duration: N4 JTHC: NA
Couphng: NA NA Gals. Purgad: N4 TPC: NA
" soll Slug Test: N4 North: vA
WELL CONSTRUCTION o SAMPLE DATA (cm/sec) East: M
= Semp, Blows/ | Rec. |0 | VU [ Geophysical Log: [yes o
@ No. | Bin | {ft] {ppm] .
> Comments:
5 Hydra " VISUAL
& Bun | “cond. | R6S | rop
> No. | coviee | (it} ™ CLASSIFICATION REMARKS
v .
. ? bl e - Brown/Orange MF SAND () Silt
= ;a: Backliled w/ | 2 10-10-34-39 - Boring backffied w/
o / Cement L Grout.
Brout
5 / 3 fie-18-15-10 -
. v 4 43-30-46-53 L Brown w/ Black Ash/Peat, F SILT
i /| | (+)Sand
- /}/ §5-86-100/, - ol s o
Spit Spocn plit Spoon Refusal ® 9.6° End 'of
10 Refusal @ — Boring @ 95 Refusal € 3.6
- a8 L
15 -
20— =
25 -
30 | i




Well Name/Location:

: Subsurface
rown i - 8—36
Brown and Caldwe ‘Boring Log poge fof 1
Project: Vertfical Delineation Project No.: Start Date: 7/19/99 :
Client: Oyno—Nobe/ 50182.00¢ Finish Date: 7/18/98
DRILLING DATA SAMPLING METHODS
AInspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Split-Spoon A NA
Equipment: Acker Auger Rig Diameter: 2" NA NA
Method: Oirect Push Other: NA Na NA
WELL CONSTRUCTION WELL SURVEY DATA
Material: - NA " NA Method: VA ' Brade: NA
I|Diameter (ID): NA NA Quration: NA TWC: NA
Coupling: ) NaA N4 Gals. Purged: NA TPC: N4
solt Slug Test: N4 North: N4
WELL CONSTRUCTION rock SAMPLE DATA {cm/sec) East: NA
= Samp, o HA Geophysical Log: O ves no
bx} No. {1 {ppm) ]
= Comments;
= Hydraui VISUAL
& Run ‘1 Ree, RGO 3
2 No. | Sond | ey | " CLASSIFICATION REMARKS
" / 1 [4-6-16-16 - Dark Brown SILT {+} Sand, roats
. ? f—————— BacKfilled w/{ 2 j6-18-28-2§ - Brown MF Sandy Silt, damp' Bcﬂné backtiled w/
i / Cement B Groud,
Grout
5 ? 3 jo-te-18-28 -
~ Split Spoon 24-100/ 4 - Spiit Spoon Refusal € 7" £nd of '
| Refusal @ T | Boring@T Refusal @ 7.0
10— —
15 —
20 -
25— —
30 ]




Well Name/Location:

Subsurface
Brown an idwell , 10~-04
own a d Ca d e Bormg {_OQ Page l of O
Project: Verticaf Defineation Project No.: Start Date: 7/8/92 o
Client: Ovno—Nobe! 60182.001 Finish Date: 7/9/99
: DRILLING DATA SAMPLING METHODS
Inspector: Mare Conger ' Sampler Tube" Core
Contractor: Maxim Technologies Type: Sphit-Spoon NA NA
Equipment: Acker Auger Rig Diameter: 2" MA NA
Method: Jiréct Fush Other: NA MA NA
WELL CONSTRUCTION KELL SURVEY DATA
Material: NA NA Method: NA Grade: N4
Diameter {ID); NA WA Buration: N4 TWG: MA
Coupling: NA NA Gals. Purged: n4 TPC: NA
soit ‘ Slug Test: NA Norih: NA
WELL CONSTRUCTION ok SAMPLE DATA {cm/sac) East: NA
= Samp. Blows/ §Rec. vses| HU | Geephysicat Log: D yes no
o No. | 6in (it} {ppm)] .
= : Comments;
& Hyda VISUAL
& B} Ceond. | RCC | rap
a No. | (it | () CLASSIFICATION REMARKS
0 7
~ {15-6-1-14 ~  Top Soil, grass, roots, loose F
] / | SHT, dry
~ / 2 A-8-5-17 - F Red to Brown Siity Clay to
N / | Clayey Silt, varved
5 / 3 15-7-0-H — F Brown to Gray CLSY and S#t,
B /// P Rolst
. % 4 61618 L {3") MF FLowing Sand, MF Silty
B ? e RacKfibed W/ | Sand, satwated
S / gﬁiﬁm 5 | 4-4-6-6 - Red Brown F Sty Elay, varved
10 ./ — | Bofing backfiied /
. / § | 4-4-2-5 - Red Brown CLAY, varved, mottled, Grout.
| / _ damp
& ? 7 | 4-5-5-4 =
15 ? 8 |5-4-4-4 —  Dark gray CLAY, platic, moist
- - - End of Boring @ 16°
20~ -
ol -
30 i




B d C ]d ” Subsur faCe Well Name/Location: -
rown an a ; 10—-086
o a we Boring Log Page { of 0
Project: Vertical Oefineation Project No.: Start Date: 7/8/29
Client: Dyno—Nobel 50182.001 Finish Date: 7/6/99
DRILLING DATA . SAMPLING METHODS
Inspectar: Marc Conger ' Sampler Tube Core
Contractor: Maxim Technologies Type: Split~Spoon NA NA
Equipment: Acker Auger Rig Diameier: 2" NA N4
IMethod: Direct Push Other: NA A NA
WELL CONSTRUCTION WELL SUHRVEY DATA
Riser Sereen DEVELOPMENT DATUM: NA -
Material: NA NA Method: N4 Grade: NA
Diameter (ID): NA NA Duration: M4 THE: NA
Coupling: NA NA | Gals. Purged: NA TPC: A
soit Slug Test: N4 North: N4
WELL CONSTRUCTION ok SAMPLE BATA (om/sec) East: NA
= Samp.] Biows/ .| Rec, uscs| U Geophysical Log: L] yes no
i No. | Bin | (ft) {pom} . 3
bl : Comments:
g Hydrad VISUAL
g Run § "Cond, | RES | pan - REM
S No. | (oo | ] CLASSIFICATION ARKS
0 Ve ‘ .
- / i 1i-6-8-8 T . Top Sofl, grass, roots, loose F
i / . SILT,dry
. ? 2 o101 L F Gray to Brown Silty Clay Lo
5 / i Clayey Silt
5 / 3 {4-6-8-10 - F Brown to Gray CLSY and Silt,
] / | maist
- 4 i8-Rp-e-e - F Sity Cla_y and Sty Sand,
| ? e Backilied w/ | varved, aoist
- % E_‘fgﬁ“t § 14678 - Red Brown F Sty Clay
104 / » Boring backfiled w/
. / B 1-3-4-4 - Red Brown GLAY, varved, motted, Brout, '
E ? . damp
. ? 7 14-d-4-4 L
15— ? 8 13344 —  Dark gray CLAY, platic, moist
= s L End of Boring 8 1§'
20~ —
25 -
30 | i




Well Name/Location:

' Subsurface
: 110—-18
Project: Vertical Oelineation Project No.: Start Date: 7/8/88 .
Client: Dyne—Nobel AGg2. 001 Finish Date: 7/8/99
ORILLING DATA SAMPLING METHODS . .
inspector: Marc Conger Sampler Tube Cora
Contracteor: Maxim Technologies Type: Splif-Spoon KA NA
Equipment: Acker Auger Rig Diameter: 2" NA NA
Method: Direct Push Other: NA NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Sereen DEVELOPMENT DATUM: NA
Material: NA N4 Method: MA Grade: NA
Diameter (IDX A NA Duration: M4 THC; NA
Coupling: NA NA Gals, Purged: N4 TPC; VA
soil Shig Test: NA Morth: MA
WELL CONSTRUCTION rodk SAMPLE DATA {cin/sec) | East: NA
%= Samp,|] Blows/ Rec). uses HNU} Geophysical Log: D yes ne .
£ No. | & {1t (ppo Commenis:
= Hydraul VISUAL
o Rin | “eond. | RES:H Rep ‘ MARKS
> No. | ot | ) CLASSIFICATION RE
o /// bol5-6-01-14 - Top Soil, grass, roots, loose F
i / | SHT,dry
- ? 2 }0-19-20-24 T Gray to Brown Silly Jlay to
i / | Clayey Sit
5 3 1704 I~ F Brown to Bray CLSY and Sit,
N /// L moist
. /] 4 |s---w - F Sity Clay and Sity Sand,
-1 ///4————__* BacKfilled w,{ . varved, moist
s gfgﬁm 5 |5-7-10-9 - Red Brown F Silty Ciay
10+ / — Boring backfiled w/
. / 6 3445 L Red Brown CEAY, varvad, nottied, Grout,
| ? L damp
-4 ' 7 |57-6-5 -
15 8 |4-4-44 —  Dark gray CLAY, platic, slight fuel
| v odor, moist )
| - | ““End of Boring @ 16’
20+ -
25 -
30 i




Subsurface Weli Name/Location:
r 11—03
Brown and Caldwell Boring Log vage 1070
Project: Vertical Delineation Project No.: Start Date: 7/12/99
Client: Bvno-Nobe! B0192.001 Finish Date: 7/12/99
 DRILLING DAT SAMPLING METHODS
Inspecter: Marc Conger : Sampler Tube Core
Contractor: Maxim Technologies Type: Split-Spoon NA NA
JEquipment: Acker Auger Rig Diameter: 20 NA NA
Method: Direct Push Other: NA NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser 'Screen BEVELOPMENT DATUM: NA
Material: NA NA Method: NA Grade: N4
Blameter {ID): N NA Duration: NA TWC: v4
Coupling: NA . NA Gals. Purged: MA TPC: A
_ .| s Slug Tesi: N4 North: N4
WELL CONSTRUCTION — SAMPLE DATA {em/sec) Fast: NA
= Samp. Blows/ | Rec, ysos| AN | Beophysical Log: D yes no
2 No.{ 8in | (ft] {opm R
= Comments:
B aun | S Rec. | oo VISUAL REMARKS
= No. | casec | U CLASSIFICATION
0 ! :
" e Po-3-55-1 - Orange to brown CMF Sand, SiT,
R /] | andF Gravel
-1 ? 2 15-14-30-24 -
H- / e Backfiied wf | 3 po-2-i-1y -~ F Brown to Gray CLAY and St Boring backfied w/
i / Lement N Groul. Befusai @8
/ Grout
- 4 13-19-27-32 =
s Spiit Spoon - Split Spoon Refusat @ 8 End of
B Relusal B 8 0012 | Boring® §
10 —
15 —
20— —
25+ -
30 ]




Subsurface | Wel Name/Location: -
_ an Idwell ; 13-09
Brown and Cald Roring Log poge 1ot 0
Project: Vertical Delineation Project No.: Start Date: £/29/99 :
Client: Oyno-Nobel 80Ig2.001 Finish Date: 6/29/99
DRILLING DATA SAMPLING METHODS
Inspector: Marc Conger Sampier Tube - Core
Contractor: Maxim Technologies Type: Split-Spoon NA AA
Equipment: Acker Auger Rig Diameter: 2" NA NA
Method: Oirect Push Other: NA NA NA
' WELL CONSTRUCTION WELL SURVEY DATA
Material; NA NA Method: M4 Grade: N4
|Diameter (ID): NA NA Duration: NA THC: N4
Coupling: NA NA Gals. Purged: NA TPC: NA
vt} Slug Test: A4 North: MA
WELEL CONSTRUCTION s SAMPLE DATA (cm/sec) East: NA
= Samp.r Blows/ | Rec. } oo ] HYU | Geophysical Log: [l yes no
P No. i '&in, {fL} {ppm} ’
= - Comments:
£ Hydraut VISUAL
g Run | “Cond. | %251 pap . KS
; No. | S | () CLASSIFICATION REMAR
- i {i0-8-9-0 ~  light brown Clayey Silt and top
] / s, dry
4 ? 3 Ho-g-i2- - Drown to gray Clayey Silt, varved
5 3 5-26-23-1 I~ dark brown SILT to Clayey Si,
] | moist '
h / 4 18-17-19-20 - Gray Lo Brown Clayey Sit to Silty
- ”%‘E’“—“ SacKited w/ | Clay, varved, moist
Cement
- / Broul 5 |4-8-7-10 -
10— / - Boring backfiied w/
- 6 |7-6-10-8 - red o brown CLAY to Sty Clay, Brout.
R / | mottled, varved
- / T | 4517 - Brown to gray plastic CLAY,
] / | varved, moist
154 ? g 17-12-44-8 —  Dark gray CLAY, platic, wet
. a . - - End of Boring @ 16"
20 —
25— -
30 | i




_ o Subsurface Well Name/Location;
Brown and Caldwell Boring Log | 1310 roge 1ot 0
Project: Verfical falineation . ‘ - Project No.: Start Oate: 6/79/89
Client; Oyno-~Nobe/ : 60192001 Finish Date: 6/28/99
DRILLING DATA SAMPLING METHODRS
Inspector: Marc Conger ‘ ‘ Sampler Tube Core
Contractor: Maxim Technoiogies Type: Split~Spoon NiA NA
Equipment: Acker Auger Rig Diameter: 2" NA NA
Method: Direct Push Other: A Na NA
WELL CONSTRUCTION " WELL SURVEY DATA
Materiak NA NA Method: NA Grade! NA
Diameter (I0) N4 NA Duration: NA TWC: NA
Coupling: NA N4 Gals. Purged: NA TPC: N4
: sail Slug Test: NA North: NA
WELL CONSTRUCTION ok SAMPLE DATA {em/sec) East: NA
= Sarp. Blows/ | Rec. USCS HNY :Geophysical L-eg: D yes no
8 No. | &in | (RI1™7] (ppm) .
2 Commeants:
= Hydraul VISUAL
g Run | U et | Bec | oon
° Ko. | gaoes | (1 CLASSIFICATION - REMARKS
] . 1 |5-3-8-81 - light brown Clayey Silt and top
1 ‘ | sol dry
- 7 pe-28-13-14 - brown to gray Clayey Siit
£ 3 |8-o--i —  dark brown SILT to Clayey Silt,
B | moist
- 4 [#-18-14-12 Foored, brown.tu gray Sitty Clay,
= e BacKfilled w/ - "a“'e‘_j* olst
Cement
- Grout 5 {4-4-8-10 -

Boring backfiled w/

§ 19-20-18-44 - red to brown CLAY to Sity Slay, Grout.
motifed, varved :

7 {34-11 - .. brown to gray plastic CLAY,
varved, moisi

8 |7-6-7-8 -
T End of Boring @ 16"

5
|

OO NSO NNNNNN
|




Subsurface

well Name/Locatioﬁ:

Brown and Caldwell - 13—18
and Caldwe Boring Log , Page 1 of 0
Project: Vertical Delineation Project No.: Start Dater 6/30/99
Client: Dyno-Nobet 80192.001 Finish Date: 8/30/89
DRILLING DATA ' SAMPLING METHODS
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Splift-Spoon NA N4
Equipment: Acker Auger Rig Diameter: a" NA A
Method: direct Fush Other: NA NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELOPMENT DATUM: NA
Materiak N4 NA Method: MA Grade: Na
Diameter (1Dk NA NA Duration: N4 TNC: N4
Coupling: NA NA Gals. Purged: NA TPC: NA
501 Slug Test: MA North: NA
WELL CONSTRUCTION . ook SAMPLE DATA (cm/sec) East: NA
= Samp Blows/ |Rec. |, ..ol HNU | Geophysical Log: [:]'yes no
@B No, | 6in }{fL) {ppm} . :
& Comments:
& Hytad VISUAL
& Run fond. flec, ROD
p o, | ont | CLASSIFICATION REMARKS
- % { 340 - loose, mf SILT to Sity Clay, dry
— ? 2 |B-10-14-13 - F Clayey Sit to Sity Clay, damp
5 - / 3 (581544 — F Clayey Sit w/ Sitty Clay,
B / | varved
- / 4 |p-14~20-2] - Brown to Gray CLAY, varved,
. ?« Backfiled w/ L moist
. % et 5 5684 - F 6ray to Browo Dlay (-sit)
damg, rarved
10 vy - Boring backfiked w/
- ? § l8-~ip-10-10 - Gray CLAY, moist, vaived Greut.
. 2 7 Ho-8-9-15 ~  Bray plastic CLAY, varved, moist
15— /// g | 2-2-5-4 -
. i v - End of Boring 8 16’
20— -
25— —
30 i




Subsurface Well Name/Location:- -
Brown and Caldwell - 1 21-01 -
Boring Log : Page 1 of 0
Project: Vertical Delineation Project No.: Start Date: 7/1/9¢ ‘
Client: Oyno—Nobe/ 50192.001 Finish Date: 7/1/99
DRILLING DATA SAMPLING METHOOS
Inspector: Marc Conger ‘ Sampler Tube Cote
Contractor: Maxim Technologies Type: Split~Spoon NA A
Equipment: Acker Auger Rig Diameter: 2" NA NA
Method: Direct Push Qther: - NA NA NA
WELL CONSTRUCTION WELL SURVEY OATA
Riser Screen DEVELOPMENT DATUM: NA
Material: NA NA Method: NA Grade: NA
Diameter {10): NA NA Duration: vA THWE: N4
Coupling: NA NA Gals, Purged: N4 TPC: VA .
§Of Slug Test: NA North: NA
WELL CONSTRUCTION ok SAMPLE DATA {cm/sec) East: wa
e {Samp.| Biows/ }Bec, USCS BN | Geophysical Log: D yes.;‘ no
% No.| 8@ {ft) {ppm)
= - Comments:
= - | Hydratl,
& i | oo [Rec oo VISUAL
d bo. | ont |l CLASSIFICATION REMARKS
0 %
- ? i a-0-7-5 - Light Brown, MF Clayey Silt, dry
e : 2 }2-3-4-8 - F Brown Sity Clay, ReDoy stalning
5 / 3 | 5-8-7-1 L~ Red to brown Clayey Sitt with thin
| ? ' _ gray CLAY layers, moist
. 4 |-1-1e-15 -
- / pozonnnmnrmmer Bael fillRd W/ =
] Lement 5 | a-t-tp-12 - Red o Brown, gray Silty Ciay,
10 Grout mottied, varved
LA B Boring backfiied w/
. ? § | 2-3-6-4 - Grout.
. ] 7 |-t - Red to gray CLAY, moist mottled,
| / | varved, saturated
15 ? 8 | 2epep-p L Dark Gray CLAY, platic, no
| ¢ ] struclure, saturated
) - d of Boring & 16"
20— —
25— -
30 ] i




Subsufface

Well Name/ Locatio-n: .

alaw i 2110
Brown and C ld 8” Borlng LOQ Page 1 ot 0
Project: Vertical Delineation Project Ne.: Start Date: 7/1/98
Client: Oyno-Nobei B0182.001 Finish Date: 7/1/89
DRILLING DATA SAMPLING METHODS
Inspector: Marc Conger Sampler Tube Core
Contractar: Maxim Technologies Type: Split-Spoon NA NA
Equipment: Acker Auvger Rig Diametear: 2" NA N
Method: Direct Push Other: NA NA NA
WELL CONSTRUCTION WELL SURVEY DATA
_ Riser Sereen DEVELOPMENT . DATUM: NA
Material: NA NA Method: N4 Grade: M4
Diameter (10} - NA- NA Duration: N4 TWC: NA
Coupiing: NA NA Gals, Purged: NA TPC: NA
: soil Slug Test: N4 North: NA
WELL CONSTRUCTION ook SAMPLE DATA {cm/sec) East: NA
= Samp.| Biows/ |Rec. {yenoi HNU |Geophysical Log: ' D.‘yes no
& No. 1 Gin | (ft) {ppm)
= Comments:
== Hydraut VISUAL
g Run e ond. | BC | pep MARKS
2 No. | o | () CLASSIFICATION REMA
- 2 I | 3-4-4-7 - Light Brown, ¥F Clayey Sit, dry
- ? 2 17-1-0-1 - F Brown Silty Clay, ReDox staining
5 ] 3 46101 L~ Red to brown Clayey Silt with thin
| ? | gray CLAY layars, moist
. 4 Je-14-16-18 R '
. /wm———- Backliled w/ -
. / g{eg:}etnt 5 [5-8-13-8 ~  Red to Brown, gray Sity Clay,
30 | / | pottled, varved X g
Boring backfiled v/
N § |38t - Brout.
. 7 |io-t-10-7 - Red to gray CLAY, noist aottied,
g L varved, safurated
15 § | i3 —  Dark Gray ELAY, pletic, ro
i s stracture, saturated
] ‘ _\End of Boring & 16'
20 L
25— -
30 | i




o Subsurface Well Name/Location: -
Brown ar ldwell . | 21-18 :
n and Cad e BOflﬂg LOQ Fage 1 of O
Project: Vartical Oeiineation Project No.: Start Date: 7/1/69
Client: Oyno—Nobel . 80192.001 Finish Date: 7/1/99
DRILLING DATA SAMPLING METHQDS
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technoiogies Type: Split-Spoon ~ NA NA
Equipment: Acker Auger Rig - Dismeter: 2" NA NA
Method: Direct Push ) Qther: NA NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Sereen BEVELOPMENT DATUM: NA
Material: NA NA Method: NA ' Grade: NA
Diameter {I1D): NA NA Buration: MA THC: nA
Coupling: NA NA Bals. Purged: NA TPC: NA
soil Slug Test: M4 North: N4
WELL CONSTRUCTION ook SAMPLE DATA (cm/sec) - East: NA
= P Sémp. Bg}y:s/ ??fj USCS HNU] Geophysical Leg: [ yes no
2 o B ©om comments: '
B Hydrau VISUAL
o Run { "eond. | 701 Rao REMARKS
S to. | hee | (0 CLASSIFICATION MA
0 Ve B
- ? [ |27-8-10 - Light Brown, ¥ Clayey Sil, dry
= ? 71510152 - F Browr Clayey Silt, toose
5 / 3 e-10-8-8 . — Red to brown Clayey Silt with- thin
N / | gray CLAY layers, qoist
g "/ 4 i-1-19-8 - o
= ?WM Backfflad v/ - -
- g?&elm § {3-6-8-¢ - Red to Brown, gray Silty Ciay,
motlled, varved
10 /] - Boting backfifed w/
N / 6 | 2-3-5-4 = Grout.
- / 7 {3-d4-4-4 - Red {o gray CLAY, moist ﬁmtiied,
i / | varved, saturated ‘
15 / FL I ‘- Dask Sray CLAY, platic, no
| A structure, saturaled
| End of Boring & 15'
20 -
25 -
30 | ]




Subsurface

Well Name/i_océtion:

row | I : 22~
Brown and Caldwe Boring Log 14 poge 1ot
Project: Vertical Delineation Project No.: Start Date: 7/23/99 L
Client; Jyno-Nobe/ 60192.001 Finish Date: 7/23/89
DRILLING DATA SAMPLING METHODRS ‘
inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Split~Spoon NA NA
Equipment: 550 ATV Auger Rig Diameter: 2" NA NA
Method: Direct Push Other: M4 NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Materiat NA NA Method: M4 - | Grade: NA
Diameter (10D} NA NA Duration: N4 TWC: NA
Coupling: NA NA {Gals. Purged: N4 L TPC: NA
solt Slug Test: VA North: N4
WELL CONS"{BUCTION ok SAMPLE DATA (cm/sec) East: NA
= Samp, Blows/ | Rec. | onc | HNU IGeophysical Log: il ves no
B No. 1 6in | (ft) tpoml . .
= omments:
= Hydrath. VISUAL
& Bun i “eone | €S| pop REMARKS
'B No. | cassec | (T CLASSIFICATION
. / ] bt . Piant Materid, wire, metal, Red
_ Brown Siity Clay )
- Dead plants/root materiat
- /< Backfiled w/l 2 | k2t - Red Brown Silty Clay create 2' gap above sof,
Cement samples were coflected
7 Groul B where 0 began
5] ? 3| H-HHH - Bray to Red Brown Silty Clay (#) H= Wiehgt of
] | Clay Hammer {1401bs), no blows
s /| 4 | 1234 - Gray CLAY, Plastic, satorated
7 /// 3 Boring backfiied w/
. / § | 1-a-p-4 - Grout.
10— /1 -
-] / § |3-7-4-17 -
| 2 7§ -1004 - : .
) End of Boring 8 135
- ~e——— 5piit Spoon o ‘
15— refusal »
135
20 -
25 —
30 | i




Subsurface

Well Name/Location:

dwell o 22—18
Brown and Ca' Borlng LOg Page 1 of 0
Project: Vertical Delinealion Project No.: Start Date: 7/20/99 :
Client: Dyno—-Nobel 80192.001 Finish Date: 7/20/99
DRILLING DATA SAMPLING METHODS
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technalogies Type: Split=Spoon NA NA
Equipment: 550 ATY Auger Rig Diameter: 2" NA NA
Method: Oirect Push Other: NA NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVEILOPMENT DATUM: NA
Material: NA NA Method: VA Brade: NA
Diameter {ID): NA NA Ouration: VA THC: NA
Coupling: NA NA Gals. Purged: N4 TPC: M4
50if Siug Test: MA North: NA
WELL CONSTRUCTION — SAMPLE DATA (cm/sec) East: NA
= ‘ Sampi Biﬁeg*sl Fz;:{a Uses {HNU] Geophysical Log: [ yes , no
£ No. . : PP omments:
= Hydraul VISUAL
g fun Y "Cona. | 76 | e REMARKS
o Mo} caisec | (U CLASSIFICATION
0 _
. .
- / 1 13-4-5-8 - Red/Gray MF Sandy Silt to Sity
] | Clay
7 ? 2 5555 - Gray/Brown Silty Clay
N / B Dead plantsfreot malerial
5 / 3 |2-3-3-4 -~ Gray/Brown Clayey Sit create 4 gap above sof,
/ samples were colflected
1 - where sof began
- , / 4 | 42 - Gray/Black . {salt & pepper) F
. ?4_.___.* Backtiled w/ | SAND [+ St
- cenent 5 1 3-2-0-2 L ray iy, Plastic
10~ % u
= ? . B -4 e
¥ ] : i a Boring backidied w/
. / 7 13-7--12 L Layered F Gravet (clean)w/ F- Brout.”
| %R | SAND, 6ray to Black
15 é 8§ 2-22-20-2) -~ F Gravel, F SAND (4] Silt: {-)
] A - Clay, saturated e
| | “nd of Boring @ 15"
20— -
-~ -
25 -
30 ] ]




Well Name/Location:

Subsurface
Brown and Caldwell e 2221
' € Boring Log Page 1 of 0
Project: Vertical Defineation Project No.: Start Date: 7/19/89 -
Client; ODyno—-Nobe/ - - B0182.001 Finish Date: 7/18/96
DRILLING DATA SAMPLING METHODS
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technoiogies Type: Split—Spoon NA NA
Equipment: 550 ATV Auger Rig Diameter: 2" NA NA
Method: Direct Push Qthet: NA NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Soreen DEVELOPMENT "DATUM: NA
Material: NA NA Method: MA Grade: N4
Diameter {(ID): NA NA Duration: NA THE: NA
Coupling: NA NA Gals, Purged: NA TPC: NA
sail Slug Test: NA North: N4
: HE[TL CONSTRUCTION — SAMPLE DATA {em/sec) East: NA
= Samp| Blows/ |Rec. uSCS H{ | Geophysical Log: D ves ‘E no
2 MNo. | 6in | (it} {ppm) .
= Comments;
g Hycrai VISUAL
& B | Toond | BEC | pep
S No. | e, | () CLASSIFICATION REMARKS
O 74
= / bob -2-3-5 - Gray CIAY, w/ plant material
i} % {Dieset Ddor)
- ? 2 Fa-5-10-7 - Gray CLAY to brown Silty Clay )
7 / - Dead plantsfroot materiat
5- / 3 | 4-6-4-3 — create 4° gap above soll,
/ samples werg collected
i // . where sof bagan
. ] 41l -
B ?«—-—-———— Back fited w/ o
Cemeant
. / Grott 5 Fi B
10 % =
- ? 8 | -2 =
i % ' i : Boring backfited w/
- / 7 | 7-8-5-4 - Layered F Grave! {clean) w/ F Grout.
i s SAND, Gray to Black
15— ? 8 |5-4-4-4 —  F Gravel, F SAND {+) Siit {~)
_ " /] Clay, saturated
| ?\End of Boring € 18’
20— B
25— -
30 ] ]




Subsurface WE!I Name/Location:
Brown and Caldwell : 2226
BO“DQ LOQ ) Pagerof!
Project: Vertical Delineafion Project No.: Start Date: 7/20/99 .
Client: Dyno—-Nobef B0192.001 " Finish Bate: 7/20/089
DRILLING DATA SAMPLING METHODS
Inspector: Marc Conger ' Sampler Tube Core
Contractor: Maxim Technologies Type: Split-Spoon NA NA
Equipment: 550 ATV Auger Rig Diametegr: 2 A NA
Method: Direct Push Cthet: NA& NA N4
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen PEVELOPMENT DATUM: NA
Material; NA NA Method: VA Grade: NA
{hiameter (ID) NA NA Duration: MA THC: MA
Couplng: NA NA Gals. Purged: N4 TPC: N4
sofl Slug Test: VA North: NA
HEL_L CONSTRUCTIO!\MI ek SAMPLE DATA {cm/sec) Eést: N
e Samp.| Blows/ | Rec. f,cnc| HNU |Geophysical Log: L] ves no
P Ho. | &in {{ft) {ppm) . S
= Comments:
i Hydrau VISUAL
g Run § “ond. | B2C | pon
2 No. | garsee | (10 CLASSIFICATION REMARKS
L ' .
n / i 12357 - Red/Gray/brown MF Siity Clay,
N / - {diesel oder)
- /; 2 | 8555 . grayfﬂmwn Silty Sand to Silty
i3
. / » 4 Dead plants/root materist
5 / 3 1 30t - create 4' gap above soll,
/ samples were collected
N / ‘ - where soil began
. ] 4 Jest0-7 -
= ?<————— Backfilied w/ -
i / gi‘;ﬁ”l 5 {6-7-13-7 - Layered F Gravel {clean) w/ F
10— /‘ | SAND, Gray to Biack Borina backfiled s/
] . . onng backiilled «
4 e Split Spoon | B |20-100/3 | Endof Boring B10.8 ~Brogt. '
K refusst @ L
1.6
15— -
20~ —
25— —
30 ]




Well Name/Location:

Subsurface
Brown and Caldwel - 22-2 -
ald e‘ BOI’!!’IQ LOQ ﬁ? Page | of §
Proiect: Vertical Delineation Project No.: Start Date: 7/22/99 .
Client: Oyno-Nobel 60192004 Finish Date: 7/22/99
DRILLING DATA SAMPLING METHODS
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technolagies Type: Split-Spoon NA NA
Equipment: 550 ATV Auger Rig Diameter: 2 NA NA
Method: Direct Push Other: NA N4 NA
WELL CONSTRUCTION MWELL SURVEY DATA
Riser Sereen DEVELOPMENT OATUM: NA
Material NA NA Method: M4 Grade: NA
[Diameter (ID): NA NA Duration: A4 THE: Ma
Coup!ing: NA N4 Gals. Purged: N4 TPC: N4
soil Slug Test: VA MNorth: VA
WELL CONSTRUCTION ook SAMPLE DATA (cm/sec) East: Ma
= Saimp| Blows/ | Rec. lona! HW |Gaophysical Log: ] ves no
3 Mo. | 6 L) 1777 {ppml) ]
= . Comments:
&= Hydraut. VISU AL
& Run | “cond. | 2% | rap
> No. | e | CLASSIFICATION REMARKS
. 7 1] 2-4-7-3 L Blie/Gray Silty Clay to Clay,
i / | mottled
. ? 2 ] 2-2-7-2 -
] / ' o Dead plants/root material
5 / 3 {127 —  Gray Silty Clay to Clayey Sit create 47 gap ebove sof,
/ samples weie collected
. / ‘ 3 where soil began
. ] 4 | 3656 - .
4 ?W_. gachill!ed wf 7 - Baring backfiled w/
. % B § 13}22-45-1001.3 - Browt.
10—+ -z Split Spoon - End of Boring € 1
R refusal @ 1§ _
15+ =
20— —
3 B
25 =
30 | i




Subsurface

Well Name/Location:

: 22—-30
Brown and Caldwell Boring Log |22 roge 1 of 1
Project: Vertical efineation Project No.: Start Date: 7/23/99 :
Client: Dyno~Nobel B0192.00! Finish Date: 7/23/99
DRILLING DATA SAMPLING METHODS
Inspector: Marc Conger Sampler Tube " Core
Contractor: Maxim- Technologies Type: Spiit-Spoon NA N4
Equipment: 550 ATV Auger Rig Diameter: 2" VA NA
Method: Direct Push Other: NA A NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELOPMENT OATUM: NA
Material: NA NA Method: NA Grade: MA
Diameter (1D} - NA NA Duration; NA TWC: vA
Coupling: NA NA 1Gals. Purged: N4 TPC: NA
50il - Shug Test: M4 North: VA
WELL CONSTRUCTION — SAMPLE DATA (cm/sec) East: NA
= Samp Blows/ | Rec. |,icncl HNU | Geophysical Log: (] yes no
Y Ne, { &in | (it) {ppmli .
= Comments:
£
=4 Hydrau,
S No. | e | ) CLASSIFICATION R
= s b 13-4 L Gray/Biue Bray, CLAY to Sity
] / | Clay, Roots
- /// F 2 | 2-4-3-3 -
i / B Dead plants/root material
5+ : ' 3 ]+oT-8 —  Gray CLAY, Mottles, plastic create 4 gap above soll,
/ samples were collecled
- / - whese soil began
. ! 4 {4979 - Gray F Sily Ciay to Clayey Sit
y ?*———*—*— Back led w/ : 2
. 9% cenent 5 | i L Gray Clay, Mottied, Plastic
10 % B
. ? B - -
] % | i Boring backtiled w/
i ;/ 7o - . Grout,
— I
15— ? 8 | 387 —
. £ L End of Boring © 16"
20~ -
25~ -
30 ] i




Subsurface

Well Name/Location:

Brown and Cald ‘ 22-~32
C well Boring Log ' Page 1 of 1
Project: Yertical Defineation froject No.! Start Date: 7/23/99 '
Client: Dyno—-Nobe/! 80192.001 Finish Date; 7/23/99
DRILLING DATA SAMPLING METHODS
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Split~Spoon NA N4
Equipment: 550 ATV Auger Rig Diameter: 2" NA NA
Method: Direct Push Other: NA NA N4
WELL CONSTRUCTION WELL SURVEY DATA
Material: NA NA Method: N4 {6rade: MA
Diameter (ID): NA N4 Duration: VA TWC: N4
Coupling: NA N4 Gals. Purged: M4 TPC: MA
soil - Slug Test: NA North: N4
WELL CONSTRUCTIONl ook | SAMPLE DATA (em/sec) East: Ma
= Semp.| Blows/ | Rec, |, coc | HNU | Geophysical Log: ] yes no
& Ho. | 6in | {ft) {ppm) )
hust Comments:
2 Run | M0 e | VISUAL REMARKS
2 No. | cossec | U CLASSIFICATION -
- | e L Gray/Brown CLAY to Silty Clay,
Motiled
] Dead plants/root material }
. e BacKfilled wf{ 2 | 9-6-5-8 - create 2° gap above soil,
Cement ‘ t&;mples géel;e gollected
i Grout - _ . whete: soit began
End of Boring € 16
5 3 | 210072 oring backfited w/
R - Grout. i
10 —
15~ |
20+ -
25— -
30 ] ]




Well Name/tocation:

Subsurface
Brown and Caldwell 9 - | 26D~4
/e Boring Log | Page 1 of 0
Project: Vertical Delineation Project No.: Start Date: 7/1/99 )
Client: Dyno-Nobéf 60182.001 Finish Date: 7/1/99
. DRILLING DATA SAMPLING METHODS
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Split-Spoon NA NA
Equipment: Acker Auger Rig Diameter: 2" NA NA
Method: Oirect Push Other: NA NA NA
WELL CONSTRUCTION WELL SURVEY BATA
Material; N4 NA Method: NA Grade: NA
Diameter (ID) NA " NA Duration: N4 TWC: M4
Coupling: MNA NA Gals. Purged: N4 TPC: NA
‘ " sl Stug Test: NA North: VA
WELL CONSTRUCTION s SAMPLE DATA (cm/sec) East: NA
o= Samp.| Blows/ | Rec. f, ooof HNU | Geophysical Log: ] yes no
& No. | Bin [ (fi) {ppamlt .
= Comments:
oy
= P Hydrau, -
8 Run Cond. Hee. /G0 VISUAL RKS
S Mo | RS | () CLASSIFICATION REMA
v 7
. / | he-ts-12-% L brawn to Blake MF SILT 1o
| / | Clayey Silt
e % 7 {2-12-18-18 - F Brown Clayey Silt, loose
5 /] 3 1422 L Red to brown Clayey Sitt with thin
R ? | gray CLAY layers, mofst
. / 4 481013 .
= ///W_ Backfiled w/ -
1
- % gfgiﬁ“ 5 | 4-7-1-1t _ Red to Brokn, gray Sy Clay,
10— / | mottled, varved
Boring backiiled w/
] / § |3-5-9~0 - Grout.
B /; 7 |8-4-8-10 - Red to gray CLAY, noist mottled,
i / | varved
15 ‘ ? 8 | H-3-3 —  Dark gray CLAY, platic, wet
. & "} €nd of Boring € 16"
20 -
25 -
30 ] i




Well Name/Location:

- Subsurface
r aldwell ' 6D-8
Brown and C e Boring Log |2 poge 1010
Project: Vertical Delineation Project No.: Start Date: 6/30/99 o
Client: Oyno-Nobel 50192.001 Finish Date: 6/30/99
DRILLING DATA SAMPLING METHODS
Inspector: Mare Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Spit-Spoon MA NA
Equipment: Acker Auger Rig Diameter: 2" WA NA
Method: Direct Push Other: NA NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Material: NA NA Method: N4 Grade: NA
Diameter .(ID) NA NA Duration: NA THWC: N4
Coupling: NA NA Gals. Purged: NA TPC: NA
sait Siug Test: M4 Morth: NA
WELL CQNSTRUCTION ook SAMPLE DATA {cm/sec) East: A
= sanp Blows/ | Rec. |,o0cl WU | Seophysical Log: L] yes no
il No. | 6@ | () {ppm) .
= Comments:
= Hydras VISUAL
oy RUG | “eond. | TEC: | pap | ARK
s No. | e |l CLASSIFICATION REMARKS
C o ? 1| 3-5-5-% - Asohault, F brown Clayey Si,
) / | loose
- / 72 18-6-10-1 I~ F Brown Clayey Sit, foese
Bl 3 |4-6-9-10 -~ Red to brown Clayey Silt with thin
i /  gray CLAY layers, moist
. ' 4 |7-a-10-85 -
= / » Backfiied w/ o _
i / ' greglietnl 5 | 3-6-8-1 +  Red to Brown, gray Siity Ciay,
10 / | mottled, varved .
Boring hackfilied w/
. ? 8 |8-o-12-B3 - Erout.
- ? 7 |9-9-13-18 -~ Red to gray CLAY, moist moitled,
B / | varved
154 ? 8 | +-2-3-5 I~ Dark gray CLAY, platic, wet
. /] g - End of Boring 8 16"
- I~
20 -
25 =
30 | i




Subsurfaée

Well Name/ Locatio‘n:

Brown and Caldwell Boring Log | 28611 page 1010
Project: Verficat Delineation Project No.: Start Date: 7/2/89
Client: Oyno-Nobe! 50192001 Finish Date: 7/2/39
DRILLING BATA SAMPLING METHODS
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Split-Spoen N NA
Equipment: Acker Auger Fig Diameter: 2" NA N4
Method: Oirect Push Other: NA NA NA
' WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELOPMENT DATUM: NA
Materiak NA NA ' Method: NA Grade: M4
Diameter (ID): NA NA Duration: NA TWC: NA
Coupling: NA NA Gals. Purged: NA TPC: N4
seit Shug Test: N4 MNorth: M4
WELL CONSTRUCTION ok SAMPLE DATA {om/sac) Easts Nd
= . {Samp| Blows/ | Rec. |l HNU | Geophysicat Leg: [l yes no
b No. | Bin (i) 1 {ppm) ) ,
2= ‘ Comments:
& Hydao |, | VISUAL
= Bun | pona | REC: | gan EMARKS
S No. | e | CLASSIFICATION REMARK
0 7
4 7/ | 4333 L Fil, Brown Clayey Sitt
- ? 2 15568 - Brown F Clayey Silt, damp
5 ? 3 ] 5-2-0-1 -
- e 4 [t--4-15 - Lt. Brown o red Clayey Sil,
- _ ?{m—_—— Backiiled w/ | moist
- / gf;fﬁ“i 5 |5-7-10-12 L Lt Brown to red Clay and Siity
Clay '
10~ / - Boring backfillad w/
. ? 8 |3-4-7-7 L Grout,
] 2 i | 4-8-9-8 -
15— ? B | 3-5-7-¢ | Brown to Gray CLAY, saturated
. — - End of Boring 8 16
20~ —
25— —
30 ]




Subsurface

Well Name/Location:

