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Re: Merrick Landfill < Es

TA# Sanitation

r Mr. Keller:

I am transmitting herewith a copy of the
er on Consent which the Town and Special District
e executed with your department (White Plains Office)
the investigation of the Merrick Landfill for inactive
ardous waste.

I believe that your office has on file prior
er(s) which effect in the same document both the
anside and Merrick landfills. I respectfully request
t any prior documentation which addresses or includes

Merrick site be deemed superseded and automatically

amended by the enclosed.

EKF
Enc

CcC:

A3 Thank you.
Very truly yours,

W. KENNETH CHAVE, JR.
Town Attorney

é&zzﬁ»q f??<7£:§;°5¢)é?7

Eugéhe K. Ferencik
Deputy Town Attorney

/il By

losure
Joan F. Scherb, Esq., Regional Attorney (without enclosure)

Robert Williams, Esq., Special Counsel (without enclosure)
James H. Heil, Commissioner, Department of Sanitation (w/o enc.)



New York State Department of Environmental Conservation W

Division of Environmental Conservation
202 Mamaroneck Avenue Room 304
white Plains, N.Y. 10601-5381

Thomas C. Jorling
Commissloner

November 25, 1987

Eugene K. Ferencik, Esq.
Deputy Town Attorney

Office of the Town Attorney
Hempstead Town Hall

Town Hall Plaza

Main Street

Hempstead, New York 11550

Re: MERRICK LANDFILL
ORDER ON CONSENT

Dear Gene:

Please find enclosed a fully executed copy of the Order
on Consent signed by Commissioner Jorling on November 19, 1987.

Thank you for your courtesy and cooperation.

Sincerely, .

Robert J. Owens 7
Senior Attorney
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STATE OF NEW YORK: DEPARTMENT OF ENVIRONMENTAL CONSERVATION

K e e e e e X
In the Matter of a Field ORDER

Investigation to Identify Any ON

Threat to the Environment Caused CONSENT

by the Disposal of Industrial

and Hazardous Wastes by INDEX # W1-0931-85-12

TOWN OF HEMPSTEAD AND TOWN OF HEMPSTEAD
REFUSE DISPOSAL DISTRICT (MERRICK LANDFILL)

Respondents

WHEREAS,

l. The New York State Department of Environmental
Conservation (the "Department") is responsible for the enforcement
of Article 27, Title 13, of the Environmental Conservation Law of
the State of New York (the "ECL"), entitled "Inactive Hazardous

-

Waste Disposal Sites™.

2. The Town of Hempstead (the "Respondent"), is a
municipal corporation organized and existing under the laws of the
State of New York, and is doing business in the State of New York

in that Respondent owns real estate within the State of New York,

3. Respondent owns the landfill located at 1600 Merrick
Road Town of Merrick, County of Nassau, State of New York (the
"Site"). The landfill is maintained and operated by the Town of
Hempstead Refuse Disposal District, a special district (the

"Respondent”). A map of the Site is attached hereto and is hereby

incorporated into this Order as Appendix "A".
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4. The Site is a municipal landfill covering 42 acres on
bn 82 acre site located in Merrick, Nassau County, New York. The
handfill has been operated by the Town of Hempstead, Department of
Sanitation since 1950. Prior to 1950, the Site was reportedly
used by local residents as an open dump. The landfill was closed
in 1984 when it reached its capacity. Site facilities included an

inactive incinerator and settling lagoons.

5. The Site is an inactive hazardous waste disposal

site, as that term is defined in ECL Section 27-1301(2).

6. Pursuant to ECL Section 27-1313(3)(a), whenever the
Commissioner of Environmental Conservation (the "Commissioner”)
"finds that hazardous wastes at an inactive hazardous waste
disposal site constitute a significant threat to the environment,
he may order the owner of such site and/or any person responsible
for the disposal of hazardous wastes at such site (i) to develop
an inactive hazardous waste disposal site remedial program, sub-
ject to the approval of the department, at such s}te, and (ii) to
implement such program within reasonable time limits specified in

the order."

7. The Department and Respondents acknowledge that the
goals of this Order shall be that Respondents shall develop and

implement a field investigation program to:

(1) determine the nature of the wastes and the areal
extent and vertical distribution of the wastes disposed of at the

Site;
2




(ii) identify any past, current and/or potential
future releases or migration of hazardous waste, as that term is
defined in ECL Section 27-1301(1), and/or industrial waste, from

the site to other on-Site and off-Site areas; and

(iii) evaluate the on-Site and off-Site impacts of such
migration upon the environment.

8. Respondents, having waived their right to a hearing
herein as provided by law, and having consented to the issuance
and entry of this Order, agree to be bound by provisions, terms
and conditions hereof. Respondents reserve their rights to a
hearing as provided by E.C.L. Section 27-1313(4) prior to the

issuance of any Order concerning a remedial plan.

NOW, having considered this matter and being duly advised,

IT IS ORDERED THAT:

I. All investigations, proposals, reports, plans, remedial
programs, and supplements and revisions thereto rgquired by this
order shall address both on-Site and off-Site contamination caused
by the disposal of hazardous and industrial wastes at the Site,
and shall be prepared, designed and executed in accordance with
Requisite Technology. As used in this Order, Reqguisite Technology
means engineering, scientific and construction principles and
practices subject to the Department’s- approval, which (a) are
technologically feasible, and (b) will most effectively identify,
3




lmitigate and eliminate any present or potential future threat to
the environment posed by the disposal of hazardous and industrial

lvastes at

The failure of Respondents to submit or undertake a
proposal, report, field investigation, construction program plan
or any supplement or revision thereof, which is in accordance with

Requisite Technology shall constitute a violation of this Order.

II. As used herein, "hazardous wastes" shall be those
hazardous wastes defined by 6 NYCRR 371 and any constituents or

degradation products thereof.

III. Respondents shall undertake a field investigation of
the Site and of areas off-Site affected by the disposal of hazard-

ous and industrial wastes (the "Field Investigation") at the Site.

Iv. Within thirty (30) days after the effecti;e date of
this Order, Respondents shall submit to the Department a proposed
written scope of work (the "Proposal") outlining the nature and
extent of the work to be undertaken in conducting the Field
Investigation. At a minimum, the Proposal shall meet the

requirements of the following:

A, Generic Workplan (Appendix "B")
Ooversight Checklist (Appendix "C")
c. Guidelines for Exploratory Boring (Appendix "D")

D. DOT Soil Description Procedure (Appendix "E")

the Site. yrZ
7 s
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v, Within 30 days after receipt of the Proposal, the
pepartment shall provide written notification to Respondents of
kheir approval or disapproval of the Proposal. If the Department
hpproves the Proposal, Respondents shall perform the Field
Tnvestigation in accordance with the Proposal. If the Department
disapproves the Proposal, then within 15 days after receipt of the
Department’s objections to the Proposal, Respondents shall revise
the Proposal in accordance with the terms, provisions and condi-
tions of this Order and shall submit to the Department a Proposal
which has been revised in accordance with the Department’s objec-~-
tions (the "Revised Proposal"). Within fifteen (15) days after
receipt of the Revised Proposal, the Department shall provide
written notification to Respondent of its approval or disapproval
of the Revised Proposal. If the Department approves the Revised
Proposal, Respondents shall perform the Field Investigation in
accordance with the Revised Proposal. 1If the Department
disapproves the Revised Proposal, the Respondent; shall be in
violation of this Order, not having submitted an épprovable
Proposal in accordance with the terms, provisions and conditions
of this Order. The approved Proposal or the approved Revised
Proposal shall be attached hereto and shall be incorporated into
this Order as Appendix "F". Such Proposal shall hereafter be

referred to as the "Approved Proposal".

VI. Within sixty (60) days after approval of the
proposal, Respondents shall submit to the Department a Field
5




gnvestigation Report (the "Report"), founded upon its performance
bf the Field Investigation in accordance with the Approved
proposal. The Report shall include all data generated, and all
pther information obtained, during the Field Investigation and
completed site Hazard Ranking Score ("HRS") sheets and draft HRS
score, as contained in the generic workplan [Appendix "B"]. The
Report shall identify, and provide the rationale for, all

deviations from the Approved Proposal.

VII. Within sixty (60) days after its receipt of the
Report, the Department shall determine if the Field Investigation
was conducted, and the Report prepared in accordance with the
terms, provisions and conditions of this Order, and shall provide
written notification to Respondents of its approval or disapproval
of the Report. 1If the Department disapproves the Report, the
Department shall notify Respondents in writing of the Department’s
objections. Within thirty (30) days after its receipt of notice
of disapproval, Respondents shall revise the Report and/or
reperform or supplement the Field Investigation in accordance with
the terms, provisions and conditions of this Order and shall submit
to the Department a Report which has been revised in accordance
with the Department’s objections (the "Revised Report"). Within
fifteen (15) days after its receipt of the Revised Report, the
Department shall determine if the Revised Report is in accordance
with the terms, provisions and conditions of this Order and shall
provide written notification to Respondents of its approval or

6




Hisapproval of the Revised Report. If the Department disapproves
Lhe Revised Report, the Respondents shall be in violation of this
prder, not having submitted an approvable report and/or conducted
b Field Investigation in accordance with the terms, provisions and
conditions of this Order. The approved Report or the approved
Revised Report shall be attached hereto and shall be incorporated
into this Order as Appendix "G". Such Report shall hereafter be

referred to as the "Approved Report."

VIII. The Department reserves the right to require a
modification and/or an amplification and expansion of the Field
Investigation and Report by Respondents to address specific
off-Site areas if the Department determines that further off-Site
investigation is necessary, as a result of reviewing data
generated by the Field Investigation or as a result of reviewing
other data or facts. Such an expanded investigation iﬁto
additional off-Site areas is based upon the belief that such

8

contamination came from the Site.

IX. The Department shall review the Report and shall use
the Report as the basis for the review and, if necessary, revision
of the draft Site Hazard Ranking Score ("HRS") prepared by
Respondents (See Appendix "B"). The HRS is assigned to the Site

for state Superfund Site ranking purposes.

X, The Department shall have the right to obtain "split
samples" or "duplicate samples", at the Department’s option, of

7




ggil substances and materials sampled by Respondents pursuant to
this Order. As used herein: "split samples” shall mean whole
samples divided into aliquots; "duplicate samples" shall mean
multiple samples, collected at the same time from exactly the
same location, using the same sampling apparatus, collected into

identical containers prepared identically, filled to the same

volume, and thereafter identically handled and preserved.

XI. Respondents shall provide notice to the Department of
any field work, including, but not limited to, excavating, drilling
or sampling to be conducted pursuant to the terms of this Order at

least five (5) working days in advance of such activities.

XI11, Respondents shall permit any duly designated officer,
employee, consultant, contractor or agent of the Department to
enter upon the Site or areas in the vicinity of the Site which may
be under the control of Respondents, and any areas necessary to gai:
access thereto, for inspection purposes and for ghe purpose of
making or causing to be made such sampling and tests as the
Department deems necessary, and for ascertaining Respondents’

compliance with the provisions of this Order.

XIII. Respondents shall obtain whatever permits, easements,
rights-of-way, rights-of-entry, approvals or authorizations which
are necessary in order to perform the Field Investigation and all

of Respondents’ other obligations pursuant to this Order.

=




XIvV. Respondents shall retain a third-party professional
consultant, contractor and/or laboratory to perform the technical,
engineering, and analytical obligations required by this Order.
Said consultant, contractor and/or laboratory shall have

bemonstrable experience and qualifications in the type of work

lvhich they will be performing.

XV. Respondents shall not suffer any penalty under any of
the provisions, terms and conditions hereof, or be subject to any
proceedings or actions for any remedy or relief, if it cannot
comply with any requirements of the provisions hereof because of
an act of God, war, riot, or other condition as to which negli-
gence or willful misconduct on the part of Respondents was not a
proximate cause, provided, however, that Respondents shall imme-
diately notify the Department in writing when they obtain
knowledge of any such condition and request an appropriate

extension or modification of the provisions hereof.

XVI. The Department reserves any rights it may have to
seek reimbursement from Respondents for expenses including, but
not limited to, direct labor, overhead, analytical costs, and
contractor costs incurred heretofore by the Department in
investigating the conditions at the Site,preparing this Order, for
oversight of the Field Investigation and review of the Field
Investigation Report. Such payment shall be to the Hazardous

Waste Remedial Fund.




XVII. The failure of Respondents to comply with any
provision of this Order shall constitute a default and a failure

Eo perform an obligation under this Order and under the ECL.

XVIII, Nothing contained in this Order shall be construed as
barring, diminishing, adjudicating or in any way affecting (1) any
legal or equitable rights or claims, actions, suits, causes of
action or demands whatsoever that the Department may have against
anyone other than Respondents, their directors, officers,
employees, servants, agents, successors and assigns; (2) the
Department’s right to enforce, at law or in equity, the terms and
conditions of this Order against Respondent, their directors,
officers, employees, servants, agents, successors and assigns in
the event that Respondents shall fail to fulfill any of the
provisions hereof; and (3) the Department’s right to bring any
action, at law or in equity against Respondents, their directors,
officers, employees, servants, agents, successors and assigns with
respect to areas or resources that may have been affected or
contaminated as a result of the release or migration of hazardous
or industrial wastes from the Site. Nothing herein shall be
construed as affecting the Department’s right to commence any
action or proceeding to which it may be entitled in connection
with, relating to, or arising out of Respondents’ disposal of

hazardous or industrial wastes at the Site.