' : 26G—18
Brown and Caldwell Boring Log O peeetero
Project: Vertical Delineation Project No. Start Date: 7/6/99 :
CHent: Oyno-Nobel 80192.001 Finish Date: 7/6/99
L DRILEING DATA i SAMPLING METHODS
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Spiit~Spoon NA NA
Equipment: Acker Auger Rig Diameter; 2" NA NA
Method: Direct Push Other: NA N4 NA
WELL CONSTRUCTICN WELL SURVEY DATA
Material: NA NA Method: NA Grade: NA
Diameter {ID): NA B NA Duration: NA THE: MA
Coupling: NA NA Gals. Purged: MA TPC: N4
soff Slug Test: NA North: M4
WELL CONSTRUCTION ook SAMPLE DATA {em/sec) East: NA
= Samp| Blows/ | Rec. | ool 100 1Geaphysicat tog: [] yes no
& No. | & §ift) {ppm) )
= Comments:
& Hydrau VISUAL
5 Run | “eong. | BEC | pop ' ]
5 No. | vkee | (1] CLASSIFICATION - REMARK
0 — _
- ? 1 [4-4-34 - Fifl, graved, wire, brown Silty Clay
-} ? 2 | 4-5-0-8 - Brown fo red Clayey Sit, damp
5 ? 3 1 4-57-10 -
- //; 4 {I0-12-13-14 - Lt Brown to red Clayey Silt w/
. ;W Bakfiled w/ . race Sand
- % gffﬁ“[ 5 |3-4-67 L Lt Brown to red Clay and Sity
Cla :
10— /] - Baring backfiled w/
. / & | 2-5-5-5 - Brown to Gray Silty Clay, moist Grout.
- 2 7 154110 =
? 8 |6-9-0-0 - Gray LLAY and Sity Clay
SR = T L e o Rl e e L ) S s )
20— —
25— -
30 ]




Well Name/Location:

Subsurface
own an Idwell : -0
Project: Vertical Delineation Praoject No.: Start Date: 7/12/89 :
Client: Ovno—-Nobel 50192,001 Finish Date: 7/12/99
BRILLING DATA SAMPLING METHODS
Inspector; Marc Conger Sampler Tube Care
Contractor: Maxim Technologies Type: Split-Speon NA NA
Equipment: Acker Auger Rig Diameter: 2 N4 NA
Method: Direct Push . Qther: NA NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Sereen DEVELOPMENT BATUM: NA
Material, . NA N4 Method: A Grade: N4
Diameter (ID): NA NA Duration: N4 THC: N4
Coupling: NA NA Gals. Purged: N4 TPC: V4
N soll Slug Test: NA North: mva
WELL CONSTRUCTION — SAMPLE DATA (em/sec] East: A4
= Samp, Blows/ }Rec | oot HNU | Geophysicat Log: 1 yes no
0 No. | 6in {ft) {ppm} .
SN Comments: ‘
= Mo | onsse | (U CLASSIFICATION
0- V4
3 - Refusal @ -
E 28 B Refesal B 2.0°
5 L
10— -
15 -
o] S T n Gl b
20 _
3 »
25 =
30 | i




Wel Name/Location:

' | Subsurface
« {Brown and Caldwell : 33-13
: QOHHQ LOQ . Page | of 0
Project: Verticalf Delineation Project No.: Start Date: 7/12/99 :
Client: Oyno~Nobel BUIG2.00/ Finish Date: 7/12/99
DRILLING DATA SAMPLING METHODS .
Inspector: Marc Conger Sampler Tube Core
S Contractor: Maxim Technologies Type: Split~Spoon MNA NA
Equipment: Acker Auger Rig Diameter: 2" CNA NA
Method: Oirect Push Other: NA NA N4
WELL CONSTRUCTION WELL SURVEY DATA
7 Material: NA NA Method: NA Grade: NA :
i Diameter (ID): NA NA Ouration: NA THC: NA
Coupling: N4 NA Gais. Purged: N4 TPC: NA
' sa Slug Test: VA North: N4
WELL CONSTRUCTION =  SAMPLE DATA | "(cu/sec) Eost N
= Samp, Blows/ | Rec. |, ot HNU | Geophysical Log: ] yes no
Ciri & No. | &in | (R opm) o ments:
& Hydrau VISUAL
& Run | “eond. 1 RES | ran RE
p No. | (e | () CLASSIFICATION MARKS
. /] §|4-7-8-24 . Red £ Sand, Rock Frags, & F
i / | Gravel
- / 2 B4-10-18-24 - Orange F Sand, irace Sit (~J
_  Clay
5 / 3 {5443 —  Red-Brows F Sand, trace Silt {-)
e | ? ' L Ciay
P - 7 4 |6-510-8 i
Ly . e BacKfRied w/ -
| . ” poment 5 | 4-6-t-t2 .
| 10~ - Boring backfiled w/
" | ? 6 | o-333 B Groul.
. ] 7 |s-t-45 - MF Brown Silty Clay to Clayey
i ] % | Silt, Moist
; 15— 8-5-5-6 —  Gray Clay, w/ trace Silt, some
PTEINE e = PRI o L 2 35 iand. (L Bavel o sesmmmiam s b
L;' i i
’ 20 -
s 25+ —
KT 4 B
30 i




- ‘ ] - Suybsurface Weli Name/Location: -
', |Brown and Caldwell : 39-09
: 'd e” ' BOI’H’)Q LOQ Fage 1 of O
Project: Vertical Defineation Project No.: Start DAate: 8/30/98
Chient: Oyno~Nobel ) 60152.001 Finish Date: 6/30/99
_ DRILLING DATA . ..  SAMPLING METHODS
Inspectorn Marc Conger Sampler Tube Core
P Contractor: Maxim Technolagies Type: Split-5poon N4 . Na
Equipment: Acker Auger Rig Diameter: 2 NA NA
Method:; Direct Push Qther: NA WA NA
. WELL CONSTRUCTION WELL SURVEY DATA
Riser Soreon DEVELOPMENT DATUM: NA
Material: NA NA Method: N4 Grade: NA
Diameter {1D): NA NA Duration: N4 THC: NA
Coupling: NA NA Gals. Purged: NA TPC: M4
s0il : Slug Test: N4 " INorth: M4
WELL CONSTRUCTION ook SAMPLE DATA {cm/sec) East: NA
= Samp.|. Blows/ | Rec, uscs| PN [ Beophysicat Log: N yes | no
2 No.| @i | (1t) {ppm)
= Comments:
& Hydra VISUAL
& Bun | “ocna. | Be%: | pap i
S No. | e | 0 CLASSIFICATION REMARKS
0 > _
1 /| S - L to Dask ¥F Silty Clay to Clay
| / | and Sil, dry
B - / 2 po-10-19-13 - Dark brown F Clayey Sift
B 3 19912 ) —  Red to brown Dlayey SiHl to Silty
| ? - Clay, moist, varved
= ] |4 109128 3
¥ = ?«: Bacifilied wf 2
< Cement
- / gout 5 {6-3-9-10 -
: 10 / . = Roring bacsfilled w/
iq ] % § |2-2-3-4 - - . Grout.
i = /4 i ? Yl i ) - Red to gray CEAY, moist mottled,
i / : | varved '
15+ / 8 | i —  Dark gray CLAY, platis, wet
25 —
30 | i




Subsurfabe

Well Name/Loca’cie‘n:

rown and Caldwell e 1 42-07
B nd C i Boring Log Page 1 of 0
Project: Vertical Delineation ~ Project No.: | Start Date: 7/7/88 :
Client: Dyno~Nobel 60/62.001 Finish Date: 7/8/39
DRILLING DATA SAMPLING _METHODS
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Spiit-Spoon NA NA
Equipment: Acker Auger Rig Diameter: 2" NA NA
Method: Direct Push Other: MA NA N4
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELOPMENT  DATUM: NA
Material: CNA NA Method: NA Grade: NA
Diameter (10X NA . NA Duration: NA TWC: NA
Coupling: NA NA Gals. Purged: NA TPC: NA
soil Shug Test: MA North: NA
WELL CONSTRUCTION — SAMPLE DATA {cm/sec) East: NA
== _[Samp.| Blows/ | Rec. |, onel HNU | Geophysicat Log: 1 yés no
& No. | &in | {ft) {ppm}
= Commenis:
= Hydraul VISUAL
g R 1 cona. | RT: | Rap REMARKS
= Mo | cnysec | MU CLASSIFICATION
. /// { o ig-10-12-1 - CMF Top Soll, roots, Silt, dry
~ ? i 2 25-32-38~36 M Clavey Sit, w/ some Sandy Sit
5 / 3 39-38-38-28 MF Sandy Sitt to Sty Clay
~ / 4 W-19-28-24 - Red Brown F Silty Elay, soist
- . ////«zwww—— Backhiged w/ 2
Cement -
= / Grout 5 $-28-32-3 -
10 / B Boriag backfiled w/
1 ? 6 45-28-34-30 - Grout.
. //// 7 $6-36-28-3 - Red to Brown Siity Clay to C[aye;/
i / | Sit, varved
15 g 8 |ia-td-to-d -
A “{i - ' - < R A nEndjoﬁf:@%mg@w\«ws e SR
20 -
25~ -
30 | ]




Subsurfabe

Well Name/Locatio‘n:

A | vell ‘ 47-0
Brown and Caldwel Boring Log 2 page 1070
Prolect: Vertical Delineation i S Project No.: Start Date: 7/1/99
Client: Oyno-Nobel £0192.001 Finish Date: 7/1/88
DRILLING DATA' -SAMPLING METHODS
Inspector: Marc Conger e , ‘ Sampler Tube Core
Contractor: Maxim Technologies Type: Spiit-Spoon N4 NA
Equipment: Acker Auger Rig Diameier: 2 NA NA
Method: Direct Push Cther: NA NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELGPMENT BATUH: NA
Material: NA NA Method: MA Grade: NA
Oiameter (10 NA NA Duration: NA TWC: NA
Coupiing: NA NA Gals. Purged: NA TPC: NA
501 : Slug Test: N4 North: nvA
WELL CONSTRUCTION s SAMPLE DATA (cm/sec) East: Ma
= Samp| Biows/ | Rec. (oo HNU I Geophysical Log: [ yes no '
@ No.{ &in | (it (ppm) '
= Comments:
= Hydraut VISUAL
o o | Cond” | F26 | aan | ' REMARKS
‘3 M. | cufsec | () CLASSIFICATION
. ? 1' 1-2-2 - Dark Brown to Black top soil, MF
i 7/ | SILT, moist
E 2 371412 - Red to Gray, and Brown, MF Silty ;
N ? | Clay to Clayey Sitt, damp gga;get;f Selenium, fuse
5 / 3 |§-812-18 L Red to brown Clayey Silt io Sity
| ? | Clay, moist, varved
. /] 4 B-10-20-2 -
. ?*——* Backfiled w/ —
Cement
. / Brout 5 a-g-fi~13 -
{0~ / i Boring backiilled w/
. ? g | 4-5-8-2 - Srout. :
. /// 7 {-4-0-1 - Red to gray CLAY, moist potiled,
| /  varved
15 ? 8 |33 —  Dark gray CLAY, pialic, wet
. a4 - . End of Boring R 16",
20~ -
2b- —
30 | i
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Subsurfabe

Weil Name/Locaﬁén: .

Project: AFI Project No.. - Start Date: 09/16/97
Client: DYNO Nobel, Port Ewen, NY 0192.02 Finish Date: 09/16/97
i DRILLING DATA SAMPLING METHODS
Inspector: £.R.Limbrick , Sampler | Tube Core
Contractor: Maxim Technologies, Inc., C.0inovo Type: Split Spoon NA NA
Equipment: Acker Soil Max Diameter: 2 inch N4 NA
Method: «4.1/4" HAS ) Other: 40 (/306 inch NA A
WELL CONSTRUCTION WELL : ' SURVEY DATA
Riser Screen DEVELOPMENT DATUM: -
Materiak Schd, 40 PVC Schd. 40 pve 010 slofiMethod: Grade:
Diameter {(ID): 2" 2 Duration: TWC: 158.2
Coupling: Flush~threaded Flush-threaded  |Bals. Purged:’ TPC:
: s&il Siug Testi: North: 68681112
WELL CONSTRUCTION ~ F—+  SAMPLE DATA | (cpysec) East. 50414145
= Samp) Blows/ |Rec. |, .nci WU IGeophysical Log:-D ves no
& i Ne.| 6 §(ft) {ppm) Comments:
= gzo%gg!t{llsg Rup | Hydrad 1o VISUAL
& Costg | Ko | RS | 1] | P9 CLASSIFICATION REMARKS
0 LACUSTRINE DEPOSITS
§ NN Sy zeerd -\ ek brown f SAND and silty
. NN - CLAY -
I N Ao (s iz ]e] || St
- e | =
5-0 NN 53| prag |14 -
- - Slightly moist Silly CLAY tace {-)
i i Bentonite - | 5-4 22153‘; 18 | tonoef Sand
] Peflets N
- overe| S| B8 |20 - .
10~ 1 ?Z‘nd" horie | Moist brownish-gray Silty CLAY
: SRk S-6 | 5-5-6-6 | 12 -
- - 2" PVE -
- §-7| s-6-7-6{ 2.0/ -
- =1 e No. O Morie ~  Moist Gray Sty CLAY with brown
15— 1=l Sand Jo-8l2-23a} 17 | mottling
. 1= -9 §-6-35 | 15 - |
- = - Wet Bray Siity CLAY Water table @ 18
A =i S-a} 323 | 1T -
20— - 2" 010" Slot, -
1 1= it ESTESESY BT -
1 = S-] ta-rt | 1B - ,
i = ‘ 24
o5 _ - End of Boring at 24.0 feet.
30




T Subsurface | Well Neme/Location: -
[ Prolect: AFT ‘ Project No.o Start Date: 09/12/97
L Client; OYNO Nobel, Port Ewen, NY 0192.02 Finish Date: 09/15/97
b : "DRILLING DBATA SAMPLING METHODS
e Inspector: E.R. Limbrick 1 Sampler Tube Core
P -
: . Contractor: Maxim Technologies, Inc., C.Oinovo Type: Split Spoon NA NA
Eaquipment: Acker Soif Max Diameter: 2 inch NA N4
. Method: 4 1/4” HAS Other: 140 1p/30 inch NA NA
Ly WELL CONSTRUCTION WELL : SURVEY DATA
Riser . Screen DEVELOPMENT DATUM:
i Materiak - fype 304 5.5 type 304 5.5, 010 slo{Method: Grade:
i Diameter {1D): 2 inch ID 2" "1Duration: - TWC: 161.40
- Coupling: Fiush—threaded  Flush—threaded  |Gals. Purged: TPC:
P sal Slug Test: North: 685366.27
Lo WELL CONSTRUCHON oo SAMPLE DATA {em/sech East: 594189.1
= Samp] Blows/ § Ree. USCS HNU i Geophysical ng: D yes no
3 Nor{ & | (ftd {ppm) '
>= Comments:
= y————— 4" Locking Hydral ‘
i = Protective flun - | fec. VISUAL
; @ Casi Cond, RO .
E ; g . | Sond ) CLASSIFICATION REMARKS
£ :
. \ . - |
e \ A - Far soil desciiption between the
§ N ; ) | O-44'interval refer to the boring
N Bentonte - log H-20R.
) 7 N Groul B
54 N -
: - N 2" S Riser N
. . N .
s -1 -
10~ -

5
|
T T

LLLLLL L L LTl

7 20»—» \ —
) N I

k - N i
i N X

- ] N 3
ﬁ,, 25— Q -
;"&"’l_ _ : \ B
30 | Q i




gt ¢

F E I C ' Subsurface | Wel Name/t ocation; -
NC. - | MW= |
Project: RFT Project Nou Start Date: 09/12/97 .
Client; OYNG Nobel, Fort Ewen, NY g182.02 Finish Date: 06//5/97
oif
WELL CONSTRUCTION  |-—  SAMPLE DATA _
(CONTINUATION)
= “1Sampd Blaws/ | Rec. HNU
B No.| 8in. | (ft] {"5C5) fopm)
= Hydraul,
o Run | " Cond 1Bee | pon VISUAL :
- No. | ond | (7| D) CLASSIFICATION REMARKS
30 : ‘
- '\\ \ b
T N N ]
T NR :
35— NN -
B Benionite -
N Slurry B
404 AP -
- T e No. 00 Morie -
R ¢ - Sand B
] [+
i - - No. 0 Morie i
] = Sand N AND § GRAV
45— = sHi 4 joo —
R - | Gray i SAND, scme (+] Siity
= 14-5- . CLAY, little (+) Gravel
7 = 52 gw | U i
-4 — - CGRAVEL, lens of brown Slity
] = s-3| B3 105 L O
K0 = 2" S5 16 Slot — ol SAND and to trace ¢ BRAVEL,
o 55-24~ . | trace {+) Sity CLAY
™1 - 8*4 20-32 0.9
s = 551 £33 Lig - CGRAVEL, sone (+) cm SAND,
| - : trace sitty CLAY
. _ S eathered Shale——~ BEDROCK 8 549
55 ] S"s 10?06/4“ G.T =\ 54.0° ’ . ,
- — 4> Endof Boring.at.54.9 feet...... - T
60— —
65~ -
70 | -




Subsurface | Wel Name/Loc'atidn: :
Project: RFI Project No.r | Start Date: 09/08/97 o
Client: OYNO Nobel, Port Fwen, NY 019202 Finish Date: 08/09/97
DRILLING DATA SAMPLING METHODS
Inspector. ER Limbrick Sampler Tube Core
Contractor: Maxim Technologies, Inc., C.Dinovo Type: Spiit Spoon NA NA
Equipment: Acker Soil Max Diameter: 2" NA NA
Method: 4 I/4" HAS Other: WA NA NA
WELL CONSTRUCTICN WELL SURVEY DATA
Riser Sereen {JEVELOPMENT DATUM:
Material: Type 304 5.5 {ype 304 5.5 .010" siofMethod: Grade: '
Diameter (D) 2inch ID 2" Duration: THC: 164.10
Coupling: Flush—~threaded Fiush—threaded . |Gals. Purged: TPC: i
s0dl ) Siug Test: North: 685482.08
WELL CONSTRUCTION ook SAMPLE DATA (cmisec) East: 504355 78
= Samp| Biows/ | Rec. useg] MW 1 Geophysical Log: i yes ﬁo
b No. | 6m. | {it) (ppm] ) :
) Cemments:
£ g 4" LoCking Hydcadl VISUAL
=3 . Protective | pyn " { Rec, SuU
@ asi Cond. | RGD
2 Casng | No. | o | il CLASSIFICATION REMARKS
_ | OVERBURDEN/LACUSTRINE
Q _ DEPOSIT
- N k Cement/ -
| N \\\ Bentonite N
Grout
5 NN »
. ™ 2" Type 304 r
R N Staintess
N\ Steel Riser B
A ™ L
| N X
NN
104 —  Refer to the ¥N-21R log for sail
] AN | descriptions.
i B i
ot \ \ -
N D :
45 NN -
- \ \\ —
. NN i
N R “
204 N N -
i N 8
NN
- \\ \\ b
i NN .
. s N .
25+ N ' =
i N :
i ™ _
1 NN [
307 N R ’
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- ‘ Subsurface {Wel Name/Locatioﬁ: — _
Project: AFT _ Project Nao Start Date: 09/08/97
Client: DYNO Nobel, Port Ewen, NY - g1g2.02 Finish Date: 09/08/97
WELL CONSTRUCTION r:i SAMPLE DATA . |
{CONTINUATION)
= Samp, Blows/ |BRec. HNU
2 No | &m | (0 |U5CS) oo
= ' Hydraul,
=4 Rum " 1Rec | oo VISUAL
o No. | covhes | (] CLASSIFICATION REMARKS
_ | N ]
| N i
| ™ i
N
35 | § I
_ ™ !
N\
- \\ -
: N I
40 ) _
N Bentonite -
B pellets N
45— »
=5 A
50— =} No, @ Morie -
k =E Sand N
55+ 1= 2" 010 inch -
i 1= slot, Type 3
= 304 ¢
- J1= Stainless -
| = Steef Screen ]
60 o | BEOROCK-GRAY SHALE
SIE e
70 | ]
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Subsurface

Well NamelLocatio-n: -

ECKENFELDER INC. Boring Log | MW—22D roge 1072
Project: RFI Preject No.o Start Date: 09/24/97
Client; OYNO Nobel, Port Fwen, NY 0182.02 Finish Date: 09/24/97
DRILLING DATA SAMPLING METHODS
Inspector: E.RLimbrick ' Sampler Tube Core
Contractor: Maxim Technologies, Inc., C.0inovo Type: Split Spoon NA NA
Equipment: Acker Soil Max Diameter: 2inch CNA NA ~
Method: 4 /4" HAS Other: 140 1b/30Q inch NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELOPMENT DATUM: na
Material stainfess stes! stainiess steel Method: na Grade: na
Diameter (ID): - Zinch ID 21/8 {Ouration: na TWC: 151.9
Coupling: npt net Bals. Purged: na TPC:
3ait . Siug Test: ng North: 685412.14
WELL CONSTRUCTION ey SAMPLE DATA (em/sech East: 5946304/
= Samp. Blows/ { Rec. USES HNU | Geophysical Log: Dl.yes ' no
5 Ne. | 6in | {ft) {ppm) : .
A Comments:
= ¥ 4" Loching Hydrad
s Cap flun " { Rec. VISUAL
& Cond. RGO REMARKS
‘:5 No. | emfsec | (1 CLASSIFICATION
\ Iy
4 NN t QYERBURDEN2 ACUSTRINE
. ™\ L QEEQSIL.
- \\\ E Cemeni/ -
Bentonite
T NN Grout B _
5 ™\ : —  For sofl descriptions above and
] N | below the 27.5-32.2" interval
N refer to the MW-22R log.
- \ -
] N :
10 N -
. RNEEAN -
E NN i
NN
.3 \ o
RERNEN -
15 N \\ 2" Stainless —
: steel riser
-3 \ \ - i ‘:
§ NN s
20~ I Cement/ —
B Bentonite B
Grout
] - P — No. 00 -
. . . secondary i
) ’ filerpack
25~ "ol e No. © =
R . t primary 3
. fiterpack
=] - " Gray [ GRAVEL ite SiLy clay -
] b 2" Stainiess :
| = c oul 16 §ef | 2-1-2-3 ] and emf sand.
30 ) E slot screen T e ) Gréy caf GRAVEL and cmf SAND.
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Subsurface

Welt Name/Location: -

Project: RFT . Project No.o- | Start Date: §8/24/97
Client: OYNO Nobel, Port Ewen, NY 0192.02 Finish Date: 09/24/97
WELL CONSTRUCTION ;‘;’L SAMPLE DATA
. - (CONTINUATION)
= Samp.] Blows/ | Rec. HiL ) .
E N? B in? {ft) UsCs {ppm}
= Hydraui. . . .
= Rut | “oond. | FeC: I pag VISUAL
> No. | e | (] CLASSIFICATION REMARKS
i =1 §-2 | §-7-ti-t3 i
| -|=1-. T3 [6-0-9-10 Gray cim SAND, race siity clay. @2
i Refusat @ 322,
35 .
40— _
45| =
50 —
55— "
60— -~
65 —
70 | i
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| ECKENFELDER INC. Subsurface | e |
. orng Lod Page 1 of |
Projact: RFT Project No.: Start Date: 09716787 )
Client: OYNO Nobel, Port Ewen, NY Qigz2.07 - Finish Date: 08//6/97
DRILLING DATA SAMPLING METHODS
Inspector: E.R Limbrick Sampler " Tube " Core
Contractor: Maxim Technologies, Inc., C.0novo Type: Split Spoon NA NA
Equipment: Acker Soil Max Diameter: 2 inch NA NA
Method: 4 174" HAS Other: 140 1b/30 inch A NA
WELL CONSTRUCTION WELL SURVEY DATA
Material: Type 304 5.5. fype 304 5.5, Method: Grade: '
Diameter (1D} 2710 2" I Duration: THC: 165.2
Coupling: Flush—threaded " Flush—threaded  [Gals. Purged: TPC:
. soif ) Slug Test: North: 686049.27
WELL CONSTRUCTION i SAMPLE DATA (em/sec) East: 50375185
= Sgrgp. Blso}»:}s/ Fz?tc) uses éﬁyﬂ Geophysical Log: [l yes no
jin A . ..
= Comments:
e — |  eockng Hydraul
=1 Protective | pyp " | Res. VISUAL :
<5 i Cond. RGD
‘g Casing Mo | emysec | (U CLASSIFICATION REMARKS
I~ , Slightiy moist Medium brown Sitty
- N S-115-6-7-16 | 0.4 - CLAY, some roots present
o] h o3 Cement/ 52 | 5-8-5-7 | LT 3
Bentonile . . )
" NN troul Moist Brewn Silty CLAY with brown
5 NN $-31 3-4-5-8{ 12 | moltiag
- \ Wet Brown Silty CLAY with brown
. _ 8-H- . | moltling
IR N IR S A I O
. ' Reddish-brown Silty TLAY with
E ‘ Sentonite 551 5-5-5-81 2.0 ' thin lepses of Gray SILT
50“ Pellets
- . N o, 00 Hori Suf | 3-3-3-2 | 12" L. Eﬁ Erav to Greenish—gray Sitty
. o B o Sang
. " ST 3444 | |7 -
- — ” No. 0 Morig Gray with lens of orange Sty
15— = Sand 58| 2-2-0-1 | 107 O
. - Salwaled Gray and
| = gl 3013 | 20 | Reddish-Gray Sity CLAY
- 1= Salurated Gray Silty CLAY
= HOR-HOR-§ & e
I - S"‘O HOH“HOH 2(} »
20— = 2" 010 inch :
— siot,Schedule WOR-WOK | 5 _
- = sopve | ST (20
s = Screen '
- = Sz} et | 20 -
- b - £nd of Boring at 24,0 feet,
30 | I
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Welf Name/l.ocation:

ECKENFELDER INC. SUbSUITace | W-22R
| 'g Q Page 1 of 2
Project: AFT Project Mo Start Date: 09/22/97 '
Client: DOYNQ Nobel, Port Ewen, NY gigz.02 Finish Date; 08/22/97
_ DRILLING DATA SAMPLING METHODS
Inspector: ELR.Limbrick Sampler Tube Core
Contractor: Maxim Technologies, Inc., C.0NMove Type; Spiit Spoon/NX Core \Barreliva ©ONX
Equipment: Acker Soil Max Diameter: 2 inch NA - 3inch
Method: 8 I/4" HAS/5 7/8 Roiler Bit/NX Core Other: 140 1b/30 inch NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Material black stee! NA Method: Grade:
Diameter {ID): 4 inch 10 21i/8 Duration: THC: 1516
Coupling: NPT Gals. Purged: TPC:
| sofl Shig Test: North: 685413.44
UCTIOo ' ;
WELL CONSTRUCTION ok SAMPLE DATA lem/see) Neast: 59464596
= Samp) Blows/ | Rec ool MU |Beophysicat Log: [ ves B no
pixd No. | &in | {ft) {ppm)
= . . Comments:
= ¥ éag_ocklﬁg ~ 1 Hydraul VISUAL
& Run | “cond. | REC: | pop A
> Mo, | i | () CLASSIFICATION REMARKS
B < -~ 51 2_}_2_.3 L5 » W
41 1 - Brown SILT/ SILT and CLAY,
. Cement/ 52 | -7-1-3] 12’ _\gaee ools,
‘ £ Bentonile rown SILT and CLAY, mottied.
1 b Brout i
5 ¢ 5-3 | 6-0~0-101 (7" -
. 7 L
-1 E 1 S5~-4 1 7-8-8-8 1 0.0 -
_ [ - Brown Sitty CEAY
. S-5 1 4-2-3-27 IR -
10 ] =
4 { $-6 | 2334 | Q.0 -
§ 21 anna . . @127 change to gray Sty
871 32-33 (11" CLAY. Saturated Saturated @ 127 feel.
'_15— 4 47 Steer - | g-p | YOOHOR |y =
i | casig S i
S » §-8{ 22 10 -
| “weh-woh ’
— N S-01 "y 13 -
20— . n
= ] S-it| -2 LY -
= 5 S-12| et |14 -
25 § §-13 | HOH-HOH § 5 ¢ -
=l " Gray cmf SAND and gray Sity
“ I CLAY, some mf Gravel grading to
. ) 5-14 ;g:ié 24 emf SAND, S
] ' @ 28.5 brown Silty CLAY and ¢
» - GRAVEL, some silty clay.
S5-15] ¢-1-8-8 | 200 -
30 §
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Subsurface

Well Name/Location:, -

+* H W -
Project: RFT Project No.o - | Stert Date: 09/22/97
Client: DYNQO Nobel FPort Ewen, NY Q192,02 Finish Date: 09/22/97
il : .
WELL CONSTRUCTION i'::k - SAMPLE DAT\,_A
: (CONTINUATION)
= Samp.] Blows/ | Rec. HNU '
ﬁ,_{ No. | Bin | {f)]U5E% {ppm)
= Hydraul,
[ Run Rec, VESUAL
o Cond. AGD
\ » -3 . * Gray et GRAVEL (wealhered
4 S8 g 108 - rock), some cinf Sand, some sitly
b clay.
-1 1A ) - . 1
4D E) S-17 | ge-to0ra | 11 " BEDROCECAAY SHALE. -
. - B -
354 [ { 1s-8] wor {of —
A NA L
404 =
4 55% L
45-] _
i 743 -
50— -
. de e NX Core hole’ 332 =
55— o -~
60 -
65— -
70 | i




e ' ' . ; MW-—-21R
.- BOFIHQ LOQ Page tof 3
D Project: RFT Project No.. Start Date: 08/04/97 T
; .
it Client: OYNQ Nobel, Fort Ewen, NY _ HG2.02 Finish Date: 08/06/57
‘ DRILLING DATA SAMPLING METHODS _
Inspector: E.R.Limbrick ' . Sampler Tube Core
1 Contractor: Maxim Technoiogies, Inc., C.Onovo Type: Split Spoon/NX Core BarreliNA . o
Equipment: Acker Scil Max ' Diameter: 2inch NA 3 inch
Method: & i/4" HAS/5 7/8 Rolier Bit/NX Core Other: 140 1b/30 inch NA NA
' WELL CONSTRUCTION ‘ WELE SURVEY DATA
o Riser Sereen . DEVELOPMENT CATUM:
L IMaterial black steel NA Method: Grade: - '
‘ Diameter (ID): 4 inch 10 21/8 Duration: THC: 162,80
. Coupling: NPT Gals, Pyrged: TPL:
: d Slug Test: North: 885498617
i. 0 :
WELL CONSTRUCTION ook SAMPLE DATA (em/sec) East: 50435210
= Samp. Blows/ | Rec. usos] P [Geophysical Log: D yes no
3 No. | &in | (ft) {ppm) ' '
= Cpop Comments:
L = 7 é Locking Hydrau Vi -
a P Run “ 1 Res, . SUAL
P & Cond. RGD REMARKS
]' e ‘B No. | omisee | () CLASSIFICATION
b OVERBURDEN/AACUSTRINE -
4 \/ S5+ {1193} 17 - QEPOSITS
{ 1 ¢ ¢ w1 Brown SILT, fittle  Sand
1 g Gt/ 52 gy |18 —~Slightly moist Brown SILT & CLAY
o i Grout i
L » g o] 40 e N
[ 5 ] 4 -3 e |18 |
: - 4" Steet L
P i Casing R . i
i -~ ¥ - Mois! Brown SILY & CLAY, some
N L. 5§ 4-5- {5 | gray motiling, trace Gravel
10— F e 69 ’ B 6.8’ becoming more moist,
o " Moist Brown SILT & CLAY, soms
L - 1 5-6| 4-4-8-8 | {4 L gray motding
‘ - » - - Moist Brown to Reddish-brown
o -G ' CLAY G SHT : .
{ ‘ B 3 S‘? ﬁ«-" 1.5 B !
B _ . L
C 15 (] 5-8|3-5-56 | 17 -
v = 1 - Moist Brown to Reddish—brown =
L i ) 50| 6-6-0-5 | 2. | CLAY & SILT, feu lens of { SAND
Do ] : , | ems saturated ‘
SV B S0 -3 | 13 - Wet, Bray CLAY & SILT to Sty Saturated & 183 fect
120 ] : ‘ : . CLAY with brown motting ’ )
S ‘ . Bray Sty Clay
S -4 1 St =34 112 -
Y } \ 1
- b S-12| 4455 | 0.0 -
- " \ - =
7 Hom-won-1- .,
i 25"‘ . 3"13 3-4 i.2 I
e - y Sl 34445 [ 207} -
i i . _ :
{ WOHA- |
. 36 I : S“!S -2 08 - =
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Well Name/Location:

ECKENFELDER INC Subsurface | O R
* Boring Log Page 2 of 3
Project: AFI Project No.: Start Nate: 09/04/97 o
Client: OYNG Nobel, Port Ewen, NY 0192.02 Finish Date: 09/08/97
6il
WELL CONSTRUCTION ric’k SAMPLE DATA
(CONTINUATION)
P Samp. Blows/ | Bec. |, HNU
3 No.| o | (1t "SC5) copm
5 Hydrad VISUAL '
o Run | “eond. | BE% | pop
> No. | Gone. | (] CLASSIFICATION REMARKS
1 ¥ o] 2322 | 09 :
N N
WOR-WOR- N
7 A y S"‘ﬁ' WOH~2 E.G »
o~ \ e
: - WOH-2- | 4 oo
354 S8} Moy |14 -
woH-2- | o o
, y s-i8| "5 {20 -
: w G20 2432 { LB -
40 ] - Bray Silty Clay, trace (-] f Sand
b HOR-I- . ‘
. S-2 3-4 20 B
. $-22] 3~4-3-4 | 2.0’ o
- - Gray Sity Clay
A5 { §-a3| ORI 5 -
S b s-24) W |2 - Bray Sity Clay, ittle (-} f Sand
] “] o i 48.75]
s S 5-25| +4-8-6 | 2.0 - SAND & GRAVEL :
50+ ¢ — .
£ SAND, and Silty CLAY, little
4 M 1 5-28| 4-5-7-6 | 0.8 - Bravel
R b b 3 AVl i red
Shatel, some ¢ Sand, some Sify
4000 ) 21| 4477 | 13" - Clay_
-1 7-8~ . '
55+ 5-28] [ Toa | 16 - +] Gravel
7 ( 4 1 - f Gr hi
8—!8 . "
4/ A s8] S8 1ag - olusathersd Shgel iflec
7 b ] ) - gllcCravel.
C- S-30] Srae | 14 -
] ” 50.8; -
60— b " BEDROCK— BRAY SHALE No core coflected from
i ) 100% i : 60.0" to 86.0° -
i | Nocore colfected from 60.0° o
¥ 6.0
85+ [l —
N < ! - Gray Shate, few small fractures
| | with no staining, dipping at &
3% steep angle, from 67.3 {o 685"
. e NX Core hole { B-i 50 o
70 i
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Welt Name/l.ocation:

ECKENFELDER INC. | SDSUITACE | iR
_OHF}Q OQ Page 3 of 3
Project; RFIT ' Project No.w Start Date: 09/04/07
Client: OYNO Nobel, Port Ewen, NY 0192.02 Finish Date: 09/08/97
: it | '
WELL CONSTRUCTION [~  SAMPLE DATA |
(C_ON TINUATION)
= Samp., Blows/ | Rec. HiNY
3 No.| Bin. | (1] U555 (ppa
= Hydsau! VISUAL
g Run { "eond. | BeC: | pap
S No- | S90S | it CLASSIFICATION REMARKS
70 , :
R-1 50
-1 Gray Shale, few small fractures,
E some with caicite and brown
3% staining, dipping at steep angle
) R-2 5.0 Steep angle Calcite vel from
- . 73.4" to T3.6" Smaller Calcite
75 veins from at 755 and 72.8'
N Large fracture, steep angle, some
- calcite mineralization
Horizontal fracture, n-fied with
7] B=3 54 scme cfay -
.. " Fractures from 77.3' to 78.5 no
staining
80— B7% Smad veins of Caicite from 79.0°
_ o Bly
1 R-4 5.0 Badly fractured zone, fittie
. 7 mineralization
85— Stightly angled fractues at 85.2'
. L and 85.5' no stainiag
N End of Bering al 86.0 feet.
S0 46%
95—
100
105
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KENFELDER INC Subsurface | Well Name/lLocation:
' . ; MW-—-20R
EC Boring Log 2 Page 1 of 3
Project: RFT ' Project Na.: Start Date: 09/09/97
Client: OYNO Nobel, Port Ewen, NY 0182.02 Finish Date: 09/12/67
DRILLING DATA SAMPLING METHODS
Inspector: E.R Limbrick _ Sampler Tube Core
Contractorn Maxim Technologies, Inc., C.0inove Type: S5.5./NX Core Barpel N4 NX
Equipment: Acker Soil Max Diameter: 2 inch NA 3 inch
Methad: 6 /4" HAS/5 7/8 Roller Bit/NX Core Qther: 140 1b/30 inch NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Material black steel NA Mathod: Grade:
Diameter {ID): .4 inch ID 21/8 Duration: THE: 16100
Coupling: NPT Gals. Purged: TPC:
soit Slug Test: North: 685362.55
WELL CONSTRUCTION " SAMPLE DATA (cm/sec East: 504182.64
= Samp| Blows/ §Rec. i .o | HNU FGeophysical Log: Llves XKno
& No.| &k {ft) {ppa) .
= . . Comments:
= ¥ é Locking et
b= ap Run ~ | Rec. VISUAL
& Cond, RGD EMARKS
S No. | oot | ] CLASSIFICATION R
N
4 d §-t 151000 | L7’ -
4 L X
o ) Lement/ 5-2 ‘,’g_",; 15 3
g Senlonite L SHghtly moist Brown SILT to
5 - g3l = oy | Brown SILT & CLAY, few thin lens
) 213 : -of € Sand, some red stahing
. 4" Steet —-~oist Brown Clayey SILT, soite
] ) Casing 5-4 12~ o0 . 1ed motiling
12-18 ’ 8 78" very moist dark Gray ¢
= ) - SAND
B 55 i-1- 50 | Mottled Brown SILT & CLAY, Jens
N 8- . of { Gray SAND, some dark
10 - staining
l Reddish
N » ol aen . i eddish-Drown with Gray mottiing,
56} &8 16 SILT & CLAY , seans of f Gray
e P - Sand
- y b 5-7{ 888} L7 -
15~ { S-8f 33441 14 -
7 | @ 15.4 change to Gray Sity CLAY
4 p §~8 | &-6-5-8 | |8' L .
] I T emB3sauated
] i\ S| 23 | iF C Met, 6ray Silty CLAY with brown Saturated B 183 feet.
20| & | motling
» HOR-HOH- ,
-1 S"‘!E ] 2_2 0.6 -
- b S-t2| 2222 18| s
i | R
25— { s3] ¥OEE e —
. 5 +  Gray Sity Elay
= y S-14{ 2-2-3-2 | 200 -
i b i
' 1 HOR-HOH-| | 5
30 y S5 12 -
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" to THZ, some calcite

E FELDER INC - Subsurface | Wel Name/Location:
KEN . : MW—20R
EC Boring Log Page 2 of 3
Project: AFT Project No.: Start Date: 09/09/97
Client: OYNO Nobel, Port Ewen, NY 0192.02 | Finish Date: 09/12/97
50k )
WELL CONSTRUGCTION Py SAMPLE DATA
: {CONTINUATION)
- Samp.| Blows/ |Rec. HNU
g No. | 6in | (t){YSCS] (opm)
= Hydratt, ‘ .
& Rin | “cond. | BES | rap VISUAL REMAR
I o, | s, | (] CLASSIFICATION KS
41 - s-ip | "R A0 g -
P
4 » > ST 2-3-1-4 | 200 s
] 3 5_ A - 518, NUR"’E"OR" 19 L
) B | HOR-HOR Gray Sitty CLAY and
T - Orange-brown SILT
4 b e_rq] WoH-2- | 50 i
p 597 Moy 120
1 b - Gray Siity CLAY
4 A N [S-20| t-2-2-3 | 2.0 -
o -4
40 —
HOR-WOH- f
N 8—2{ WoH-2 2.0 -
= ’ e - Gray with Orange and Dlive
| v 5291 1224 | 200 streaking and mottling, Siity CLAY
] _ RAV ,
45 : 5-23 gﬁis 14 — ¢ GRAVEL and Sray with clive
K A . -mottliing Silty CLAY, litle omt
. b s24f B |y A\ ,
d 1 2B-28 | - Orange-brown § SAND and CLAY
i | ‘; SSHT
| ~ 79-84- : 3 live—gray ¢ GRAVEL, some silty
y ) S8 ypm |20 \EtAv. litle cnf SAND
50+ 1 — \-¢ GRAVELfle ¢ to onf Sand,
-4 W A 5-25 ’234‘*2; 20 . fittle gading to trace (+} Sity
. 3 Clay .
“1 /] s 2
| P . i
| b S-211 s0p |18
| 548
| ) _ No core co!lg,cted from
55 §-28f 50/0" 1 0.0 —  Nocore collected from 540 to 54.0" to 591
] " A |- .5ar
o )y ] "
” " P -
: . s T ns " Gray Shale, some fractures with
60— no staining, dipping from vertical,
R-1 18 ]78% to steep, to horizental from BOY
- ’ = o813 )
" - adly fractured from 6LF to 613" .
| =817 Few fractures from 517" to Formation taking a fot of
62.4, no staining water from 825" to 685
- 7 . -2 48 | 58y | Few horizemal fractures some
! T . B . clay in-filing, and some calcite
65— e NX {ore hole minerafzation -
i Large horizontal fracture € 84.7°, -
heay calcile mineralization ]
T everal small fractures from 6407
- ’ - 10658, trace {0 na staining
| R-3 A8' | 635 Fractures B 67.5° and 67.6', some
70 calcite minerafization ,
Bady.fractwed.zone fron 0.7
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| _ A , ' Subsurface | Well Name/Location:
CKENFELDER . ina -
EC E E INC Borlng Log MW 2OR Page 3 of 3
Project: AFI _ Project No.:' Start Date: 09/09/97
Client: DYNO Nobel, Port Ewen, NY . G182.02 Finish Date: 09/12/97
| WELL CONSTRUCTION ;ﬁ; SAMPLE DATA
(CONTINUATION)
5 Samp.| Blows/ IR HNU ‘
8 S?.p ﬁrin? (fet(.;f USES| (opm)
g Run Hgg;%ut Rec. RGO ) VISUAL : REMARKS
TCS No- | emdsec | 1) CLASSIFICATION '
- R-3 48| g3 -
75 R-4 45 eg; 1
| o | End of Boring at 77.0 feet.
80— —
85 —
90— =
185 -
00— —
HO5— -
10 | ]




110 Commerce Drive
Allendale, New Jersey 07401

Tel: (201) 574-4700
Fax: {201) 236-1607

www.brownandcaldwell.com

BROWN awnp. " Decembet 30, 2002 23167.001

CALDWELL

Mzt. Paul Patel

NYSDEC

Bureau of Solid Waste & Corrective Action, 8" Floor
- 625 Broadway

Albany, New Yotk 12233

Subject:  DYNO Nobel, Inc. Facility
Port Ewen, New York

Dear Mr. Patel:

Enclosed for your records, please find completed well and boring logs for the new
monitoting wells installed at the Dyno Facility in Port Ewen, New York. These
wells wete sampled as past of the semi-annual groundwater sampling event and the
analytical results were forwarded to the Department on December 3, 2002.
Groundwater samples collected from these newly installed wells do not indicate the
presence of site telated constituents above naturally occurting background levels
(inorganics) or above the detection limits for volatile organic constituetits.