XIX, The terms of this Order shall not be construed to
prohibit the Commissioner or his duly authorized representative
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from exercising any summary abatement powers, either at common law

pr as granted pursuant to statute or regulation.

XX. Respondents shall indemnify and hold the Department,
the State of New York, and their representatives and employees
harmless for all claims, suits, actions, damages and costs of
every name and description arising out of or resulting from the
negligence or willful misconduct and the fulfillment or attempted
fulfillment of the provisions hereof by Respondents, their
directors, officers, employees, servants, agents, successors or
assigns. If the State makes a payment for which it will look to
Respondents for reimbursement, then any settlement or litigation

directing such payment shall be on notice to Respondents.

XXI. The effective date of this Order shall be the date

this Order is signed by the Commissioner or his designee.

XXII. I1f, for any reason, Respondents desire that any
provision of this Order be changed, Respondents shall make timely
written application therefor to the Commissioner, setting forth

reasonable grounds for the relief sought.

XXIII. In the event that Respondents propose to convey the
whole or any part of its ownership interest in the Site,
Respondents shall, not less than 30 days prior to the consummation
of such proposed conveyance, notify the Department in writing of
the identity of the transferee and of the nature and date of the
proposed conveyance. In advance of such proposed conveyance,

11




Respondents shall notify the transferee in writing, with a copy to
the Department, of the applicability of this Order.

XXIV, A. All communication required hereby to be made
between the Department and Respondents shall be made in writing
and transmitted by United States Postal Service - Return Receipt
Requested or hand delivered to the addresses in Paragraph B

Pereinunder.

B. Communication to be made from Respondents to the

Department shall be made as follows:

. Two copies to: The Division of Solid and Hazardous Waste
50 Wolf Road - Room 209
Albany, New York 12233-2500

P . Two copies to: The Division of Environmental Enforcement
White Plains Field Unit .
202 Mamaroneck Avenue - Room 304
White Plains, N.Y. 10601-5381

B . Two copies to: The Regional Director, Region I
Dept. of Environmental Conservation
Bldg. # 40 SUNY

Stony Brook, New York 11794

L. Two copies to: Ron Tramontano of the New York State
Department of Health
Empire State Plaza
Albany, New York 12237

c. Communication to be made from the Department to

Respondents shall be made as follows:

12




1. One copy to: Town of Hempstead
Dept. of Sanitation
James H. Heil, P.E., Commissioner
1600 Merrick Road
Merrick, New York 11566

2. One copy to: Eugene K. Ferencik
Deputy Town Attorney
Office of the Town Attorney
Town Hall Plaza
Main Street
Hempstead, New York 11550
D. The Department and Respondents respectively reserve
the right to designate other or different addresses on notice to

the other.

XXV, The provisions of this Order shall be deemed to bind
the Department and the Respondents, their officers, directors,

agents, servants, employees, successors and assigns.

XXVI. Nothing herein shall be construed to bind any entity

not specifically bound by the terms of this Order.

XXVII. The provisions hereof shall constitute the complete
and entire Order between Respondents and the Department concerning
the site. No terms, conditions, understandings or agreements
purporting to modify or vary the terms hereof shall be binding
unless made in writing and subscribed by the party to be bound.

No informal advice, guidance, suggestions or comments by the
Department regarding reports, proposals, plans, specifications,
schedules or any other writing submitted by Respondents shall be
construed as relieving Respondents of their obligations to obtain

13




such formal approvals as may be required by this Order.

DATED: Albany, New York

n , 1987
a0

THOMAS C. JORLING

Commissioner

New York State Department of
Environmental Conservation

7/ /N
/

TO: Town of Hempstead

Department of Sanitation

1600 Merrick Road

Merrick, New York 11566

Attn: Mr. James Heil, Commissioner




CONSENT BY RESPONDENTS

TOWN OF HEMPSTEAD AND TOWN OF

HEMPSTEAD REFUSE DISPOSAL DISTRICT

Respondents hereby consent to the issuing and entering of this
Order, waive their right to a hearing herein as provided by law,
and agree to be bound by the provisions, terms and conditions
contained in this Order.

. 7%@—@77/}\/1

By:

TJofeph "N, Mowdeteo

Tit

PRESIdIVG SvPERvisoR
Tuvv 0F HEm RS TEAL),

Date:
STATE OF NEW YORK )
) s.s.:
COUNTY OF NASSAU )
Oon this 307E daz of 531"72""1""" , 1987, before me personally
came JoSC P . MONMDCLLED , to me known, who being

duly sworn, did depose and say that he/sh resides in

LeniTToun, A-Y. i that he/siwe
is the Dte.labng cypv! of The TowN 0F MEMARL7EAA , the
respondents described in the foregoing instrument, and that he /<iiia
signed his/g name as duly authorized.

[ out.

DAVID A. LEVY Notary\ Public

NOTARY PUBLIC, State of New York
ANo, 30-4720310
Quzlified in Nassau County
Commisslon £xpires March 30, 1963
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Revised: 7/85

EXHIBIT 1

Generic wWork Plan

STATE SUPERFUND PROGRAM

Phace !1 Investigatione

The Division of Solid ano Hazardous Waste, requires tha: certain aspects pe
aaaressed 10 any investigative work (Phase 1i) undertaken to determine the
hazarccocus nature of a site. This document cescribes generaliy the minimum
amount Of work &ng reporting tnat must be accomplished by the consultant in
perforning a Phase I investigation; the requirements by the Division of the
consulzant in pertorming a satistactory Phase Il investigation is not limitea ‘o
the iiems describeag herewith, but may inciuce cther neegs to <atisty unanswsereg
Guestizns on a site-specific basis.

Tnis generic work plan will be giviged into five main areas:
. Geoonysical Survey
2. Well Driliing/Uevelcpment
3. Recommended Well Sampling and Anaiyses
4. QA/GC Protocols

-

5. Phase !l Report rormat ”

i. Gespnysicel Survey

The broad cconsiderations are:
a. Location o1 buried materials
b, UDetermination of the presence of contaminated plumes
c. Characterization of subsurface conaitions
cecause of complexities involved in detecting hazardous waste at a given
Si1te. ~1th added complications ot geologic anomalities, the DJepartiment requires
that specific geophysical stuaies be conaucted guring each investigation.
Generally, the qoais of a geophysical survey are.

- to minimize the number of drilling sites

- to locate drilling and monitoring wells at representative sites

-1-
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to reduce risks associated with drilling into unknown terrain and waste

to reduce overall project time and costs

to provide improved accuracy and confidence levels to the project

Some of the specifics that are required to be determinea by the geophysical
syrvey are:

- layer thickness ana depth of soil and rock formations

- mapping lateral anomaiy locations

- determining vertical anomaly depths

- depth to water table

- existence of contamination ano/o% buried wastes

- maoping contamination and Luriea waste boundaries anc contaminated plumes
- determining vertical extent or buried wastes and contamination

- guantity maonitude of buried wasi2s Gr contamination

- cetermine direction of grounawater flou

- detection of organics floating on‘:he water table

- detection and mapping of contamination or w~astes within the unsaturated
zone

Taple 1 specifies technigues, whicn have been proven at hazardous waste
sites, ana their application for various categories of a Phase Il investigation.
The preterred method must be employed to characterize to the maximum extent
possible the subsurtace stratigrapny of an inactive hazardous waste site

v must be used %o enhance the ‘ascatiorn

Tne findings of the geophysical surve

cnate plumes or arfected Groundwater
ra

S,

of we*’ ¢ ror gDTaining sampics, T-om =2
recimes, Tnis means tnhat geophysical ia
to cetermine the best locations tor well

must be reauced and the finaings used

2. well Drilling

These shall include, but are not limited to:
a. number of wells (nested or single) and located on a map of the site.
b. estimated depth of wells to the nearest foot based on available data.

c. materials needeu to properly construct wells, seal annular space and
secure wells with a steel protective casing and padlock.



d. split spoon sampling from graae elevation must be done at every 5 feet.
A grain size analysis or Atterperg limits for non-cohesive materials
or cohesive materials respectively must be done at every change in sub-
surface lithology, as well as one such analysis in the screened inter-
val. 7 conditions are such that a mixture ot cohesive and
non-cohesive materials are encountered, pertorm only grain size analy-
sis. Hydrometer analysis must also be done if 20 percent ot the sample
is less than a No. 200 sieve size.

e. Permeability tesiing ot each well. Evacuation ot the well for this
determinatiion w311 be 2ccepted.

-4

groundwater elevation readings 1n each well betore and after develop-
menl. These readings must be accomplisheg for normaily recovering
wells betore the dr1i}! rig ieaves the site, since !f gata 1s unable to
show direction ot grounawatier rtlow, adaitional wells shouid be placead.

It low yielding weils, requiring greater than 8 hours Tor recovery, ave
encountered, then the consultant ang sub-coniraclor must depar:i the
site, after the last wel’ cevelopment and return at a iater gate fer
its grounagwater eievation measurement. [T is required that 3 well must
be developes as soon as its recovery is compleied 3nd as <oon as prac-
tically possibie before or curing the drilling operations of the next
well. Tnis process ot staagered w~ell deveiopment #1101 resuyit in oniy
the last well remaining unagerceyeloped at the eng of the drilling
operations. The concultant at this stage will have gathered enougn
information to ala in getermining the next course of action.

g. development of each well.

h. classification of the split spoon samples by a geologist in the fieid
using the N,Y.S5.D.0.7. Soil Description Procedure. See -Attachment 1.

1. shallow soil samples, 1t required, may be obtained with a hand auger.

j- The stancarc operating procedures anticipatea to be usea in drilling
ana instaiiation or porings ang wells.

It must be noteg that 1n moving from one well to anctlner on-site iocation
for constructing a new weil, all drilling eguipment must be cleaned of all
toreign matter, washed with a detergent, rinsed properly with water, given an
acetone w~ash, then followea with a Tinal hexane wash, in that order, or cleaned
ot foreign matter ana sanitized with a steam cleaner. Any alteration to the
methoa of cleaning 1s to e ceterminead for each site by New York State
Deparument ot Environmental Conservation. Similarly, in conducting split spoon
sampling, the split spoon must be cleanec as above arter each sample and before
introduction in a new bore hole.

It is also required that a Hhu detector or OVA analyzer be used to monitor
the gases emitted from each split spoon sample as soon as the sampier is opened.



When an OVA analyzer is used, special precautions must be taken in using a
“.:4.7 by which methane concentrations are recorded. Both filtered and
unfiitered samp]es must be taken to show the dirfference for methane.

Prior to leaving a site, all equipment that was used 1n constructing the

well, 1.e., augers, split spoons, tools, accessories and other items such as
vehicles and dril1 rigs must be cleaned as described above.

3. Recommended wWell Sampling and Analyses

“he Division expects that a minimum of . groundwater sample will be taken
from each well. The consultant is therefore requirea to note in the work plan:

a. number of groundwater samples recommended.
b. recommended analysis for each sample, keeping in mind that:

i. 1if a determinaltion on the type(s) or chemical(s) can be made from
a foregoing Phase 1 study or other sources, then analysis shail
De concentrated on those items.

11, it there is a suspected multiplicity of chemicals, but no
determination cn their clas<itication can De made, serious
consideration #111 be given in analysing tor:

A) total metals

B) identification and quantitation ot compounds should be-done in
accorcance with New York State Department of Environmental
Conservation's Analytical, Quality Control and Reporting
Requirements as adopted from the USEPA Caucus Protocol for the
Contract Laboratory Program, with the requirement that all GC/MS
peaks greater than 10 percent of the nearest calibrating standard
be included in the identiTication and quantitation. '

An analysis for total halogenated compounds (TOX) must also be
performed. This 1S to ensure that no highiy soluble halogenatea
compouna was undetectaa by the GC/MS analysis. The results ot
tne TOA analysis must be aquantitively compared 1o the halide con-
tent (ma/1 as chlorine) of individual chemicals identified by the
comprenensive analysis. [f less than 95 percent of the TOX is
accounted for, consideration must be. given for the presence of
highly soluble halogenated chemicals.

In developing and extracting samples trom wells, the Division will require
that dedicated tubes, hoses, (rubber or tygon unacceptable), bailers including
line and other sampling equipment must be provided for each well. Groundwater
elevation equipment may be used between wells, provided that after use in each
well, the agetector is cleaneg with a detergent wash, water rinse, acetone rinse

ana hexane rinse 1n that order.
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4. Quality Assurance/Quality Control

QA/QC protocols for sample integrity from the rield to the laboratory, as
well as those employed in the laboratory must be submitted by the consultant.
Generally, the sampling QA/QC protocols should describe sampling techniques and
methods used 1n ensuring sample integrity, as cleaning of equipment, dedicated
samplers, chain-of-custody procedures, sample preservation, experience and capa-
bilities of personnel and other factors associated with obtaining and delivering
hazardous waste samples to the laboratory.

A gquality assurance document providing for the committmen: *o the implemen-
tation of quality assurance and quality control practices applicable to field
and laboratory activities of the hazardous wacte program must be provided. Tnis
document Must be in accoraance witn the NYSOEC, Division of Soiird anag Hazardous
waste Quality Assurance Program Pian which contain “Guicance for Preparation of
Combined work/Quality Assurance “roject ?lans for Water Monitoring (QOWRS QA-1),
J.S. EPA, Washington, D.{., May 1983.