Please do not hesitate to contact us with any questions you may have.
Sincerely,
Brown and Caldwell Associates

Timothy R. Roeper
Supervising Hydrogeologist Assistant Hydrogeologist

Attachment

cc:  FPred Jardinico (Dyno Nobel)
Dennis Amorose (Hercules)
Keith Gronwald (NYSDEC)

PA\23167\L123002(P2tel-DEC).doc
12/30/02

En vivroenmental Engineers & Cons ultant:s



BORING LOG

Well Name/Location: MW-245 -

Project: Off Site Well instaliation
Client: Dyro Nobel

Project No.: 23767.001

Start Date; 8/28/02
Finish Bate: 8/26/02

DRILLING DATA

SAMPLING METHODS

Inspector: Efyse J. Apicello

Sampler Type: Spiit Spoon

Tube Type: NA

Core Type: NA

Contractor: S.B Sevices, inc. Diameter: 2" Diameter: NA Diameter: NA
Equipment: CME 550X
Method: 4.25" HSA Other: N4 Other: NA Other: NA
WELL CONSTRUCTION WELL DEVELOPMENT SURVEY DATA
Riser Material: PvC Screen Material: PVC Method: Bailer Datum:
Duration: 2 Hours Grade: 154.60  North: 657637.81
Diameter (ID): 2* Diameter (ID): 2*
Gals. Purged: ¢4 TWC: 157.19 East: 594854.61 -
‘Coupling: Flush-Threaded Coupling: Flush-Threaded Slug Test: NA TPC:
SOIL Geophysical Log: O
SAMPLE DATA -
ROCK . Comments:
WELL DETAIL Run | "Y@ | Rec. | RaD. | HNU
=3 No. L | (i) {ppm)
3 smisec VISUAL REMARKS
=~ CLASSIFICATION
& Samp. | Blows/ | Rec. | ooo HNU
g No 6in. (ft.} {ppm)
. 7 ] F Lockiﬁg protective
- casing
0_
,§ § OVERBURDEN
:§ § Cement/Bentonite Grou|
N N
]i i Bentonite Seal
3 Ei sand Pack (#0) _
1 4444 10 Brown silty CLAY, moist
3 3554 10 Brown f SAND and silty CLAY, grading into

PVC Screen (010" siot 3

wh-wh-1-1 20

i-2-1-2 1.0

2-1-1.2 1.0

grey silty CLAY in tip, wet
Grey silty CLAY, saturated

Grey silty CLAY, saturated

Grey silty CLAY, saturated

End of Barehcle




CALDWELL

BORING LOG

Well Name/Location: MW-24D

Project: OF Site Well Installation
Client: Dyro Nobel

Project No.: 23167.001

Start Date: a/29/02
Finish Date: 8/28/02

DRILLING DATA

SAMPLING METHODS

Inspector: Eiyse J. Apiceflo
Contractor: SJB Sendces, fnc.

Sampler Type: Split Spoon

Tube Type: NA

Core Type: NA

Diameter: 2" Diameter: NA Diameter: NA
Equipment: CME 550X
Method: 425" HSA Other: NA Other: NA Other: NA
WELL CONSTRUCTION WELL DEVELOPMENT SURVEY DATA
Riser Material: PVC Screen Material: PVC Method: Gruncfos Datur:

Diameter (ID): 2"

Diameter (iD}: 2"

Duration: 7 Hour

Grade: 154.75 North: 667637.80

Gals. Purged: 120 TWCQC: 157.21 East: 594853.24
Coupling: Flush-Threaded Coupling: Flush-Threaded Slug Test: NA TPC:
S0IL Geophysicat Log: O
SAMPLE DATA
ROCK Comments:
WELL DETAIL Run | P | gec. | RaD. | HNU
3 No. cm!se::: (fe.) (ppm)
2 VISUAL REMARKS
~ CLASSIFICATION
g Samp. | Blows/ | Rec. | | cna HNU
g No 6 in. (ft.) {ppm)
- 1 G2 F Locking protective
4 casing
N N 1 wore | 20 OVERBURDEN
i Brown f SAND and SILT, trace organics
N R '
u\ \ Cement/Bentonite Grou 5 6.7-8-0 50
NN
5:% § 3 2.5.6.6 20 Brown clayey SILT and f SAND, moist
:§ § . 5768 10 Brown clayey SILT, frace f SAND, wet
:§ § Greybrown silty CLAY, some Clay, trace f
\ % 5 4-5-5-5 2.0 Sand, wat
10—_§ § 5 5444 20 Grey silty CLAY, trace f Sand, wet
NN :
_§ § 7 5-4.5.6 20 Grey/brown siity CLAY, wet
15:§ § 3 whowhowhe1 20 Grey silty CLAY, saturated
INEN
-§ § 9 1-1-wh-wh 2.0
—§ § 10 wh-wh-3-3 2.0
20—
u§ § 1 whwhwrwr| 1.0 Grey silty CLAY, saiurated
N
—% § 12 wh-3-3-3 2.0
25-—% § 13 wh-wh-wh-wh| 2.0
E|‘ ; Benionite Seal 14 wh-wh-1-1 2.0
i Sand Pack (#0) 15 lwewewnwn| 20 Grey silty CLAY, some f Gravel, saturated
16 |whwhwhwh| 2.0 Grey CLAY and f GRAVEL
PVG Sereen (010" slot 17 10-65-10 50 ?argjyract:le:dAY and fm GRAVEL, trace Silt,
1.0




BROWN svp

CALDWELL

BORING LOG

Well Name/Location:

Mw-24D

Project: Off Site Well Instalfation

Ciient: Dyno Nobel

Project No.: 23167.001

Start Date: 8/29/02
Finish Date: 8/29/02

DRILLING DATA

SAMPLING METHODS3

Inspector: Elyse J. Apicelio
Contractor: SJB Services, Inc.

Sampler Type: Spiif Spoon

Tube Type: NA

Core Type: NA

h Diameter: 2" Diameter: NA Diameter: NA
Equipment: CME 550X
Method: 4.26" HSA Other: NA Other: NA Other: N4
WELL CONSTRUCTION WELL DEVELOPMENT SURVEY DATA
Riser Material: PVC Screen Material: PVC Method: Grundfos Datum:

Diameter (ID): 2"

Diameter {iD): 2

Duration: 1 Hour

Grade: 754.75 North: 687637.80

Gals. Purged: 120 TWC: 157.27 East: 504853.24
Coupling: Flush-Threaded Coupling: Flush-Threaded Slug Test: NA TPC:
SOIL Geophysical Log: O
SAMPLE DATA
ROCK Comments:
WELL DETAIL Run Hgg;ad”" Rec. | RQD. HNU
= No. . (it.) {ppm})
H cmisec VISUAL REMARKS
= ‘CLASSIFICATION
ﬁ_ Samp. | Blows/ | Rec. USCS HNU
g No gin. (ft.} (ppm)
16 4553 1.0
19 8-11-10-8 20 Grey silty CLAY and fm GRAVEL, saturated
20 10-11-10-16 10 Grey sitty CLAY and frn GRAVEL, trace

60—

Rock fragements, saturated

End of Borehole




CALDWELL

BORING LOG

Well Name/Location: MW-255

Project: OFf Site Well Installation
Client: Dyno Nobel

Project No.: 23167.001

Start Date: 8/26/02
Finish Date: 8/.26/02

DRILLING DATA SAMPLING METHODS
Inspector: Elyse J. Apicello Sampler Type: Spiit Spoon Tube Type: NA Core Type: NA
Contractor: S8 Services, Irc. Diameter: 2" Diameter: NA Diameter: NA
Equipment: CME 550X
Method: 4.25" HSA Other: NA Other: NA Other: NA
WELL CONSTRUCTION WELL DEVELOPMENT SURVEY DATA
Riser Material: PVC Screen Material: PVC Method: Grundfos Patum:
Duration: 7 Hour Grade: 156.70 North: 685314.40
Diameter (ID): 2" Diameter {ID): 2"
Gals. Purged: 30 TWC: 159,71 East: 594639.53
Coupling: Flush-Threaded Coupling: Flush-Threaded Slug Test: NA TPC:
SOOIl Geophysical Log: O
SAMPLE DATA
ROCK Comments:
WELL DETAIL Run | FY9rUL | e | RQD. | HNU
E=3 No. . (ft.) {ppm}
3 cmisec VISUAL REMARKS
E s BI y R HNU CLASSIFICATION
amp. ows, ec.
8 No | 6in. | (ft) | Y5 | (opm)
1 EBBHE | Locking protective
4 casing
OVERBURDEN
! 3406 1.5 Brown/tan fim SAND, some Silt, trace ¢
. Sand, dry
Cement/Bentonite Grou 2 7-8-11-11 20 _ _
Light brown f SAND and SILT, little clay, dry
1
3 §-7-8-11 20 Browrireddish CLAY and f SAND, litfle
Silt, moist at tip o
Bentonite Seal 4 11-9-9-8 2.0 Medium Brown CLAY, some Silt, maist
Sand Pack (40) 5 3444 20 w;dmm Brown silty CLAY, trace f Sand,
6 4-4-5-2 20 Brown f SAND and silty CLAY, moist
7 wh-wh-2-2 1.0
h " Brown silty CLAY in fop 2", grading into
: PVC Screen (010" slot 8 wh-wh-1-2 20 grey CLA‘?’I. some Silt,si)racegf Sang,
safurated -
9 wh-1-2-2 1.0 Grey CLAY, trace Silt, saturated
10 wh-wh-wh-1 1.5
11 whowhwhowh! 2.0 Grey CLAY, some silty Clay, saturated
12 Whe-3-3 20 Gray silty CLAY, safurated
13 wr-1-1-1 2.0
14 wh-wh-2-3 2.0
15  |wh-wh-wh-wh| 2.0
30— +
| End of Borehole
35—




Aanp CALDWELL

BORING LOG

Well Name/Location: MW-265

Project: Off Site Well Installation
Client: Dvno Nobel

Project No.: 23167.007

Start Date: 8/28/02

Finish Date: 8/28/02

DRILLING DATA SAMPL[NG METHODS
Inspector: Elyse J. Apicello Sampler Type: Split Spoon Tube Type: NA Core Type: NA
Contractor: SJB Senvices, Inc. Diameter: 2 Diameter: NA Diameter: NA
Equipment: CME 550X
Method: 4.25" HSA Other: N4 Other: NA Other: NA

WELL CONSTRUCTION WELL DEVELOPMENT SURVEY DATA
Riser Material: PVC Screen Material: PVC Method: Bailer - Datum:
Duration: 2 Hours Grade: 151.70  North: 687255.69

Diameter {ID}: 2° Diameter (ID): 2"

Coupling: Flush-Threaded Coupling: Alush-Threaded

Gals. Purged: 3
Slug Test: NA

TPC:

TWC: 154.49 East: 594867.10

SOIL Geophysical Log: O3
SAMPLE DATA
ROCK Comments:
WELL DETAIL Run | YU | gec | RQD. | HNU
2 No. cmlse;: () (ppm)
& - VISUAL REMARKS
~ . CLASSIFICATION
i Samp. | Blows/ | Rec. | |jgng HNU
8 No 6 in. {ft.) (ppm}
- 1 [ F Locking protective
. casing
0__§\ % OVERBURDEN
:\ % Cement/Bentonite Grout
SNEN
E|i h Bentanite Seal
4 EI sand Pack (#0)
1 Sdid 20 Brownishirad f SAND and silty CLAY, moist
Reddish brown silty CLAY, trace f Sand
2 2-4-5-6 2.0 grading into grey Clay in the fip, moist
PVC Screen (010" slot] 3 2.1-2-2 15 Grey fSAND and silty CLAY, wet
4 9.3.9.0 15 Grey CLAY, trace Siit, wet
5 1101 15 Grey sitty CLAY, saturated

End of Borehole




BREOWK avp. CALDWELL

BORING LOG

Welil Name/Location: MW-26D

Project: Off Site Well Installation
Client: Dyno Nobsl

Project No.: 237167.001

Start Date: 82702
Finish Date: 5/27/02

DRILLING DATA SAMPLING METHODS
inspector: Elyse J. Apicello Sampler Type: Spiit Spoon Tube Type: NA Core Type: NA
Con.tractor ' 5JB Services, inc. Diameter: 2" Diameter: NA Diameter: NA
Eqguipment: CME 550X -
Method: 4.25" HSA Other: NA Other: NA Other: NA

WELL CONSTRUCTION

WELL DEVELOPMENT

SURVEY DATA

Riser Material: PVC Screen Material: PVC

Method: Grundfos

Duration: 7 Hour -

Datum:

Grade: 150.96 North: 667260.02

Diameter (iD): 27 Diameter (1D): 2"
Gals, Purged: a5 TWC: 153.70 East: 594875.20
Coupling: Flush-Threaded Coupling: Fiush-Threaded Slug Test: NA TPC:
SOIL Geophysical Log: O
SAMPLE DATA
ROCK Comments:
WELL DETAIL Run | MYdraul | gee  RaD. | HNU
= No. 1 (ft) (ppm)
8 cmisec VISUAL REMARKS
~ CLASSIFICATION
ﬁ Samp. | Blows/ | Rec. uUscs HNU
2 No 6in. {ft.) {ppm)
- g e F Locking protective
- casing
0':% § . 0358 | 20 OVERBURDEN
| Light brown fm SAND, some Silt, trace
_§ § Cement/Bentonite Grouf 1094112 | 20 Clay., dry
_§ § T : Light brown f SAND and clayey SiLT, dry
5_§ § 4 4576 20 Brown f SAND and clayey SILT, dry
_\ \ Brown silty CLAY, some f Sand, moist
»§ § 4 5556 | 20
:§ % 5 39.55 20 Brown/grey silty Clay, trace f Sand, moist
10— N
—§ % ] 1-4-3-5 2.0
:§ % Brown f SAND and CLAY, trace Silt, molst
§ § 7 4-6-5-5 2.0
15:§ § 8 1222 10 Brown/gray CLAY, trace Silf, wet
:§ § o 1503 5 Grey CLAY and SILT, some silty Clay, wet
:§ § 10 whwhwhwh| 2.0 Gray CLAY, trace Silt, wet
NN
4 h-wh-wh-1 2.0
L% % M iw
—§ § 12 wh-wh-wh-whi 2.0
25 —§ § 13 wh-wh-wh-1 2.0
_\\§ § 14 wh-wh-2-2 2.0
AN
—\ § 15  wh-wh-wh-wh! 2.0
30—
—§ § 16 wr-wh-wh-wh{ 2.0
—§ § 17 wh-wh-wh-whi 2.0
35—\ % 2.0




BROWN anxp - CALUDWELL BORING LOG Well Name/Location: MW-26D
Project: Off Site Weli Instailation Project No.: 23167.001 Start Date: 8/27/02
Client: Dyno Nobel Finish Date: 8/27/02
DRILLING DATA SAMPLING METHODS
Inspector: Etyse J. Apiceflo Sampler Type: Split Spoon Tube Type: NA Core Type: NA
Contractor: SJB Services, Inc. Diameter; 2" Diameter: NA Diameter: NA
Equipment: CME 850X
Method: 4.25" HSA Other: NA Other: NA Other: NA
WELL CONSTRUCTION WELL DEVELOPMENT SURVEY DATA
Riser Material: PVC Screen Material: PVG Method: Grundfos Datum:
Duration: T Hour Grade: 750.96 North: 687260.02
Diameter {ID): 2" ‘ Diameter {ID}: 2"
Gals, Purged: 85 TWC: 153.70 East: 594875.20
Coupling: Flush-Threaded Coupling: Flush-Threaded Slug Test: NA TPC:
SOIL Geophysical Log: O
SAMPLE DATA
ROCK Comments:
WELL DETAIL Run | Ydraul | gec | Rap. | HNU
5 No. cmlse'c {ft) (ppm)
8 VISUAL REMARKS
= CLASSIFICATION
] Samp. | Blows/ | Rec. HNU
o . USCs
3 No 6in. (ft.) {(ppm)
A% % 18 wr-wh-wh-wh| 2.0
_§ % 19 whewh-1-1 2.0 Grey sitty CLAY, saturated
_\% \ 20 we-wr-wh-wh | 2.0
40—\\\ §
hié § 21 wr-wh-wh-wh| 2.0
NN o |t | 2.0 Grey CLAY, trace Sill, saturated
Bentonite Seal Grey f SAND and silty CLAY, t
45 23 |wh-whwhawh| 2.0 g oIl CLAY. fraco m
:::] Send Pack (#0) 24 | wh2a4 | 20 Groy CLAY and SILT, trace fSand,
25  wh-wh-wh-wh| 2.0
PVC Screen (010" slot :
o6 1.2.0.3 20 Grey silty CLAY, trace f Gravel, saturated
Grey CLAY and f SAND, some ¢ Sand,
28 4-6-1-8 1.5 little fm Gravel, saturated
30 11.15-20-50 20 girlte’ysgnhc-lgg;& some fm Gravel, trace
- Grey weathered bedrock {shale?)
31 27-26-38-4% | 2.0 Grey fmc SAND and fm Gravel, some ¢
B Gravel, trace Silt, saturated
- End of Borehole
60—
65—
70
75—




Monitoring Well ID: MW-27R

Project / Site: Port Ewen §'
Location: Hercules, Inc. Site #356001, Port Ewen, NY - Refer to Figure
O
Date Started: Date Finished: k)
~
Ground Surface Elevation (NAVD 88): 163.70 Top of Casing Elevation (NAVD 88): 164.82 n
NY State Plane Coordinates (NAD 83): 1110730.3 632085.33 Total Depth: 67.5 feet (ft)
Drilling Method: Borehole Diameter:
Rig Type: Tooling Type: Client: Dyno Nobel, Inc.
Drilling Co: Sampler Type: Project Number: REM_C00363_2022
Drilled by: Logged by: EHS Support PM: Kristen VanLandinghal
c o Q
8® | £~ | DE . . =| _E&
%0 | 2% | 8 E thhol_og_|c oz | &
32| 82| €5 Description bg 2% Notes
Wz 20 a
= 0 -
= — Top of Lacustrine Silt and Clay
162 —— =
-2 -
=, g
160 —— -
_ 4 -
158 —— -
— 6 -
156 —— -
- 8 —
154 —— -
— 10 =
1 -
152 —— -
— 12 -
13 -
150 —— -
— 14 =
=15 -
148 —— =
— 16 -
=17 ;
146 —— =
— 18 =
=19 —
144 —— =
— 20 =
= -
22— ,, - Well Construction
*é 23 = ‘ ‘ Open Hole
M= o ; — | Steel Casing
— 25 —
Notes: Depth to water in borehole during drilling (ft bgs): Boring: MW-27R
Soil classification based on the Unified Soil -
Classification System (USCS). Depth to water in well after drilling (ft bTOC): Page: 1 of 5

—_—— -——rr -




58| _ SE Litholoai -~ _E
=0 | ET| S5 | 0'Og.IC oz | g8
5% | 8L| £3 Description g% 29 Notes
Q =0 ~ [a)
L \Z_/ -
— 25 -
138 —— —
— 26 -
— 27 -
136 —— —
— 28 -
~ 20 -
134 —— —
— 30 —
—31 —
132 —— —
— 32 -
— 33 -
130 —— —
— 34 —
— 35 -
128 —— —
— 37 =
126 —— —
— 38 -
— 39 -
124 —— —
— 40 —
— 4 -
122 —— —
— 42 -
— 43 —
120 —— —
— 44 —
— 45 -
118 —— —
— E Well Construction
— 47 _
- - ‘ ‘ Open Hole
116 —— -
-8 - ‘7‘ Steel Casing
— 49 —
114 —— —
~ 50 -
Notes: B ) Depth to water in borehole during drilling (ft bgs): Boring: MW-27R
Soil classification based on the Unified Soil E—
Classification System (USCS) Depth to water in well after drilling (ft bTOC): Page: 20of5

—_——— -—rr—---




S § | BF Lithologic N
© oo 5 3 . = Q5
5> 2L| 2% Description ag =8 Notes
LI | A =0 ~ [a)]
L \Z_/ -
— 50 —| | Top of Glacial Outwash
— 51 —
112 —— =
— 52 —
— 53 —
110 —— =
— 54 =
— 55 —| | Top of Austin Glen
108 —— -
— 56 —
— 57 -
106 —— =
— 58 -
— 59 =
104 —— —
— 60 -
— 61 -
102 —— =
— 62 —
— 63 =
100 —— -
— 64 -
— 65 =
98 —— —
— 66 -
— 67 -
96 —— a
— 68
— 69
94 ——
— 70
—71
92—
— 72
B Well Construction
— 73
- ‘ ‘ Open Hole
90 —— —
— 74 ‘77‘ Steel Casing
15
Notes: Depth to water in borehole during drilling (ft bgs): Boring: MW-27R

Soil classification based on the Unified Soil
Classification System (USCS) Depth to water in well after drilling (ft bTOC):

Page: 30of5

-—rr—-




58 o Bt Lithologi S| =&
=0 | ET| S5 | 0'Og.IC oz | g8
52 | QL| 23 Description ag | =8 Notes
Q =0 ~ [a)
L \Z_/ -
— 75
88 ——
— 76
— 77
86 —_
— 78
— 79
84 —
— 80
— 81
82—
— 82
— 83
80 —_
— 84
— 85
78 —_
— 86
— 87
76 —_
— 88
— 89
74—
— 90
—o1
72—
— 92
— 93
70 —
— 94
— 95
68— .
— 96 Well Construction
— ‘ ‘ Open Hole
— 97 —
66 — ‘7*‘ Steel Casing
— 98
— 99
64 —_
— 100
Notes: B ] Depth to water in borehole during drilling (ft bgs): Boring: MW-27R
Soil classification based on the Unified Soil I
Classification System (USCS) Depth to water in well after drilling (ft bTOC): Page: 40of5

—_——— -—rr—---




58 o Bf Lithologi s =5
=0 | ET| S5 | 0'Og.IC oz | g8
22 2L| 23 Description ag | =% Notes
Q =0 ~ [a)
L \Z_/ -
- 125
38—
— 126
— 127
36—
128
— 129
34—
— 130
— 131
32
— 132
— 133
30—
— 134
135
28—
- 136
— 137
261
— 138
— 139
24—
— 140
— 141
22—
142
— 143
20—
— 144
— 145
18
— 146
— 147
16—
— 148 WELL CONSTRUCTION
75 ‘ ‘ Open Hole ‘E‘ Steel Casing
149 —
14—
L 150
Notes: B ) Depth to water in borehole during drilling (ft bgs): Boring: MW-27R
Soil classification based on the Unified Soil E—
Classification System (USCS) Depth to water in well after drilling (ft bTOC): Page: 50f5

—_——— -—rr—---




Monitoring Well ID: MW-27R

Project / Site: Port Ewen §'
Location: Hercules, Inc. Site #356001, Port Ewen, NY - Refer to Figure
5]
Date Started: Date Finished: k)
X
Ground Surface Elevation (NAVD 88): 166.59 Top of Casing Elevation (NAVD 88): 168.43 n
NY State Plane Coordinates (NAD 83): 1110016.6 632077.29 Total Depth: 77.5 feet (ft)
Drilling Method: Borehole Diameter:
Rig Type: Tooling Type: Client: Dyno Nobel, Inc.
Drilling Co: Sampler Type: Project Number: REM_C00363_2022
Drilled by: Logged by: EHS Support PM: Kristen VanLandinghal
c o Q
8® | £~ | DE . . =| _E&
%0 | 2% | 8 E thhol_og_|c oz | &
32| 82| €5 Description bg 2% Notes
Wz =0 A
= 0 —
166 — -
—1 — | Top of Lacustrine Silt and Clay
—2 -
164 —— —
—3 —
— 4 -
162 —— -
=5 =
~— 6 -
160 — -
—_ -
—8 =
158 —— -
-9 -
— 10 E
156 —— -
— 11 -
— 12 -
154 —— —
— 13 =
— 14 -
152 — -
— 15 =
— 16 -
150 —— —
— 17 —
— 18 E
148 — -
— 19 =
— 20 E
146 — -
— 21 _
= - Well Construction
144 —— -
— a3 = ‘ ‘ Open Hole
=2 ; — | Steel Casing
27— 25 -
Notes: Depth to water in borehole during drilling (ft bgs): Boring: MW-28R
Soil classification based on the Unified Soil -
Classification System (USCS). Depth to water in well after drilling (ft bTOC): Page: 1 of 5

—_—— -——rr -




58 . &t Lithologi s <&
=0 | ET| S5 | 0'Og.IC oz | g8
22 2L| 23 Description ag | =% Notes
Q =0 ~ [a)
L \Z_/ -
- 25 —
— 26 -
140 — —
— 27 _
— 28 —
138 — —
=29 -
136 — —
- 32 _
134 — —
— 33 -
— 34 —
132 — —
— 36 -
130 — -
— 37 -
—38 —
128 — —
— 40 -
126 — —
— 41 -
— 42 =
124 —— —
— 43 -
122 — —
— 45 -
— 46 -
120 —— — Well Construction
— 47 —
- = ‘ ‘ Open Hole
- “ - — | Steel Casing
118 — -
— 49 -
~ 50 _
Notes: B ) Depth to water in borehole during drilling (ft bgs): Boring: MW-28R
Soil classification based on the Unified Soil E—
Classification System (USCS) Depth to water in well after drilling (ft bTOC): Page: 20of5

—_——— -—rr—---




58| SE Litholoai -~ €
=0 | ET| S5 | 0'Og.IC oz | g8
52 3| £3 Description ag | =% Notes
Q =0 ~ [a)
Ll \Z_/ |
— 50 -
116 — -
— 51 -
14— —
~— 53 _
— 54 =
12— -
— 56 —
110 — -
57 _
— 58 -
108 — =
— 59 —
_ — | Top of Glacial Outwash
106 — -
— 61 _
104 — —
— 63 —
— 64 -
102 — -
— 65 -
= — | Top of Austin Glen
— 66 -
100 —— —
— 67 -
— 68 _
98 — -
~ 2 -
% — -
— 71 —
— 72 -
94 —— - Well Construction
— 73 _
- _ ‘ ‘ Open Hole
— 74 — ‘—‘ Steel Casing
92 — -
— 75 -
Notes: B ) Depth to water in borehole during drilling (ft bgs): Boring: MW-28R
Soil classification based on the Unified Soil E—
Classification System (USCS) Depth to water in well after drilling (ft bTOC): Page: 30of5

—_——— -—rr—---




58 o Bf Lithologi s =5
=0 | ET| S5 | 0'Og.IC oz | g8
22 2L| 23 Description ag | =% Notes
Q =0 ~ [a)
Ll \Z_/ |
~ 76 _
90 — -
— 77 -
— 78
88 ——
— 79
— 80
86 ——
81
— 82
84—
— 83
— 84
82—
— 85
— 86
80 —
— 87
— 88
78—
— 89
— 90
76—
— o1
— 92
74—
— 93
— 94
72—
95
— 96 Well Construction
70— ‘ ‘ Open Hole
— 97
. ‘—‘ Steel Casing
— 98
68 ——
— 99
— 100
Notes: B ) Depth to water in borehole during drilling (ft bgs): Boring: MW-28R
Soil classification based on the Unified Soil E—
Classification System (USCS) Depth to water in well after drilling (ft bTOC): Page: 40of5

—_——— -—rr—---




-§§ £ '§’§ Lithologic 0S| =8
[ Q0| 53 . = [
5> 2L| 2% Description ag =8 Notes
LI | A =0 ~ [a)]
L \Z_/ -
- 125
— 126
40 —-
— 127
— 128
38—
— 129
130
36—
— 131
— 132
34—
— 133
— 134
32—
— 135
— 136
30—
— 137
- 138
28—
— 139
— 140
26—
— 141
— 142
24—
— 143
— 144
22—
— 145
— 146
20—
— 147
— 148 WELL CONSTRUCTION
18 *E ‘ ‘ Open Hole ‘E‘ Steel Casing
— 149 —
L 150
Notes:

Soil classification based on the Unified Soil
Classification System (USCS)

Depth to water in borehole during drilling (ft bgs):
Depth to water in well after drilling (ft bTOC):

Boring: MW-28R
Page: 50f5
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SMP Template: October 2024

APPENDIX E — PUBLIC AND PRIVATE WELL SEARCH REPORT

Site Management Plan, Site # [356001]
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Thank you for your business.
Please contact EDR at 1-800-352-0050
with any questions or comments.

Disclaimer - Copyright and Trademark Notice

This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data
Resources, Inc. It cannot be concluded from this Report that coverage information for the target and surrounding properties does not exist from
other sources. NO WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL

DATA RESOURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL
ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE,

ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL,

CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY

LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report "AS IS". Any analyses, estimates, ratings,
environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor
should they be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase |
Environmental Site Assessment performed by an environmental professional can provide information regarding the environmental risk for any
property. Additionally, the information provided in this Report is not to be construed as legal advice.

Copyright 2019 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole
or in part, of any report or map of Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other
trademarks used herein are the property of their respective owners.
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GEOCHECK® - PHYSICAL SETTING SOURCE REPORT

TARGET PROPERTY ADDRESS
PORT EWEN
161 ULSTER AVENUE
ULSTER PARK, NY 12487
TARGET PROPERTY COORDINATES

Latitude (North):
Longitude (West):

Universal Tranverse Mercator:

UTM X (Meters):
UTM Y (Meters):
Elevation:

USGS TOPOGRAPHIC MAP

Target Property Map:
Version Date:

South Map:
Version Date:

Southwest Map:
Version Date:

West Map:
Version Date:

41.881692 - 41° 52’ 54.09”
73.987834 - 73° 59’ 16.20”
Zone 18

583983.1

4636922.5

166 ft. above sea level

41073-H8 KINGSTON EAST, NY
1980

41073-G8 HYDE PARK, NY
1997

41074-G1 ROSENDALE, NY
1980

41074-H1 KINGSTON WEST, NY
1997

EDR’s GeoCheck Physical Setting Source Addendum is provided to assist the environmental professional in
forming an opinion about the impact of potential contaminant migration.

Assessment of the impact of contaminant migration generally has two principle investigative components:

1. Groundwater flow direction, and
2. Groundwater flow velocity.

Groundwater flow direction may be impacted by surface topography, hydrology, hydrogeology, characteristics
of the soil, and nearby wells. Groundwater flow velocity is generally impacted by the nature of the

geologic strata.

TC5620274.1s Page 1




GEOCHECK® - PHYSICAL SETTING SOURCE SUMMARY

GROUNDWATER FLOW DIRECTION INFORMATION

Groundwater flow direction for a particular site is best determined by a qualified environmental professional
using site-specific well data. If such data is not reasonably ascertainable, it may be necessary to rely on other
sources of information, such as surface topographic information, hydrologic information, hydrogeologic data
collected on nearby properties, and regional groundwater flow information (from deep aquifers).

TOPOGRAPHIC INFORMATION

Surface topography may be indicative of the direction of surficial groundwater flow. This information can be used to
assist the environmental professional in forming an opinion about the impact of nearby contaminated properties or,
should contamination exist on the target property, what downgradient sites might be impacted.

TARGET PROPERTY TOPOGRAPHY
General Topographic Gradient: General East

SURROUNDING TOPOGRAPHY: ELEVATION PROFILES

=

=

E

c

8

2

g = =
[~ [ O e . R = S R S S S =Y =

2l 2 5 5 8 8 8 & 38 8 2 & 8 g & g 3 2 8
North | South

TP

Elevation (ft)

West [ East
TP

. 0 1/2 1 Miles
Target Property Elevation: 166 ft. ———

Source: Topography has been determined from the USGS 7.5’ Digital Elevation Model and should be evaluated
on a relative (not an absolute) basis. Relative elevation information between sites of close proximity
should be field verified.

TC5620274.1s Page 2



GEOCHECK® - PHYSICAL SETTING SOURCE SUMMARY

HYDROLOGIC INFORMATION

Surface water can act as a hydrologic barrier to groundwater flow. Such hydrologic information can be used to assist
the environmental professional in forming an opinion about the impact of nearby contaminated properties or, should
contamination exist on the target property, what downgradient sites might be impacted.

Refer to the Physical Setting Source Map following this summary for hydrologic information (major waterways
and bodies of water).

FEMA FLOOD ZONE

Flood Plain Panel at Target Property FEMA Source Type
36111C0490E FEMA FIRM Flood data
Additional Panels in search area: FEMA Source Type
36111C0470E FEMA FIRM Flood data
36111C0610E FEMA FIRM Flood data
36111C0630E FEMA FIRM Flood data

NATIONAL WETLAND INVENTORY
NWI Electronic

NW!I Quad at Target Property Data Coverage
KINGSTON EAST YES - refer to the Overview Map and Detail Map

HYDROGEOLOGIC INFORMATION

Hydrogeologic information obtained by installation of wells on a specific site can often be an indicator

of groundwater flow direction in the immediate area. Such hydrogeologic information can be used to assist the
environmental professional in forming an opinion about the impact of nearby contaminated properties or, should
contamination exist on the target property, what downgradient sites might be impacted.

Site-Specific Hydrogeological Data*:

Search Radius: 1.25 miles
Status: Not found
AQUIFLOW®

Search Radius: 1.000 Mile.

EDR has developed the AQUIFLOW Information System to provide data on the general direction of groundwater
flow at specific points. EDR has reviewed reports submitted by environmental professionals to regulatory
authorities at select sites and has extracted the date of the report, groundwater flow direction as determined
hydrogeologically, and the depth to water table.

LOCATION GENERAL DIRECTION
MAP ID FROM TP GROUNDWATER FLOW
Not Reported

* ©1996 Site-specific hydrogeological data gathered by CERCLIS Alerts, Inc., Bainbridge Island, WA. All rights reserved. All of the information and opinions presented are those of the cited EPA report(s), which were completed under
a Comprehensive Environmental Response Compensation and Liability Information System (CERCLIS) investigation.
TC5620274.1s Page 3



GEOCHECK® - PHYSICAL SETTING SOURCE SUMMARY

GROUNDWATER FLOW VELOCITY INFORMATION

Groundwater flow velocity information for a particular site is best determined by a qualified environmental professional
using site specific geologic and soil strata data. If such data are not reasonably ascertainable, it may be necessary

to rely on other sources of information, including geologic age identification, rock stratigraphic unit and soil
characteristics data collected on nearby properties and regional soil information. In general, contaminant plumes
move more quickly through sandy-gravelly types of soils than silty-clayey types of soils.

GEOLOGIC INFORMATION IN GENERAL AREA OF TARGET PROPERTY

Geologic information can be used by the environmental professional in forming an opinion about the relative speed
at which contaminant migration may be occurring.

ROCK STRATIGRAPHIC UNIT GEOLOGIC AGE IDENTIFICATION
Era: Paleozoic Category: Stratified Sequence
System: Ordovician
Series: Middle Ordovician (Mohawkian)

Code: 02 (decoded above as Era, System & Series)

Geologic Age and Rock Stratigraphic Unit Source: P.G. Schruben, R.E. Arndt and W.J. Bawiec, Geology
of the Conterminous U.S. at 1:2,500,000 Scale - a digital representation of the 1974 P.B. King and H.M. Beikman
Map, USGS Digital Data Series DDS - 11 (1994).

DOMINANT SOIL COMPOSITION IN GENERAL AREA OF TARGET PROPERTY

The U.S. Department of Agriculture’s (USDA) Soil Conservation Service (SCS) leads the National Cooperative Soll
Survey (NCSS) and is responsible for collecting, storing, maintaining and distributing soil survey information

for privately owned lands in the United States. A soil map in a soil survey is a representation of soil patterns

in a landscape. Soil maps for STATSGO are compiled by generalizing more detailed (SSURGO) soil survey maps.
The following information is based on Soil Conservation Service STATSGO data.

Soil Component Name: VARYSBURG

Soil Surface Texture: gravelly - loam

Hydrologic Group: Class B - Moderate infiltration rates. Deep and moderately deep,
moderately well and well drained soils with moderately coarse
textures.

Soil Drainage Class: Well drained. Soils have intermediate water holding capacity. Depth to

water table is more than 6 feet.
Hydric Status: Soil does not meet the requirements for a hydric soil.
Corrosion Potential - Uncoated Steel: HIGH
Depth to Bedrock Min: > 60 inches

Depth to Bedrock Max: > 60 inches
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Soil Layer Information

Boundary Classification
Layer | Upper Lower  |Soil Texture Class| AASHTO Group | Unified Soil Permeability| soil Reaction
Rate (in/hr) | (pH)

1 0 inches 9 inches gravelly - loam Granular COARSE-GRAINED | Max: 6.00 Max: 6.00
materials (35 SOILS, Gravels, Min: 0.60 Min: 5.10
pct. or less Gravels with
passing No. fines, Silty
200), Silty, or Gravel
Clayey Gravel
and Sand.

2 9 inches 21 inches very gravelly - Granular COARSE-GRAINED | Max: 6.00 Max: 6.00

loam materials (35 SOILS, Gravels, Min:  0.60 Min: 5.10
pct. or less Gravels with
passing No. fines, Silty
200), Stone Gravel
Fragments,
Gravel and
Sand.
3 21 inches 28 inches very gravelly - Granular COARSE-GRAINED | Max: 6.00 Max: 7.80
loam materials (35 SOILS, Gravels, Min: 0.60 Min: 6.10
pct. or less Gravels with
passing No. fines, Silty
200), Stone Gravel
Fragments,
Gravel and
Sand.

4 28 inches 41 inches silty clay Silt-Clay FINE-GRAINED Max: 0.06 Max: 7.80
Materials (more SOILS, Silts and Min:  0.00 Min:  6.10
than 35 pct. Clays (liquid
passing No. limit less than
200), Silty 50%), Lean Clay
Soils.

5 41 inches 60 inches silty clay Silt-Clay FINE-GRAINED Max: 0.06 Max: 7.80
Materials (more SOILS, Silts and Min:  0.00 Min:  6.10
than 35 pct. Clays (liquid
passing No. limit less than
200), Silty 50%), Lean Clay
Soils.

OTHER SOIL TYPES IN AREA

Based on Soil Conservation Service STATSGO data, the following additional subordinant soil types may
appear within the general area of target property.

Soil Surface Textures: silt loam
silty clay loam
channery - silt loam

Surficial Soil Types:

Shallow Soil Types:

silt loam

silty clay loam
channery - silt loam

gravelly - loam
silty clay loam

loam
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channery - silt loam
channery - sandy loam
silt loam

sandy clay loam

gravelly - sandy clay loam
silty clay

Deeper Soil Types: stratified
very gravelly - fine sandy loam
silt loam
very channery - silt loam

LOCAL / REGIONAL WATER AGENCY RECORDS

EDR Local/Regional Water Agency records provide water well information to assist the environmental
professional in assessing sources that may impact ground water flow direction, and in forming an

opinion about the impact of contaminant migration on nearby drinking water wells.

WELL SEARCH DISTANCE INFORMATION

DATABASE SEARCH DISTANCE (miles)
Federal USGS 1.000
Federal FRDS PWS 1.000
State Database 1.000

FEDERAL USGS WELL INFORMATION

MAP ID WELL ID
1 USGS40000848350
2 USGS40000848349
3 USGS40000848457
A5 USGS40000848472
A6 USGS40000848471

FEDERAL FRDS PUBLIC WATER SUPPLY SYSTEM INFORMATION

MAP ID WELL ID
4 NY0003382
7 NY0021830
8 NY0003382

Note: PWS System location is not always the same as well location.