-~

5. #Pnase 1] Report Format

Cover:

The report cover shall be in accordance with the sample attached hereto
as Attacnment 3 and shail be printea on 6531b. Atlaniic Pastel uncoated
cover, Misty 3lue color. The back cover shall be of the same material as
that of the front cover. \

Title Page:
Indicate: name of project (1.e., "Engineering Investigations at Inactive
Hazardous Waste Sites in the State of New York, Phase II
Investigations®); the site name, location (i.e., municipality and county)
and NYSDEC site number; prepareg tor (i.e. Division of Soiid and
Hazaraous Waste, New York State Department of Znvironmental Conservation,
50 wolf Roaa, Albany, New York, 12233-000:1); prepared by (i.e., contrac-
tor's name ana adaress); anc date submitted. :

Tapls ot Contents:

List all sections ana subsections of the Phase Il Report.
Section I:

Executive Summary -

Brierly describe the site, Phase [] effort, site assessment and HRS
score. (Include a portion of the USGS 7.5 minuie Quadrangle Sheet &5 1/2"
x i11") with site locatea, name of the quadrangle and the coordinates of

the site, identified on it, as well as a sketch map of the site).



Section Il:
Purpose -
Describe the goal of the Phase Il erfort at the specific site.

Section III:

Scope of Work -

Jescribe the scope of the Phase I effort including, but not necessarily
limitea to: geopnysical studies., tering and monitoring «ell placement and
installation, sampling and sampling station selection (soil, surrace water,
grounawater and air samples.)

Give reasons for the locations chosen for monitoring wells and sampling
stations. Also include details of monitoring weil installation ana
environmental sampling techniques used.

Saction IV:

Site History-

AR description of waste disposal, coeration of the site, change in ownership
and significant events such as, boil water notices issued by a health
agency, reports of leachatie outbreak, tish kills and remedial actions taken
should be included. !

Section V:

Site Assessment -

i) Description of site topocrarhy indicating such items as general
slope of the site and proximity to surface waters, private and
public wells, commercial buildings, dwellings and sensitive
environments.

ii) Description of hydrology of the site, include cata ‘rom geophysical
studies (plots), boring logs, monitoring well data anc soil test
data. (Depth to aroundwater, aquifers of concern, depth of
bearock, soil ana bedrock permeabilities, ana any unique geological
characteristics such as, out not limitea to, multiple aquifer
systems and karst topography should be noted.)

ii1) Describe the observations of the site inspection, e.g., was

leachate flow noted, were drums observed and were they full or
empty. Assess site contamination. Summarize the results of both
past and Phase Il sampling programs. Indicate the waste types and
quantities on site if known, and the extent ot contamination of
soil, surface water, groundwater and air. Note when samples were
taken and the location of samples on a map or sketch of the site.
Include a description of how the QA/QC plan was applied to the
site.



§é£tion Vi

Final Application of the Hazard Ranking System - The final application
of the HRS must incorporate all intormation collected in the Phase ! and Phase
Il investigations of the site. This section of the report is to 1nclude:

1) Narrative Sumnary - Limit each narrative summary to one page
(DOUBLE SPACED). Use active voice as much as possibie and identify
actors--that is, say "EPA erected a fence." no®™ "a fence was
erected,” or "the State filed cuit," not "a suit was filed." Be
sure to tie the *nformation Lo the response category/status codec
YOu are assigning the site.

a. Site name {including origin of name).

b. Site location - city, county, and state

c. Size

da. Nature ot operations (landfill, recycling, manufacturing, etc.)

e. History of ownership/operations - private, public, bankrupt,
permitted {(by wnom? 1o co what?) currently operating (how

iong), closed (now icngj.

f. Wastes present (types, amounts, in what torm, buried, on sur-
face, etc.) '

g. Media arfecteg and with what (including source of analytical
gata)

h. Important demographic information.

1. lmportant geoaraphic information (nearby surface water,
aquiters, wetlanas, etc.)

k. Enforcement actions

A tvpicat summary is outlined below. While no singie example can
gover the variety cf congitions at hazardous waste sites, this one
11lusirates the types of i1nformation and fTorm we want,

Name
“ocation

The ABC/DEF {(name) site covers {size) acres in (location, including
county). ABC (describe operations) on the site (date), when it
purcnased the property from DEF (relationship of DEF to the site
operation), until (date), when it (cescrive operations/ownership
Ristory).




The companies disbosed of about (quantities of waste) of (types of
waste) on the site by (describe disposal methods). According to
tests conducted by (source of data), (media) are contaminated with
(chemicals). The site 1s (important geographic information).
About (population affected) are (affected how).

In (date), (who) filed (describe any leqal action). In (date),
(who) (cescrite anv cleanup actions).

11) Portion of USGS gquadranale with site located on it and the name of
quadrangle iaentified as also required in Section I,

1i1) Updated HRS Worksheets

A1l appiicable cata collected in the Phase ! and Phase Il invecti-
gations will be used t0 complete these worksheets.

iv) Updated HRS Documentation Records
A11 applicable data collected in the Phase I and Phace Il investi-
gations will be used to complete the HRE Documentation Recorcs.
A1l sources of information supplied in the documentation recorcs
must be clearly referenced on the same page wnhere this information
is presenied. In aadition, coples ot all gocuments indicated as a
source of information must be supplied. This incluges correspon-
cence, sampling ana anaiytical cata {even 11 previously presented
in the Phase [ report), professional papers and reports.
Information based on conversations with knowleageanle individuals
must be confirmed in a memorangum or a letter, and a copy included
with the HRS Jocumentation Records. Also, a copy of the site
sketch or map ingicating the location of samples (as required in
Section IV) must also be included in this section.

Updated £PA Form Z0/0-13 "Potential Hazardous Waste Site, Site
Inspection Form," or any revision ot such forms
<hall be used.

NOTE: Intormation presented on the HRS Documentation Records
1S 0 De lyped and not nandwritten or Zrinied.

Appendix:
A1l raw data {i.e. geopnvsical, analytical, etc.) shall be presented in

the appendix. This shall be in addition to any reduction of data pre-
sentea elsewhere in the report.

6. Special Conditions

Tne consultant is required to observe certain conditions during the conduct
of a Phase Il investigation. These are:



a. Site visit must be made prior to completion of the work plan for
reconnaisance and especially for determining access problems.
Those of concern should include: 1is physical acccess possible, is
auxiliary equipment required, can wells be located on or off the site,
is off-site access permitted, are easementis necessary, etc.
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b. Name ana address of all sub-contractor must be submittea with an ite-
mized 1ist of jobs ana cnarges.

c. The following requirements deal with the construction oY overburden and
rockwells. These are entitlec:

i. Guidelines for Exploratory Soring, Monitor well Installation and
Documentation of these activities,

i1, Guicdelines for rockwells

¢. The attached Uversight Checklist (DSHW personnel) are items that DEC
staftf ensure will be met during their oversight of the Phase i
investigation, The checklist 1s made a part hereof, ana the concsultant
must at a minimum meet these requirements auring his Phase I[ investiga-
tion field activities.

K

Reference

Geophysical Techniques for Sensing; Bureau of Wastes and Waste Migration;
U.S. Environmental Protection Agency, Las Veaas, Nevaca. 236pp.



TABLE 1. APPLICATION OF GEOPHNYSICAL METHODS TO HAZARDOUS WASTE SITES

(___;__"__Aggliqggigq_____““A_'_‘_uA_quA(" Electromagnetics Resistivity Seismic Metal Detector  Magetometer
Mapping of Geohydrologic 1 1 1 1 - -
Featlures :

Mapping of Conductive 2 1 - - - -

Leachates and Contaminant
Plumes (ex. Landfills, Acids,
Bases)

tocation and Boundary 1 1 2 2 2 2
Definition and Buried )
Trenches with Metal -

Location and Boundary 1 1 2 2
Definition of Buried ’
Trenches without Metal

Location and Definition 2 2 - - 1 1
(ex. Drums, Ordinance)

1. Primary Method - Indicates the most eftective method
2. . Secondary Method - Indicates and alternative approach
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EXHIBIT 2

New York State [Cepartment of Environmental Conservation
Division of Solid and Hazardous Waste
Bureau of Hazardous Site Contrcl
State Superfund Program (Phase Il Investigaticns)

Gversizht Checklist {ZHSC Ferconnel’

(V&)

ire the cconsultant's personnel actually on site? {“vdroceclogist/
GCeologist?) Co not let worx tegin until re or she is there., Advise
Zentral Office if cossibie.

ifre the drillers being supervised by the consultant's representative as
the contract dictates?

Is the recuced ceorhysical cdata available ¢n site? 15 this data teing
vsed to locate the wells? If not, why?

Lre the number of wells being instzlled, the cnes :ropcsec in the sccre
of wor«? [f not, wny?

\
“s drilling “luid teing used in the'ongoing procecure? what kind? Cnly
clean potacle water may be introduced intc the well. A sample of the
water must be obtaired and returned to the NYSCEC mobile laboratory- for
analysis.

:s an up-to-date work rflan on site? 1Is it similar to your copy?
Make notes of types of equipment and procedures Leing used.

f the wells cannot be completed in a sincle day, zre the proper pre-

cautions being taken to protect the intecrity of the well? 1i.e., Are

steel plates beinc used to cover the wells? Are locks seing installed
cn the wells before the contractor leaves the site?

:f the safety equipment contracted for being used?

- Level A, B, C, D?

- HNu, CVA, Explosimeters? Caily Calibraticn at the beginning of each
workday prior to-use is required. ODetermine if the consultant has
done this?

- It is not sufficient for the consultant to merely show you that pro-
tective equipment is in the back of his vehicle. Advise him that they
must be worn by all perscnnel at all times for him to receive payment.

1C. Sampling During Well Driliing

a) Did the consultant perform an upwind and downwind air sample of the
site with and HNu or OVA? Ask to see record of this event if you



were not there, [f OVA, were multiple readings taken with and
without a filter for methane? Request records by which the last
calibration of the HNu or OVA may be determined, A period of
one (1) day between calibration and use is not acceptable,

b) Is the sampling equipment being properly cleaned and/or dedicated?
Is all drilling and sampling equipment (augers, drills, spoons,
bailers, etc.) being steam cleaned or washed with a detergent,
rinsed properly with clean potable water, given an acetone wash,
then followed with a final hexane wash and air dried. All equipment
must be cteam cleaned or chemically washed prior to drilling a new
well, 1.e., tefore the first well on a site is commenced and
thereafter between each well on the same site.

¢) When taking split samples, the sample must be placed in the sample
container as soon as possible! Are these samples being checked for
volatiles right away? Have they been left sitting for any length of
time over 1 minute? If so, this is unacceptable.

d) Personnel taking samples should be noted along with types of sample
being taken (air grab samples, rock cuttings).

11. Curing drilling operations, look for signs of waste [garbace,
refuse,etc.) coming cut of the nole. [f waste is encounterea, CEC
personel must halt the operation. The consultant must be notified as
well as Central Office IMMEGIATELY!

[
ra
.

If at any time CEC perscnnel feel in personal danger as a result-of
the ongoing orperation, they should leave the site and inform the
consultant and Central QOffice immediately!

13. Entries in the field book provided should be made in 1nde11b1e ink.
Please remember to enter the:

Site Name

Date and Time

Name(s) consultant's representative(s)

Sicnature

Comments., You should take as many notes as possitle.

This book will be returned to tne Central Office at the end of the
seccnd round of Phase Il investigations.

14,a) The ccnsultant is required to place all down-hole equipment, instru-
ments and tools in a specially-designated staging area. This staging
area should be made of saw horses with a plywood platform. The pur-
pose is to ensure that all items to be used in the hole are kept off
the ground and out of mud and any other material that may potentially
contaminate the well.

Use of ground sheets, tarpaulins, or any woven fibrous organic or
inorganic mats laid on the ground around the work area is unaccep-
table. Plastic sheets may be used only if the thickness is great
enough to withstand heavy duty work, i.e., the sheet must not be cut

through at anytime during its use.

--



16,

19.

b) There are times when drilling equinment has to be withdrawn from the

hole for various reasons, then re-inserted in the hole. 1In such
instances, the equipment (e.g., drill or pipe), if required, may be
lowered end first only onto clean plywood or some other item specifi-
cally intendea for keeping the equipment off the ground and out of
mud. If the equipment is to be broken into sections then reassembled
and used in the hole, each section must be stored in the specially-
designated staging area.

Curing drilling operations and especially well constructicn, no torelgn
ma-ter should be 1ntroducea 1n%0 the hole. For exampls, a tape may be
ucad in measuring the depth of the hole, or lenath of PVC well casing.
Usually, this is left laying in the mug around the well then uSed
w1thout cleaning. [t must be cemanaeGg of the consultanti's represen-
tative that the tape be rolied up or placea in a bucket or clean water
arter each use to ensure tnat it is not leri laying on the ground after
each use. The argument that the mud is the orgininal cuttings from the
noie 1s not acceptable., The tape muct be washed between holes,

In constructing the wells. at jeast a 1" layer of medium gracde sand
C y

must be pilaceag at the botitcm of the nole, then followed by the well
screen ana casing. Meoium cgrage sand must be placea arcung the casing
yp 10 a 2 Ti. level above the casing «ith the use ot a "XEMII.
Following this, a bentorite seal 2 7%. in geptn must be siacea on t0p
of the sana by means of a TREMI!Z. There may be resistance from the
ariller/consultant to intreccucing the bentonite pellets «~ith a tremiz,
but this must be demanced, since there 1S no guarantee that bridginc
wiil not occur if gone by hand. A seal of a cement-bentonits mixture
should then be introduced from the top of the bentonite seal up to
graage. This must also be placed with a TREMIE.