STATE DATABASE WELL INFORMATION

MAP 1D WELL ID

LOCATION
FROM TP

1/2 - 1 Mile SSE
1/2 - 1 Mile SE

1/2 - 1 Mile NNE
1/2 - 1 Mile North
1/2 - 1 Mile North

LOCATION
FROM TP

1/2 - 1 Mile North

1/2 - 1 Mile South
1/2 - 1 Mile North

LOCATION
FROM TP
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STATE DATABASE WELL INFORMATION

LOCATION
MAP ID WELL ID FROM TP

No Wells Found
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GEOCHECK®- PHYSICAL SETTING SOURCE MAP FINDINGS

Map ID

Direction
Distance
Elevation

Database EDR ID Number

1

SSE

1/2 - 1 Mile
Lower

Organization ID:
Monitor Location:
Description:
Drainage Area:

Contrib Drainage Area:

Aquifer:

Aquifer Type:
Well Depth:

Well Hole Depth:

USGS-NY
u1184

Not Reported
Not Reported
Not Reported
Not Reported
Not Reported
68

Not Reported

Organization Name:
Type:

HUC:

Drainage Area Units:

Contrib Drainage Area Unts:

Formation Type:
Construction Date:
Well Depth Units:

Well Hole Depth Units:

FED USGS USGS40000848350

USGS New York Water Science Center
Well

02020007

Not Reported

Not Reported

Paleozoic Erathem

Not Reported

ft

Not Reported

2
SE FED USGS USGS40000848349
1/2 - 1 Mile
Higher
Organization ID: USGS-NY Organization Name: USGS New York Water Science Center
Monitor Location: U1183 Type: Well
Description: Not Reported HUC: 02020007
Drainage Area: Not Reported Drainage Area Units: Not Reported
Contrib Drainage Area: Not Reported Contrib Drainage Area Unts: Not Reported
Aquifer: Not Reported Formation Type: Conneaut Group
Aquifer Type: Not Reported Construction Date: Not Reported
Well Depth: 100 Well Depth Units: ft
Well Hole Depth: Not Reported Well Hole Depth Units: Not Reported
3
NNE FED USGS USGS40000848457
1/2 - 1 Mile
Lower
Organization ID: USGS-NY Organization Name: USGS New York Water Science Center
Monitor Location: U1203 Type: Well
Description: Not Reported HUC: 02020007
Drainage Area: Not Reported Drainage Area Units: Not Reported
Contrib Drainage Area: Not Reported Contrib Drainage Area Unts: Not Reported
Aquifer: Sand and gravel aquifers (glaciated regions)
Formation Type: Sand and Gravel Aquifer Type: Not Reported
Construction Date: Not Reported Well Depth: 50
Well Depth Units: ft Well Hole Depth: Not Reported
Well Hole Depth Units: Not Reported
4
North FRDS PWS NY0003382
1/2 - 1 Mile
Lower
PWS ID: NY0003382 PWS type: System Owner/Responsible Party
PWS name: MABIE ROGER PWS address: PORT EWEN WD
PWS address: TOWN HALL-BROADWAY PWS city: PORT EWEN
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PWS state: NY PWS zip: 12466
PWS ID: NY0003382 Activity status: Active
Date system activated: Not Reported Date system deactivated: Not Reported
Retail population: 00004800 System name: PORT EWEN WATER DISTRICT
System address: Not Reported System address: RIVER ROAD
System city: PORT EWEN System state: NY
System zip: 12466
County FIPS: 055 City served: ESOPUS (T)
Latitude: 415338 Longitude: 0735909
Latitude: 415343 Longitude: 0735910
Latitude: 415312 Longitude: 0735734
A5
North FED USGS USGS40000848472
1/2 - 1 Mile
Lower
Organization ID: USGS-NY Organization Name: USGS New York Water Science Center
Monitor Location: U1206 Type: Well
Description: Not Reported HUC: 02020007

Drainage Area:

Contrib Drainage Area:

Aquifer:

Formation Type:
Construction Date:
Well Depth Units:

Well Hole Depth Units:

Not Reported
Not Reported

Drainage Area Units:

Contrib Drainage Area Unts:

Sand and gravel aquifers (glaciated regions)

Sand and Gravel
Not Reported

ft

Not Reported

Aquifer Type:
Well Depth:
Well Hole Depth:

Not Reported
Not Reported

Not Reported
61
Not Reported

A6

North

1/2 - 1 Mile
Lower

Organization ID:
Monitor Location:
Description:
Drainage Area:

Contrib Drainage Area:

Aquifer:

Aquifer Type:
Well Depth:

Well Hole Depth:

USGS-NY
u1204

Not Reported
Not Reported
Not Reported
Not Reported
Not Reported
220

Not Reported

Organization Name:
Type:

HUC:

Drainage Area Units:

Contrib Drainage Area Unts:

Formation Type:
Construction Date:
Well Depth Units:

Well Hole Depth Units:

FED USGS USGS40000848471

USGS New York Water Science Center

Well

02020007

Not Reported

Not Reported
Paleozoic Erathem
Not Reported

ft

Not Reported

7

South

1/2 - 1 Mile
Higher

PWS ID:
PWS name:
PWS address:
PWS state:
PWS ID:

NY0021830
MOMMSEN MARCUS
ROSENTHAL LANE
NY

NY0021830

PWS type:
PWS address:
PWS city:
PWS zip:
Activity status:

FRDS PWS NY0021830

System Owner/Responsible Party
HUTTERIAN BRETHREN SOCIETY
ESOPUS

12487

Active
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Date system activated:

Retail population:
System address:

Not Reported
00000280
Not Reported

Date system deactivated:
System name:
System address:

Not Reported
HUTTERIAN PLEASANT VIEW
ROSENTHAL LANE

System city: ULSTER PARK System state: NY
System zip: 12487
County FIPS: 055 City served: ESOPUS (T)
Population served: 101 - 500 Persons Treatment: Treated
Latitude: 415207 Longitude: 0735926
Latitude: 415158 Longitude: 0735917
Latitude: 415158 Longitude: 0735918
8
North FRDS PWS NY0003382
1/2 - 1 Mile
Lower
PWS ID: NY0003382 PWS type: System Owner/Responsible Party
PWS name: MABIE ROGER PWS address: PORT EWEN WD
PWS address: TOWN HALL-BROADWAY PWS city: PORT EWEN
PWS state: NY PWS zip: 12466
PWS ID: NY0003382 Activity status: Active
Date system activated: Not Reported Date system deactivated: Not Reported
Retail population: 00004800 System name: PORT EWEN WATER DISTRICT
System address: Not Reported System address: RIVER ROAD
System city: PORT EWEN System state: NY
System zip: 12466
County FIPS: 055 City served: ESOPUS (T)
Latitude: 415338 Longitude: 0735909
Latitude: 415343 Longitude: 0735910
Latitude: 415312 Longitude: 0735734
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RADON
AREA RADON INFORMATION
State Database: NY Radon
Radon Test Results
County Town Num Tests Avg Result Geo Mean Max Result
ULSTER DENNING 6 13.02 6.92 45.4
ULSTER ESOPUS 50 3.52 2.41 15.6
ULSTER GARDINER 48 4.3 2.76 24.6
ULSTER HARDENBURGH 3 3.33 2.22 7.6
ULSTER HURLEY 75 5.05 341 30.2
ULSTER KINGSTON 229 4.09 2.88 21.6
ULSTER LLOYD 96 5.7 3.31 38.1
ULSTER MARBLETOWN 65 5.96 3.15 99.5
ULSTER MARLBOROUGH 44 5.41 3.79 17.1
ULSTER NEW PALTZ 132 4.18 2.75 44.3
ULSTER OLIVE 45 5.09 3.37 27.6
ULSTER PLATTEKILL 29 3.23 2.15 14
ULSTER ROCHESTER 38 4.27 2.63 21.3
ULSTER ROSENDALE 39 3.08 2.3 10.3
ULSTER SAUGERTIES 169 7.41 2.59 175.7
ULSTER SHANDAKEN 13 6.82 3.71 24.2
ULSTER SHAWANGUNK 82 7.22 3.78 56.1
ULSTER ULSTER 52 3.44 2.48 11.4
ULSTER WAWARSING 48 4.8 2.63 31.2
ULSTER WOODSTOCK 105 5.12 2.71 114.3

Federal EPA Radon Zone for ULSTER County: 1

Note: Zone 1 indoor average level > 4 pCi/L.
: Zone 2 indoor average level >= 2 pCi/L and <= 4 pCi/L.
: Zone 3 indoor average level < 2 pCi/L.

Federal Area Radon Information for ULSTER COUNTY, NY

Number of sites tested: 95

Area Average Activity % <4 pCi/lL % 4-20 pCi/L
Living Area 1.190 pCi/L 95% 4%
Basement 2.610 pCi/L 68% 29%

% >20 pCilL

1%
2%
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TOPOGRAPHIC INFORMATION

USGS 7.5’ Digital Elevation Model (DEM)
Source: United States Geologic Survey
EDR acquired the USGS 7.5’ Digital Elevation Model in 2002 and updated it in 2006. The 7.5 minute DEM corresponds
to the USGS 1:24,000- and 1:25,000-scale topographic quadrangle maps. The DEM provides elevation data
with consistent elevation units and projection.

HYDROLOGIC INFORMATION

Flood Zone Data: This data was obtained from the Federal Emergency Management Agency (FEMA). It depicts 100-year and
500-year flood zones as defined by FEMA. It includes the National Flood Hazard Layer (NFHL) which incorporates Flood
Insurance Rate Map (FIRM) data and Q3 data from FEMA in areas not covered by NFHL.

Source: FEMA

Telephone: 877-336-2627

Date of Government Version: 2003, 2015

NWI: National Wetlands Inventory. This data, available in select counties across the country, was obtained by EDR
in 2002, 2005 and 2010 from the U.S. Fish and Wildlife Service.

State Wetlands Data: Freshwater Wetlands

Source: Department of Environmental Conservation
Telephone: 518-402-8961

HYDROGEOLOGIC INFORMATION

AQUIFLOWR Information System
Source: EDR proprietary database of groundwater flow information
EDR has developed the AQUIFLOW Information System (AIS) to provide data on the general direction of groundwater
flow at specific points. EDR has reviewed reports submitted to regulatory authorities at select sites and has
extracted the date of the report, hydrogeologically determined groundwater flow direction and depth to water table
information.

GEOLOGIC INFORMATION

Geologic Age and Rock Stratigraphic Unit
Source: P.G. Schruben, R.E. Arndt and W.J. Bawiec, Geology of the Conterminous U.S. at 1:2,500,000 Scale - A digital
representation of the 1974 P.B. King and H.M. Beikman Map, USGS Digital Data Series DDS - 11 (1994).

STATSGO: State Soil Geographic Database
Source: Department of Agriculture, Natural Resources Conservation Service (NRCS)
The U.S. Department of Agriculture’s (USDA) Natural Resources Conservation Service (NRCS) leads the national
Conservation Soil Survey (NCSS) and is responsible for collecting, storing, maintaining and distributing soil
survey information for privately owned lands in the United States. A soil map in a soil survey is a representation
of soil patterns in a landscape. Soil maps for STATSGO are compiled by generalizing more detailed (SSURGO)
soil survey maps.

SSURGO: Soil Survey Geographic Database
Source: Department of Agriculture, Natural Resources Conservation Service (NRCS)
Telephone: 800-672-5559
SSURGO is the most detailed level of mapping done by the Natural Resources Conservation Service, mapping
scales generally range from 1:12,000 to 1:63,360. Field mapping methods using national standards are used to
construct the soil maps in the Soil Survey Geographic (SSURGO) database. SSURGO digitizing duplicates the
original soil survey maps. This level of mapping is designed for use by landowners, townships and county
natural resource planning and management.

TC5620274.1s
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LOCAL / REGIONAL WATER AGENCY RECORDS

FEDERAL WATER WELLS

PWS: Public Water Systems
Source: EPA/Office of Drinking Water
Telephone: 202-564-3750
Public Water System data from the Federal Reporting Data System. A PWS is any water system which provides water to at
least 25 people for at least 60 days annually. PWSs provide water from wells, rivers and other sources.

PWS ENF: Public Water Systems Violation and Enforcement Data
Source: EPA/Office of Drinking Water
Telephone: 202-564-3750
Violation and Enforcement data for Public Water Systems from the Safe Drinking Water Information System (SDWIS) after
August 1995. Prior to August 1995, the data came from the Federal Reporting Data System (FRDS).

USGS Water Wells: USGS National Water Inventory System (NWIS)

This database contains descriptive information on sites where the USGS collects or has collected data on surface

water and/or groundwater. The groundwater data includes information on wells, springs, and other sources of groundwater.
STATE RECORDS

New York Public Water Wells

Source: New York Department of Health
Telephone: 518-458-6731

OTHER STATE DATABASE INFORMATION

Oil and Gas Well Database
Source: Department of Environmental Conservation
Telephone: 518-402-8072
These files contain records, in the database, of wells that have been drilled.

RADON

State Database: NY Radon
Source: Department of Health
Telephone: 518-402-7556
Radon Test Results

Area Radon Information
Source: USGS
Telephone: 703-356-4020
The National Radon Database has been developed by the U.S. Environmental Protection Agency
(USEPA) and is a compilation of the EPA/State Residential Radon Survey and the National Residential Radon Survey.
The study covers the years 1986 - 1992. Where necessary data has been supplemented by information collected at
private sources such as universities and research institutions.

EPA Radon Zones
Source: EPA
Telephone: 703-356-4020
Sections 307 & 309 of IRAA directed EPA to list and identify areas of U.S. with the potential for elevated indoor
radon levels.

OTHER

Airport Landing Facilities: Private and public use landing facilities
Source: Federal Aviation Administration, 800-457-6656

Epicenters:  World earthquake epicenters, Richter 5 or greater
Source: Department of Commerce, National Oceanic and Atmospheric Administration

Earthquake Fault Lines: The fault lines displayed on EDR’s Topographic map are digitized quaternary faultlines, prepared
in 1975 by the United State Geological Survey
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STREET AND ADDRESS INFORMATION

© 2015 TomTom North America, Inc. All rights reserved. This material is proprietary and the subject of copyright protection
and other intellectual property rights owned by or licensed to Tele Atlas North America, Inc. The use of this material is subject
to the terms of a license agreement. You will be held liable for any unauthorized copying or disclosure of this material.
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SMP Template: October 2024

APPENDIX F - EXCAVATION WORK PLAN (EWP)

F-1 NOTIFICATION

At least 15 days prior to the start of any activity that is anticipated to encounter
remaining Site contamination, the site owner or their representative will notify the
NYSDEC contacts listed in the table below. Table 1 includes contact information for the
above notification. The information on this table will be updated as necessary to provide
accurate contact information. A full listing of site-related contact information is provided

in Appendix C of this ISMP.

Table 1: Notifications*

Mark Domaracki, P.G., NYSDEC Project | (518) 402-9832

Manager mark.domaracki@dec.ny.gov

Kerry Maloney, NYSDEC Project Manager’s (518) 402-9629

Supervisor kerry.maloney@dec.ny.gov

* Note: Notifications are subject to change and will be updated, as necessary.

This notification will include:

e A detailed description of the work to be performed, including the location and
areal extent of excavation, plans/drawings for site re-grading, intrusive
elements or utilities to be installed below the soil cover, estimated volumes of
contaminated soil to be excavated, any modifications of truck routes, and any
work that may impact an engineering control;
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e A summary of environmental conditions anticipated to be encountered in the
work areas, including the nature and concentration levels of contaminants of
concern, potential presence of grossly contaminated media, and plans for any
pre-construction sampling;

e A schedule for the work, detailing the start and completion of all intrusive work,
and submittals (e.g., reports) to the NYSDEC documenting the completed
intrusive work;

e A summary of the applicable components of this EWP;

e A statement that the work will be performed in compliance with this EWP, 29
CFR 1910.120 and 29 CFR 1926 Subpart P,

e A copy of the contractor’s health and safety plan (HASP), in electronic format;
e Identification of disposal facilities for potential waste streams; and

e Identification of sources of any anticipated backfill, along with the required
request to import form and all supporting documentation including, but not
limited to, chemical testing results.

The NYSDEC project manager will review the notification and may impose additional
requirements for the excavation that are not listed in this EWP. The alteration, restoration
and modification of engineering controls must conform with Article 145 Section 7209 of
the Education Law regarding the application professional seals and alterations.

F-2  SOIL SCREENING METHODS

Visual, olfactory, and instrument-based (e.g., photoionization detector) soil
screening will be performed during all excavations into known or potentially contaminated
material (remaining contamination). A qualified environmental professional as defined in
6 NYCRR Part 375, a PE who is licensed and registered in New York State, or a qualified
person who directly reports to a PE who is licensed and registered in New York State will
perform the screening. Soil screening will be performed when invasive work is done and
will include all excavation and invasive work performed during development, such as

excavations for foundations and utility work.
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Soils will be segregated based on previous environmental data and screening results
into material that requires off-site disposal and material that requires testing to determine
if the material can be reused on-site as soil beneath a cover or if the material can be used
as cover soil. Further discussion of off-site disposal of materials and on-site reuse is

provided in Sections F-6 and F-7 of this Appendix.

F-3 SOIL STAGING METHODS

Soil stockpiles will be continuously encircled with a berm and/or silt fence. Hay

bales will be used as needed near catch basins, surface waters and other discharge points.

Stockpiles will be kept covered at all times with appropriately anchored tarps.

Stockpiles will be routinely inspected and damaged tarp covers will be promptly replaced.

Stockpiles will be inspected at a minimum once each week and after every storm
event. Results of inspections will be recorded in a logbook and maintained at the site and

available for inspection by the NYSDEC.

F-4 MATERIALS EXCAVATION AND LOAD-OUT

A qualified environmental professional as defined in 6 NYCRR Part 375, a PE who
is licensed and registered in New York State, or a qualified person who directly reports to
a PE who is licensed and registered in New York State will oversee all invasive work and

the excavation and load-out of all excavated material.

The owner of the property and remedial party (if applicable) and its contractors are

responsible for safe execution of all invasive and other work performed under this Plan.
The presence of utilities and easements on the site will be investigated by the

qualified environmental professional. It will be determined whether a risk or impediment

to the planned work under this SMP is posed by utilities or easements on the site. A site
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utility stakeout will be completed for all utilities prior to any ground intrusive activities at

the site.

Loaded vehicles leaving the site will be appropriately lined, tarped, securely
covered, manifested, and placarded in accordance with appropriate Federal, State, local,
and NYSDOT requirements (and all other applicable transportation requirements). Trucks
transporting contaminated soil must have either tight-fitting opaque covers that are secured

on the sides and/or back, or opaque covers that are locked on all sides.

A truck wash will be operated on-site, as appropriate. The qualified environmental
professional will be responsible for ensuring that all outbound trucks will be washed at the
truck wash before leaving the site until the activities performed under this section are
complete. Truck wash waters will be collected and disposed of off-site in an appropriate

manner.

Locations where vehicles enter or exit the site shall be inspected daily for evidence

of off-site soil tracking.

The qualified environmental professional will be responsible for ensuring that all
egress points for truck and equipment transport from the site are clean of dirt and other
materials derived from the site during intrusive excavation activities. Cleaning of the
adjacent streets will be performed as needed to maintain a clean condition with respect to
site-derived materials. Material accumulated from the street cleaning and egress cleaning
activities will be disposed off-site at a permitted landfill facility in accordance with all

applicable local, State, and Federal regulations.

F-5 MATERIALS TRANSPORT OFF-SITE

All transport of materials will be performed by licensed haulers in accordance with

appropriate local, State, and Federal regulations, including 6 NYCRR Part 364. Haulers
will be appropriately licensed and trucks properly placarded.
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Material transported by trucks exiting the site will be secured with either tight-
fitting opaque covers that are secured on the sides and/or back, or opaque covers that are
locked on all sides. Loose-fitting canvas-type truck covers will be prohibited. If loads

contain wet material capable of producing free liquid, truck liners will be used.

Truck transport routes will be determined based on the waste characterization
results and the selected off-site disposal facility allowing deliveries at the time of the Site
work. All trucks loaded with site materials will exit the vicinity of the site using only these
approved truck routes. This is the most appropriate route and takes into account: (a)
limiting transport through residential areas and past sensitive sites; (b) use of city mapped
truck routes; (c) prohibiting off-site queuing of trucks entering the facility; (d) limiting total
distance to major highways; (e) promoting safety in access to highways; and (f) overall

safety in transport;

Trucks will be prohibited from stopping and idling in the neighborhood outside the

project site.

Egress points for truck and equipment transport from the site will be kept clean of

dirt and other materials during site remediation and development.

Queuing of trucks will be performed on-site in order to minimize off-site

disturbance. Off-site queuing will be prohibited.

F-6 MATERIALS DISPOSAL OFF-SITE

All material excavated and removed from the site will be treated as contaminated
and regulated material and will be transported and disposed off-site in a permitted facility
in accordance with all local, State and Federal regulations. If disposal of material from this
site is proposed for unregulated off-site disposal (i.e., clean soil removed for development

purposes), a formal request with an associated plan will be made to the NYSDEC project
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manager. Unregulated off-site management of materials from this site will not occur

without formal NYSDEC project manager approval.

Off-site disposal locations for excavated soils will be identified in the pre-
excavation notification. This will include estimated quantities and a breakdown by class of
disposal facility if appropriate, (e.g., hazardous waste disposal facility, solid waste landfill,
petroleum treatment facility, C&D debris recovery facility). Actual disposal quantities and
associated documentation will be reported to the NYSDEC in the Periodic Review Report.
This documentation will include, but will not be limited to: waste profiles, test results,

facility acceptance letters, manifests, bills of lading and facility receipts.

Non-hazardous historic fill and contaminated soils taken off-site will be handled
consistent with 6 NYCRR Parts 360, 361, 362, 363, 364 and 365. Material that does not
meet Unrestricted SCOs is prohibited from being taken to a New York State C&D debris
recovery facility (6 NYCRR Subpart 361-5 registered or permitted facility).

F-7 MATERIALS REUSE ON-SITE

The qualified environmental professional, as defined in 6 NYCRR Part 375, will
ensure that procedures defined for materials reuse in this SMP are followed and that
unacceptable material (i.e., contaminated) does not remain on-site. Contaminated on-site
material, including historic fill and contaminated soil, that is acceptable for reuse on-site
will be placed below the demarcation layer or impervious surface, and will not be reused
within the cover system or within landscaping berms. Contaminated on-site material may
only be used beneath the site cover as backfill for subsurface utility lines with prior

approval from the DEC project manager.

Proposed materials for reuse on-site must be sampled for full suite analytical
parameters including per- and polyfluoroalkyl substances (PFAS) and 1,4-dioxane. The
sampling frequency will be in accordance with DER-10 Table 5.4(e)10 unless prior
approval is obtained from the NYSDEC project manager for modification of the sampling

frequency. The analytical results of soil/fill material testing must meet the site use criteria
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presented in NYSDEC DER-10 Appendix 5 — Allowable Constituent Levels for Imported
Fill or Soil for all constituents listed, and the NYSDEC Sampling, Analysis, and
Assessment of Per- and Polyfluoroalkyl Substances (April 2023 or date of current version,
whichever is later) guidance values. Approvals for modifications to the analytical
parameters must be obtained from the NYSDEC project manager prior to the sampling

event.

Soil/fill material for reuse on-site will be segregated and staged as described in
Sections F-2 and F-3 of this EWP. The anticipated size and location of stockpiles will be
provided in the 15-day notification to the NYSDEC project manager. Stockpile locations
will be based on the location of site excavation activities and proximity to nearby site
features. Material reuse on-site will comply with requirements of NYSDEC DER-10
Section 5.4(e)4. Any modifications to the requirements of DER-10 Section 5.4(e)4 must
be approved by the NYSDEC project manager.

Any demolition material proposed for reuse on-site will be sampled for asbestos
and the results will be reported to the NYSDEC for acceptance. Concrete crushing or
processing on-site will not be performed without prior NYSDEC approval. Organic matter
(wood, roots, stumps, etc.) or other solid waste derived from clearing and grubbing of the

site may only be reused on-site with written approval from the NYSDEC project manager.

F-8 FLUIDS MANAGEMENT

All liquids to be removed from the site, including but not limited to, excavation
dewatering, decontamination waters and groundwater monitoring well purge and
development waters, will be handled, transported, and disposed off-site at a permitted
facility in accordance with applicable local, State, and Federal regulations. Dewatering,
purge, and development fluids will not be recharged back to the land surface or subsurface

of the site, and will be managed off-site, unless prior approval is obtained from NYSDEC.

Discharge of water generated during large-scale construction activities to surface

waters (i.e., a local pond, stream, or river) will be performed under a SPDES permit.
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F-9 COVER SYSTEM RESTORATION

After the completion of soil removal and any other invasive activities the current
land surface will be replaced in kind. A demarcation layer, consisting of geotextile or
equivalent material, etc. will be replaced to provide a visual reference to the top of the
remaining contamination zone, the zone that requires adherence to special conditions for

disturbance of remaining contaminated soils defined in this ISMP.

F-10 BACKFILL FROM OFF-SITE SOURCES

All materials proposed for import onto the site will be approved by the qualified
environmental professional, as defined in 6 NYCRR Part 375, and will be in compliance
with provisions in this SMP prior to receipt at the site. A Request to Import/Reuse Fill or

Soil form, which can be found at http://www.dec.ny.gov/regulations/67386.html, will be

prepared and submitted to the NYSDEC project manager allowing a minimum of 5

business days for review. A copy of the form is presented in Appendix I.

Material from industrial sites, spill sites, other environmental remediation sites, or

potentially contaminated sites will not be imported to the site.

All imported soils will meet the backfill and cover soil quality standards established
in 6 NYCRR 375-6.7(d) and DER-10 Appendix 5 for commercial use. Based on an
evaluation of the land use, protection of groundwater and protection of ecological resources
criteria, the  resulting soil quality standards can be  found @ at

https://govt.westlaw.com/nycrr/Document/I4eadfca8cd1711dda432al17e6e01f345?transiti

onType=Default&contextData=%28sc.Default%29. Soils that meet ‘general’ fill
requirements under 6 NYCRR Part 360.13, but do not meet backfill or by NYSDEC project

manager. Soil material will be sampled for the full suite of analytical parameters, including

PFAS and 1, 4-dioxane. Solid waste will not be imported onto the site.
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Trucks entering the site with imported soils will be securely covered with tight
fitting covers. Imported soils will be stockpiled separately from excavated materials and

covered to prevent dust releases.

F-11 STORMWATER POLLUTION PREVENTION

Barriers and hay bale checks will be installed and inspected once a week and after
every storm event. Results of inspections will be recorded in a logbook and maintained at
the site and available for inspection by the NYSDEC. All necessary repairs shall be made

immediately.

Accumulated sediments will be removed as required to keep the barrier and hay

bale check functional.

All undercutting or erosion of the silt fence toe anchor shall be repaired

immediately with appropriate backfill materials.

Manufacturer's recommendations will be followed for replacing silt fencing

damaged due to weathering.

Erosion and sediment control measures identified in the SMP shall be observed to
ensure that they are operating correctly. Where discharge locations or points are accessible,
they shall be inspected to ascertain whether erosion control measures are effective in

preventing significant impacts to receiving waters.

Silt fencing or hay bales will be installed around the entire perimeter of the

construction area.
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F-12 EXCAVATION CONTINGENCY PLAN

If underground tanks or other previously unidentified contaminant sources are
found during post-remedial subsurface excavations or development related construction,
excavation activities will be suspended until sufficient equipment is mobilized to address

the condition. The NYSDEC project manager will be promptly notified of the discovery.

Sampling will be performed on product, sediment and surrounding soils, etc. as
necessary to determine the nature of the material and proper disposal method. Chemical
analysis will be performed for a full list of analytes [TAL metals, TCL volatiles and semi-
volatiles (including 1,4-dioxane), TCL pesticides and PCBs, and PFAS], unless the site
history and previous sampling results provide sufficient justification to limit the list of
analytes. In this case, a reduced list of analytes will be proposed to the NYSDEC project
manager for approval prior to sampling. Any tanks will be closed as per NYSDEC

regulations and guidance.

Identification of unknown or unexpected contaminated media identified by
screening during invasive site work will be promptly communicated by phone within two
hours to NYSDEC’s Project Manager. Reportable quantities of petroleum product will also
be reported to the NYSDEC spills hotline. These findings will be also included in the

Periodic Review Report.

F-13 COMMUNITY AIR MONITORING PLAN

This Community Air Monitoring Plan (CAMP) has been designed to conform to
the guidelines presented by the New York State Department of Health (NYSDOH) in
Appendix 1A of the New York State Department of Conservation (NYSDEC), Division
of Environmental Remediation (DER)-10, Technical Guidance for Site Investigation and

Remediation.

This CAMP has been prepared for the Hercules, Inc. site located in Port Ewen,
Ulster County, New York (NYS 356001). The purpose of the CAMP is to provide a
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measure of protection for the downwind community from potential airborne contaminant
releases as a direct result of investigative and remedial work activities. The CAMP is not
intended for use in establishing action levels for worker respiratory protection. Rather, its
intent is to provide a measure of protection for the downwind communities from potential
airborne contaminant releases as a direct result of investigative and remedial activities.
The action levels specified herein require increased monitoring, corrective actions to
abate emissions, and/or work shut down. Additionally, the CAMP helps to confirm that

work activities did not spread contaminants off-site through the air.

Activities completed under this scope of work include land survey, soil sampling,
groundwater sampling, monitoring well installation, and investigation derived waste
management (i.e., handling soil and groundwater in drums), as well as, installation of
exploratory trenching. The primary COCs at the Site are metals and volatile organic

compounds (VOCs).

Real-time air monitoring for VOCs at the perimeter of the exclusion zone will be
conducted. Monitoring for odors will also be conducted, and odor suppressant foams and
water sprays will be readily available to address dust and odor emissions. The following
procedures will be implemented during field activities as appropriate:

e Continuous monitoring will be completed for all ground intrusive activities.

Site specific Continuous monitoring will be conducted with a flame ionization
detector (FID) or photoionization detector (PID) within the work zone to
monitor changes in site conditions. Any sustained readings above background
for greater than 15 minutes will require a stop work action.

e Continuous monitoring will include screening soil cores, workers breathing
zone, establishing background concentrations and downwind perimeter of the

immediate work area.

Periodic monitoring will be completed during non-intrusive activities. Site
specific non-intrusive activities include groundwater gauging, groundwater sampling and
surveying. Periodic monitoring will be conducted with a FID or PID within the work

zone during each sampling event to monitor changes in site conditions. Any sustained
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reading above background for greater than 15 minutes will require a stop work action.
"Periodic" monitoring includes taking a reading upon arrival at a sample location,
monitoring while opening a well cap or overturning soil monitoring during well
bailing/purging and taking a reading prior to leaving a sample location. In some
instances, depending upon the proximity of potentially exposed individuals, continuous
monitoring may be required during sampling activities. Examples of such situations
include groundwater sampling at wells on the curb of a busy urban street, in the midst of

a public park, or adjacent to a school or residence.

VOC Monitoring, Response Levels, and Actions

VOCs will be monitored with the work zone and at the downwind perimeter of the
immediate work area (i.e., the exclusion zone) on a continuous basis or as otherwise
specified. Upwind concentrations will be measured at the start of each workday and
periodically thereafter to establish background conditions, particularly if wind direction
changes. The monitoring work will be performed using equipment appropriate to measure
the types of contaminants known or suspected to be present (i.e., FID or PID). The
equipment will be calibrated at a minimum daily. The equipment will be capable of
calculating 15-minute running average concentrations, which will be compared to the

levels specified below.

1. If the ambient air concentration of total organic vapors at the downwind perimeter
of the work area or exclusion zone exceeds 5 parts per million (ppm) above
background for the 15-minute average, work activities must be temporarily halted
and monitoring continued. If the total organic vapor level readily decreases (per
instantaneous readings) below 5 ppm over background, work activities can resume
with continued monitoring.

2. If total organic vapor levels at the downwind perimeter of the work area or
exclusion zone persist at levels in excess of 5 ppm over background but less than
25 ppm, work activities must be halted, the source of vapors identified, corrective
actions taken to abate emissions, and monitoring continued. After these steps, work

activities can resume provided that the total organic vapor level 200 feet downwind
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of the exclusion zone or half the distance to the nearest potential receptor or
residential/commercial structure, whichever is less - but in no case less than 20 feet,
is below 5 ppm over background for the 15-minute average.

If the organic vapor level is above 25 ppm at the perimeter of the work area,
activities must be shut down and corrective action taken.

All 15-minute readings must be recorded and be available for State (NYSDEC and
NYSDOH) personnel to review. Instantaneous readings, if any, used for decision

purposes should also be recorded.

Particulate Monitoring, Response Levels, and Actions

Particulate concentrations should be monitored continuously at the upwind and

downwind perimeters of the exclusion zone at temporary particulate monitoring stations.

The particulate monitoring should be performed using real-time monitoring equipment

capable of measuring particulate matter less than micrometers in size (PM-10) and

capable of integrating over a period of minutes (or less) for comparison to the airborne

particulate action level. The equipment must be equipped with an audible alarm indicate

exceedance of the action level. In addition, fugitive dust migration should be visually

assessed during all work activities.

If the downwind PM-10 particulate level is 150 micrograms per cubic meter
(mcg/m?) greater than background (upwind perimeter) for the 15-minute period or
if airborne dust is observed leaving the work area, then dust suppression techniques
must be employed. Work may continue with dust suppression techniques provided
that downwind PM-10 particulate levels do not exceed 150 mcg/m® above the
upwind level and provided that no visible dust is migrating from the work area.

If, after implementation of dust suppression techniques, downwind PM-10
particulate levels are greater than 150 mcg/m?> above the upwind level, work must
be stopped and a re-evaluation of activities initiated. Work can resume provided
that dust suppression measures and other controls are successful in reducing the
downwind PM-10 particulate concentration to within 150 mcg/m? of the upwind

level and in preventing visible dust migration.
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All readings must be recorded and be available for the State (DEC and NYSDOH)

personnel to review.

The air sampling locations will be adjusted on a daily or more frequent basis based
on actual wind directions to provide an upwind and at least two downwind monitoring

stations.

Exceedances of action levels listed in the CAMP will be reported to NYSDEC and
NYSDOH Project Managers.

F-13A: Special Requirements for Work Within 20 Feet of Potentially Exposed
Individuals or Structures

When work areas are within 20 feet of potentially exposed populations or
occupied structures, the continuous monitoring locations for VOCs and particulates must
reflect the nearest potentially exposed individuals and the location of ventilation system
intakes for nearby structures. The use of engineering controls such as vapor/dust barriers,
temporary negative-pressure enclosures, or special ventilation devices should be
considered to prevent exposures related to the work activities and to control dust and
odors. Consideration should be given to implementing the planned activities when
potentially exposed populations are at a minimum, such as during weekends or evening

hours in non-residential settings.

e I[ftotal VOC concentrations opposite the walls of occupied structures or next to intake
vents exceed 1 part-per-million, monitoring should occur within the occupied
structure(s). Depending upon the nature of contamination, chemical-specific
colorimetric tubes of sufficient sensitivity may be necessary for comparing the
exposure point concentrations with appropriate pre-determined response levels
(response actions should also be pre-determined). Background readings in the
occupied spaces must be taken prior to commencement of the planned work. Any
unusual background readings should be discussed with NYSDOH prior to

commencement of the work.
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e [ftotal particulate concentrations opposite the walls of occupied structures or next to
intake vents exceed 150 micrograms per cubic meter, work activities should be
suspended until controls are implemented and are successful in reducing the total
particulate concentration to 150 micrograms per cubic meter or less at the monitoring

point.

e Depending upon the nature of contamination and remedial activities, other parameters
(e.g., explosivity, oxygen, hydrogen sulfide, carbon monoxide) may also need to be
monitored. Response levels and actions should be pre-determined, as necessary, for

each site.

F-14 ODOR CONTROL PLAN

This odor control plan is capable of controlling emissions of nuisance odors off-
site and on-site if there are tenants on the property. Specific odor control methods to be
used on a routine basis will include fans, etc. If nuisance odors are identified at the site
boundary, or if odor complaints are received, work will be halted and the source of odors
will be identified and corrected. Work will not resume until all nuisance odors have been
abated. NYSDEC and NYSDOH will be notified of all odor events and of any other
complaints about the project. Implementation of all odor controls, including the halt of
work, is the responsibility of the remedial party’s Remediation Engineer, and any measures

that are implemented will be discussed in the Periodic Review Report.

All necessary means will be employed to prevent on- and off-site nuisances. At a
minimum, these measures will include: (a) limiting the area of open excavations and size
of'soil stockpiles; (b) shrouding open excavations with tarps and other covers; and (c) using
foams to cover exposed odorous soils. If odors develop and cannot be otherwise controlled,
additional means to eliminate odor nuisances will include: (d) direct load-out of soils to
trucks for off-site disposal; () use of chemical odorants in spray or misting systems; and,

(f) use of staff to monitor odors in surrounding neighborhoods.

If nuisance odors develop during intrusive work that cannot be corrected, or where
the control of nuisance odors cannot otherwise be achieved due to on-site conditions or

close proximity to sensitive receptors, odor control will be achieved by sheltering the
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excavation and handling areas in a temporary containment structure equipped with

appropriate air venting/filtering systems.

F-15 DUST CONTROL PLAN

Particulate monitoring must be conducted according to the Community Air
Monitoring Plan (CAMP) provided in Section F-13. If particulate levels at the site exceed
the thresholds listed in the CAMP or if airborne dust is observed on the site or leaving the
site, the dust suppression techniques listed below will be employed. The remedial party

will also take measures listed below to prevent dust production on the site.

A dust suppression plan that addresses dust management during invasive on-site

work will include, at a minimum, the items listed below:

e Dust suppression will be achieved using a dedicated on-site water truck for
road wetting. The truck will be equipped with a water cannon capable of
spraying water directly onto off-road areas including excavations and

stockpiles.

e C(learing and grubbing of larger sites will be done in stages to limit the area of

exposed, unvegetated soils vulnerable to dust production.
e Gravel will be used on roadways to provide a clean and dust-free road surface.

e On-site roads will be limited in total area to minimize the area required for

water truck sprinkling.

F-16 OTHER NUISANCES

A plan for rodent control will be developed and utilized by the contractor prior to

and during site clearing and site grubbing, and during all remedial work.

A plan will be developed and utilized by the contractor for all remedial work to

ensure compliance with local noise control ordinances.
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APPENDIX G - SITE MANAGEMENT FORMS
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Low-Flow Groundwater Sampling Form

Project Name: Well Identification:

Project Number: Sample Date:

Time (Initial): Field Technician(s):

Initial Water Level: ft Inner Casing Diameter (in):

Depth to Product: ft Pump and Tubing Type:

Total Well Depth: ft Start Purge Time:

. Water .. -
Time Flow Rate Temp. pH Conductivity Turbidity DO ORP Odor Color
Level Comments
__L/min ft °C/°F s.U. _ S/em NTU mg/L mv

Comments:

End Purge Time: One Well Volume (prior to purging, if applicable): gal

Final Water Level: ft Well Purged Dry? D’es Blo

Total Volume Purged: gal Tubing Inlet Depth:

SAMPLE ID TIME ANALYSES QA/QC SAMPLE REMARKS

Gas Concentration in Well: ppm Parameter Stabilization Criteria*
Temperature + 3% of reading (minimum of £ 0.2 C)
pH +/-0.1
Specific Conductance +/-3%

Formula for Calculating Well Casing Volume ORP +/- 10 millivolts
Dissolved Oxygen +/- 0.3 milligrams per liter
7D 2 L gl Turbidi Not a stabilization criteria; however, the lower the turbidity
[A]= T* 7.48 e urbidity the better

* - USEPA, 1996 (Puls and Barcelona) Low-Flow (Minimal Drawdown) Ground-Water Sampling
Procedures

D = Well casing inner diameter (converted to feet)

L = Height of water column (ft)

Signature:

Issue Date: June 25, 2015

EHS Support“ Revision No. 001

Revision Date: December 30, 2021
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APPENDIX H - STANDARD OPERATING PROCEDURES
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SOP-41 Fluid Measurement

Purpose

This SOP provides personnel procedures to use in measuring the depth to water, the depth to non-
aqueous phase liquids, and the total depths in monitoring wells, piezometers, water bores, or other wells
or access points (extraction wells, injection wells, etc.). For this SOP, the term “well,” “monitoring well,”
or “water bore” will be used as the generic term for a water monitoring point.

Relevant EHS Support SOPs

e SOP-04 Field Documentation

e SOP-09 Field Equipment Decontamination

e SOP-42 Well Development

e SOP-43 Low Flow Groundwater Sampling

e SOP-44 Volume-Purge Method for Groundwater Sampling

e SOP-45 No Purge Groundwater Sampling

e SOP-46 Water Sampling for Chemical Analysis

e SOP-47 Microbial Sampling

e SOP-48 Continuous Water Level Monitoring

e SOP-49 Slug Test

e SOP-50 Aquifer Pumping Test
Attachments

e Attachment A Fluid Level Monitoring Forms

Required Materials

Air monitoring instrumentation (e.g., photoionization detector [PID]) and supplies
Field logbook and field documentation

Site plan showing borehole locations

Health and Safety Plan (HASP)

Indelible ink pens and waterproof marking pens

Fluid measurement device (e.g., water level indicator, interface probe)

Extra batteries

Paper towels and trash bags

Decontamination supplies

Information about the well or borehole including well construction details, previous well
gauging data, if available.



SOP-41 Fluid Measurement
Fluid Level Monitoring
Issued: October 27, 2018
Revised: December 30, 2021
Revision No. 002

1 Fluid Level Monitoring

Water level data is used for several purposes during a site investigation, including:

e Determination of horizontal and vertical hydraulic gradients
Monitoring of changes in groundwater levels over time
Assessment of surface water/groundwater interaction that occurs during various flow conditions
Estimation of aquifer properties after aquifer testing
Calculation of purge volume of standing water in the well for well development or water sampling
Monitoring recharge during and after purging and aquifer testing

A water level meter will typically be used to measure the groundwater levels and total depths. If non-
aqueous phase liquid (NAPL) is present in the well, an oil-water interface probe will be used. NAPL level
data is generally used to estimate NAPL volume, extent, properties, and NAPL stabilization or stability.

Several devices are available to collect fluid level measurements in monitoring wells. The most
commonly used include an electric water level sounder and an interface probe, which is also referred to
as a membrane interface probe or an oil-water interface probe. Other types of water level indicators
and recorders include weighted steel tape, chalked tape, sliding float method, airline pressure method,
and automatic recording methods (data loggers). These methods are primarily used for closed systems
or permanent monitoring wells.

1.1 General Well Monitoring Considerations

General knowledge of the well construction, former fluid levels, and groundwater analytical data is
helpful before field mobilization. This data can be useful in determining the monitoring order of the well
(less contaminated to more contamination) and can be used to confirm or deny that current
measurements comply (within a certain level of accuracy) with historical measurements.

Fluid levels and well depth measurements should be made relative to an established reference point on
the well casing and should be documented in the field records. This reference point is usually identified
by a marking on the top of a polyvinyl chloride (PVC) well riser with a permanent marker or by notching
the top of casing with a chisel for stainless steel wells. Whether a marking is present or not, the north
side of the top of casing is considered the general convention reference point.