The volume of :nd pack from the bottom or the hole to the desired 2 ft.
above the well _creen should be calcuiated; likewise, the volume of
cement/bentonite mix required should be calculated. These will give a
reasonanle approximation that bridging has not occured.

Oriy tnreadea 7lush-end, NSF-aporovea PVC pipes are to hbe used as
well screens and casings. NU PVC glue 15 to used!

Be sure that the depth of weil coincides with the requirement of the
wovk plans. For exampie, if the work plan calls tor a 50 foot well,
require that the consultant measure the final depth in your presence.
[f less than 50 ft. or dep:th requireg, make a note in your field book.

Well Development

During the drilling of the well, the sides of the hole can beccme
smeared with clays and other fine soils. This can effectively plug the
wail or the hole, reduce permeability and retard the movement of water
into the well screen. If these fines are not removed, then it becomes
difficult - d time consuming to remove sufricient water from the well
before obt. ning a fresh groundwater <ample because water cannot flow
easily into the well.



Well development is the process of cleaning the face of the borehole
and the formation around the outside of the well screen to permit water
to flow easily into the monitoring well. Development is required for
the following purposes:

a.

To restore the natural permeability of the formation adjacent to the
borehole to permit w~ater to tlow into the screen easily.

To remove clay, silt and other fines from the formation <o that
during sampling, water 111 not be turbid or contain suspended
materials whicn can intertere with chemical analysis.

The development process 1¢ best accomplished for monitoring wells by
causing the natural formaticrn water inside the well screen to move
vigorously in and out througn the screen in order to agitate the clay
ana silt, and move these fines into the screen.

Methoads suitable for the development of monitoring wells are as
follows:

Surge block:

A surge block 1s a rouna plunger with pliable edges such as belting
tnat #111 not catcn on the well Sscreen. Moving the surge block
forcefully up ana down inside,tne well screen causes the water

to surge in and out ithrough the screen accomplishing tne desirea
cleaning action.

Surge blocks are commonly used with cable-tool drilling rigs, but
are not easily usea by other types of drilling rigs.

“»

Air lift: ' k

Compressed air pumpeo down a pipe inside the well casing can be
used to blow water out of the monitoring well. If air is appiiea
to the well intermittently and ¢Yor short periods then the water ic¢
only raised inside the casing rather than blown out and will fall
back down the casing causing the desired back washing action.
Finally, blowing tne w~ater out ~i1l remove the fines brought into
The screen by the agitating action.

" Considerable care must pe exercised to avoid injecting air in

the formation outside the well screen and alter subsequent chemijcal
analyses of water samples. For this reason, the bottom of the air
pipe should never be placed down inside the screen.

Another restriction on the use of air is the submergence factor.
Submergence is the feet of water above the bottom of the air pipe
while pumping (blowing water out) divided by the total length o7
the air pipe. Submergence should be on the order of at least 20

toring wells.
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Bailer:

A bailer sufficiently heavy that it will sink rapidly through the
water can be raised and lowered through the well screen. The
resulting agitating action of the water is similar to that caused
by a surge block. The bailer, however, has the added aavantage ot
removing the fines each time it is brought to the surface and
dumped. Separate bailers and lines must be deaicated to each well.

Surging by pumping:

Starting and <toppirg & pumpd SO0 that the water is alternately
pulled intc the well throuagn the screen andg backflushed through the
screen s an efrective aeveiopment meinod. Perrodically pumping to
waste w11l remove tne fines from the well and permit checking the
progress to assure tnat cevelopment is complete.



EXHIBIT 3

Guidelines for Exploratory Boring, Monitoring Wells
Installation, and Documentation of These Activities

PREFACE

This Cocument is intended to provide guidance and references for use by
NYSCEZ Division ¢f Solid and Hazardous Waste staff. [t is intended for use as a
stancerd to te utilized when discussing ¢r negotiating the scope of field work,
when evaluating proposals submitted to CEC for approval, when designing a CEC-
sponscored project and for DEC oversight, supervision and documentation of

explcratory toring anc moniteoring well installation activities.

\
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INTR0DUCTION

The quidelines presented herein describe procedures, equipment and
materials which represent a minimum level of performance to be followed by
the Department's consultants or to be acceptable to DEC staff when
discussing, negotiating, feviewing, designing, overseeing, supervising,
and documenting the performance nf the subject activities at inactive

hazardous waste cisposal sites.

IMPLEMENTATION

A. PURP]SE

1. Exploratory Boring

Exploratory boring is performed to obtain samples of subsurface
matarials which can he visually examined and identified, to conduct
downhole geopnysical logging, to obtain samples of subsurface
materials for physical and/orzchemica1 analysis and to determine
approximate groundwater elevations.

2. Monitoring Well Installation

’

Monitoring well installation is performed to obtain accurate piezometric

measurements, to obtain samples of groundwater for physical and/or
chemical analysis, and to obtain information on aguifer characteristics.

2, Nocumentation

Documentation of exploratory boring and monitoring well installation
activities is performed for the purpose of establishing and main-
taining a permanent, accurate, factual record of site conditions

and work performed on a project. The record will be utilized to
evaluate the results obtained, to determine site conditions, to ensure
that the data obtained for Phase Il investigations is accurate, and
for establishing justification for approval of the work or authoriza-

tion of payment for the work performed.

-1-



nY

SCOPE

Exploratcrv Boring

Exploratory boring consists of all machinery, equipment, materials

and procedures utilized to advance a borehole into and below the
ground surface. Machinery and equipment include drill rigs, rods,
bits, aucers, casing, wash tubs and tcols. HMaterials incluage crilling
water and muds (bentonite). Procedures include driving, jetting,
washing, aucering, ind ¢rilling., Exploratory boring also incluces the
following related activities: consultant's procurement of reguired
permits, and eny prior approvals required from DEC or other feceral,
State or local agencies, and surveying to determine the precise loca-
tion and grouna elevation of each exploratory toring., The Universal
Tréns - Mercator System and the 1822 U.S. -odetic Survey. See
Secticn I C for details of shch activities,

Monitorine wWell Ins+allation

Monitoring well installation consists of all machinery, equipment,
materials and procedures utilized to advance a boring into the groundg
and to place @ monitoring well in the borehole, Machinery and
equipment are similar to that utilized in exploratory boring,
Yaterials include ¢rilling fluids and the items utilized in a moni-
toring well assembly inclucing well screen, casing, sand pack, ben-
tonite pellets and grout, cement and/or concrete and protective
casing., Procedures are similar to those utilized in exploratory
borings but also include placing the well screen, sand packing,
sealing, grouting and protecting the monitoring well assembly. Monitor
well installation also includes the following related activities:

consultant's procurement of required permits, and any prior approvals



Throughout the period during which the work is progressing, the
consultant is responsible for providing reasonable access to the work site for
the personnel and equipment performing the work, supervising agency personnel
| and for any other personnel authorized tc be on the site.