Fluid levels should be allowed to equilibrate to atmospheric conditions after removing the sealing caps.
Changes in fluid levels generally occur due to:
e Atmospheric pressure changes
Tidal influences
Changes in river stage, impoundments levels, or flow in unlined ditches
Pumping of nearby wells
Precipitation.
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There are no set guidelines, and appropriate equilibration times can range from minutes to hours
depending on well recharge, local geology and topography, and project objectives. If fluid levels appear
to rise or fall during the measurement process, allow at least three to five minutes to assess if levels
have stabilized. If levels appear to change, a best determination should be made (i.e., allow more
stabilization time) when to collect the water level.

EHS Support LLC
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2 Water Level Monitoring

Water level meters use a battery-powered probe assembly attached to a cable marked in 0.01-foot (5
millimeters) increments. These types of instruments consist of a spool of dual conductor wire and a
probe attached to the end and an indicator. When the probe comes in contact with a fluid, the circuit is
closed and a meter light and/or audible buzzer attached to the spool will signal contact. Note: A water
level indicator is not capable of distinguishing between water and other fluids with a density close to
that of water. Commonly used water level indicators are shown in Figure 1.

Figure 1 Water Level Indicators (Solinst and Heron)

Water level measurements are commonly taken in each monitoring well as follows:
e Immediately prior to, during, and following well development (SOP-42)
e Prior to, during, and after well purging and sampling, depending on the sampling method (SOP-
43 to SOP-47)
e For any aquifer testing (SOP-48 to SOP-50).

Water level measurements may also be taken to monitor or generate water table or piezometric
surfaces. When measuring wells for monitoring potentiometric surface, and if the analytical
concentrations in groundwater is known for each of the wells, it is advisable to collect water levels
beginning with the least contaminated well(s) and progressing to the most contaminated well(s).

2.1 Water Level Measurement Procedures

To measure water level, proceed with the following:

1. Decontaminate the water level indicator in accordance with the procedures described in SOP-09
Field Equipment Decontamination.
2. Note well ID, time of day, and date in site logbook or the appropriate field form.

Open well and remove well cap.

4. |If required by the Project Work Plan, monitor headspace of well with a photoionization detector
(PID) or plan-specified detector to assess presence of volatile organic compounds. Record
results.

5. Turnon the indicator. Depress the “test button” to ensure the indicator is operating correctly.
When the “test button” is depressed, the meter light should illuminate, and the audible buzzer
should emit a tone. If not, assess problem.

6. Ensure the indicator’s reel is not “locked.” If it is, loosen the lock.

w
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7.

9.

10.

Slowly lower the water level indicator probe down the monitoring well until the probe contacts
the water surface, as indicated by the audible alarm. Do not let the probe tip and tape free-fall
down the well. Always hold onto the meter’s reel handle.

Raise the probe slowly out of the water until the audible alarm stops. Continue raising and
lowering the probe until a precise level is determined within 0.01 foot or 5 millimeters.

Record the water level in the field logbook or approved field documentation.

Decontaminate the water level indicator for measurement at the following well.

2.2 Total Well Depth Measurements Procedures

Total depth measurements should be routinely conducted on wells as part of routine maintenance (i.e.,
ensuring the well has not been compromised or is filling with sediment). Collection of total depths for
this SOP refers to wells or boreholes that do not have dedicated pumps or extraction equipment (e.g.,
monitoring wells, piezometers). If total depths are requested on wells that have dedicated equipment,
construction, operation, and extraction equipment details should be made available to assess the ability
to collect a total depth reading, if a system needs to be de-energized, etc.

A water level indicator should be used to measure the total depths of wells that do not contain a
separate-phase liquid.

Use the following procedures to measure the total depth of a monitoring well:

1.
2.

EHS Support LLC

Visually inspect the probe tip. Confirm the zero-measurement point (Figure 2).

Slowly lower the water level meter until the cable goes slack (assume to be the bottom of the
well). Do not let the probe tip and tape free-fall down the well. Always hold onto the meter’s
reel handle.

Gently raise and lower the water level meter probe to tap the bottom of the well.

Record the reading on the cable at the established reference point to the nearest 0.01 foot or 5
millimeters.

If there is an offset [e.g., 0.3 feet (9 centimeters) for some Solinst or Heron indicators] between
the bottom of the probe and the water level sensor (Figure 2), adjust the total depth
measurement accordingly (i.e., add the additional length from the zero measurement point).
Record the total depth measurement in the field logbook or approved field documentation.

Zero Measurement Point ﬁ

— e ————
R e e -

Zero Measurement Point

Figure 2 Comparison of Zero Measurement Points at the Top of the Probe
and 0.3 feet (9 centimeter) above the Tip of the Probe



SOP-41 Fluid Measurement
NAPL Monitoring and Procedures
Issued: October 27, 2018
Revised: December 30, 2021
Revision No. 002

3 NAPL Monitoring and Procedures

Interface probe device is very similar to a water level indicator. The probe is operated from a 9-
volt battery

The probe is connected to a measuring tape that measures to the nearest 0.01 foot or 5
millimeters

The probe contains a receiver with an audio and/or visual signal that indicates when phase
changes occur.

The difference from the water level indicator is that the interface probe device detects the difference in
conductivity or specific gravity between the aqueous and nonaqueous phases in the well. The device
detects the presence of both light NAPL (LNAPL; floating) and dense NAPL (DNAPL; sinking) in water

wells.
1.

w

Decontaminate the interface probe in accordance with the decontamination procedure

described in SOP-09 Field Equipment Decontamination.

Note well ID, time of day, and date in site logbook or the appropriate field form.

Open well and remove well cap.

If required in the Project Work Plan, monitor headspace of well with a PID or plan-specified

detector to assess presence of volatile organic compounds. Record results.

Turn on the indicator. Depress the “test button” to ensure the indicator is operating correctly.

When the “test button” is depressed, the meter light should illuminate, and the audible buzzer

should emit a tome. If not, assess problem.

Ensure the indicator’s reel is not “locked.” If it is, loosen.

Slowly lower the indicator probe down the monitoring well until the probe contacts the water

surface or LNAPL, as indicated by the audible alarm. Do not let the probe tip and tape free-fall

down the well. Always hold onto the meter’s reel handle.

For LNAPL:

o Raise probe out of LNAPL until the audible alarm stops. Continue raising and lowering the
probe until a precise top measurement level is determined within 0.01 foot. Record the
depth.

o Very slowly lower the probe through the LNAPL until any audio (or visual queue) is emitted
from the indicator (it is important to go slowly to avoid potential mixing at the LNAPL and
water interface). The audio (or visual queue) indicates the phase has passed into water.
Raise and lower the probe slowly through the alternative sound depth 2 to 3 times to
achieve a better lower depth for the LNAPL depth.

o Measure the lower LNAPL depth to the nearest 0.01 foot or 5 millimeters. Record the depth.

For DNAPL:

o Once the water level depth has been recorded, continue to lower the interface probe
through the water column slowly. Do not let the probe tip and tape free-fall down the well.

o Measure the upper depth of the DNAPL once an audio or visual change is emitted from the
indicator. Raise and lower the probe through the alternative sound depth two to three time
to achieve a better upper depth measurement for the DNAPL. Record the depth.

o Do not continue any measurements through the DNAPL. Retrieve the probe.

10. Decontaminate the interface probe for NAPL measurement at the following well.

EHS Support LLC
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Note any change in the tone emitting from the interface probe when gaging for NAPL (along the length of
the water column). If changes are noted at a mid-well depth, the indicator may be sensing a NAPL phase
or dissolved phase present in the middle of the aquifer (i.e., neither LNAPL nor DNAPL).

3.1 Common Problems and Corrective Actions

All measuring tapes should be inspected prior to use for kinks, cracks, or tears and, if present, repaired
or replaced with undamaged equipment. Bends and kinks may affect depth accuracy. The most-common
problems that occur during fluid level measurement include:
e No signal (audible or visible) when unit is turned on.
o Corrective Actions:
=  The battery is discharged. Check or change battery.
= The circuit is malfunctioning.
e No indication of water.
o Corrective Actions:
=  The conductive contact is dirty. Clean the contact.
= There is an open connection in the tape. Replace tape and/or probe. The circuit is
malfunctioning.
e The signal (audible or visible) is intermittent.
o Corrective Actions:
= There is an open connection in the tape. Replace tape and/or probe.
= There is a loose connection in the circuit or the probe. Repair the connection.
= Water may be cascading in from a damaged well riser or in from soil or rock layers is in
an open-hole or rock well. Continue to lower the tape until the probe contacts water to
emit a solid tone.
e The signal (audible or visible) is continuous when not in water.
o Corrective Actions:
= The conductive contact is dirty (causing bridging). Clean the contact.
= Thereis a short in the tape and/or probe. A short in the tape usually is observed by
missing plastic along the tape and exposure to the underlying wire. Replace tape and/or
probe.
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4 Records

Field notes will be kept in a bound field logbook or approved field documentation following the format
specified in SOP-04 Field Documentation. The following information should be recorded when
conducting fluid measurements:

e Well identification

Depths to water, NAPL, and total depth

Date and time

Site conditions (e.g., floating oil or debris, gassing)

Weather observations (e.g., wind speed, sunny or cloudy sky)
Monitoring equipment used.

Any unusual well or groundwater observations.
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FLUID LEVEL MONITORING FORM

Project:

Field Technician(s):

Project Number:

Weather:
Project Location: Equipment:
Product Level | Water Level Total Depth
Well ID Date Time Comments
(feet bTOC) (feet bTOC) (feet bTOC)

bTOC - below top of casing

Signature:

EHS Field Form 021

Issue Date: August 18, 2014

Revision No: 00

Revision Date: of
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SOP-43 Low-Flow Groundwater Sampling

The purpose of this SOP is to describe groundwater purging and collection procedures for groundwater
samples from wells using low-flow purging and sampling techniques.

This procedure is based on the assumption that groundwater samples are able to be collected using low-
flow (minimal drawdown) sampling techniques. Low-flow sampling techniques may not be practical or
the best method for the collection of representative groundwater samples in all wells. In the event low-
flow sampling techniques are insufficient for use, SOP 44 Volume Purge Method for Groundwater
Sampling will be followed to collect the groundwater sample.

SOP-04 Field Documentation
SOP-05 Sample Management and Shipping

e SOP-07 Investigation-Derived Waste

e SOP-08 Field Equipment Operation and Calibration

e SOP-09 Field Equipment Decontamination

e SOP-41 Fluid Measurement

e SOP-44 Volume Purge Method for Groundwater Sampling

SOP-46 Water Sampling for Chemical Analysis.

e Attachment A EHS Support Low Flow Groundwater Sampling Form
e Attachment B Low-Flow (Minimal Drawdown) Groundwater Sampling Procedures

e Air monitoring instrumentation (e.g., photoionization detector [PID]) and supplies
Water quality meters for temperature, specific conductance, pH, dissolved oxygen (DO),
oxidation-reduction potential (ORP), and turbidity

Field logbook and field documentation

Site plan showing well or water bore locations

Health and Safety Plan (HASP)

Indelible ink pens and waterproof marking pen

Pump, controller, and power source—generator or battery

Teflon or polyethylene tubing

Decontamination equipment and supplies

Bucket, drums, or other large container for storing and/or transporting development water.
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Measuring equipment (tape, water level indicator)

Global position system (GPS)

Camera

Appropriate sample containers, sampling kits, labels, coolers, ice, chain-of-custody forms, tape,
plastic baggies

e Duct tape and wrapping tape.

EHS Support LLC
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1 Low-Flow Groundwater Sampling

Low-flow sampling purges stagnant water out of the well to allow sampling of formation water;
however, it is intended to purge and sample only a limited interval of the well/formation. The term
“low-flow” refers to the velocity at which water enters the pump or tubing intake from the surrounding
formation in the immediate vicinity of the well screen. Purging at a low flow rate within the screened
interval of a well should result in minimal drawdown of the water level, should minimize the mixing of
stagnant water in the well with formation water, and should result in a representative sample of the
formation water. The low-flow technique described in this SOP complies with the guidelines provided by
Puls and Barcelona [United States Environmental Protection Agency (USEPA) Low-Flow (Minimal

Drawdown) Groundwater Sampling Procedures, 2017].

1.1 Low-Flow Groundwater Sampling Considerations

Low-flow purging has advantages and disadvantages.

Advantages

Disadvantages

e Improved sample quality by minimizing the
disturbance in the well

e Less mixing of the stagnant casing water with the
formation water

e  Samples are more representative of the mobile
load of contaminants present in the aquifer
reducing the need for filtering the water samples

e  Turbidity can be lower due to the slower
discharge rate

e  The purging and sampling time is reduced
e Less operator variability; greater operator control

e  Better sample consistency; reduced artificial
sample variability

e Purge quantity is smaller resulting in less
wastewater

The necessity for more equipment such as
variable speed pump with the capability to pump
at low rates, a flow-through cell that includes pH,
oxidation-reduction potential (ORP), dissolved
oxygen (DO), temperature, specific conductance,
and a turbidity probe and meter(s)

Additional cost and time can be incurred since
stabilization of water parameters may require
relatively longer times

Sample results may not be reproducible if the
pump is placed at a different depth within the
screened interval each time the well is sampled

Low-flow purging is generally most effective with
short-screened intervals (e.g., < 20 feet, < 6 meters ).

Low-flow purging is generally not suitable for:

Aquifers with very low hydraulic conductivities
where minimal drawdown cannot be maintained

Long screened intervals (e.g., > 9 meters) or open-
hole wells where the hydraulic flow pathways are
unknown

When the aquifer is contaminated by non-
aqueous phase liquids (NAPL).
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Selecting equipment for purging and sampling a well requires site- and project-specific considerations to
ensure that all collected samples meet the project objectives and data quality requirements.
Groundwater chemistry can be altered by changes in temperature, pressure, and exposure to air that
are brought on by the sampling process. Therefore, it is important to select sample equipment and
follow sampling procedures that minimize changes.

Factors to consider when selecting sample equipment include:
e The analytes being evaluated
e The type and location of the well being sampled
e Physical characteristics of the well (diameter and total depth)
e Depth to water
e Geology adjacent to the screened interval
e The groundwater chemistry

Pumps transport water from depth to the land surface by two methods, suction lift or positive pressure.
The pumping mechanism for most suction-lift pumps is at land surface. Positive-displacement pumps
(e.g., submersible and bladder) are placed below the static water level.

Control of the pumping rate is an important consideration when selecting dedicated or portable pumps.
Sampling rates should be high enough to fill sample containers efficiently and with minimal exposure to
the atmosphere, but low enough to minimize sample alteration by agitation or aeration. This is
especially important for sensitive analytes, such as volatile organic compounds (VOCs) and trace metals.
Other considerations in pump selection include:

e Suction pumps (e.g., peristaltic pumps) may be inappropriate for collecting VOCs, semi-volatile
organic compounds (SVOCs), volatile petroleum compounds, and some (pH-dependent) metals.
Suction lift pumps are not recommended for sampling VOCs because a vacuum is created at the
intake to draw the sample to the land surface and can result in the loss of volatile organics or
other dissolved gases. The lift capacity of the peristaltic pump is about 25 feet (8 to 10 meters)
below ground surface.

e Positive-displacement pumps are generally preferred over suction-lift pumps.

e Dedicated pumps are preferable to portable pumps because portable pumps can create a
disturbance in the water column during installation and require decontamination between
wells.

e |[f a portable pump is selected for low-flow pumping, new or dedicated tubing must be used at
each sampling location, and the pump must be lowered gently into the well to minimize
disturbance to the water column.

e Depth to water effects positive-displacement pump operation. The pumping rate will typically
decrease with increased depth to water.

e If a gasoline- or diesel-powered generator is used to energize the sampling pump, the power
source must be located at least 10 to 20 feet (5 to 10 meters) downwind of the wellhead.
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e Inertial pumps (e.g., Waterra) or bailers should never be used for low-flow sampling because
they generate turbulence in the well and exacerbate degassing.

1.2.2 Tubing

Teflon or Teflon-lined polyethylene tubing is preferred when sampling VOCs, SVOCs, pesticides,
polychlorinated biphenyls (PCBs), and inorganics. Polyvinyl chloride (PVC), polypropylene, or
polyethylene tubing are to be used when collecting samples for metal and other inorganic analyses.
Tubing used in low-flow purging effort generally range have an inside diameter ranging from % inch or %
inch (4 to 8 millimeters).

Silastic tubing is recommended for the section of tubing around the rotor head of the peristaltic pump
and should be less than a foot in length.

1.2.3 Other Equipment

A multi-parameter instrument, capable of measuring pH, specific conductance, temperature, ORP, DO,
and turbidity, with a flow-through cell is preferred when measuring indicator field parameters. Field
instruments will be calibrated in accordance with SOP-08 Field Equipment Calibration and Operation.
Details about a multi-probe water quality meter is included as Attachment B of SOP-08.

1.3 Low-Flow Sampling Precautions

The following precautions should be considered when collecting groundwater samples using low-flow
sampling procedures.

e Inaccurate sample results may be caused by using contaminated equipment, cleaning materials,
or sample containers.

e Establish the order the wells will be sampled. Sample order is based on logistics or the known or
suspected water quality of a sample location. For contaminated sites, wells should be sampled
in order of increasing chemical concentrations (known or anticipated). This minimizes the
possibility for cross contamination of the sample equipment.

e Uncontrolled ambient/surrounding air conditions (i.e., truck/vehicle exhaust) can also influence
the samples.

e If groundwater is extremely turbid on initiation of purge, consider bypassing the flow-through
cell until groundwater clears to a visually lower turbidity level. The length of time this may take
can vary on how turbid the water is, the formation around the well screen, and the analysis
required on the sample. If turbidity does not decrease, the well may need to be re-developed.

e The pump or tubing intake must be in an appropriate depth within the well screen and located
at a depth specified in the Project Work Plan or Quality Assurance Project Plan (QAPP). The
sample depth should be consistent from sample event to sample event. Suggested intake depths
might consider the following:

o For wells with screens <10-feet (<5 m) in length, the intake should be placed approximately
in the middle of the saturated portion of the screen.
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o For wells with well screens greater than 10 feet (>5 meters), the primary flow zones and
contaminant concentration intervals must be identified. Recommendations may include the
middle of the saturated portion of the screen or mid-screen.
o For wells that have measurable non-aqueous phase liquid (NAPL), a determination if the
well should be sampled should be discussed with the Project Manager. Groundwater that
has NAPL may interfere with laboratory analytical equipment and has a higher potential of
cross-contamination if a displacement-pressure pump is used. If low-flow sampling in a well
that has NAPL is determined to be appropriate, the following is recommended:
= Choose a purge technique such as a peristaltic pump in which the tubing can be
discarded after use. A displacement-pressure pump is not recommended.

= The preferred procedure is to remove the light NAPL (LNAPL) from the top of the water
column prior to purging the well. Removal is generally accomplished by using a bailer,
pumping/skimming the LNAPL, or absorbent pads.

= |f the NAPL is LNAPL and the LNAPL is not removed, lower the tubing intake a minimum
of 2 feet (0.5 meters) below the LNAPL/water interface. Purge at a low discharge rate
and monitor the interface depth, so the drawdown of the interface does not allow
LNAPL into the tubing intake.

= |fthe NAPL is dense NAPL (DNAPL), measure the depth to the DNAPL/water interface
and place the tubing intake a minimum of 2 feet (0.5 meters) above the depth of the
interface. Purge at a low discharge rate and monitor the water level for drawdown.
Avoid purge rates that would disturb the DNAPL and allow the DNAPL to enter the
tubing intake.

The low-flow process can vary based on project work plan and well-specific details, and procedures may
need to be adjusted to accompany variations. In general, the low-flow sampling procedures are as

follows:
1.

EHS Support LLC

Field equipment will be calibrated in accordance with the guidelines provided in SOP-08 Field
Equipment Operation and Calibration or the manufacturer’s manual.

Field equipment will be decontaminated in accordance with SOP-09 Field Equipment
Decontamination or new disposable equipment will be used as appropriate.

Open the well. If required, use a photoionization detector (PID) or equivalent to measure for the
presence of VOCs. Record the results of the PID measurement in field logbook or approved field
documentation.

Measure the depth to water and total depth of the well using a water level indicator. If NAPL is
present, use an interface probe for fluid measurements and total depth. Fluid levels or total
depths will be measured in accordance with the guidelines provided in SOP-41 Fluid
Measurements. Record the measurements in the field logbook or approved field
documentation.

Lower the pump or tubing intake slowly to the desired depth within the well screen. The
determined depth should be outlined in the Project Work Plan or QAPP, or the midsection of the
well screen or saturated water column of the well screen.
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6.

10.

11.

12.

13.

14,

15.
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Once the pump or tubing intake is to depth, energize the pump. Set the pump controller to the
desired pumping rate. Start the pump at a relatively low pumping rate, about 100 to 200
milliliters per minute (mL/min).

Record the purge start time.

Water levels, pump discharge rates, and groundwater field parameters will be measured and
recorded at consistent intervals (e.g., 2- to 5-minute intervals) during purging activities.
Groundwater discharge rates will be measured using a graduated cylinder or equivalent to
ensure purge rates are discharging between 100 to 500 mL/min. Preferably, pumping rates will
be maintained between 200 to 300 mL/min.

Use water level measurements to help establish the optimum pump rate. Water level
drawdown provides the best indication of the stress imparted by a given flow-rate for a given
hydrological condition. Water level measurements during the purge will be less than 0.33 feet
from the initially measured groundwater depth. If drawdown is greater than 0.33 feet, lower the
pumping rate and continue to monitor the water level. If drawdown continues, lower the
pumping rate until water levels are consistent or rebound. If drawdown is greater than 0.33 feet
but the water level depth remains at the same water level depth or rebounds, groundwater
depths will be considered stable or re-entering faster than being discharged. If water level
continues to drawdown at the lowest achievable pumping rate, note on field logs.

During purging and sample collection the water flow should be a smooth, solid stream of water
with no air or gas bubbles in the tubing or flow cell. Gradually adjust the pumping rate to
eliminate bubbles, if present and able.

Observations of clarity, color, and odor of the purged water should be recorded at successive
intervals.

Field indicator parameters will be recorded during purging for pH, temperature (°C or °F),
specific conductance (microsiemens per centimeter [uS/cm] or mS/cm), ORP (millivolts [mV]),
DO (milligrams per liter [mg/L]), and turbidity (nephelometric turbidity unit [NTU]). If other units
of measurement are used, the unit of measurement will be documented in the field logbook or
approved field documents.

Turbidity will be monitored as turbidity may potentially interfere with some laboratory analyses,
such as metals. Turbidity may be reduced in the sample by lowering the pumping rate.

Purging is considered complete when the water extraction rate and water level are consistent,
and the indicators parameters have stabilized for three consecutive readings as outlined below:

Parameter Stabilization Criteria
Temperature 1 3% of reading (minimum of £ 0.2 C)
pH +/-0.1
specific conductance +/-3%
ORP +/- 10 millivolts
DO +/- 0.3 milligrams per liter
Turbidity No stabilization criteria, however, an NTU reading less than 10 NTU is
preferred
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16.

17.

18.

19.

20.

21.
22.

23.

24,

25.

26.
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If the field indicator parameters do not stabilize, a groundwater sample will be collected after
removal of 1 well volume, or 1 hour, whichever occurs first. Calculation of a well volume is
provided in SOP-44 Volume Purge Method for Groundwater Sampling.

If the well purges dry, the well should be sampled as soon as a sufficient volume of groundwater
has re-entered the well.

Re-purging of the well will be performed if a well is inactive for more than 24 hours after full
recharge.

Record the volume of water discharged during the purge event from the start time to the time
of sample collection.

The pump should not be moved or turned off between purging and sampling. The pumping rate
can be decreased for sample collection but should never be increased.

Prior to sampling, disconnect the tubing leading to the flow-through cell.

Groundwater samples will be collected in laboratory-supplied jars once purging is completed.
Groundwater samples will be collected directly from the tubing (i.e., the sample will not be
collected from the flow-through cell port) with the pump rate consistent with stabilization
purging flow rates.

Groundwater samples will be collected in accordance with the Project Work Plan or QAPP and
will follow the sampling guidelines provided in SOP-46 Water Sampling for Chemical Analysis.
Collected samples will be placed in insulated coolers containing ice to maintain a temperature of
4°C. Samples will be labeled, managed, and shipped in accordance SOP-05 Sample Management
and Shipping.

Place the discharged water into a bucket or pump directly into an appropriate container.
Dispose of the discharge water or wastes in accordance with SOP-07 Investigation-Derived
Waste.

Secure the well and restore the location and area to previous site conditions.
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2

Records

Field notes will be kept in a bound field logbook or approved field documentation following the format
specified in SOP-04 Field Documentation. Specific documentation may include health and safety
documentation, precipitation data, and photographs. Hardcopy discharge records, including all related
quality control documentation, must be maintained in permanent project files. A Low-Flow Sample
Sheet is contained as Attachment A. Documentation of the sampling event should include (at a

minimum):

EHS Support LLC

Required site maps and HASP forms

Instrument calibration

Equipment calibration sheet from rental agency
Well identification and location

Type of equipment and supplies

Well construction details

Previous sample event or water level details

Air monitoring readings, if required

Low-Flow Sampling Form details

O O O O O O

o
o

Physical water observation

Containment and volume of water removed

Name of the sample collectors

Water level depth and total depth

Pump or tubing intake depth in screen

Pumping rates, drawdown, indicator field parameters values, calculated or measured total
volume pumped, and clock time of each set of measurements.

Times (start, finish, sample time)

Laboratory information (sample ID, preservative, quality assurance/quality control [QA/QC])

Weather observations (e.g., temperature, wind speed and direction, cloud coverage).
Any problems encountered or deviations from this SOP.
Summary of daily activities and personnel onsite.
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Low-Fl ow Groundwater Sampling Form
Project Na me We | | Il dentification:
Project Number Sample Date:
Time (Ilnitial) Field Technician(s)
I'nitial Water Level ft Il nner Casing Diamet
Depth to Product ft Pump and Tubing Type:
Tot al We | | Dept h: ft Start Purge Ti me:
Ti me| Flow Ravtvaet Tem HConducd{ iTwirtbyi|[di DY ORP Odor Cofor
Len P P v Comment g
__L/ f °C __S, NT mg , m\
Comment s :
End Purge Ti me: One Well Vol ume (prior t
Final Water Level ft |:| DVeII Purged Dry?
Total Vol ume Purged: gal Tubing I nlet Depth:
SAMPLE I D T1 ME ANALYSES QA/QC SAMPLE
Gas Concentration in Well: __ __ ___/] Pppameter Stabilizatifon Cr
Temperature + 3% of readi
pH +/- 0.1
Specific Colnductance +f - 3%
Formula for Calculatifhg Well Casin OWRePl u me +/- 10 millivol ts
Dissolved Oxygen +/- 0.3
Py — - -
7 D°L | L Not a stabilization crite
[A]=—*7~48%ar Turbidity the better
* - USEPA, 1996 (Puls and Barcel ona) Low- Fl ow
Procedures
D = Well c a s (converted to feet)
L = Hei ght
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Revision

Revision

Date:
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Attachment B Low-Flow (Minimal Drawdown) Groundwater Sampling
Form (Puls and Barcelona, 1996)
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United States
Environmental Protection
Agency

Office of
Research and
Development

EPA/540/S-95/504
April 1996

Office of Solid Waste
and Emergency
Response

wEPA

Ground Water Issue

LOW-FLOW (MINIMAL DRAWDOWN)
GROUND-WATER SAMPLING PROCEDURES

by Robert W. Puls' and Michael J. Barcelona?

Background

The Regional Superfund Ground Water Forum is a
group of ground-water scientists, representing EPA’s
Regional Superfund Offices, organized to exchange
information related to ground-water remediation at Superfund
sites. One of the major concerns of the Forum is the
sampling of ground water to support site assessment and
remedial performance monitoring objectives. This paper is
intended to provide background information on the
development of low-flow sampling procedures and its
application under a variety of hydrogeologic settings. It is
hoped that the paper will support the production of standard
operating procedures for use by EPA Regional personnel and
other environmental professionals engaged in ground-water
sampling.

For further information contact: Robert Puls, 405-436-8543,
Subsurface Remediation and Protection Division, NRMRL,
Ada, Oklahoma.

l. Introduction

The methods and objectives of ground-water
sampling to assess water quality have evolved over time.
Initially the emphasis was on the assessment of water quality
of aquifers as sources of drinking water. Large water-bearing

units were identified and sampled in keeping with that
objective. These were highly productive aquifers that
supplied drinking water via private wells or through public
water supply systems. Gradually, with the increasing aware-
ness of subsurface pollution of these water resources, the
understanding of complex hydrogeochemical processes
which govern the fate and transport of contaminants in the
subsurface increased. This increase in understanding was
also due to advances in a number of scientific disciplines and
improvements in tools used for site characterization and
ground-water sampling. Ground-water quality investigations
where pollution was detected initially borrowed ideas,
methods, and materials for site characterization from the
water supply field and water analysis from public health
practices. This included the materials and manner in which
monitoring wells were installed and the way in which water
was brought to the surface, treated, preserved and analyzed.
The prevailing conceptual ideas included convenient generali-
zations of ground-water resources in terms of large and
relatively homogeneous hydrologic units. With time it became
apparent that conventional water supply generalizations of
homogeneity did not adequately represent field data regard-
ing pollution of these subsurface resources. The important
role of heterogeneity became increasingly clear not only in
geologic terms, but also in terms of complex physical,

'National Risk Management Research Laboratory, U.S. EPA
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chemical and biological subsurface processes. With greater
appreciation of the role of heterogeneity, it became evident
that subsurface pollution was ubiquitous and encompassed
the unsaturated zone to the deep subsurface and included
unconsolidated sediments, fractured rock, and aquitards or
low-yielding or impermeable formations. Small-scale pro-
cesses and heterogeneities were shown to be important in
identifying contaminant distributions and in controlling water
and contaminant flow paths.

It is beyond the scope of this paper to summarize all
the advances in the field of ground-water quality investiga-
tions and remediation, but two particular issues have bearing
on ground-water sampling today: aquifer heterogeneity and
colloidal transport. Aquifer heterogeneities affect contaminant
flow paths and include variations in geology, geochemistry,
hydrology and microbiology. As methods and the tools
available for subsurface investigations have become increas-
ingly sophisticated and understanding of the subsurface
environment has advanced, there is an awareness that in
most cases a primary concern for site investigations is
characterization of contaminant flow paths rather than entire
aquifers. In fact, in many cases, plume thickness can be less
than well screen lengths (e.g., 3-6 m) typically installed at
hazardous waste sites to detect and monitor plume movement
over time. Small-scale differences have increasingly been
shown to be important and there is a general trend toward
smaller diameter wells and shorter screens.

The hydrogeochemical significance of colloidal-size
particles in subsurface systems has been realized during the
past several years (Gschwend and Reynolds, 1987; McCarthy
and Zachara, 1989; Puls, 1990; Ryan and Gschwend, 1990).
This realization resulted from both field and laboratory studies
that showed faster contaminant migration over greater
distances and at higher concentrations than flow and trans-
port model predictions would suggest (Buddemeier and Hunt,
1988; Enfield and Bengtsson, 1988; Penrose et al., 1990).
Such models typically account for interaction between the
mobile aqueous and immobile solid phases, but do not allow
for a mobile, reactive solid phase. It is recognition of this third
phase as a possible means of contaminant transport that has
brought increasing attention to the manner in which samples
are collected and processed for analysis (Puls et al., 1990;
McCarthy and Degueldre, 1993; Backhus et al., 1993; U. S.
EPA, 1995). If such a phase is present in sufficient mass,
possesses high sorption reactivity, large surface area, and
remains stable in suspension, it can serve as an important
mechanism to facilitate contaminant transport in many types
of subsurface systems.

Colloids are particles that are sufficiently small so
that the surface free energy of the particle dominates the bulk
free energy. Typically, in ground water, this includes particles
with diameters between 1 and 1000 nm. The most commonly
observed mobile particles include: secondary clay minerals;
hydrous iron, aluminum, and manganese oxides; dissolved
and particulate organic materials, and viruses and bacteria.

These reactive particles have been shown to be mobile under
a variety of conditions in both field studies and laboratory
column experiments, and as such need to be included in
monitoring programs where identification of the total mobile
contaminant loading (dissolved + naturally suspended
particles) at a site is an objective. To that end, sampling
methodologies must be used which do not artificially bias
naturally suspended particle concentrations.

Currently the most common ground-water purging
and sampling methodology is to purge a well using bailers or
high speed pumps to remove 3 to 5 casing volumes followed
by sample collection. This method can cause adverse impacts
on sample quality through collection of samples with high
levels of turbidity. This results in the inclusion of otherwise
immobile artifactual particles which produce an overestima-
tion of certain analytes of interest (e.g., metals or hydrophobic
organic compounds). Numerous documented problems
associated with filtration (Danielsson, 1982; Laxen and
Chandler, 1982; Horowitz et al., 1992) make this an undesir-
able method of rectifying the turbidity problem, and include
the removal of potentially mobile (contaminant-associated)
particles during filtration, thus artificially biasing contaminant
concentrations low. Sampling-induced turbidity problems can
often be mitigated by using low-flow purging and sampling
techniques.

Current subsurface conceptual models have under-
gone considerable refinement due to the recent development
and increased use of field screening tools. So-called
hydraulic push technologies (e.g., cone penetrometer,
Geoprobe®, QED HydroPunch®) enable relatively fast
screening site characterization which can then be used to
design and install a monitoring well network. Indeed,
alternatives to conventional monitoring wells are now being
considered for some hydrogeologic settings. The ultimate
design of any monitoring system should however be based
upon adequate site characterization and be consistent with
established monitoring objectives.

If the sampling program objectives include accurate
assessment of the magnitude and extent of subsurface
contamination over time and/or accurate assessment of
subsequent remedial performance, then some information
regarding plume delineation in three-dimensional space is
necessary prior to monitoring well network design and
installation. This can be accomplished with a variety of
different tools and equipment ranging from hand-operated
augers to screening tools mentioned above and large drilling
rigs. Detailed information on ground-water flow velocity,
direction, and horizontal and vertical variability are essential
baseline data requirements. Detailed soil and geologic data
are required prior to and during the installation of sampling
points. This includes historical as well as detailed soil and
geologic logs which accumulate during the site investigation.
The use of borehole geophysical techniques is also recom-
mended. With this information (together with other site
characterization data) and a clear understanding of sampling



objectives, then appropriate location, screen length, well
diameter, slot size, etc. for the monitoring well network can be
decided. This is especially critical for new in situ remedial
approaches or natural attenuation assessments at hazardous
waste sites.

In general, the overall goal of any ground-water
sampling program is to collect water samples with no alter-
ation in water chemistry; analytical data thus obtained may be
used for a variety of specific monitoring programs depending
on the regulatory requirements. The sampling methodology
described in this paper assumes that the monitoring goal is to
sample monitoring wells for the presence of contaminants and
it is applicable whether mobile colloids are a concern or not
and whether the analytes of concern are metals (and metal-
loids) or organic compounds.

Il. Monitoring Objectives and Design
Considerations

The following issues are important to consider prior
to the design and implementation of any ground-water
monitoring program, including those which anticipate using
low-flow purging and sampling procedures.

A. Data Quality Objectives (DQOs)

Monitoring objectives include four main types:
detection, assessment, corrective-action evaluation and
resource evaluation, along with hybrid variations such as site-
assessments for property transfers and water availability
investigations. Monitoring objectives may change as contami-
nation or water quality problems are discovered. However,
there are a number of common components of monitoring
programs which should be recognized as important regard-
less of initial objectives. These components include:

1) Development of a conceptual model that incorporates
elements of the regional geology to the local geologic
framework. The conceptual model development also
includes initial site characterization efforts to identify
hydrostratigraphic units and likely flow-paths using a
minimum number of borings and well completions;

2) Cost-effective and well documented collection of high
quality data utilizing simple, accurate, and reproduc-
ible techniques; and

3) Refinement of the conceptual model based on
supplementary data collection and analysis.

These fundamental components serve many types of monitor-
ing programs and provide a basis for future efforts that evolve
in complexity and level of spatial detail as purposes and
objectives expand. High quality, reproducible data collection
is a common goal regardless of program objectives.

High quality data collection implies data of sufficient
accuracy, precision, and completeness (i.e., ratio of valid
analytical results to the minimum sample number called for by
the program design) to meet the program objectives. Accu-
racy depends on the correct choice of monitoring tools and
procedures to minimize sample and subsurface disturbance
from collection to analysis. Precision depends on the
repeatability of sampling and analytical protocols. It can be
assured or improved by replication of sample analyses
including blanks, field/lab standards and reference standards.

B. Sample Representativeness

An important goal of any monitoring program is
collection of data that is truly representative of conditions at
the site. The term representativeness applies to chemical and
hydrogeologic data collected via wells, borings, piezometers,
geophysical and soil gas measurements, lysimeters, and
temporary sampling points. It involves a recognition of the
statistical variability of individual subsurface physical proper-
ties, and contaminant or major ion concentration levels, while
explaining extreme values. Subsurface temporal and spatial
variability are facts. Good professional practice seeks to
maximize representativeness by using proven accurate and
reproducible techniques to define limits on the distribution of
measurements collected at a site. However, measures of
representativeness are dynamic and are controlled by
evolving site characterization and monitoring objectives. An
evolutionary site characterization model, as shown in Fig-
ure 1, provides a systematic approach to the goal of consis-
tent data collection.
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Figure 1. Evolutionary Site Characterization Model

The model emphasizes a recognition of the causes of the
variability (e.g., use of inappropriate technology such as using
bailers to purge wells; imprecise or operator-dependent
methods) and the need to control avoidable errors.




1) Questions of Scale

A sampling plan designed to collect representative
samples must take into account the potential scale of
changes in site conditions through space and time as well as
the chemical associations and behavior of the parameters
that are targeted for investigation. In subsurface systems,
physical (i.e., aquifer) and chemical properties over time or
space are not statistically independent. In fact, samples
taken in close proximity (i.e., within distances of a few meters)
or within short time periods (i.e., more frequently than
monthly) are highly auto-correlated. This means that designs
employing high-sampling frequency (e.g., monthly) or dense
spatial monitoring designs run the risk of redundant data
collection and misleading inferences regarding trends in
values that aren’t statistically valid. In practice, contaminant
detection and assessment monitoring programs rarely suffer
these over-sampling concerns. In corrective-action evaluation
programs, it is also possible that too little data may be
collected over space or time. In these cases, false interpreta-
tion of the spatial extent of contamination or underestimation
of temporal concentration variability may result.

2) Target Parameters

Parameter selection in monitoring program design is
most often dictated by the regulatory status of the site.
However, background water quality constituents, purging
indicator parameters, and contaminants, all represent targets
for data collection programs. The tools and procedures used
in these programs should be equally rigorous and applicable
to all categories of data, since all may be needed to deter-
mine or support regulatory action.

C. Sampling Point Design and Construction

Detailed site characterization is central to all
decision-making purposes and the basis for this characteriza-
tion resides in identification of the geologic framework and
major hydro-stratigraphic units. Fundamental data for sample
point location include: subsurface lithology, head-differences
and background geochemical conditions. Each sampling point
has a proper use or uses which should be documented at a
level which is appropriate for the program’s data quality
objectives. Individual sampling points may not always be
able to fulfill multiple monitoring objectives (e.g., detection,
assessment, corrective action).

1) Compatibility with Monitoring Program and Data
Quality Objectives

Specifics of sampling point location and design will
be dictated by the complexity of subsurface lithology and
variability in contaminant and/or geochemical conditions. It
should be noted that, regardless of the ground-water sam-
pling approach, few sampling points (e.g., wells, drive-points,
screened augers) have zones of influence in excess of a few

feet. Therefore, the spatial frequency of sampling points
should be carefully selected and designed.

2) Flexibility of Sampling Point Design

In most cases well-point diameters in excess of 1 7/8
inches will permit the use of most types of submersible
pumping devices for low-flow (minimal drawdown) sampling.
It is suggested that short (e.g., less than 1.6 m) screens be
incorporated into the monitoring design where possible so
that comparable results from one device to another might be
expected. Short, of course, is relative to the degree of vertical
water quality variability expected at a site.

3) Equilibration of Sampling Point

Time should be allowed for equilibration of the well
or sampling point with the formation after installation. Place-
ment of well or sampling points in the subsurface produces
some disturbance of ambient conditions. Drilling techniques
(e.g., auger, rotary, etc.) are generally considered to cause
more disturbance than direct-push technologies. In either
case, there may be a period (i.e., days to months) during
which water quality near the point may be distinctly different
from that in the formation. Proper development of the sam-
pling point and adjacent formation to remove fines created
during emplacement will shorten this water quality recovery
period.

lll. Definition of Low-Flow Purging and Sampling

It is generally accepted that water in the well casing
is non-representative of the formation water and needs to be
purged prior to collection of ground-water samples. However,
the water in the screened interval may indeed be representa-
tive of the formation, depending upon well construction and
site hydrogeology. Wells are purged to some extent for the
following reasons: the presence of the air interface at the top
of the water column resulting in an oxygen concentration
gradient with depth, loss of volatiles up the water column,
leaching from or sorption to the casing or filter pack, chemical
changes due to clay seals or backfill, and surface infiltration.

Low-flow purging, whether using portable or dedi-
cated systems, should be done using pump-intake located in
the middle or slightly above the middle of the screened
interval. Placement of the pump too close to the bottom of the
well will cause increased entrainment of solids which have
collected in the well over time. These particles are present as
a result of well development, prior purging and sampling
events, and natural colloidal transport and deposition.
Therefore, placement of the pump in the middle or toward the
top of the screened interval is suggested. Placement of the
pump at the top of the water column for sampling is only
recommended in unconfined aquifers, screened across the
water table, where this is the desired sampling point. Low-



flow purging has the advantage of minimizing mixing between
the overlying stagnant casing water and water within the
screened interval.

A. Low-Flow Purging and Sampling

Low-flow refers to the velocity with which water
enters the pump intake and that is imparted to the formation
pore water in the immediate vicinity of the well screen. It
does not necessarily refer to the flow rate of water discharged
at the surface which can be affected by flow regulators or
restrictions. Water level drawdown provides the best indica-
tion of the stress imparted by a given flow-rate for a given
hydrological situation. The objective is to pump in a manner
that minimizes stress (drawdown) to the system to the extent
practical taking into account established site sampling
objectives. Typically, flow rates on the order of 0.1 - 0.5 L/min
are used, however this is dependent on site-specific
hydrogeology. Some extremely coarse-textured formations
have been successfully sampled in this manner at flow rates
to 1 L/min. The effectiveness of using low-flow purging is
intimately linked with proper screen location, screen length,
and well construction and development techniques. The
reestablishment of natural flow paths in both the vertical and
horizontal directions is important for correct interpretation of
the data. For high resolution sampling needs, screens less
than 1 m should be used. Most of the need for purging has
been found to be due to passing the sampling device through
the overlying casing water which causes mixing of these
stagnant waters and the dynamic waters within the screened
interval. Additionally, there is disturbance to suspended
sediment collected in the bottom of the casing and the
displacement of water out into the formation immediately
adjacent to the well screen. These disturbances and impacts
can be avoided using dedicated sampling equipment, which
precludes the need to insert the sampling device prior to
purging and sampling.

Isolation of the screened interval water from the
overlying stagnant casing water may be accomplished using
low-flow minimal drawdown techniques. If the pump intake is
located within the screened interval, most of the water
pumped will be drawn in directly from the formation with little
mixing of casing water or disturbance to the sampling zone.
However, if the wells are not constructed and developed
properly, zones other than those intended may be sampled.
At some sites where geologic heterogeneities are sufficiently
different within the screened interval, higher conductivity
zones may be preferentially sampled. This is another reason
to use shorter screened intervals, especially where high
spatial resolution is a sampling objective.

B. Water Quality Indicator Parameters

It is recommended that water quality indicator
parameters be used to determine purging needs prior to
sample collection in each well. Stabilization of parameters
such as pH, specific conductance, dissolved oxygen, oxida-

tion-reduction potential, temperature and turbidity should be
used to determine when formation water is accessed during
purging. In general, the order of stabilization is pH, tempera-
ture, and specific conductance, followed by oxidation-
reduction potential, dissolved oxygen and turbidity. Tempera-
ture and pH, while commonly used as purging indicators, are
actually quite insensitive in distinguishing between formation
water and stagnant casing water; nevertheless, these are
important parameters for data interpretation purposes and
should also be measured. Performance criteria for determi-
nation of stabilization should be based on water-level draw-
down, pumping rate and equipment specifications for measur-
ing indicator parameters. Instruments are available which
utilize in-line flow cells to continuously measure the above
parameters.

It is important to establish specific well stabilization
criteria and then consistently follow the same methods
thereafter, particularly with respect to drawdown, flow rate
and sampling device. Generally, the time or purge volume
required for parameter stabilization is independent of well
depth or well volumes. Dependent variables are well diam-
eter, sampling device, hydrogeochemistry, pump flow rate,
and whether the devices are used in a portable or dedicated
manner. If the sampling device is already in place (i.e.,
dedicated sampling systems), then the time and purge
volume needed for stabilization is much shorter. Other
advantages of dedicated equipment include less purge water
for waste disposal, much less decontamination of equipment,
less time spent in preparation of sampling as well as time in
the field, and more consistency in the sampling approach
which probably will translate into less variability in sampling
results. The use of dedicated equipment is strongly recom-
mended at wells which will undergo routine sampling over
time.

If parameter stabilization criteria are too stringent,
then minor oscillations in indicator parameters may cause
purging operations to become unnecessarily protracted. It
should also be noted that turbidity is a very conservative
parameter in terms of stabilization. Turbidity is always the
last parameter to stabilize. Excessive purge times are
invariably related to the establishment of too stringent turbidity
stabilization criteria. It should be noted that natural turbidity
levels in ground water may exceed 10 nephelometric turbidity
units (NTU).

C. Advantages and Disadvantages of Low-Flow
(Minimum Drawdown) Purging

In general, the advantages of low-flow purging
include:

» samples which are representative of the mobile load of
contaminants present (dissolved and colloid-associ-
ated);

« minimal disturbance of the sampling point thereby
minimizing sampling artifacts;

 less operator variability, greater operator control;



* reduced stress on the formation (minimal drawdown);

* less mixing of stagnant casing water with formation
water;

* reduced need for filtration and, therefore, less time
required for sampling;

» smaller purging volume which decreases waste
disposal costs and sampling time;

» better sample consistency; reduced artificial sample
variability.

Some disadvantages of low-flow purging are:

* higher initial capital costs,

« greater set-up time in the field,

* need to transport additional equipment to and from the
site,

* increased training needs,

» resistance to change on the part of sampling practitio-
ners,

« concern that new data will indicate a change in
conditions and trigger an action.

IV. Low-Flow (Minimal Drawdown) Sampling
Protocols

The following ground-water sampling procedure has
evolved over many years of experience in ground-water
sampling for organic and inorganic compound determinations
and as such summarizes the authors' (and others) experi-
ences to date (Barcelona et al., 1984, 1994; Barcelona and
Helfrich, 1986; Puls and Barcelona, 1989; Puls et. al. 1990,
1992; Puls and Powell, 1992; Puls and Paul, 1995). High-
quality chemical data collection is essential in ground-water
monitoring and site characterization. The primary limitations
to the collection of representative ground-water samples
include: mixing of the stagnant casing and fresh screen
waters during insertion of the sampling device or ground-
water level measurement device; disturbance and
resuspension of settled solids at the bottom of the well when
using high pumping rates or raising and lowering a pump or
bailer; introduction of atmospheric gases or degassing from
the water during sample handling and transfer, or inappropri-
ate use of vacuum sampling device, etc.

A. Sampling Recommendations

Water samples should not be taken immediately
following well development. Sufficient time should be allowed
for the ground-water flow regime in the vicinity of the monitor-
ing well to stabilize and to approach chemical equilibrium with
the well construction materials. This lag time will depend on
site conditions and methods of installation but often exceeds
one week.

Well purging is nearly always necessary to obtain
samples of water flowing through the geologic formations in
the screened interval. Rather than using a general but
arbitrary guideline of purging three casing volumes prior to

sampling, it is recommended that an in-line water quality
measurement device (e.g., flow-through cell) be used to
establish the stabilization time for several parameters (e.g. ,
pH, specific conductance, redox, dissolved oxygen, turbidity)
on a well-specific basis. Data on pumping rate, drawdown,
and volume required for parameter stabilization can be used
as a guide for conducting subsequent sampling activities.

The following are recommendations to be considered
before, during and after sampling:

+ use low-flow rates (<0.5 L/min), during both purging
and sampling to maintain minimal drawdown in the
well;

* maximize tubing wall thickness, minimize tubing
length;

» place the sampling device intake at the desired
sampling point;

* minimize disturbances of the stagnant water column
above the screened interval during water level
measurement and sampling device insertion;

* make proper adjustments to stabilize the flow rate as
soon as possible;

* monitor water quality indicators during purging;

» collect unfiltered samples to estimate contaminant
loading and transport potential in the subsurface
system.

B. Equipment Calibration

Prior to sampling, all sampling device and monitoring
equipment should be calibrated according to manufacturer’s
recommendations and the site Quality Assurance Project Plan
(QAPP) and Field Sampling Plan (FSP). Calibration of pH
should be performed with at least two buffers which bracket
the expected range. Dissolved oxygen calibration must be
corrected for local barometric pressure readings and eleva-
tion.

C. Water Level Measurement and Monitoring

It is recommended that a device be used which will
least disturb the water surface in the casing. Well depth
should be obtained from the well logs. Measuring to the
bottom of the well casing will only cause resuspension of
settled solids from the formation and require longer purging
times for turbidity equilibration. Measure well depth after
sampling is completed. The water level measurement should
be taken from a permanent reference point which is surveyed
relative to ground elevation.

D. Pump Type

The use of low-flow (e.g., 0.1-0.5 L/min) pumps is
suggested for purging and sampling all types of analytes. All
pumps have some limitation and these should be investigated
with respect to application at a particular site. Bailers are
inappropriate devices for low-flow sampling.



1) General Considerations

There are no unusual requirements for ground-water
sampling devices when using low-flow, minimal drawdown
techniques. The major concern is that the device give
consistent results and minimal disturbance of the sample
across a range of low flow rates (i.e., < 0.5 L/min). Clearly,
pumping rates that cause minimal to no drawdown in one well
could easily cause significant drawdown in another well
finished in a less transmissive formation. In this sense, the
pump should not cause undue pressure or temperature
changes or physical disturbance on the water sample over a
reasonable sampling range. Consistency in operation is
critical to meet accuracy and precision goals.

2) Advantages and Disadvantages of Sampling Devices

A variety of sampling devices are available for low-
flow (minimal drawdown) purging and sampling and include
peristaltic pumps, bladder pumps, electrical submersible
pumps, and gas-driven pumps. Devices which lend them-
selves to both dedication and consistent operation at defin-
able low-flow rates are preferred. It is desirable that the pump
be easily adjustable and operate reliably at these lower flow
rates. The peristaltic pump is limited to shallow applications
and can cause degassing resulting in alteration of pH,
alkalinity, and some volatiles loss. Gas-driven pumps should
be of a type that does not allow the gas to be in direct contact
with the sampled fluid.

Clearly, bailers and other grab type samplers are ill-
suited for low-flow sampling since they will cause repeated
disturbance and mixing of stagnant water in the casing and
the dynamic water in the screened interval. Similarly, the use
of inertial lift foot-valve type samplers may cause too much
disturbance at the point of sampling. Use of these devices
also tends to introduce uncontrolled and unacceptable
operator variability.

Summaries of advantages and disadvantages of
various sampling devices are listed in Herzog et al. (1991),
U. S. EPA (1992), Parker (1994) and Thurnblad (1994).

E. Pump Installation

Dedicated sampling devices (left in the well) capable
of pumping and sampling are preferred over any other type of
device. Any portable sampling device should be slowly and
carefully lowered to the middle of the screened interval or
slightly above the middle (e.g., 1-1.5 m below the top of a 3 m
screen). This is to minimize excessive mixing of the stagnant
water in the casing above the screen with the screened
interval zone water, and to minimize resuspension of solids
which will have collected at the bottom of the well. These two
disturbance effects have been shown to directly affect the
time required for purging. There also appears to be a direct
correlation between size of portable sampling devices relative
to the well bore and resulting purge volumes and times. The
key is to minimize disturbance of water and solids in the well
casing.

F. Filtration

Decisions to filter samples should be dictated by
sampling objectives rather than as a fix for poor sampling
practices, and field-filtering of certain constituents should not
be the default. Consideration should be given as to what the
application of field-filtration is trying to accomplish. For
assessment of truly dissolved (as opposed to operationally
dissolved [i.e., samples filtered with 0.45 pm filters]) concen-
trations of major ions and trace metals, 0.1 um filters are
recommended although 0.45 ym filters are normally used for
most regulatory programs. Alkalinity samples must also be
filtered if significant particulate calcium carbonate is sus-
pected, since this material is likely to impact alkalinity titration
results (although filtration itself may alter the CO, composition
of the sample and, therefore, affect the results).

Although filtration may be appropriate, filtration of a
sample may cause a number of unintended changes to occur
(e.g. oxidation, aeration) possibly leading to filtration-induced
artifacts during sample analysis and uncertainty in the results.
Some of these unintended changes may be unavoidable but
the factors leading to them must be recognized. Deleterious
effects can be minimized by consistent application of certain
filtration guidelines. Guidelines should address selection of
filter type, media, pore size, etc. in order to identify and
minimize potential sources of uncertainty when filtering
samples.

In-line filtration is recommended because it provides
better consistency through less sample handling, and
minimizes sample exposure to the atmosphere. In-line filters
are available in both disposable (barrel filters) and non-
disposable (in-line filter holder, flat membrane filters) formats
and various filter pore sizes (0.1-5.0 ym). Disposable filter
cartridges have the advantage of greater sediment handling
capacity when compared to traditional membrane filters.
Filters must be pre-rinsed following manufacturer's recom-
mendations. If there are no recommendations for rinsing,
pass through a minimum of 1 L of ground water following
purging and prior to sampling. Once filtration has begun, a
filter cake may develop as particles larger than the pore size
accumulate on the filter membrane. The result is that the
effective pore diameter of the membrane is reduced and
particles smaller than the stated pore size are excluded from
the filtrate. Possible corrective measures include prefiltering
(with larger pore size filters), minimizing particle loads to
begin with, and reducing sample volume.

G. Monitoring of Water Level and Water Quality
Indicator Parameters

Check water level periodically to monitor drawdown
in the well as a guide to flow rate adjustment. The goal is
minimal drawdown (<0.1 m) during purging. This goal may be
difficult to achieve under some circumstances due to geologic
heterogeneities within the screened interval, and may require
adjustment based on site-specific conditions and personal
experience. In-line water quality indicator parameters should
be continuously monitored during purging. The water quality



indicator parameters monitored can include pH, redox
potential, conductivity, dissolved oxygen (DO) and turbidity.
The last three parameters are often most sensitive. Pumping
rate, drawdown, and the time or volume required to obtain
stabilization of parameter readings can be used as a future
guide to purge the well. Measurements should be taken
every three to five minutes if the above suggested rates are
used. Stabilization is achieved after all parameters have
stabilized for three successive readings. In lieu of measuring
all five parameters, a minimum subset would include pH,
conductivity, and turbidity or DO. Three successive readings
should be within + 0.1 for pH, + 3% for conductivity, + 10 mv
for redox potential, and + 10% for turbidity and DO. Stabilized
purge indicator parameter trends are generally obvious and
follow either an exponential or asymptotic change to stable
values during purging. Dissolved oxygen and turbidity usually
require the longest time for stabilization. The above stabiliza-
tion guidelines are provided for rough estimates based on
experience.

H. Sampling, Sample Containers, Preservation and
Decontamination

Upon parameter stabilization, sampling can be
initiated. If an in-line device is used to monitor water quality
parameters, it should be disconnected or bypassed during
sample collection. Sampling flow rate may remain at estab-
lished purge rate or may be adjusted slightly to minimize
aeration, bubble formation, turbulent filling of sample bottles,
or loss of volatiles due to extended residence time in tubing.
Typically, flow rates less than 0.5 L/min are appropriate. The
same device should be used for sampling as was used for
purging. Sampling should occur in a progression from least to
most contaminated well, if this is known. Generally, volatile
(e.g., solvents and fuel constituents) and gas sensitive (e.g.,
Fe*, CH,, H,S/HS", alkalinity) parameters should be sampled
first. The sequence in which samples for most inorganic
parameters are collected is immaterial unless filtered (dis-
solved) samples are desired. Filtering should be done last
and in-line filters should be used as discussed above. During
both well purging and sampling, proper protective clothing
and equipment must be used based upon the type and level
of contaminants present.

The appropriate sample container will be prepared in
advance of actual sample collection for the analytes of
interest and include sample preservative where necessary.
Water samples should be collected directly into this container
from the pump tubing.

Immediately after a sample bottle has been filled, it
must be preserved as specified in the site (QAPP). Sample
preservation requirements are based on the analyses being
performed (use site QAPP, FSP, RCRA guidance document
[U. S. EPA, 1992] or EPA SW-846 [U. S. EPA, 1982] ). It
may be advisable to add preservatives to sample bottles in a
controlled setting prior to entering the field in order to reduce
the chances of improperly preserving sample bottles or

introducing field contaminants into a sample bottle while
adding the preservatives.

The preservatives should be transferred from the
chemical bottle to the sample container using a disposable
polyethylene pipet and the disposable pipet should be used
only once and then discarded.

After a sample container has been filled with ground
water, a Teflon™ (or tin)-lined cap is screwed on tightly to
prevent the container from leaking. A sample label is filled
out as specified in the FSP. The samples should be stored
inverted at 4°C.

Specific decontamination protocols for sampling
devices are dependent to some extent on the type of device
used and the type of contaminants encountered. Refer to the
site QAPP and FSP for specific requirements.

I. Blanks
The following blanks should be collected:

(1) field blank: one field blank should be collected from
each source water (distilled/deionized water) used for
sampling equipment decontamination or for assisting
well development procedures.

(2) equipment blank: one equipment blank should be
taken prior to the commencement of field work, from
each set of sampling equipment to be used for that
day. Refer to site QAPP or FSP for specific require-
ments.

(3) trip blank: a trip blank is required to accompany each
volatile sample shipment. These blanks are prepared
in the laboratory by filling a 40-mL volatile organic
analysis (VOA) bottle with distilled/deionized water.

V. Low-Permeability Formations and Fractured
Rock

The overall sampling program goals or sampling
objectives will drive how the sampling points are located,
installed, and choice of sampling device. Likewise, site-
specific hydrogeologic factors will affect these decisions.
Sites with very low permeability formations or fractures
causing discrete flow channels may require a unique monitor-
ing approach. Unlike water supply wells, wells installed for
ground-water quality assessment and restoration programs
are often installed in low water-yielding settings (e.g., clays,
silts). Alternative types of sampling points and sampling
methods are often needed in these types of environments,
because low-permeability settings may require extremely low-
flow purging (<0.1 L/min) and may be technology-limited.
Where devices are not readily available to pump at such low
flow rates, the primary consideration is to avoid dewatering of



the well screen. This may require repeated recovery of the
water during purging while leaving the pump in place within
the well screen.

Use of low-flow techniques may be impractical in
these settings, depending upon the water recharge rates.
The sampler and the end-user of data collected from such
wells need to understand the limitations of the data collected;
i.e., a strong potential for underestimation of actual contami-
nant concentrations for volatile organics, potential false
negatives for filtered metals and potential false positives for
unfiltered metals. It is suggested that comparisons be made
between samples recovered using low-flow purging tech-
niques and samples recovered using passive sampling
techniques (i.e., two sets of samples). Passive sample
collection would essentially entail acquisition of the sample
with no or very little purging using a dedicated sampling
system installed within the screened interval or a passive
sample collection device.

A. Low-Permeability Formations (<0.1 L/min
recharge)

1. Low-Flow Purging and Sampling with Pumps

a. “portable or non-dedicated mode” - Lower the pump
(one capable of pumping at <0.1 L/min) to mid-screen
or slightly above and set in place for minimum of 48
hours (to lessen purge volume requirements). After 48
hours, use procedures listed in Part IV above regard-
ing monitoring water quality parameters for stabiliza-
tion, etc., but do not dewater the screen. If excessive
drawdown and slow recovery is a problem, then
alternate approaches such as those listed below may
be better.

b. “dedicated mode” - Set the pump as above at least a
week prior to sampling; that is, operate in a dedicated
pump mode. With this approach significant reductions
in purge volume should be realized. Water quality
parameters should stabilize quite rapidly due to less
disturbance of the sampling zone.

2. Passive Sample Collection

Passive sampling collection requires insertion of the
device into the screened interval for a sufficient time period to
allow flow and sample equilibration before extraction for
analysis. Conceptually, the extraction of water from low
yielding formations seems more akin to the collection of water
from the unsaturated zone and passive sampling techniques
may be more appropriate in terms of obtaining “representa-
tive” samples. Satisfying usual sample volume requirements
is typically a problem with this approach and some latitude will
be needed on the part of regulatory entities to achieve
sampling objectives.

B. Fractured Rock

In fractured rock formations, a low-flow to zero
purging approach using pumps in conjunction with packers to
isolate the sampling zone in the borehole is suggested.
Passive multi-layer sampling devices may also provide the
most “representative” samples. It is imperative in these
settings to identify flow paths or water-producing fractures
prior to sampling using tools such as borehole flowmeters
and/or other geophysical tools.

After identification of water-bearing fractures, install
packer(s) and pump assembly for sample collection using
low-flow sampling in “dedicated mode” or use a passive
sampling device which can isolate the identified water-bearing
fractures.

VI. Documentation

The usual practices for documenting the sampling
event should be used for low-flow purging and sampling
techniques. This should include, at a minimum: information
on the conduct of purging operations (flow-rate, drawdown,
water-quality parameter values, volumes extracted and times
for measurements), field instrument calibration data, water
sampling forms and chain of custody forms. See Figures 2
and 3 and “Ground Water Sampling Workshop -- A Workshop
Summary” (U. S. EPA, 1995) for example forms and other
documentation suggestions and information. This information
coupled with laboratory analytical data and validation data are
needed to judge the “useability” of the sampling data.

VII. Notice

The U.S. Environmental Protection Agency through its Office
of Research and Development funded and managed the
research described herein as part of its in-house research
program and under Contract No. 68-C4-0031 to Dynamac
Corporation. It has been subjected to the Agency's peer and
administrative review and has been approved for publication
as an EPA document. Mention of trade names or commercial
products does not constitute endorsement or recommenda-
tion for use.
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Figure 2. Ground Water Sampling Log

Project Site Well No. Date

Well Depth Screen Length Well Diameter Casing Type
Sampling Device Tubing type Water Level
Measuring Point Other Infor

Sampling Personnel

Time pH Temp | Cond. Dis.O, | Turb. | [ ]JConc

Notes

Type of Samples Collected

Information: 2 in =617 ml/ft, 4 in = 2470 ml/ft: VoIcyl = 1r2h, VoIsphm =4/3nr?
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Figure 3. Ground Water Sampling Log (with automatic data logging for most water quality

parameters)
Project Site Well No. Date
Well Depth Screen Length Well Diameter Casing Type
Sampling Device Tubing type Water Level
Measuring Point Other Infor

Sampling Personnel

Time Pump Rate Turbidity Alkalinity [ ]1Conc Notes

Type of Samples Collected

Information: 2 in =617 ml/ft, 4 in = 2470 ml/ft: VoIcyl = 1ir?h, VoIsphm =4/3nr?
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EHS ) Support

SOP-44 Volume Purge Method for
Groundwater Sampling

The purpose of this SOP is to describe groundwater purging and collection procedures from wells using
well-volume purging and sampling techniques. This SOP includes calculation of a well volume for specific
well volume removal and high or unknown volume purging for wells containing in-place pumps (e.g.,
municipal, water treatment facility). The objective of purging wells with in-place pumps or without in-
place pump is to collect a groundwater sample representative of aquifer conditions.

The well-volume method is based on purging three to five well volumes before sampling. This method is
generally conducted with a bailer or pump. This method may be the selected sample method if
groundwater parameter stabilization cannot be achieved using low-flow sampling techniques (SOP-43
Low-Flow Groundwater Sampling) or low-flow sampling techniques are not appropriate.

SOP-04 Field Documentation

SOP-05 Sample Management and Shipping
SOP-06 Pre-Field Mobilization Procedures

SOP-07 Investigation-Derived Waste

e SOP-08 Field Equipment Operation and Calibration
e SOP-09 Field Equipment Decontamination

e SOP-41 Fluid Measurement

e SOP-43 Low-Flow Groundwater Sampling

e SOP-46 Water Sampling for Chemical Analysis.

e Attachment A EHS Support Groundwater Sampling Form

e Air monitoring instrumentation (e.g., photoionization detector [PID]) and supplies, if required

e Water quality meters (e.g., temperature, pH, conductance, dissolved oxygen [DO], oxidation-
reduction potential [ORP], turbidity)

e Field logbook and field documentation

e Site plan showing well or water bore locations

e Health and Safety Plan (HASP)

e Personal protective equipment

e Indelible ink pens and waterproof marking pen
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Bailer, bailer string or rope, as appropriate

Pump, controller, and power source, generator or battery, as appropriate

Teflon or polyethylene tubing, as appropriate

Decontamination equipment and supplies

Bucket, drums, or other large container for storing and/or transporting purged water
Measuring equipment (tape, water level indicator)

Camera

Appropriate sample containers, sampling forms, shipping equipment, wrapping tape.
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1 Volume Purging Method

The well-volume method is a traditional technique where a pre-determined volume or fixed volume of
water is removed from the well, including any stagnant water located above the well screen. Stabilization
groundwater field-measured parameters are not specific to the volume purging method; however, field-
measured parameters may be part of the project work plan and is highly recommended.

Two common well-volume purging methods are outlined in this SOP: using a bailer and using a pump. The
advantages and disadvantages of each purging equipment are outlined in Table 1.

Table 1 Groundwater Technique Considerations

Purging Method Advantages Disadvantages

Volume Purging | e Represents water as a e Generates more investigation derived waste
Method Using a composite across the .

- Small scale heterogeneities are not possible
Bailer well screen

e Method can mobilize solids
e Standard and accepted

method e Little concern is given to how purging protocols and devices

(e.g., bailers) affect the chemistry of groundwater samples
e Easy tounderstand

. e (Can cause underestimation of maximum contaminant
and implement

concentrations due to dilution
e Less mixing of the

stagnant casing water

with the formation
water e Dewatering lower-yield wells causes losses of volatile

organic compounds, affects dissolved oxygen and carbon
dioxide concentrations / levels

e (Can cause overestimation due to contaminant mobilization,
degassing, or increased sample turbidity

e Bailers are

inexpensive, portable,
and easy to operate e Excessive drawdown can cause overestimation from soil

gas or mobilization of soil-bound contaminants in the
overlying formation or “smear zone”

Volume Purging | e Most effective in soils e Generates more investigation-derived waste
Method Using a with low to high °
Pump hydraulic
conductivities and
Monitoring wells with
any screen length

Is not a good method in low-yield formation groundwater,
fractured bedrock, or very turbid water

e Can cause underestimation of maximum contaminant
concentrations due to dilution

e (Can cause overestimation due to contaminant mobilization,
degassing, or increased sample turbidity

e May affect some field-measured parameters (DO, ORP)

e Long-screened intervals (e.g., >9 m) or open-hole wells
where the hydraulic flow pathways are unknown

e Use where the aquifer is contaminated by non-aqueous
phase liquids; however, a bailer can be a preferable
method for collection of non-aqueous phase liquid

Note: Both bailer and pump methods can utilize equipment that requires decontamination. Decontamination will be conducted
in accordance of SOP-09 Field Equipment Decontamination or the manufacturer’s recommendations.
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1.1 Equipment Considerations

The following factors should be considered when selecting appropriate equipment:

1.2

the analytes being evaluated

The type and location of the well being sampled

Physical characteristics of the well (diameter and total depth)
Depth to water

Geology adjacent to the screened interval

The groundwater chemistry.

Calculating the Well Volume

The volume of water in the well will be calculated based on the height of the water column in the well
and the well diameter. To calculate the well volume:

1.

7.

Open the well. If required, use a photoionization detector (PID) or equivalent to measure for the
presence of volatile organic compounds. Record the results of the PID measurement in field
logbook or approved field documentation.

Measure the depth to water and total depth of the well using a water level indicator. Fluid level
and total depth will be measured in accordance with the guidelines provided in SOP-41 Fluid
Measurements. Record the measurements in the field logbook or approved field
documentation.

If non-aqueous phase liquid (NAPL) is present, use an interface probe for depth measurements.
If NAPL is present, collection or removal of NAPL should be conducted in accordance with the
Project Work Plan.

Measure the nominal inside diameter of the well casing.

Calculate the volume of water in the well using one of the following equations:

a. Calculation of 1 well volume using the formula:

V=mr?L (cf)
Where:
V = well volume (gallons or litres)
Tt = pi (3.14)

r = radius of monitoring well in feet or meters (L)
L = height of the water column in feet or meters (the height of the water column is
determined by subtracting the depth to water from the total depth of the well).
cf = conversion factor (V/L3)
US Customary Units = 7.48 gal/ft3
Metric Units = 1,000 L/m?
b. Column height and known volume.
Locate the casing diameter using Table 2 below. Multiply the corresponding Volume of 1
length (foot or meter) per water column (H1) times the height of the water column (L).
V=L (H1)
Record the calculated well volume in the field logbook or field documentation.
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Table 2 Approximate Casing Volumes for Common Casing Sizes

US Customary Units

Metric Units

EHS Support LLC

Casing Inner Diameter Volume of 1 foot per Casing Diameter (mm) | Volume of 1 meter per water
(inches) water column (H1) (gal) column (H1) (Liter)
1 0.04 50 2
2 0.16 80 5
3 0.35 100 8
4 0.67 125 125
6 1.47 150 17.7
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2 Groundwater Sampling Procedures using a Bailer
2.1 Equipment Considerations

The following factors should be considered conducting groundwater sampling via the bailer method:

e Bailers vary in construction and type (single-check or double-check valve, metal, polyvinyl
chloride, polyethylene, or Teflon material, diameter, lengths,) and shall be selected based on
chemical of interest and sample depth.

o |f additional weights are needed for a bailer, the weights and any attaching materials for the
weights shall be non-reactive.

e The bailer line (e.g., nylon, cotton, wire) type shall consider the chemical of interest and be non-
reactive.

2.2 Bailer Method Procedure

The procedures below incorporate measurement of groundwater field-measured parameters. If these
parameters are not necessary, the Project Work Plan will note the deviation.

To conduct groundwater sampling using a bailer:

1. Measure and record the fluid depth and total well depth. Calculate the volume of water in the
well and volume of water to remove.

2. Don a new pair of disposable nitrile or surgical gloves.

3. Open the plastic wrap of a new disposable bailer or decontaminated bailer exposing the bailer
hanger.

4. Securely tie the line to the bailer hanger. A slip knot is preferred. The knot should be checked
periodically throughout the bailing process to ensure the knot stays secure (i.e., the bailer is not
lost down the well).

5. Remove the plastic wrap from the bailer.

6. Slowly lower the bailer through the well and into the water column until the bailer is fully
submerged.

7. Carefully remove the bailer from the well. Do not allow the bailer line to come into contact with
the ground. If the bailer line must be placed on the ground, a clean, plastic sheet shall be placed
on the ground below the line.

8. Empty the water from the bailer into a bucket, pail, or container. It is recommended the volume
of the bailer or bucket be known to estimate the volume of water removed during purging.

9. Continue to remove groundwater via the bailer until one well volume or a known volume has
been removed. Collect and record groundwater field-measured parameters. Generally, field-
measured parameters should include temperature, pH, conductivity, dissolved oxygen (DO),
oxidation-reduction potential (ORP), and turbidity. Note and record any physical observations,
such as color, odor, visual turbidity, effervescence, or presence of particulates. Field instruments
shall be calibrated in accordance with SOP-08 Field Equipment Calibration and Operation.

10. Continue to bail groundwater from the well at a constant rate until another well volume or
known volume is removed and the groundwater field-measured parameters are collected and
recorded.
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11.
12.
13.

14,

15.

16.
17.

18.
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Continue alternating bailing and recording groundwater field-measured parameters until the
required well volumes are removed.
Collect a final groundwater measurement after the well volumes have been removed.
If the well is purged dry, attempt to remove three well volumes prior to sampling. Groundwater
field-measured parameters and final depth to groundwater should be recorded to the best
extent practicable.
If three well volumes cannot be removed, purge the well dry and allow the well to recover until
at least one of the following is met:

e A minimum of 2 hours has elapsed since purging.

e There is sufficient water volume present to obtain the sample.

e The water in the well has recovered to 80 percent of the initial pre-well volume.
The well will be re-purged if more than 24 hours has elapsed since the well went dry and
sampling begins.
Place representative groundwater directly into the sample bottles or sample container.
Follow the project work plan for sampling and in accordance with SOP-05 Sample Management
and Shipping, and SOP-46 Water Sampling for Chemical Analysis.
Discard purge water and disposable equipment or supplies in accordance with the Project Work
Plan or SOP-07 Investigation-Derived Waste.
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3 Groundwater Sampling Procedures using a Pump

3.1 Wells with In-Place Pumps and Plumbing

Procedural Caution: Be aware of the site or well requirements for working with in-place pumps.
Generally, wells with in-place pumps are positioned in large diameter wells and can produce large
volumes of groundwater. The wells are commonly under the guidance or jurisdiction of a public or
private entity with intended purposes (e.g., public water supply, water treatment, water cooling). Safety
considerations can include electrical, mechanical, or other equipment components, flow and flow
control, splashes, and chemicals used as part processing stream.

Wells with in-place plumbing are commonly found at municipal water treatment plants, industrial water
supplies, private residences, etc. General limitations of in-place pump include the following:
e The pump is suspended in the well at a pre-selected depth (hard mounted) and cannot be
moved up or down during purging and sampling.
e Not enough is generally known about the construction aspects of the wells to apply the same
criteria as used for monitoring wells (i.e., 3 to 5 well volumes).

Generally, when collecting a groundwater sample from these wells, removal of three to five well
volumes of groundwater may not be practical or required. The purge volume may depend on factors
such as if the pumps are running continuously, intermittently, or haven’t been operating for a length of
time, layout of the pumping system (e.g., if storage/pressure tanks are located between the sampling
point and the pump), and equipment operability. This SOP assumes the in-place pump and plumbing
function properly.

There are certain situations where dedicated pumps and tubing are there for sampling purposes only
which are the same as rented, non — dedicated pumps and are generally there for long term sampling
purposes bought by the client.

To conduct groundwater sampling at wells with in-place pumps and plumbing:
1. Record details about sample location, equipment, or conditions.
2. Don a new pair of nitrile or surgical gloves.
3. If the pump runs continuously:

a. No purging is necessary other than opening a valve or spigot and allowing groundwater to
purge into a bucket or container for a few minutes.

b. If a storage tank is present between the pump and the discharge point, a spigot, valve, or
other sampling point should be located between the pump and the storage tank. If a spigot,
valve, or other sampling point cannot be located, use a valve or spigot closest to the storage
tank or container, if present. Once located, open the valve or spot and allow the water to
purge into a bucket or container for a few minutes.

c. Measure and record pH, specific conductance, temperature, and turbidity and any
observations about the water (clarity, odor, color, sheen). DO and ORP is recommended;
however, both may be biased due to pumping or storage conditions.

4. |If the pumps run intermittently or infrequently, the pump should be energized as follows:
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a. Best judgment should be used to remove enough water from the plumbing to flush standing
water from the piping and any storage tanks which may be present. The pumping flow rate
should be taken into consideration when determining time to operate pump and purge
groundwater. Generally, 15 to 30 minutes may be adequate.

b. Measure and record at 3- to 5-minute intervals pH, specific conductance, temperature, and
turbidity and any observations about the water (clarity, odor, color, sheen). DO and ORP is
recommended; however, both may be biased due to pumping or storage conditions.

5. Place the representative groundwater directly into the sample bottles or sample container.

6. Follow the Project Work Plan for sampling and in accordance with SOP-05 Sample Management
and Shipping and SOP-46 Water Sampling for Chemical Analysis.

7. Discard purge water and disposable equipment or supplies in accordance with the Project Work

Plan or SOP-07 Investigation-Derived Waste.

3.2 Wells without In-Place Pumps
3.2.1 Equipment Considerations

The following factors should be considered conducting groundwater sampling at wells without in-place
pumps:
e Tubing type (e.g., polyethylene, Teflon, etc.) shall consider the chemical of interest and be non-
reactive.
e The pump shall be deep enough, so purging does not evacuate groundwater below the pump.
Running the pump without water may cause damage.
e The pumping speed is not relative to the method; however, the discharge should not be operated
at a rate which causes the well to go dry.
Dedicated pumps are preferable to portable pumps.
If a portable pump is used, the pump shall be decontaminated between purging.
If a portable pump is used, new or dedicated tubing must be used at each sampling location.

If a petroleum-powered generator is used to run the sampling pump, the power source must be
located downwind of the wellhead and any sampling apparatus.

3.2.2 Pump Purging Procedures

This procedure incorporates measurement of groundwater field-measured parameters. If these
parameters are not necessary, the Project Work Plan will note the deviation.

To conduct groundwater sampling at wells without in-place pumps:

1. Measure and record the fluid depth and total well depth. Calculate the volume of water in the
well and volume of water to remove.

2. The pump intake must be in an appropriate location with respect to well screen, saturated
portion of well, targeted contamination zone, or formation. If the Project Work Plan does not
specify pump intake depth, the pump intake should be positioned at the midpoint of the well
screen length or midpoint of the saturated portion of the well if the well screen is not fully
submerged. If details about the well are not available, the pump intake should be placed about 5
feet (1.5 meters) above the bottom of the well or based on professional judgement.
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3.

b

o0

10.

11.

12.

13.

14,

15.

16.
17.

18.
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Place any plastic sheeting, if necessary, on the ground to avoid equipment contact with the

ground.

Don a new pair of disposable nitrile or surgical gloves.

Connect the tubing to pump.

Slowly lower the pump and tubing to the pump intake depth. In some situations, safety cables,

hooks, or safety ties may be required. Ensure the equipment is decontaminated and is non-

reactive.

Attach power supply to pump.

Begin pumping at a slow rate and then gradually increase the rate.

Discharge the water into a bucket, pail, or container. It is recommended the volume of bucket or

container be known to estimate the volume of water removed during purging.

Routinely measure and record the depth to water and groundwater field-measured parameters

generally including temperature, pH, conductivity, DO, ORP, and turbidity during the purging

cycle. Note and record any physical observations, such as color, odor, visual turbidity,

effervescence, or presence of particulates.

Continue purging groundwater until the calculated well volume is removed.

a. The pump generally should not be moved but can be lowered if the water level drops below
the pump intake.

b. The pump rate can be decreased for sample collection in order to allow filling of sampling
containers (this is often necessary to fill VOC sampling vials).

c. Asin all groundwater sampling, make sure the flow-through cell, if used, is bypassed during
sample collection.

Collect and record a final groundwater measurement after the well volumes have been

removed.

If the well is purged dry, attempt to remove three well volumes prior to sampling. Groundwater

field-measured parameters and final depth to groundwater should be recorded to the best

extent practicable.

If three well volumes cannot be removed, purge the well dry and allow the well to recover until

at least one of the following is met:

a. A minimum of 2 hours has elapsed since purging.

b. There is sufficient water volume present to obtain the sample.

c. The water in the well has recovered to 80 percent of the initial pre-well volume.

The well will be re-purged if more than 24 hours has elapsed since the well went dry and

sampling begins.

Place the representative groundwater directly into the sample bottles or sample container.

Follow the Project Work Plan for sampling and in accordance with SOP-05 Sample Management

and Shipping and SOP-46 Water Sampling for Chemical Analysis.

Discard purge water and disposable equipment or supplies in accordance with the project work

plan or SOP-07 Investigation-Derived Waste.
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4 Records

Field notes will be kept in a bound field logbook or approved field documentation following the format
specified in SOP-04 Field Documentation. A Groundwater Sample Sheet is contained as Attachment A.
Documentation of the sampling event should include (at a minimum):

Well identification and location

Type of equipment and supplies

Well construction details including well screen length

Air monitoring readings, if required

Water level and total depth measurements

Groundwater Sampling Form details

O O O O O

o

O
O

Physical water observation

Containment and volume of water removed

Name of the sample collector/s

Pump intake depth

Pumping rates, drawdown, indicator parameters values, calculated or measured total volume
pumped, and clock time of each set of measurements.

Times (start, finish, sample time)

Laboratory information (sample ID, preservative, quality assurance/quality control [QA/QC])

Purge water disposal location and date of disposal

Field observations

Weather conditions

Any problems encountered

Equipment rental company pre-calibration sheet.
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SOP-46 Water Sampling for Chemical
Analysis

The purpose of this SOP is to provide general procedures for preparing water samples for chemical
analysis during field investigations. This SOP focuses on the requirements for accurate sample collection
and preservation of water samples for representative quality analysis. For this SOP, water sampling
refers to those samples whose main constituent is water, such as samples collected from surface water,
groundwater, and wastewater. In addition, this SOP assumes bottle sets received from the laboratory
will contain the required preservative (i.e., the bottles are pre-preserved by the laboratory and a
preservative will not be required in the field).

Note that local and/or state regulations may be different and will need to be verified.

SOP-04 Field Documentation

SOP-05 Sample Management and Shipping

SOP-07 Investigation-Derived Waste

SOP-08 Field Equipment Operation and Calibration
SOP-09 Field Equipment Decontamination

SOP-43 Low-Flow Groundwater Sampling

SOP-44 Volume Purge Method for Groundwater Sampling
SOP-61 Surface Water Sampling

e Attachment A Sampling Considerations When Analyzing for PFAS

Field logbook and field documentation

Site maps, site layouts, site plans

Health and Safety Plan

Appropriate personal protective equipment

Black waterproof and/or indelible ink pens

Chain-of-custody form, sample labels, custody seals

Safety Data Sheets (from the laboratory, for each preservative type)
Filters, if applicable

Laboratory-supplied bottle set, with preservatives as needed



SOP-46 Water Sampling for Chemical Analysis
Water Sampling for Chemical Analysis

Issued 30 November 2015

Revised 2 November 2018

Revision No. 001

e Other approved sample storage containers, if applicable
e Equipment required, if applicable, to monitor the water sample parameters
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Water Sampling for Chemical Analysis

Issued: November 30, 2015

Revised: January 3, 2022

Revision No. 003

1 Water Sampling for Chemical Analysis

Water samples are collected and analyzed to evaluate the chemical quality of the water. The chemical
characteristics of the water aid in understanding the groundwater or surface water system of interest or
are used as a monitoring control for wastewater treatment facilities or meeting criteria to discharge
treated water.

Grab samples and composite samples are the two types of samples that can be collected during a
sampling event. Grab samples are discrete samples collected at a specific location and time. Composite
samples (or homogenized samples) are samples composited from two or more locations at the time of
sampling. Composite samples usually represent an average concentration for a period of time. Samples
collected for volatile organic compound (VOC) analysis are generally not composited or homogenized
unless specified.

Accurate sample collection and preservation are crucial in acquiring representative data. The Project
Work Plan or Quality Assurance Project Plan (QAPP) should be reviewed to understand the project
needs and sample requirements. The Project Work Plan or QAPP should provide a clear understanding
of the sample locations, sample identification, analytical testing, number and type of quality control
samples, or other project-related needs (objective, equipment, laboratory supplier, purging method-if
required, etc.).
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General Water Sampling Considerations
Issued: November 30, 2015

Revised: January 3, 2022

Revision No. 003

2 General Water Sampling Considerations

Although the procedures used to fill sample bottles may seem to be a minor consideration, filling them
improperly can jeopardize the careful work of properly purging a well to produce minimally disturbed,
representative samples. Improper sampling techniques can cause changes in sample composition due to
agitation and exposure to air, which can result in the loss of contaminants by volatilization or degassing.
The following are general considerations when preparing to collect water samples:

EHS Support LLC

The specific order of sample collection, processing, and preservation for specific analytes should

be adhered to consistently throughout the project. The recommended sequence for sample

collection and processing is often based on logistics for maintaining sample integrity and the

analytes’ sensitivity to change. The sequence can be modified, depending on the types of

samples to be collected and the data objectives.

VOC samples (and other organic-sensitive analytes) are typically collected first if samples are

being collected for multiple analytes. The more sensitive the analytical parameters being

collected (e.g., VOCs and redox-sensitive metals), the more cautious the filling procedures

should be. A suggested sample order, if not specified in the Project Work Plan or QAPP, may

include:

o VOCs

Semi-volatile organic compounds

Herbicides/pesticides/polychlorinated biphenyls

Total petroleum hydrocarbons

Metals, cyanide, or radionuclides

Other water quality parameters (e.g., microbiological, anion/cation, ammonia,

sulfides/sulfates, nitrates/nitrites)

Nutrients (e.g., phosphorous)

o Filtered samples (e.g., dissolved metals, ultra-trace metals)

o Additional sample order considerations might include a sulfate sample collected before
samples preserved with sulfuric acid (e.g., nitrogen series, phenolics)

If questions exist pertaining to sampling or laboratory concerns, check with the laboratory(s) or

laboratory project manager to ensure the sample containers, required sample volume,

preservation, and holding times are understood before starting the project. Several analytes in a

sample suite may be grouped in one bottle (or more) based on the preservation method and

analytical testing method.

Laboratory quality assurance and quality control procedures should be reviewed before field

sampling to ensure the Project Work Plan, QAPP, and chain-of-custody procedures are followed.

Sample management and shipping procedures can be reviewed in SOP-05. A laboratory example

of holding times is included as an attachment to SOP-05.

Ensure field equipment is properly decontaminated in accordance with the guidelines provided

in SOP-09 and is calibrated with the guidelines provided in SOP-08 or the instrument’s manual.

During purging and/or sample collection, the flow should be a smooth, solid stream of water

with no air or gas bubbles in the tubing or flow cell. Gradually adjust the pumping rate to

eliminate bubbles if present.

Prepare sample containers. Keep sample containers capped until it is time to fill them to avoid

possible container contamination.

O O O O O

o
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o |f water samples are collected via bailer, the recommendation is to use a bottom emptying
device to slow/control the release of the water sample into the laboratory bottles.

e Any equipment (e.g., flow-through cell, multi-parameter quality meter) used to monitor water
quality parameters will be disconnected to allow the sample to be collected directly from the
discharge tubing.

e Groundwater samples from a purged well will be collected in a continual process following the
purge cycle.

e For groundwater samples collected by using low-flow sampling techniques, the
pumping/discharge rate should:

o Be high enough to fill sample bottles efficiently and with minimal exposure to atmospheric
conditions, but low enough to minimize sample alteration or aeration.

o Allow for a smooth and uniform flow, preferably about 250 millimeters per minute.

o Remain unchanged from the purging cycle to the sampling cycle.
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Water samples are generally collected as follows:
e Collect the sample directly from a sample port, faucet, or spigot at the sample point location.
e Collect the sample directly or indirectly at a surface water location (SOP-61) at the sample point
location or via an intermediate container or drop-down tube.
e Collect the sample directly or indirectly from a well that has been purged of groundwater (SOP-
43 and SOP-44) using down-hole tubing or via an intermediate container (i.e., bailer).

Do not use bottles containing preservative to directly collect the water sample from a surface water
body, pond, or lagoon. Instead, employ an intermediate container for sample collection and transfer the
sample to the bottle containing the preservative.

Ensure sample tubing has been disconnected from any in-line equipment (e.g., flow-through cell) before
filling the sample jars.

Assuming all pre-sample activities (e.g., purging, stabilization of water quality parameters, bottle
labeling) are done, complete the following steps:

1. For water samples from a port, faucet, or spigot, disinfect the port, faucet, or spigot with an
alcohol swab or approved cleaning detergent. Open the sampling port and allow the water to
flow (about 250 milliliters per minute) for 2 to 3 minutes. Collect the discharged water in a
bucket.

2. If sampling for VOCs, fill the volatile organic analyte (VOA) vials first.

a. Slowly fill each 40-mL VOA vial with water. Do not let it overflow as preservative will be lost.

b. Fill the VOA vial with water so a meniscus is formed at the top of the container.

c. Place the cap with the Teflon septum on the vial top and secure.

d. Turn the VOA vial upside down and check for the presence of air bubbles. Tap the bottom of
the VOA vials to dislodge any bubbles that may have formed around the cap or sides.

e. If no bubbles are present, the sample is considered to have “No Headspace” and the
sampling for that vial is complete. Move on to the next VOA vial or sample container.

f. If bubbles are present, remove the cap and fill the VOA vial with additional sample water to
fill the vial and form a meniscus. Replace the cap and reconfirm there are no bubbles in the
vial. If air bubbles are still present after three attempts, discard the sample jar and obtain a
new VOA vial for sample collection.

g. If the purge water has observable entrained gas bubbles in the effluent, or if the sample
effervesces or fizzes during the collection of the water sampling into the hydrochloric acid
(HCI) pre-preserved VOA, the collected sample and/or vial will be discarded. Instead, use a
new VOA vial containing no preservative, or rinse the VOA vial with the representative
purge water to completely remove the HCl preservative, to collect the sample. The sample
will be contained in the VOA vial with the “No Headspace” procedures (steps d through f)
and the chain-of-custody form will note the sample is unpreserved. Inform the laboratory of
the unpreserved sample and holding time change.

Note the following:
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Water Sample Procedures

Issued: November 30, 2015
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o Asample that is off gassing in a sealed container may cause a potential eruption hazard.
o The hold time of an unpreserved sample is 7 days instead of 14 days.

3. Fill the remaining sample containers for the other analytes, and seal the sample containers.
Ensure a sufficient volume is available to fill the bottle set or the testing method criteria (“No
Headspace” for other analytes) is achieved. Consult with the project manager, Project Work
Plan, QAPP, or laboratory representative if potential concerns arise to assess possible corrective
actions.

4. |If water samples require filtration (further discussed in Section 4):

a. Attach the in-line disposable filter to the sample tubing or hose. Using the water pressure
from the pump, press the water through the filter. Allow (and discard) a minimum of 100
milliliters of water to pass through the filter cartridge before filling the appropriate sample
containers with the sufficient container volume. Discard any filters that become clogged and
attach a new filter as appropriate. Discard the filter between sample locations.

b. Set up the filtration assembly, positive vacuum system, or syringe. Transfer the
representative water into the appropriate holding chamber. Push or press the sample across
the filter. The filtered sample will be placed directly into the appropriate sample jar or
transferred from the filtered-water chamber and into the appropriate sample jar. Discard
any filters that become clogged and attach a new filter as appropriate. Discard the filter
between sample locations.

5. Complete the chain-of-custody form. Note the sample identification, time, date, analytical
testing required, quality control samples, and any other notes that would be useful to a
laboratory. (For instance, if a sheen is observed in the sample, make a note on the chain-of-
custody form. This may assist the laboratory in preventing potential instrument issues.)

6. Place and package the samples in the appropriately-labeled sample containers and ship the
containers to the subcontracted laboratory following the guidelines provided in SOP-04 and
SOP-05.

7. Discard the purged water in accordance with the Project Work Plan and SOP-07.

Samples collected using this protocol are intended to be analyzed for per- and polyfluoroalkyl
substances (PFAS) also known as perfluorinated compounds (PFCs) by Modified (Low Level) Test Method
537. This section outlines the protocol for obtaining PFAS samples. See Attachment A for additional
guidance.

The currently acceptable materials for sampling include stainless-steel, high-density polyethylene
(HDPE), polyvinyl chloride (PVC), silicone, acetate, and polypropylene. Equipment blanks should be
generated at least daily. Additional materials may be acceptable if preapproved. Requests to use
alternate equipment should include clean equipment blanks. NOTE: Grundfos pumps and bladder
pumps may contain PFC materials (e.g., Teflon™ washers for Grundfos pumps and locking rings on
bladder pumps). The Teflon locking ring is not required for use with the QED bladder pump and should
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be removed. QED bladder pumps, low-density polyethylene (LDPE) bladders, and associated tubing have
been tested for PFCs.*

Sampling equipment components and sample containers should not come in contact with aluminum foil,
glass, or polytetrafluoroethylene (PTFE, Teflon) materials including sample bottle cap liners with a PTFE
layer.

Standard two-step decontamination using detergent and a clean water rinse will be performed for
equipment that does come in contact with PFC materials. Clothing that contains PTFE material (including
GORE-TEX®) or that has been waterproofed with PFC materials must be avoided. Many food and drink
packaging materials and “plumbers thread seal tape” contain PFCs.

All clothing worn by sampling personnel must have been laundered multiple times.

The sampler must wear nitrile gloves while filling and sealing the sample bottles. Pre-cleaned sample
bottles with closures, coolers, ice, sample labels, and a chain-of-custody form will be provided by the
laboratory. Fill two pre-cleaned 500-milliliter HDPE or polypropylene bottles with the sample. Cap the
bottles with an acceptable cap and liner closure system. Label the sample bottles. Complete the chain-
of-custody form. Place the sample bottles in a cooler maintained at 4 £ 2 degrees Celsius.

Collect 1 equipment blank for every sample batch; do not exceed 20 samples. Collect 1 field duplicate
for every sample batch; do not exceed 20 samples. Collect 1 matrix spike/matrix spike duplicate for
every sample batch; do not exceed 20 samples. Request the appropriate data deliverables (Category A
or B) and an electronic data deliverable.

1 QED. 2017. The Most Reliable Portable Sampling Pump is PFC-Free.
https://www.gedenv.com/media/1zpaw5bz/portable_groundwater_sampling_pump_datasheet.pdf. October.
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4  Field Filtration Guidelines

Filtration is the physical process used to separate the particulate and aqueous fractions of a water
sample. Samples are filtered for several purposes; for example, to remove microorganisms in order to
help preserve ambient analyte concentrations, to remove suspended materials that interfere with
specified analytical procedures, and to determine chemical speciation and fractionation of trace
elements for geochemical studies.

Field filtration may be required for dissolved metals, alkalinity, hexavalent chromium, ultra-trace metals,
total organic carbon, dissolved organic carbon, and speciated analytes such as ferrous iron, arsenic, and
selenium. In some of these analytes, zero headspace is required in the bottle. Be sure to check with the
Project Work Plan, QAPP, and laboratory for sample collection and containment requirements.

Accomplish in-line filtration by using disposable, high-capacity filter cartridges (barrel-type) or
membrane filters in an in-line filter apparatus. A high-capacity, barrel-type filter is preferred due to the
higher surface area associated with this configuration. If a membrane filter is used, a minimum diameter
of 142 millimeters is suggested. The filter size and material should be appropriate for the expected
quality of the water sample, the volume of water to be filtered, the analyte(s) to be measured, and the
method of filtration. The filtration technique should minimize the sample exposure to air.

A generally accepted filter size is 0.45 microns; however, 0.2-micron filters can be used if bacteria or
metal colloids must be removed. The most commonly used field filtration techniques are:
¢ In-line disposable filters (filtered during sample collection) (Figure 1)
e Hand-held and operated positive vacuum pump or syringe filters (filtered after sample
collection) (Figure 2)

Figure 1 Examples of Field Filters: Barrel-Type Filter Cartridge and Membrane Filter
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Figure 2 Examples of Hand-Help Positive Vacuum Pump and Syringe-Type Filter
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5 Records

Keep field notes in a bound field logbook or other approved field documentation following the format
specified in SOP-04. Record the following in the field notebooks and/or field documentation:

e Sample Identification

e Sample time and date

e Media collected

e Sample location

e Sample testing method

e Location and identification of quality control samples and types

e Chain-of-custody forms
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Attachment A Sampling Considerations When Analyzing for PFAS
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There are several potential sources of PFAS that could contribute to the cross-contamination of environmental samples during sample
collection: Weatherproof clothing, pens, logbooks, cosmetics, personal hygiene products, insect repellents, even some sampling equipment
could contain PFAS that could lead to false positive sampling results. Below are some special considerations when sampling for PFAS.

SAMPLING CONSIDERATIONS WHEN ANALYZING FOR PFAS

Prohibited Materials

Acceptable Materials

Field Equipment

Fluoropolymer tubing, valves and other parts in pumps (Teflon®)

High density polyethylene (HDPE) and silicon materials

Fluoropolymer bailers or pump bladders

Disposable Equipment / Dedicated Equiment (no PTFE parts)

Aluminum foil

Thin HDPE sheeting

Blue (chemical) ice*

Ice contained in plastic (polyethlene) bags (double bagged), secured
to avoid meltwater from contacting sample containers, overnight

shipping

Post-it notes, sharpies, waterproof fieldbook

Ball point pens, Loose paper on aluminum clipboard, non
weatherproof fieldbook, pre-printed labels

Glass containers (due to potential loss of analytle through
adsorption)

Polypropylene or HDPE sample bottles fitted with an unlined (no
PTFE), polypropylene or HDPE screw cap

Decon 90

Alconox

Decontamination water from the site

Water used for the decontamination of sampling equipment will be
laboratory certified "PFAS-free" water

Field Clothing and Personal Protective Equipment (PPE)

New clothing or water resistant, waterproof, or stain-treated
clothing, clothing containing Gore-Tex

Well-laundered clothing, defined as clothing that has been washed 6
times or more after purchase, made of synthetic or natural fibers.

Clothing laundered using fabric softener

No fabric softener

Boots containg Gore-Tex

Boots made with polyurethane and polyvinyl chloride

Cosmetics, moisturizers, hand cream or other related products
as part of personal cleaning/showering routine on the morning
of sampling

Sunscreens - Alba Organics Natural Sunscreen, Yes to Cucumbers,
Aubrey Organics, Jason Natural Sun Block, Kiss my face, Baby
sunscreens that are "free" or "natural”

Inspect Repellents: Jason Natural Quit Bugging Me, Repel Lemon
Eucalyptus Inspect repellent, Herbal Armor, BabyGanics

Handling or prepackaged food products

Do not have at sampling location, wash hands well after handing
wear powderless nitrile gloves




NEWYORK | Department of
STATE OF

OPPORTUNITY. Environmental

Conservation

SAMPLING, ANALYSIS, AND
ASSESSMENT OF PER- AND
POLYFLUOROALKYL
SUBSTANCES (PFAS)

Under NYSDEC'’s Part 375 Remedial Programs
April 2023

www.dec.ny.gov



NEW YORK | Department of
April 2023 é“ o
Table of Contents
(O] 0] =73 {1V TP EERP PSPPI 1
Y o] o] o= o111 Y/ 1
Field Sampling ProCEAUIES..........ooiiiii ettt e e e e e e e e e e e e e e e e e et e e e e e e e e araa e eeaaas 1
ANAlySiS @Nd REPOMING .......ooi ittt ettt et e e e e nb e bbnnnnnnnnnnne 2
ROULINE ANGIYSIS ..ottt e e e e ettt e e e e e e e e e e e e e e e e e ee e et e e e eeaeeeeessbaa e eeaes 2
AAAITIONG] ANIYSIS ...t s 2
Data Assessment and Application t0 Site Cleanup ..........ccoiiiiiiiiiiiii e 3
Water SAmMPIE RESUILS ........oooiiiieiiie ettt ettt ae et aesseesassssesnnsnnsssnnnnnnnnes 3
SOIl SAMPIE RESUILS ... ettt e e e e e e e e e e e e e e e eenaaanas 3
Testing fOr IMPOEd SOl.......cooi ettt e e e e e ettt e e e e e e e e e nnnneees 4
Appendix A - Quality Assurance Project Plan (QAPP) Guidelines for PFAS ... 5
Appendix B - Sampling Protocols for PFAS in Soils, Sediments and Solids............c.ccooovviiiiiiiiiicieeeeeinnn, 6
Appendix C - Sampling Protocols for PFAS in Monitoring Wells ... 8
Appendix D - Sampling Protocols for PFAS in Surface Water............cooooiiiiiiiiiiii e, 10
Appendix E - Sampling Protocols for PFAS in Private Water Supply Wells.............ccccooii 12
Appendix F - Sampling Protocols for PFAS in FiSh.......coooueiiiiiii e 14
Appendix G - PFAS ANalyte List........cooooiiiiiiiiiii ettt aaaeaaennnna 22
Appendix H - Data Review Guidelines for Analysis of PFAS in Non-Potable Water and Solids.............. 24



April 2023

f NEW YORK
STATE OF
OPPORTUNITY

ERRATA SHEET for

Department of
Environmental
Conservation

SAMPLING, ANALYSIS, AND ASSESSMENT OF PER- AND POLYFLUOROALKYL SUBSTANCES
(PFAS) Under NYSDEC'’s Part 3756 Remedial Programs Issued January 17, 2020

Citation and
Page Current Text Corrected Text Date
Number
Title of Appendix H Appendix I 2/25/2020
Appendix I,
page 32
Document Guidelines for Sampling and Sampling, Analysis, and Assessment of Per- and 9/15/2020
Cover, page 1| | Analysis of PFAS Polyfluoroalkyl Substances (PFAS) Under
NYSDEC’s Part 375 Remedial Programs
Data Until such time as Ambient Until such time as Soil Cleanup Objectives (SCOs) | 3/28/2023
Assessment Water Quality Standards for PFOA and PFOS are published
and (AWQS) and Soil Cleanup
Application to | Objectives (SCOs) for PFOA
Site Cleanup | and PFOS are published
Page 3
;{K;él‘tsll:[SSample PFOA and PFOS should be NYSDEC has adopted ambient water quality 3/28/2023
Page 3 further assessed and considered | guidance values for PFOA and PFOS. Groundwater
as potential contaminants of samples should be compared to the human health
concern in groundwater or criteria of 6.7 ng/l (ppt) for PFOA and 2.7 ng/I (ppt)
surface water if PFOA or PFOS | for PFOS. These guidance values also include
is detected in any water sample criteria for surface water for PFOS applicable for
at or above 10 ng/L (ppt) and is | aquatic life, which may be applicable at some sites.
determined to be attributable to Drinking water sample results should be compared
the site, either by a comparison to the NYS maximum contaminant level (MCL) of
of upgradient and downgradient | 10 ng/l (ppt).Analysis to determine if PFOA and
levels, or the presence of soil PFOS concentrations are attributable to the site
source areas, as defined below. should include a comparison between upgradient
and downgradient levels, and the presence of soil
source areas, as defined below.
;Z;lu?timple Soil cleanup objectives for NYSDEC will delay adding soil cleanup objectives 3/28/2023
Page 3 PFOA and PFOS have been for PFOA and PFOS to 6 NYCRR Part 375-6 until
proposed in an upcoming the PFAS rural soil background study has been
revision to 6 NYCRR Part 375- | completed. Until SCOs are in effect, the following
6. Until SCOs are in effect, the are to be used as guidance values:
following are to be used as
guidance values:
Protection of | PFOA (ppb) 1.1 PFOA (ppb) 0.8 3/28/2023
Groundwater | PFOS (ppb) 3.7 PFOS (ppb) 1.0
Page 3




NEWYORK | Department of
April 2023 é“ Chnianatoy
Citation and
Page Current Text Corrected Text Date
Number
Footnote 2 The movement of PFAS in the The Protection of Groundwater values are based on | 3/28/2023
Page 3 environment is being the above referenced ambient groundwater guidance
aggressively researched at this values. Details on that calculation are available in
time; that research will the following document, prepared for the February
eventually result in more 2022 proposed changes to Part 375
accurate models for the (https://www.dec.ny.gov/docs/remediation _hudson
behaviors of these chemicals. In | pdf/part375techsupport.pdf). The movement of
the meantime, DEC has PFAS in the environment is being aggressively
calculated the guidance value for | researched at this time; that research will eventually
the protection of groundwater result in more accurate models for the behaviors of
using the same procedure used these chemicals. In the meantime, DEC has
for all other chemicals, as calculated the guidance value for the protection of
described in Section 7.7 of the groundwater using the same procedure used for all
Technical Support Document other chemicals, as described in Section 7.7 of the
(http://www.dec.ny.gov/docs/re | Technical Support Document
mediation_hudson_pdf/techsupp | (http://www.dec.ny.gov/docs/remediation _hudson
doc.pdf). pdf/techsuppdoc.pdf).
Testing for | 1f the concentrations of PEFOA If the concentrations of 'PFOA and PFQS in .leachate 3/28/2023
Imported Soil d PFOS in leachate are at or are at or above the ambient water quality guidance
Page 4 an . values for groundwater, then the soil is not
above 10 ppt (the Maximum
Contaminant Levels established acceptable.
for drinking water by the New
York State Department of
Health), then the soil is not
acceptable.
Routine “However, laboratories “However, laboratories analyzing environmental 9/15/2020
Analysis, analyzing environmental samples...PFOA and PFOS in drinking water by
page 9 samples...PFOA and PFOS in EPA Method 537, 537.1, ISO 25101, or Method
drinking water by EPA Method | 533.”
537,537.1 or ISO 25101.”
Additional None “In cases where site-specific cleanup objectives for | 9/15/2020
Analysis, PFOA and PFOS are to be assessed, soil
page 9, new parameters, such as Total Organic Carbon (EPA
paragraph Method 9060), soil pH (EPA Method 9045), clay
regarding soil content (percent), and cation exchange capacity
parameters (EPA Method 9081), should be included in the

analysis to help evaluate factors affecting the
leachability of PFAS in site soils.”




NEWYORK | Department of
April 2023 é“ Chnianatoy
Citation and
Page Current Text Corrected Text Date
Number
Data Until such time as Ambient Until such time as Ambient Water Quality 9/15/2020
Assessment Water Quality Standards Standards (AWQS) and Soil Cleanup Objectives
and (AWQS) and Soil Cleanup (SCOs) for PFOA and PFOS are published, the
Application to | Objectives (SCOs) for PFAS are | extent of contaminated media potentially subject to
Site Cleanup | published, the extent of remediation should be determined on a case-by-case
Page 10 contaminated media potentially | basis using the procedures discussed below and the
subject to remediation should be | criteria in DER-10. Preliminary target levels for
determined on a case-by-case cleanup of PFOA and PFOS in other media,
basis using the procedures including biota and sediment, have not yet been
discussed below and the criteria | established by the DEC.
in DER-10. Target levels for
cleanup of PFAS in other media,
including biota and sediment,
have not yet been established by
the DEC.
Water Sample PFAS should be further assessed | PFOA and PFOS should be further assessed and 9/15/2020
Results Page ) . . . . .
10 and considered as a potential considered as potential contaminants of concern in

contaminant of concern in
groundwater or surface water

(..)

If PFAS are identified as a
contaminant of concern for a
site, they should be assessed as
part of the remedy selection

process in accordance with Part
375 and DER-10.

groundwater or surface water (...)

If PFOA and/or PFOS are identified as
contaminants of concern for a site, they should be
assessed as part of the remedy selection process in
accordance with Part 375 and DER-10.




NEW YORK Department of
April 2023 é“ Chnianatoy
Citation and
Page Current Text Corrected Text Date
Number
Soil Sample “The extent of soil 9/15/2020

Results, page
10

contamination for purposes of
delineation and remedy selection
should be determined by having
certain soil samples tested by
Synthetic Precipitation Leaching
Procedure (SPLP) and the
leachate analyzed for PFAS. Soil
exhibiting SPLP results above
70 ppt for either PFOA or PFOS
(individually or combined) are
to be evaluated during the
cleanup phase.”

“Soil cleanup objectives for PFOA and PFOS will
be proposed in an upcoming revision to 6 NYCRR
Part 375-6. Until SCOs are in effect, the following
are to be used as guidance values. “

[Interim SCO Table]

“PFOA and PFOS results for soil are to be
compared against the guidance values listed above.
These guidance values are to be used in determining
whether PFOA and PFOS are contaminants of
concern for the site and for determining remedial
action objectives and cleanup requirements. Site-
specific remedial objectives for protection of
groundwater can also be presented for evaluation by
DEC. Development of site-specific remedial
objectives for protection of groundwater will
require analysis of additional soil parameters
relating to leachability. These additional analyses
can include any or all the parameters listed above
(soil pH, cation exchange capacity, etc.) and/or use
of SPLP.

As the understanding of PFAS transport improves,
DEC welcomes proposals for site-specific remedial
objectives for protection of groundwater. DEC will
expect that those may be dependent on additional
factors including soil pH, aqueous pH, % organic
carbon, % Sand/Silt/Clay, soil cations: K, Ca, Mg,
Na, Fe, Al, cation exchange capacity, and anion
exchange capacity. Site-specific remedial objectives
should also consider the dilution attenuation factor
(DAF). The NJDEP publication on DAF can be
used as a reference:
https://www.nj.gov/dep/srp/guidance/rs/daf.pdf. ”
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Imported Soil
Page 11

a soil cap, soil cover, or as
backfill is to be tested for PFAS
in general

conformance with DER-10,
Section 5.4(e) for the PFAS
Analyte List (Appendix F) using
the analytical procedures
discussed below and the criteria
in DER-10 associated with
SVOCs.

If PFOA or PFOS is detected in
any sample at or above 1 pg/kg,
then soil should be tested by
SPLP and the

leachate analyzed for PFAS. If
the SPLP results exceed 10 ppt
for either PFOA or PFOS
(individually) then the

source of backfill should be
rejected, unless a site-specific
exemption is provided by DER.
SPLP leachate criteria is

based on the Maximum
Contaminant Levels proposed
for drinking water by New York
State’s Department of

Health, this value may be
updated based on future Federal
or State promulgated regulatory
standards. Remedial

parties have the option of
analyzing samples concurrently
for both PFAS in soil and in the
SPLP leachate to

minimize project delays.
Category B deliverables should
be submitted for backfill
samples, though a DUSR is not
required.

Testing for PFAS should be included any time a full
TAL/TCL analyte list is required. Results for PFOA
and PFOS should be compared to the applicable
guidance values. If PFOA or PFOS is detected in
any sample at or above the guidance values then the
source of backfill should be rejected, unless a site-
specific exemption is provided by DER based on
SPLP testing, for example. If the concentrations of
PFOA and PFOS in leachate are at or above 10 ppt
(the Maximum Contaminant Levels established for
drinking water by the New York State Department
of Health), then the soil is not acceptable.

PFOA, PFOS and 1,4-dioxane are all considered
semi-volatile compounds, so composite samples are
appropriate for these compounds when sampling in
accordance with DER-10, Table 5.4(e)10. Category
B deliverables should be submitted for backfill
samples, though a DUSR is not required.

vi
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Footnotes None "' TOP Assay analysis of highly contaminated 9/15/2020
samples, such as those from an AFFF (aqueous
film-forming foam) site, can result in incomplete
oxidation of the samples and an underestimation of
the total perfluoroalkyl substances.
2 The movement of PFAS in the environment is
being aggressively researched at this time; that
research will eventually result in more accurate
models for the behaviors of these chemicals. In the
meantime, DEC has calculated the soil cleanup
objective for the protection of groundwater using
the same procedure used for all other chemicals, as
described in Section 7.7 of the Technical Support
Document
(http://www.dec.ny.gov/docs/remediation_hudson
pdf/techsuppdoc.pdf).
Additional In cases... soil parameters, such | In cases... soil parameters, such as Total Organic 1/8/2021
Analysis, as Total Organic Carbon (EPA Carbon (Lloyd Kahn), soil...
page 9 Method 9060), soil...
Appendix A, | List the ELAP-approved lab(s) List the ELAP- certified lab(s) to be used for 1/8/2021
General to be used for analysis of analysis of samples
Guidelines, samples
fourth bullet
Appendix E, Drinking water samples Drinking water samples collected using this 1/8/2021
Laboratory collected using this protocol are | protocol are intended to be analyzed for PFAS by
Analysis and intended to be analyzed for EPA Method 537, 537.1, 533, or ISO Method
Containers PFAS by ISO Method 25101. 25101
Water Sample | “In addition, further Deleted 6/15/2021
Results Page 9 | assessment of water may be
warranted if either of the
following screening levels are
met:
a. any other individual
PFAS (not PFOA or PFOS) is
detected in water at or above
100 ng/L; or
b. total concentration of
PFAS (including PFOA and
PFOS) is detected in water at
or above 500 ng/L”

Vii
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Routine Currently, New York State Deleted 5/31/2022
Analysis, Department of Health’s
Page XX Environmental Laboratory
Approval Program (ELAP)...
criteria set forth in the DER’s
laboratory guidelines for PFAS
in non-potable water and solids
(Appendix H - Laboratory
Guidelines for Analysis of PFAS
in Non-Potable Water and
Solids).
Analysis and As of October 2020, the United Deleted 5/31/2022

Reporting,
Page XX

States Environmental Protection
Agency (EPA) does not have a
validated method for analysis of
PFAS for media commonly
analyzed under DER remedial
programs (non-potable waters,
solids). DER has developed the
following guidelines to ensure
consistency in analysis and
reporting of PFAS.

Routine
Analysis,
Page XX

LC-MS/MS analysis for PFAS
using methodologies based on
EPA Method 537.1 is the
procedure to use for
environmental samples. Isotope
dilution techniques should be
utilized for the analysis of PFAS
in all media.

EPA Method 1633 is the procedure to use for

environmental samples.

Soil Sample
Results, Page
XX

Soil cleanup objectives for
PFOA and PFOS will be
proposed in an upcoming
revision to 6 NYCRR Part 375-6

Soil cleanup objectives for PFOA and PFOS have
been proposed in an upcoming revision to 6

NYCRR Part 375-6

Appendix A

“Include in the text... LC-
MS/MS for PFAS using
methodologies based on EPA
Method 537.1”

“Include in the text ....EPA Method 1633”

Appendix A

“Laboratory should have ELAP
certification for PFOA and
PFOS in drinking water by EPA
Method 537, 537.1, EPA
Method 533, or ISO 251017

Deleted

Appendix B

“Samples collected using this
protocol are intended to be
analyzed for PFAS using
methodologies based on EPA
Method 537.1”

“Samples collected using this protocol are intended
to be analyzed for PFAS using EPA Method 1633
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Appendix C “Samples collected using this “Samples collected using this protocol are intended
protocol are intended to be to be analyzed for PFAS using EPA Method 1633
analyzed for PFAS using
methodologies based on EPA
Method 537.1”

Appendix D “Samples collected using this “Samples collected using this protocol are intended
protocol are intended to be to be analyzed for PFAS using EPA Method 1633”
analyzed for PFAS using
methodologies based on EPA
Method 537.1”

: Updated to include all forty PFAS analytes in EPA

Appendix G Method 533

Appendix H Deleted

Appendix I Appendix | Appendix H

Appendix H “These guidelines are intended “These guidelines are intended to be used for the
to be used for the validation of validation of PFAS using EPA Method 1633 for
PFAS analytical results for projects within the Division of Environmental
projects within the Division of Remediation (DER).”

Environmental Remediation
(DER) as well as aid in the
preparation of a data usability
summary report.”

Appendix H “The holding time is 14 days...” | “The holding time is 28 days...”

Appendix H “The .initial .cglibration should “Thfe initial calibratign should contain a minimum

Initial ’ contain a minimum of five of six standards for linear fit...”

Calibration standards for linear fit...”

Appendix H Linear fit calibration curves Deleted

Initial > | should have an R?value greater

Calibration than 0.990.

Appendix H Initigl Calibration Verification Deleted

Initial | Section

Calibration

Verification

Appendix H secondary lon Monitoring Deleted
Section

Appendix H Branched and Linear Isomers Deleted

Section
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Sampling, Analysis, and Assessment of Per-
and Polyfluoroalkyl Substances (PFAS)

Under NYSDEC’s Part 375 Remedial
Programs

Objective

New York State Department of Environmental Conservation’s Division of Environmental Remediation (DER)
performs or oversees sampling of environmental media and subsequent analysis of PFAS as part of remedial
programs implemented under 6 NYCRR Part 375. To ensure consistency in sampling, analysis, reporting, and
assessment of PFAS, DER has developed this document which summarizes currently accepted procedures and
updates previous DER technical guidance pertaining to PFAS.

Applicability

All work plans submitted to DEC pursuant to one of the remedial programs under Part 375 shall include PFAS
sampling and analysis procedures that conform to the guidelines provided herein.

As part of a site investigation or remedial action compliance program, whenever samples of potentially affected
media are collected and analyzed for the standard Target Analyte List/Target Compound List (TAL/TCL), PFAS
analysis should also be performed. Potentially affected media can include soil, groundwater, surface water, and
sediment. Based upon the potential for biota to be affected, biota sampling and analysis for PFAS may also be
warranted as determined pursuant to a Fish and Wildlife Impact Analysis. Soil vapor sampling for PFAS is not
required.

Field Sampling Procedures

DER-10 specifies technical guidance applicable to DER’s remedial programs. Given the prevalence and use of
PFAS, DER has developed “best management practices” specific to sampling for PFAS. As specified in DER-10
Chapter 2, quality assurance procedures are to be submitted with investigation work plans. Typically, these
procedures are incorporated into a work plan, or submitted as a stand-alone document (e.g., a Quality Assurance
Project Plan). Quality assurance guidelines for PFAS are listed in Appendix A - Quality Assurance Project Plan
(QAPP) Guidelines for PFAS.

Field sampling for PFAS performed under DER remedial programs should follow the appropriate procedures
outlined for soils, sediments, or other solids (Appendix B), non-potable groundwater (Appendix C), surface water
(Appendix D), public or private water supply wells (Appendix E), and fish tissue (Appendix F).

QA/QC samples (e.g. duplicates, MS/MSD) should be collected as specified in DER-10, Section 2.3(¢c). For
sampling equipment coming in contact with aqueous samples only, rinsate or equipment blanks should be collected.
Equipment blanks should be collected at a minimum frequency of one per day per site or one per twenty samples,
whichever is more frequent.
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Analysis and Reporting

The investigation work plan should describe analysis and reporting procedures, including laboratory analytical
procedures for the methods discussed below. As specified in DER-10 Section 2.2, laboratories should provide a full
Category B deliverable. In addition, a Data Usability Summary Report (DUSR) should be prepared by an
independent, third-party data validator. Electronic data submissions should meet the requirements provided at:
https://www.dec.ny.gov/chemical/62440.html.

DER has developed a PFAS Analyte List (Appendix G) for remedial programs to understand the nature of
contamination at sites. It is expected that reported results for PFAS will include, at a minimum, all the compounds
listed. If lab and/or matrix specific issues are encountered for any analytes, the DER project manager, in
consultation with the DER chemist, will make case-by-case decisions as to whether certain analytes may be
temporarily or permanently discontinued from analysis at each site. As with other contaminants that are analyzed
for at a site, the PFAS Analyte List may be refined for future sampling events based on investigative findings.

Routine Analysis

EPA Method 1633 is the procedure to use for environmental samples. Reporting limits for PFOA and PFOS in
aqueous samples should not exceed 2 ng/L. Reporting limits for PFOA and PFOS in solid samples should not
exceed 0.5 pg/kg. Reporting limits for all other PFAS in aqueous and solid media should be as close to these limits
as possible. If laboratories indicate that they are not able to achieve these reporting limits for the entire PFAS
Analyte List, site-specific decisions regarding acceptance of elevated reporting limits for specific PFAS can be
made by the DER project manager in consultation with the DER chemist. Data review guidelines were developed
by DER to ensure data comparability and usability (Appendix H - Data Review Guidelines for Analysis of PFAS in
Non-Potable Water and Solids).

Additional Analysis

Additional laboratory methods for analysis of PFAS may be warranted at a site, such as the Synthetic Precipitation
Leaching Procedure (SPLP) and Total Oxidizable Precursor Assay (TOP Assay).

In cases where site-specific cleanup objectives for PFOA and PFOS are to be assessed, soil parameters, such as
Total Organic Carbon (Lloyd Kahn), soil pH (EPA Method 9045), clay content (percent), and cation exchange
capacity (EPA Method 9081), should be included in the analysis to help evaluate factors affecting the leachability
of PFAS in site soils.

SPLP is a technique used to determine the mobility of chemicals in liquids, soils and wastes, and may be useful in
determining the need for addressing PFAS-containing material as part of the remedy. SPLP by EPA Method 1312
should be used unless otherwise specified by the DER project manager in consultation with the DER chemist.

Impacted materials can be made up of PFAS that are not analyzable by routine analytical methodology. A TOP
Assay can be utilized to conceptualize the amount and type of oxidizable PFAS which could be liberated in the
environment, which approximates the maximum concentration of perfluoroalkyl substances that could be generated
if all polyfluoroalkyl substances were oxidized. For example, some polyfluoroalkyl substances may degrade or
transform to form perfluoroalkyl substances (such as PFOA or PFOS), resulting in an increase in perfluoroalkyl
substance concentrations as contaminated groundwater moves away from a source. The TOP Assay converts,
through oxidation, polyfluoroalkyl substances (precursors) into perfluoroalkyl substances that can be detected by
routine analytical methodology.!

"' TOP Assay analysis of highly contaminated samples, such as those from an AFFF (aqueous film-forming foam) site, can
result in incomplete oxidation of the samples and an underestimation of the total perfluoroalkyl substances.
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Commercial laboratories have adopted methods which allow for the quantification of targeted PFAS in air and
biota. The EPA’s Office of Research and Development (ORD) is currently developing methods which allow for air
emissions characterization of PFAS, including both targeted and non-targeted analysis of PFAS. Consult with the
DER project manager and the DER chemist for assistance on analyzing biota/tissue and air samples.

Data Assessment and Application to Site Cleanup

Until such time as Soil Cleanup Objectives (SCOs) for PFOA and PFOS are published, the extent of contaminated
media potentially subject to remediation should be determined on a case-by-case basis using the procedures
discussed below and the criteria in DER-10. Preliminary target levels for cleanup of PFOA and PFOS in other
media, including biota and sediment, have not yet been established by the DEC.

Water Sample Results

NYSDEC has adopted ambient water quality guidance values for PFOA and PFOS. Groundwater samples should
be compared to the human health criteria of 6.7 ng/l (ppt) for PFOA and 2.7 ng/1 (ppt) for PFOS. These human
health criteria should also be applied to surface water that is used as a water supply. This guidance also includes
criteria for surface water for PFOS applicable for aquatic life, which may be applicable at some sites. Drinking
water sample results should be compared to the NYS maximum contaminant level (MCL) of 10 ng/l (ppt). Analysis
to determine if PFOA and PFOS concentrations are attributable to the site should include a comparison between
upgradient and downgradient levels, and the presence of soil source areas, as defined below.

If PFOA and/or PFOS are identified as contaminants of concern for a site, they should be assessed as part of the
remedy selection process in accordance with Part 375 and DER-10.

Soil Sample Results

NYSDEC will delay adding soil cleanup objectives for PFOA and PFOS to 6 NYCRR Part 375-6 until the PFAS
rural soil background study has been completed. Until SCOs are in effect, the following are to be used as guidance
values:

Guidance Values for

Anticipated Site Use PFOA (ppb) PFOS (ppb)
Unrestricted 0.66 0.88
Residential 6.6 8.8
Restricted Residential 33 44
Commercial 500 440
Industrial 600 440
Protection of Groundwater? 0.8 1.0

PFOA and PFOS results for soil are to be compared against the guidance values listed above. These guidance
values are to be used in determining whether PFOA and PFOS are contaminants of concern for the site and for
determining remedial action objectives and cleanup requirements. Site-specific remedial objectives for protection
of groundwater can also be presented for evaluation by DEC. Development of site-specific remedial objectives for
protection of groundwater will require analysis of additional soil parameters relating to leachability. These

2 The Protection of Groundwater values are based on the above referenced ambient groundwater guidance values. Details on
that calculation are available in the following document, prepared for the February 2022 proposed changes to Part 375
(https://www.dec.ny.gov/docs/remediation_hudson_pdf/part375techsupport.pdf). The movement of PFAS in the environment
is being aggressively researched at this time; that research will eventually result in more accurate models for the behaviors of
these chemicals. In the meantime, DEC has calculated the guidance value for the protection of groundwater using the same
procedure used for all other chemicals, as described in Section 7.7 of the Technical Support Document
(http://www.dec.ny.gov/docs/remediation_hudson_pdf/techsuppdoc.pdf).
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additional analyses can include any or all the parameters listed above (soil pH, cation exchange capacity, etc.)
and/or use of SPLP.

As the understanding of PFAS transport improves, DEC welcomes proposals for site-specific remedial objectives
for protection of groundwater. DEC will expect that those may be dependent on additional factors including soil
pH, aqueous pH, % organic carbon, % Sand/Silt/Clay, soil cations: K, Ca, Mg, Na, Fe, Al, cation exchange
capacity, and anion exchange capacity. Site-specific remedial objectives should also consider the dilution
attenuation factor (DAF). The NJDEP publication on DAF can be used as a reference:
https://www.nj.gov/dep/srp/guidance/rs/daf.pdf.

Testing for Imported Soil

Testing for PFAS should be included any time a full TAL/TCL analyte list is required. Results for PFOA and PFOS
should be compared to the applicable guidance values. If PFOA or PFOS is detected in any sample at or above the
guidance values then the source of backfill should be rejected, unless a site-specific exemption is provided by DER
based on SPLP testing, for example. If the concentrations of PFOA and PFOS in leachate are at or above the
ambient water quality guidance values for groundwater, then the soil is not acceptable.

PFOA, PFOS and 1,4-dioxane are all considered semi-volatile compounds, so composite samples are appropriate
for these compounds when sampling in accordance with DER-10, Table 5.4(e)10. Category B deliverables should
be submitted for backfill samples, though a DUSR is not required.
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Appendix A - Quality Assurance Project Plan (QAPP) Guidelines for PFAS

The following guidelines (general and PFAS-specific) can be used to assist with the development of a QAPP for
projects within DER involving sampling and analysis of PFAS.

General Guidelines in Accordance with DER-10

Document/work plan section title — Quality Assurance Project Plan
Summarize project scope, goals, and objectives
Provide project organization including names and resumes of the project manager, Quality Assurance
Officer (QAOQ), field staff, and Data Validator
o The QAO should not have another position on the project, such as project or task manager, that
involves project productivity or profitability as a job performance criterion
List the ELAP certified lab(s) to be used for analysis of samples
Include a site map showing sample locations
Provide detailed sampling procedures for each matrix
Include Data Quality Usability Objectives
List equipment decontamination procedures
Include an “Analytical Methods/Quality Assurance Summary Table” specifying:
o Matrix type
Number or frequency of samples to be collected per matrix
Number of field and trip blanks per matrix
Analytical parameters to be measured per matrix
Analytical methods to be used per matrix with minimum reporting limits
Number and type of matrix spike and matrix spike duplicate samples to be collected
Number and type of duplicate samples to be collected
Sample preservation to be used per analytical method and sample matrix
Sample container volume and type to be used per analytical method and sample matrix
o Sample holding time to be used per analytical method and sample matrix
Specify Category B laboratory data deliverables and preparation of a DUSR

O 0O O O O O O O

Specific Guidelines for PFAS

Include in the text that sampling for PFAS will take place
Include in the text that PFAS will be analyzed by EPA Method 1633
Include the list of PFAS compounds to be analyzed (PFAS Analyte List)
Include the laboratory SOP for PFAS analysis
List the minimum method-achievable Reporting Limits for PFAS
o Reporting Limits should be less than or equal to:
=  Aqueous — 2 ng/L (ppt)
= Solids — 0.5 pg/kg (ppb)
Include the laboratory Method Detection Limits for the PFAS compounds to be analyzed

Include detailed sampling procedures
o Precautions to be taken
o Pump and equipment types
o Decontamination procedures
o Approved materials only to be used
Specify that regular ice only will be used for sample shipment
Specify that equipment blanks should be collected at a minimum frequency of 1 per day per site for each
matrix
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Appendix B - Sampling Protocols for PFAS in Soils, Sediments and Solids
General

The objective of this protocol is to give general guidelines for the collection of soil, sediment and other solid
samples for PFAS analysis. The sampling procedure used should be consistent with Sampling Guidelines and
Protocols — Technological Background and Quality Control/Quality Assurance for NYS DEC Spill Response
Program — March 1991 (http:/www.dec.ny.gov/docs/remediation_hudson_pdf/sgpsect5.pdf), with the following
limitations.

Laboratory Analysis and Containers

Samples collected using this protocol are intended to be analyzed for PFAS using EPA Method 1633.

The preferred material for containers is high density polyethylene (HDPE). Pre-cleaned sample containers, coolers,
sample labels, and a chain of custody form will be provided by the laboratory.

Equipment

Acceptable materials for sampling include stainless steel, HDPE, PVC, silicone, acetate, and polypropylene.
Additional materials may be acceptable if pre-approved by New York State Department of Environmental
Conservation’s Division of Environmental Remediation.

No sampling equipment components or sample containers should come in to contact with aluminum foil, low
density polyethylene, glass, or polytetrafluoroethylene (PTFE, Teflon™) materials including sample bottle cap
liners with a PTFE layer.

A list of acceptable equipment is provided below, but other equipment may be considered appropriate based on
sampling conditions.

» stainless steel spoon
» stainless steel bowl
* steel hand auger or shovel without any coatings

Equipment Decontamination

Standard two step decontamination using detergent (Alconox is acceptable) and clean, PFAS-free water will be
performed for sampling equipment. All sources of water used for equipment decontamination should be verified in
advance to be PFAS-free through laboratory analysis or certification.

Sampling Techniques

Sampling is often conducted in areas where a vegetative turf has been established. In these cases, a pre-cleaned
trowel or shovel should be used to carefully remove the turf so that it may be replaced at the conclusion of
sampling. Surface soil samples (e.g. 0 to 6 inches below surface) should then be collected using a pre-cleaned,
stainless steel spoon. Shallow subsurface soil samples (e.g. 6 to ~36 inches below surface) may be collected by
digging a hole using a pre-cleaned hand auger or shovel. When the desired subsurface depth is reached, a pre-
cleaned hand auger or spoon shall be used to obtain the sample.

When the sample is obtained, it should be deposited into a stainless steel bowl for mixing prior to filling the sample
containers. The soil should be placed directly into the bowl and mixed thoroughly by rolling the material into the
middle until the material is homogenized. At this point the material within the bowl can be placed into the
laboratory provided container.
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Sample Identification and Logging

A label shall be attached to each sample container with a unique identification. Each sample shall be included on
the chain of custody (COC).

Quality Assurance/Quality Control

* Immediately place samples in a cooler maintained at 4 & 2° Celsius using ice

e Collect one field duplicate for every sample batch, minimum 1 duplicate per 20 samples. The duplicate
shall consist of an additional sample at a given location

*  Collect one matrix spike / matrix spike duplicate (MS/MSD) for every sample batch, minimum 1 MS/MSD
per 20 samples. The MS/MSD shall consist of an additional two samples at a given location and identified
on the COC

*  Request appropriate data deliverable (Category B) and an electronic data deliverable

Documentation

A soil log or sample log shall document the location of the sample/borehole, depth of the sample, sampling
equipment, duplicate sample, visual description of the material, and any other observations or notes determined to
be appropriate. Additionally, care should be performed to limit contact with PFAS containing materials (e.g.
waterproof field books, food packaging) during the sampling process.

Personal Protection Equipment (PPE)

For most sampling Level D PPE is anticipated to be appropriate. The sampler should wear nitrile gloves while
conducting field work and handling sample containers.

Field staff shall consider the clothing to be worn during sampling activities. Clothing that contains PTFE material
(including GORE-TEX®) or that have been waterproofed with PFAS materials should be avoided. All clothing
worn by sampling personnel should have been laundered multiple times.

Appropriate rain gear (PVC, polyurethane, or rubber rain gear are acceptable), bug spray, and sunscreen should be
used that does not contain PFAS. Well washed cotton coveralls may be used as an alternative to bug spray and/or
sunscreen.

PPE that contains PFAS is acceptable when site conditions warrant additional protection for the samplers and no
other materials can be used to be protective. Documentation of such use should be provided in the field notes.
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Appendix C - Sampling Protocols for PFAS in Monitoring Wells
General

The objective of this protocol is to give general guidelines for the collection of groundwater samples for PFAS
analysis. The sampling procedure used should be consistent with Sampling Guidelines and Protocols —
Technological Background and Quality Control/Quality Assurance for NYS DEC Spill Response Program — March
1991 (http://www.dec.ny.gov/docs/remediation_hudson_pdf/sgpsect5.pdf), with the following limitations.

Laboratory Analysis and Container

Samples collected using this protocol are intended to be analyzed for PFAS using EPA Method 1633.

The preferred material for containers is high density polyethylene (HDPE). Pre-cleaned sample containers, coolers,
sample labels, and a chain of custody form will be provided by the laboratory.

Equipment

Acceptable materials for sampling include: stainless steel, HDPE, PVC, silicone, acetate, and polypropylene.
Additional materials may be acceptable if pre-approved by New York State Department of Environmental
Conservation’s Division of Environmental Remediation.

No sampling equipment components or sample containers should come in contact with aluminum foil, low density
polyethylene, glass, or polytetrafluoroethylene (PTFE, Teflon™) materials including plumbers tape and sample
bottle cap liners with a PTFE layer.

A list of acceptable equipment is provided below, but other equipment may be considered appropriate based on
sampling conditions.

» stainless steel inertia pump with HDPE tubing

» peristaltic pump equipped with HDPE tubing and silicone tubing
» stainless steel bailer with stainless steel ball

e bladder pump (identified as PFAS-free) with HDPE tubing

Equipment Decontamination

Standard two step decontamination using detergent (Alconox is acceptable) and clean, PFAS-free water will be
performed for sampling equipment. All sources of water used for equipment decontamination should be verified in
advance to be PFAS-free through laboratory analysis or certification.

Sampling Techniques

Monitoring wells should be purged in accordance with the sampling procedure (standard/volume purge or low flow
purge) identified in the site work plan, which will determine the appropriate time to collect the sample. If sampling
using standard purge techniques, additional purging may be needed to reduce turbidity levels, so samples contain a
limited amount of sediment within the sample containers. Sample containers that contain sediment may cause
issues at the laboratory, which may result in elevated reporting limits and other issues during the sample
preparation that can compromise data usability. Sampling personnel should don new nitrile gloves prior to sample
collection due to the potential to contact PFAS containing items (not related to the sampling equipment) during the
purging activities.
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Sample Identification and Logging

A label shall be attached to each sample container with a unique identification. Each sample shall be included on
the chain of custody (COC).

Quality Assurance/Quality Control

* Immediately place samples in a cooler maintained at 4 & 2° Celsius using ice

e Collect one field duplicate for every sample batch, minimum 1 duplicate per 20 samples. The duplicate
shall consist of an additional sample at a given location

*  Collect one matrix spike / matrix spike duplicate (MS/MSD) for every sample batch, minimum 1 MS/MSD
per 20 samples. The MS/MSD shall consist of an additional two samples at a given location and identified
on the COC

*  Collect one equipment blank per day per site and minimum 1 equipment blank per 20 samples. The
equipment blank shall test the new and decontaminated sampling equipment utilized to obtain a sample for
residual PFAS contamination. This sample is obtained by using laboratory provided PFAS-free water and
passing the water over or through the sampling device and into laboratory provided sample containers

* Additional equipment blank samples may be collected to assess other equipment that is utilized at the
monitoring well

* Request appropriate data deliverable (Category B) and an electronic data deliverable

Documentation

A purge log shall document the location of the sample, sampling equipment, groundwater parameters, duplicate
sample, visual description of the material, and any other observations or notes determined to be appropriate.
Additionally, care should be performed to limit contact with PFAS containing materials (e.g. waterproof field
books, food packaging) during the sampling process.

Personal Protection Equipment (PPE)

For most sampling Level D PPE is anticipated to be appropriate. The sampler should wear nitrile gloves while
conducting field work and handling sample containers.

Field staff shall consider the clothing to be worn during sampling activities. Clothing that contains PTFE material
(including GORE-TEX®) or that have been waterproofed with PFAS materials should be avoided. All clothing
worn by sampling personnel should have been laundered multiple times.

Appropriate rain gear (PVC, polyurethane, or rubber rain gear are acceptable), bug spray, and sunscreen should be
used that does not contain PFAS. Well washed cotton coveralls may be used as an alternative to bug spray and/or
sunscreen.

PPE that contains PFAS is acceptable when site conditions warrant additional protection for the samplers and no
other materials can be used to be protective. Documentation of such use should be provided in the field notes.
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Appendix D - Sampling Protocols for PFAS in Surface Water
General

The objective of this protocol is to give general guidelines for the collection of surface water samples for PFAS
analysis. The sampling procedure used should be consistent with Sampling Guidelines and Protocols —
Technological Background and Quality Control/Quality Assurance for NYS DEC Spill Response Program — March
1991 (http://www.dec.ny.gov/docs/remediation_hudson_pdf/sgpsect5.pdf), with the following limitations.

Laboratory Analysis and Container

Samples collected using this protocol are intended to be analyzed for PFAS using EPA Method 1633.

The preferred material for containers is high density polyethylene (HDPE). Pre-cleaned sample containers, coolers,
sample labels, and a chain of custody form will be provided by the laboratory.

Equipment

Acceptable materials for sampling include: stainless steel, HDPE, PVC, silicone, acetate, and polypropylene.
Additional materials may be acceptable if pre-approved by New York State Department of Environmental
Conservation’s Division of Environmental Remediation.

No sampling equipment components or sample containers should come in contact with aluminum foil, low density
polyethylene, glass, or polytetrafluoroethylene (PTFE, Teflon™) materials including sample bottle cap liners with a
PTFE layer.

A list of acceptable equipment is provided below, but other equipment may be considered appropriate based on
sampling conditions.

» stainless steel cup

Equipment Decontamination

Standard two step decontamination using detergent (Alconox is acceptable) and clean, PFAS-free water will be
performed for sampling equipment. All sources of water used for equipment decontamination should be verified in
advance to be PFAS-free through laboratory analysis or certification.

Sampling Techniques

Where conditions permit, (e.g. creek or pond) sampling devices (e.g. stainless steel cup) should be rinsed with site
medium to be sampled prior to collection of the sample. At this point the sample can be collected and poured into
the sample container.

If site conditions permit, samples can be collected directly into the laboratory container.

Sample Identification and Logging

A label shall be attached to each sample container with a unique identification. Each sample shall be included on
the chain of custody (COC).

10
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Quality Assurance/Quality Control

* Immediately place samples in a cooler maintained at 4 & 2° Celsius using ice

*  Collect one field duplicate for every sample batch, minimum 1 duplicate per 20 samples. The duplicate
shall consist of an additional sample at a given location

*  Collect one matrix spike / matrix spike duplicate (MS/MSD) for every sample batch, minimum 1 MS/MSD
per 20 samples. The MS/MSD shall consist of an additional two samples at a given location and identified
on the COC

e Collect one equipment blank per day per site and minimum 1 equipment blank per 20 samples. The
equipment blank shall test the new and decontaminated sampling equipment utilized to obtain a sample for
residual PFAS contamination. This sample is obtained by using laboratory provided PFAS-free water and
passing the water over or through the sampling device and into laboratory provided sample containers

*  Request appropriate data deliverable (Category B) and an electronic data deliverable

Documentation

A sample log shall document the location of the sample, sampling equipment, duplicate sample, visual description
of the material, and any other observations or notes determined to be appropriate. Additionally, care should be
performed to limit contact with PFAS containing materials (e.g. waterproof field books, food packaging) during the
sampling process.

Personal Protection Equipment (PPE)

For most sampling Level D PPE is anticipated to be appropriate. The sampler should wear nitrile gloves while
conducting field work and handling sample containers.

Field staff shall consider the clothing to be worn during sampling activities. Clothing that contains PTFE material
(including GORE-TEX®) or that have been waterproofed with PFAS materials should be avoided. All clothing
worn by sampling personnel should have been laundered multiple times.

Appropriate rain gear (PVC, polyurethane, or rubber rain gear are acceptable), bug spray, and sunscreen should be
used that does not contain PFAS. Well washed cotton coveralls may be used as an alternative to bug spray and/or

sunscreen.

PPE that contains PFAS is acceptable when site conditions warrant additional protection for the samplers and no
other materials can be used to be protective. Documentation of such use should be provided in the field notes.

11
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Appendix E - Sampling Protocols for PFAS in Private Water Supply Wells

General

The objective of this protocol is to give general guidelines for the collection of water samples from private water
supply wells (with a functioning pump) for PFAS analysis. The sampling procedure used should be consistent with
Sampling Guidelines and Protocols — Technological Background and Quality Control/Quality Assurance for NYS
DEC Spill Response Program — March 1991 (http://www.dec.ny.gov/docs/remediation _hudson pdf/sgpsect5.pdf),
with the following limitations.

Laboratory Analysis and Container

Drinking water samples collected using this protocol are intended to be analyzed for PFAS by EPA Method 537,
537.1, 533, or ISO Method 25101. The preferred material for containers is high density polyethylene (HDPE). Pre-
cleaned sample containers, coolers, sample labels, and a chain of custody form will be provided by the laboratory.

Equipment

Acceptable materials for sampling include stainless steel, HDPE, PVC, silicone, acetate, and polypropylene.
Additional materials may be acceptable if pre-approved by New York State Department of Environmental
Conservation’s Division of Environmental Remediation.

No sampling equipment components or sample containers should come in contact with aluminum foil, low density
polyethylene, glass, or polytetrafluoroethylene (PTFE, Teflon™) materials (e.g. plumbers tape), including sample
bottle cap liners with a PTFE layer.

Equipment Decontamination

Standard two step decontamination using detergent (Alconox is acceptable) and clean, PFAS-free water will be
performed for sampling equipment. All sources of water used for equipment decontamination should be verified in
advance to be PFAS-free through laboratory analysis or certification.

Sampling Techniques

Locate and assess the pressure tank and determine if any filter units are present within the building. Establish the
sample location as close to the well pump as possible, which is typically the spigot at the pressure tank. Ensure
sampling equipment is kept clean during sampling as access to the pressure tank spigot, which is likely located
close to the ground, may be obstructed and may hinder sample collection.

Prior to sampling, a faucet downstream of the pressure tank (e.g., washroom sink) should be run until the well
pump comes on and a decrease in water temperature is noted which indicates that the water is coming from the
well. If the homeowner is amenable, staff should run the water longer to purge the well (15+ minutes) to provide a
sample representative of the water in the formation rather than standing water in the well and piping system
including the pressure tank. At this point a new pair of nitrile gloves should be donned and the sample can be
collected from the sample point at the pressure tank.

Sample Identification and Logging

A label shall be attached to each sample container with a unique identification. Each sample shall be included on
the chain of custody (COC).

12
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Quality Assurance/Quality Control

* Immediately place samples in a cooler maintained at 4 & 2° Celsius using ice

*  Collect one field duplicate for every sample batch, minimum 1 duplicate per 20 samples. The duplicate
shall consist of an additional sample at a given location

*  Collect one matrix spike / matrix spike duplicate (MS/MSD) for every sample batch, minimum 1 MS/MSD
per 20 samples. The MS/MSD shall consist of an additional two samples at a given location and identified
on the COC

* Ifequipment was used, collect one equipment blank per day per site and a minimum 1 equipment blank per
20 samples. The equipment blank shall test the new and decontaminated sampling equipment utilized to
obtain a sample for residual PFAS contamination. This sample is obtained by using laboratory provided
PFAS-free water and passing the water over or through the sampling device and into laboratory provided
sample containers.

* A field reagent blank (FRB) should be collected at a rate of one per 20 samples. The lab will provide a FRB
bottle containing PFAS free water and one empty FRB bottle. In the field, pour the water from the one
bottle into the empty FRB bottle and label appropriately.

*  Request appropriate data deliverable (Category B) and an electronic data deliverable

*  For sampling events where multiple private wells (homes or sites) are to be sampled per day, it is
acceptable to collect QC samples at a rate of one per 20 across multiple sites or days.

Documentation

A sample log shall document the location of the private well, sample point location, owner contact information,
sampling equipment, purge duration, duplicate sample, visual description of the material, and any other
observations or notes determined to be appropriate and available (e.g. well construction, pump type and location,
yield, installation date). Additionally, care should be performed to limit contact with PFAS containing materials
(e.g. waterproof field books, food packaging) during the sampling process.

Personal Protection Equipment (PPE)

For most sampling Level D PPE is anticipated to be appropriate. The sampler should wear nitrile gloves while
conducting field work and handling sample containers.

Field staff shall consider the clothing to be worn during sampling activities. Clothing that contains PTFE material

(including GORE-TEX®) or that have been waterproofed with PFAS materials should be avoided. All clothing
worn by sampling personnel should have been laundered multiple times.

13
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Appendix F - Sampling Protocols for PFAS in Fish

This appendix contains a copy of the current SOP developed by the Division of Fish and Wildlife (DFW)
entitled “General Fish Handling Procedures for Contaminant Analysis” (Ver. 8). This SOP should be followed
when collecting fish for contaminant analysis. Note, however, that the Bureau of Ecosystem Health will not be
supplying bags or tags. All supplies are the responsibility of the collector

Procedure Name: General Fish Handling Procedures for Contaminant Analysis
Number: FW-005

Purpose: This procedure describes data collection, fish processing and delivery of fish collected for
contaminant monitoring. It contains the chain of custody and collection record forms that should be
used for the collections.

Organization: Environmental Monitoring Section
Bureau of Ecosystem Health
Division of Fish and Wildlife (DFW)
New York State Department of Environmental Conservation (NYSDEC)
625 Broadway
Albany, New York 12233-4756

Version: 8
Previous Version Date: 21 March 2018

Summary of Changes to this Version: Updated bureau name to Bureau of Ecosystem Health. Added
direction to list the names of all field crew on the collection record. Minor formatting changes on chain of
custody and collection records.

Originator or Revised by: Wayne Richter, Jesse Becker
Date: 26 April 2019

Quality Assurance Officer and Approval Date: Jesse Becker, 26 April 2019
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DEPARTMENT OF ENVIRONMENTAL CONSERVATION

GENERAL FISH HANDLING PROCEDURES FOR CONTAMINANT ANALYSES

A. Original copies of all continuity of evidence (i.e., Chain of Custody) and collection record forms must
accompany delivery of fish to the lab. A copy shall be directed to the Project Leader or as
appropriate, Wayne Richter. All necessary forms will be supplied by the Bureau of Ecosystem Health.
Because some samples may be used in legal cases, it is critical that each section is filled out
completely. Each Chain of Custody form has three main sections:

1. The top box is to be filled out_and signed by the person responsible for the fish collection (e.g.,
crew leader, field biologist, researcher). This person is responsible for delivery of the samples to
DEC facilities or personnel (e.g., regional office or biologist).

2. The second section is to be filled out and signed by the person responsible for the collections
while being stored at DEC, before delivery to the analytical lab. This may be the same person as
in (1), but it is still required that they complete the section. Also important is the range of
identification numbers (i.c., tag numbers) included in the sample batch.

3. Finally, the bottom box is to record any transfers between DEC personnel and facilities. Each
subsequent transfer should be identified, signed, and dated, until laboratory personnel take
possession of the fish.

B. The following data are required on each Fish Collection Record form:

1. Project and Site Name.

2. DEC Region.

3. All personnel (and affiliation) involved in the collection.

4. Method of collection (gill net, hook and line, etc.)

5. Preservation Method.

C. The following data are to be taken on each fish collected and recorded on the Fish Collection Record
form:

1. Tag number - Each specimen is to be individually jaw tagged at time of collection with a unique
number. Make sure the tag is turned out so that the number can be read without opening the bag.
Use tags in sequential order. For small fish or composite samples place the tag inside the bag with
the samples. The Bureau of Ecosystem Health can supply the tags.

2. Species identification (please be explicit enough to enable assigning genus and species). Group
fish by species when processing.

3. Date collected.
4. Sample location (waterway and nearest prominent identifiable landmark).

5. Total length (nearest mm or smallest sub-unit on measuring instrument) and weight (nearest g or



smallest sub-unit of weight on weighing instrument). Take all measures as soon as possible with
calibrated, protected instruments (e.g. from wind and upsets) and prior to freezing.

Sex - fish may be cut enough to allow sexing or other internal investigation, but do not eviscerate.
Make any incision on the right side of the belly flap or exactly down the midline so that a left-
side fillet can be removed.

D. General data collection recommendations:

L.

It is helpful to use an ID or tag number that will be unique. It is best to use metal striped bass or
other uniquely numbered metal tags. If uniquely numbered tags are unavailable, values based on
the region, water body and year are likely to be unique: for example, R7CAY 11001 for Region 7,
Cayuga Lake, 2011, fish 1. If the fish are just numbered 1 through 20, we have to give them new
numbers for our database, making it more difficult to trace your fish to their analytical results and
creating an additional possibility for errors.

Process and record fish of the same species sequentially. Recording mistakes are less likely when
all fish from a species are processed together. Starting with the bigger fish species helps avoid
missing an individual.

If using Bureau of Ecosystem Health supplied tags or other numbered tags, use tags in sequence
so that fish are recorded with sequential Tag Numbers. This makes data entry and login at the lab
and use of the data in the future easier and reduces keypunch errors.

Record length and weight as soon as possible after collection and before freezing. Other data are
recorded in the field upon collection. An age determination of each fish is optional, but if done, it
is recorded in the appropriate “Age” column.

For composite samples of small fish, record the number of fish in the composite in the Remarks
column. Record the length and weight of each individual in a composite. All fish in a composite
sample should be of the same species and members of a composite should be visually matched for
size.

Please submit photocopies of topographic maps or good quality navigation charts indicating
sampling locations. GPS coordinates can be entered in the Location column of the collection
record form in addition to or instead for providing a map. These records are of immense help to
us (and hopefully you) in providing documented location records which are not dependent on
memory and/or the same collection crew. In addition, they may be helpful for contaminant
source trackdown and remediation/control efforts of the Department.

When recording data on fish measurements, it will help to ensure correct data recording for the
data recorder to call back the numbers to the person making the measurements.

E. Each fish is to be placed in its own individual plastic bag. For small fish to be analyzed as a
composite, put all of the fish for one composite in the same bag but use a separate bag for each
composite. It is important to individually bag the fish to avoid difficulties or cross contamination
when processing the fish for chemical analysis. Be sure to include the fish’s tag number inside the
bag, preferably attached to the fish with the tag number turned out so it can be read. Tie or
otherwise secure the bag closed. The Bureau of Ecosystem Health will supply the bags. If
necessary, food grade bags may be procured from a suitable vendor (e.g., grocery store). It is
preferable to redundantly label each bag with a manila tag tied between the knot and the body of
the bag. This tag should be labeled with the project name, collection location, tag number,
collection date, and fish species. If scales are collected, the scale envelope should be labeled with




the same information.

F. Groups of fish, by species, are to be placed in one large plastic bag per sampling location. The
Bureau of Ecosystem Health will supply the larger bags. Tie or otherwise secure the bag closed.
Label the site bag with a manila tag tied between the knot and the body of the bag. The tag should
contain: project, collection location, collection date, species and tag number ranges. Having this
information on the manila tag enables lab staff to know what is in the bag without opening it.

G. Do not eviscerate, fillet or otherwise dissect the fish unless specifically asked to. If evisceration or
dissection is specified, the fish must be cut along the exact midline or on the right side so that the
left side fillet can be removed intact at the laboratory. If filleting is specified, the procedure for
taking a standard fillet (SOP PREPLAB 4) must be followed, including removing scales.

H. Special procedures for PFAS: Unlike legacy contaminants such as PCBs, which are rarely found in
day to day life, PFAS are widely used and frequently encountered. Practices that avoid sample
contamination are therefore necessary. While no standard practices have been established for fish,
procedures for water quality sampling can provide guidance. The following practices should be
used for collections when fish are to be analyzed for PFAS:

No materials containing Teflon.

No Post-it notes.

No ice packs; only water ice or dry ice.

Any gloves worn must be powder free nitrile.

No Gore-Tex or similar materials (Gore-Tex is a PFC with PFOA used in its manufacture).

No stain repellent or waterproof treated clothing; these are likely to contain PFCs.

Avoid plastic materials, other than HDPE, including clipboards and waterproof notebooks.

Wash hands after handling any food containers or packages as these may contain PFCs.
Keep pre-wrapped food containers and wrappers isolated from fish handling.

Wear clothing washed at least six times since purchase.

Wear clothing washed without fabric softener.

Staff should avoid cosmetics, moisturizers, hand creams and similar products on the day of
sampling as many of these products contain PFCs (Fujii et al. 2013). Sunscreen or
insect repellent should not contain ingredients with “fluor” in their name. Apply
any sunscreen or insect repellent well downwind from all materials. Hands must be
washed after touching any of these products.

I.  All fish must be kept at a temperature <45° F (<8° C) immediately following data processing. As
soon as possible, freeze at -20° C & 5° C. Due to occasional freezer failures, daily freezer
temperature logs are required. The freezer should be locked or otherwise secured to maintain chain
of custody.

J.  In most cases, samples should be delivered to the Analytical Services Unit at the Hale Creek field
station. Coordinate delivery with field station staff and send copies of the collection records,
continuity of evidence forms and freezer temperature logs to the field station. For samples to be
analyzed elsewhere, non-routine collections or other questions, contact Wayne Richter, Bureau of
Ecosystem Health, NYSDEC, 625 Broadway, Albany, New York 12233-4756, 518-402-8974, or the
project leader about sample transfer. Samples will then be directed to the analytical facility and
personnel noted on specific project descriptions.

K. A recommended equipment list is at the end of this document.

richter (revised): sop_fish_handling.docx (MS Word: H:\documents\procedures_and_policies); 1 April 2011, revised 10/5/11, 12/27/13, 10/05/16,
3/20/17, 3/23/17,9/5/17, 3/22/18, 4/26/19
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

CHAIN OF CUSTODY
I, , of collected the
(Print Name) (Print Business Address)
following on , 20 from
(Date) (Water Body)

in the vicinity of

(Landmark, Village, Road, etc.)

Town of , in County.

Item(s)

Said sample(s) were in my possession and handled according to standard procedures provided to me prior to
collection. The sample(s) were placed in the custody of a representative of the New York State Department of

Environmental Conservation on , 20
Signature Date
L, , received the above mentioned sample(s) on the date specified
and assigned identification number(s) to the sample(s). |

have recorded pertinent data for the sample(s) on the attached collection records. The sample(s) remained in

my custody until subsequently transferred, prepared or shipped at times and on dates as attested to below.

Signature Date
SECOND RECIPIENT (Print Name) TIME & DATE PURPOSE OF TRANSFER
SIGNATURE UNIT
THIRD RECIPIENT (Print Name) TIME & DATE PURPOSE OF TRANSFER
SIGNATURE UNIT
FOURTH RECIPIENT (Print Name) TIME & DATE PURPOSE OF TRANSFER
SIGNATURE UNIT
RECEIVED IN LABORATORY BY (Print Name) TIME & DATE REMARKS
SIGNATURE UNIT
LOGGED IN BY (Print Name) TIME & DATE ACCESSION NUMBERS
SIGNATURE UNIT

richter: revised 21 April 2014; becker: 23 March 2017, 26 April, 2019



NOTICE OF WARRANTY

By signature to the chain of custody (reverse), the signatory warrants that the information provided is truthful
and accurate to the best of his/her ability. The signatory affirms that he/she is willing to testify to those facts
provided and the circumstances surrounding the same. Nothing in this warranty or chain of custody negates

responsibility nor liability of the signatories for the truthfulness and accuracy of the statements provided.

HANDLING INSTRUCTIONS

On day of collection, collector(s) name(s), address(es), date, geographic location of capture
(attach a copy of topographic map or navigation chart), species, number kept of each species, and
description of capture vicinity (proper noun, if possible) along with name of Town and County must be
indicated on reverse.

Retain organisms in manila tagged plastic bags to avoid mixing capture locations. Note
appropriate information on each bag tag.

Keep samples as cool as possible. Put on ice if fish cannot be frozen within 12 hours. If fish are
held more than 24 hours without freezing, they will not be retained or analyzed.

Initial recipient (either DEC or designated agent) of samples from collector(s) is responsible for
obtaining and recording information on the collection record forms which will accompany the chain of
custody. This person will seal the container using packing tape and writing his signature, the time and the
date across the tape onto the container with indelible marker. Any time a seal is broken, for whatever
purpose, the incident must be recorded on the Chain of Custody (reason, time, and date) in the purpose of
transfer block. Container then is resealed using new tape and rewriting signature, with time and date.




EQUIPMENT LIST

Scale or balance of appropriate capacity for the fish to be collected.

Fish measuring board.

Plastic bags of an appropriate size for the fish to be collected and for site bags.
Individually numbered metal tags for fish.

Manila tags to label bags.

Small envelops, approximately 2” x 3.5”, if fish scales are to be collected.
Knife for removing scales.

Chain of custody and fish collection forms.

Clipboard.

Pens or markers.

Paper towels.

Dish soap and brush.

Bucket.

Cooler.

Ice.

Duct tape.
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Appendix G - PFAS Analyte List
Group Chemical Name Abbreviation CAS Number
Perfluorobutanesulfonic acid PFBS 375-73-5
Perfluoropentanesulfonic acid PFPeS 2706-91-4
Perfluorohexanesulfonic acid PFHxS 355-46-4
Perfluoroalkyl Perfluoroheptanesulfonic acid PFHpS 375-92-8
sulfonic acids Perfluorooctanesulfonic acid PFOS 1763-23-1
Perfluorononanesulfonic acid PFNS 68259-12-1
Perfluorodecanesulfonic acid PFDS 335-77-3
Perfluorododecanesulfonic acid PFDoS 79780-39-5
Perfluorobutanoic acid PFBA 375-22-4
Perfluoropentanoic acid PFPeA 2706-90-3
Perfluorohexanoic acid PFHxA 307-24-4
Perfluoroheptanoic acid PFHpA 375-85-9
Perfluorooctanoic acid PFOA 335-67-1
Perfluoroalkyl - :
. ; Perfluorononanoic acid PFNA 375-95-1
carboxylic acids
Perfluorodecanoic acid PFDA 335-76-2
Perfluoroundecanoic acid PFUNA 2058-94-8
Perfluorododecanoic acid PFDoA 307-55-1
Perfluorotridecanoic acid PFTrDA 72629-94-8
Perfluorotetradecanoic acid PFTeDA 376-06-7
Hexafluoropropylene oxide dimer acid HFPO-DA 13252-13-6
Per- and 4,8-Dioxa-3H-perfluorononanoic acid ADONA 919005-14-4
Polyfluoroether Perfluoro-3-methoxypropanoic acid PFMPA 377-73-1
carboxylic acids Perfluoro-4-methoxybutanoic acid PFMBA 863090-89-5
Nonafluoro-3,6-dioxaheptanoic acid NFDHA 151772-58-6
4:2 Fluorotelomer sulfonic acid 4:2-FTS 757124-72-4
Fluorotelomer - X
. . 6:2 Fluorotelomer sulfonic acid 6:2-FTS 27619-97-2
sulfonic acids
8:2 Fluorotelomer sulfonic acid 8:2-FTS 39108-34-4
3:3 Fluorotelomer carboxylic acid 3:3FTCA 356-02-5
Fluorotelomer 5:3 Fluorotelomer carboxylic acid ‘3FTCA 14 4
carboxylic acids : y 53 FTC 914637-49-3
7:3 Fluorotelomer carboxylic acid 7:3FTCA 812-70-4
Perfluorooctane sulfonamide PFOSA 754-91-6
Perfluoroo;tane N-methylperfluorooctane sulfonamide NMeFOSA 31506-32-8
sulfonamides
N-ethylperfluorooctane sulfonamide NEtFOSA 4151-50-2
Perfluorooctane N-methylperfluorooctane sulfonamidoacetic acid N-MeFOSAA 2355-31-9
sulfonamidoacetic ] i ]
acids N-ethylperfluorooctane sulfonamidoacetic acid N-EtFOSAA 2991-50-6
Perfluorooctane N-methylperfluorooctane sulfonamidoethanol MeFOSE 24448-09-7
sulfonamide ethanols | N-ethylperfluorooctane sulfonamidoethanol EtFOSE 1691-99-2
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Group Chemical Name Abbreviation CAS Number
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic 9CI-PF30NS 756426-58-1
acid (F-53B Major)
Ether sulfonic acids 11'-ChIoroelco§afluoro-3-oxaundecane-1-sulfonlc 11CI-PF30UdS | 763051-92-9
acid (F-53B Minor)
Perfluoro(2-ethoxyethane) sulfonic acid PFEESA 113507-82-7
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Appendix H - Data Review Guidelines for Analysis of PFAS in
Non-Potable Water and Solids

General

These guidelines are intended to be used for the validation of PFAS using EPA Method 1633 for projects within the
Division of Environmental Remediation (DER). Data reviewers should understand the methodology and techniques
utilized in the analysis. Consultation with the end user of the data may be necessary to assist in determining data
usability based on the data quality objectives in the Quality Assurance Project Plan. A familiarity with the
laboratory’s Standard Operating Procedure may also be needed to fully evaluate the data. If you have any questions,
please contact DER’s Quality Assurance Officer, Dana Barbarossa, at dana.barbarossa@dec.ny.gov.

Preservation and Holding Time

Samples should be preserved with ice to a temperature of less than 6°C upon arrival at the lab. The holding time is
28 days to extraction for aqueous and solid samples. The time from extraction to analysis for aqueous samples is 28
days and 40 days for solids.

Temperature greatly exceeds 6°C upon Use professional judgement to qualify detects
arrival at the lab* and non-detects as estimated or rejected

Use professional judgement to qualify detects
Holding time exceeding 28 days to extraction and non-detects as estimated or rejected if
holding time is grossly exceeded

*Samples that are delivered to the lab immediately after sampling may not meet the thermal preservation
guidelines. Samples are considered acceptable if they arrive on ice or an attempt to chill the samples is
observed.

Initial Calibration

The initial calibration should contain a minimum of six standards for linear fit and six standards for a quadratic fit.
The relative standard deviation (RSD) for a quadratic fit calibration should be less than 20%.

The low-level calibration standard should be within 50% - 150% of the true value, and the mid-level calibration
standard within 70% - 130% of the true value.

%RSD >20% J flag detects and UJ non detects

Continuing Calibration Verification

Continuing calibration verification (CCV) checks should be analyzed at a frequency of one per ten field samples.
If CCV recovery is very low, where detection of the analyte could be in question, ensure a low level CCV was
analyzed and use to determine data quality.

CCV recovery <70 or >130% J flag results
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Blanks

There should be no detections in the method blanks above the reporting limits. Equipment blanks, field blanks,
rinse blanks etc. should be evaluated in the same manner as method blanks. Use the most contaminated blank to
evaluate the sample results.

Blank Result Sample Result Qualification

Any detection <Reporting limit Qualify as ND at reporting limit

>Reporting Limit and

>10x the blank result No qualification

Any detection

>Reporting limit and <10x

blank result J+ biased high

>Reporting limit

Field Duplicates

A blind field duplicate should be collected at rate of one per twenty samples. The relative percent difference (RPD)
should be less than 30% for analyte concentrations greater than two times the reporting limit. Use the higher result
for final reporting.

RPD >30% Apply J qualifier to parent sample

Lab Control Spike

Lab control spikes should be analyzed with each extraction batch or one for every twenty samples. In the absence
of lab derived criteria, use 70% - 130% recovery criteria to evaluate the data.

Recovery <70% or >130% (lab derived Apply J qualifier to detects and UJ qualifier to
criteria can also be used) non detects

Matrix Spike /Matrix Spike Duplicate

One matrix spike and matrix spike duplicate should be collected at a rate of one per twenty samples. Use
professional judgement to reject results based on out of control MS/MSD recoveries.

Recovery <70% or >130% (lab derived criteria | Apply J qualifier to detects and UJ qualifier to
can also be used) non detects of parent sample only

Apply J qualifier to detects and UJ qualifier to

0
RPD >30% non detects of parent sample only

Extracted Internal Standards (Isotope Dilution Analytes)

Problematic analytes (e.g. PFBA, PFPeA, fluorotelomer sulfonates) can have wider recoveries without
qualification. Qualify corresponding native compounds with a J flag if outside of the range.

Recovery <50% or >150% Apply J qualifier

Recovery <25% or >150% for poor responding

analytes Apply J qualifier

Isotope Dilution Analyte (IDA) Recovery

<10% Reject results
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Signal to Noise Ratio

The signal to noise ratio for the quantifier ion should be at least 3:1. If the ratio is less than 3:1, the peak is
discernable from the baseline noise and symmetrical, the result can be reported. If the peak appears to be baseline
noise and/or the shape is irregular, qualify the result as tentatively identified.

Reporting Limits

If project-specific reporting limits were not met, please indicate that in the report along with the reason (e.g. over
dilution, dilution for non-target analytes, high sediment in aqueous samples).

Peak Integrations

Target analyte peaks should be integrated properly and consistently when compared to standards. Ensure branched
isomer peaks are included for PFAS where standards are available. Inconsistencies should be brought to the
attention of the laboratory or identified in the data review summary report.
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APPENDIX I - REQUEST TO IMPORT/REUSE FILL MATERIAL FORM

Site Management Plan, Site # [356001]



NEW YORK STATE
DEPARTMENT OF ENVIRONMENTAL CONSERVATION

Request to Import/Reuse Fill or Soil

*This form is based on the information required by DER-10, Section 5.4(e) and 6NYCRR Part 360.13. Use of
this form is not a substitute for reading the applicable regulations and Technical Guidance document.*

SECTION 1 - SITE BACKGROUND

The allowable site use is: |Chooseanitem

Have Ecological Resources been identified? [Chooseanitem

Is this soil originating from the site? (Chooseanitem

How many cubic yards of soil will be imported/reused? [Chooseanitem

If greater than 1000 cubic yards will be imported, enter volume to be imported:

SECTION 2 - MATERIAL OTHER THAN SOIL

Is the material to be imported gravel, rock or stone? [Chooseanitem

Does it contain less than 10%, by weight, material that passes a size 100 sieve? Choosenitem

Is this virgin material from a permitted mine or quarry? |Chooseanitem

Is this material recycled concrete or brick from a DEC registered processing facility? |Chooseanitem

SECTION 3 - SAMPLING

Provide a brief description of the number and type of samples collected in the space below:

Example Text: 5 discrete samples were collected and analyzed for VOCs. 2 composite samples were collected and analyzed for
SVOCs, Inorganics & PCBs/Pesticides.

If the material meets requirements of DER-10 section 5.4(e)5 (other material), no chemical testing needed.
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SECTION 3 CONT’D - SAMPLING

Provide a brief written summary of the sampling results or attach evaluation tables (compare to DER-10,
Appendix 5):

Example Text: Arsenic was detected up to 17 ppm in 1 (of 5) samples; the allowable level is 16 ppm.

If Ecological Resources have been identified use the “If Ecological Resources are Present” column in Appendix 5.

SECTION 4 - SOURCE OF FILL

Name of person providing fill and relationship to the source:

Location where fill was obtained:

Identification of any state or local approvals as a fill source:

If no approvals are available, provide a brief history of the use of the property that is the fill source:

Provide a list of supporting documentation included with this request:
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The information provided on this form is accurate and complete.

Signature Date

Print Name

Firm

Revised April 2023
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