C.1.3 wWork Area, UJtilities and Obstruciions

Prior to moving equipment on t0 the site, the consulitant is recponsibiz
for establisiing locations of any necessary office area, equipment and material
storage area, maintenance area, c¢rilling locations ana roadways to and from such
areas. The consultant is responsible for maintaining such buiidings and areas
in a conaition which are both accessibla anc usable and for leaving sucn areas
inka satistactory Concitisgn upon compietion of lhe work.

The consuizan. i resncnsino

s Tor determin:ing the cresence and icca-

ti0n 6T any subsurrtagce Li1lities 2r gpsiructions prigr 1o ihe CCmmencement of
A

work, &nd TOr avoising such Teatures curing the performance of the work. e
consuitant i1s responsible for repairing, replacing or paying the cost of any
such work on any utility or cdject whicn is damagea curing the performance of

the ~0rk.

The consuitant is responsiple for tnorougn Tamiliarity with ang
knowledge of plans, specifications, ang work schedule and must be thoroughly
prepared to perform the required work in accorcance with such plans, specifica-
tions and schedule.

The consuitant is responsible for performing all work in a profes-
sional manner, utilizing experienced and qualified personnel (no substitution
without DEC approval), machinery and equipment in good working order, quality

materials, procedures and codes in accordance with accepted industry standards

and applicable safety codes and requirements.
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required from UEC or other tederal, State or local agencies and sur-
veying to determine the precise location and ground elevation at each
monitor well location, and to establish a fixed measuring point tor
each moniter well. See Section Il C for details of such activities.
Documentiation

Documentation consistis ¢r creating ang maintaining 2 permanent wrilten
(rarrative and grapnic) daily recora of weather congditions, site con-
gitions and developments, of all work performeg on @ project including

all personnel, machinerv, equipment, materials and procedures uytilized

(]
e
e

on the proieci. Documentation aleo includes the compilizzion

complete writien recorc which cummarizes &.1 pertinent cotervetlions.

cetaile, problens encountered and now tney were Ceg3ail 41Th, perignngd
Present cn the site. &ng fpecific deteils relative 70 tne instalialion

all permits, iicenses, approvais, eic.. requi~ed Dy any 2nc 2
cies with Jurisdiciion gver the work to be pertormed. The consulitiant
must compiy with all terms, conditions, provisions, etc.. of such
approvals ang with all directives, both written and vertal, issued by
Ssuch agencies.

£.1.2 Access to Site

The consultant is responsible for contirming that all necessary
rights-or-access, easements, rights-of-way, etc. have been obtained

prior to commencing any activity at a site.




C.1.4.,5> Agherence o 2lans, Specifications and Schequle

The consultant is responsible for performing all work in accordance
with the plans and specifications and the work schedule agreed upon prior to
commencement of the project. [f the consultant wishes to deviate from the alans
and specifications or work schedule, verdal agreement must de reached with 0%~
staff, and such agreement must 2e confirmed in writing by the DEC staff np ‘ater
than five working days after the cate of sucn vernal agreement., Appropriate
notes of such verdal agreements must be maintainea Sy botn DEC and the con-
sultant, Throughout the progress of all work, the consultant must coordinate

his efforts with other contractors Or workers on the site t0 ensure that satise-
° y Ve .
ress on the sroject is maintainee, H#EC ‘”//("”"‘é ’Ej’/hv/“”f‘?/*ff'
. -
e ﬁ/u/_s J‘,ﬂ/&;‘ Sor /tuc df"dda's cg'iq
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roY s Sayiament Varterial Aret Ge s '
C.l.3.c Zouioment ang Materials P wshreh comes umber o rrspnss e

.
factaory orc

ul

The consultant is responsidle for providing all appropriate ezuioment \\

\ \
and materiais in accorcance witn the clans ang specifications; for assuring tnzt \
sucnh items are functional and of required capacity, zimensions and quality; “2r !

maintainisng tne equipment 2nd materials in a condition suitable for use; and for

ych equiprment and materials in a professional and safe manner,
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1.4.4 Re ~ation of Disturned Aireas
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The consuitant is resconsihle for restoring the project area andg al)
otner areas Zisturced guring tne nerformance of the work to a condition 2t leasst
equal to that wnicn existed at the time of tne commencement of such work
certain conditions arrangements maade prior to ordering performance of the work
may dictate that a person other than the consultant is responsible for
restoration), Sucn restoration snould, at & minimum, preclude adverse impacl
on or danger :to the health of persons who may be allowed to have access to the

site, impacts to the environment such as erosion, contamination, ponding, etc.
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2.1.4.e Record Keeping

The consultant is responsible for maintaining a complete set of
records documenting work performed on the site, Such records include the

driller's daily log, a driller's well log, records of materials and quantities

used.,

C.2. =ZIxploratory Roring

C.2.1 Generzl Intent and "esign

The location and design of exploratory borings are to be based on a
numder of factors., Such factors include: the intent of the investigation, the
specific purpose of the borings, the amount and <ype of infarmation wnicn is 1o

aza to be obtained from the Dorings, an estimate of

[N

fram *hRp ~
B R R =

be cenerate
existing sudsurface congitions, the tvpe of driiling eculipment availadi
form tTne work, The accessihility of the drilling Tocations ang the nature of tne
actua? csamples t2 te cttzined from the bbrings.

1T is imparative that the consultant comply witTh the applicadle plans
and specificetions ana prccedures anq protocols where previced to ensure
that the eguipment, materials and procedures utilized <o nct jeopardize the
guantity or cuality of tnhe information and samples obtained and the success of
the boring proaram and tne overall investication,

€.2.2 Etauicment

Exploratory boring equipment consists of a drilling rig and &ppur-
tenant items such &s drilling casing, roas, bits, wash tubs, pumps, hoses, etc.
Driliing rigs commoniy used for exploratory boring are augers (solid or hollow
gtem), rotary (air or water) and cable tool rigs.

£€.2.3 Methods

Exploratory boring may be accomplished by various drilling methods

such as augering, drilling, washing, percussion or cable tool drilling. Since




representative samples of the mater{a1 encountered at discrete depth intervals
will generally be required, the use of solid stem augers, jet or wash borings
and percussion drilling methods are not acceptable methods for performing
exploratory boring,

C.2.4 Additives

Every precaution 1$ ¢o be taker to minimize or avoid the introduction
of 2xtraneous material into a borehole. Extraneous material can be introduced
intz a torehole intentionally or by accident. The intentional introduction of
suzn materials will usually pe in the form of additives such as drilling water,
eriiling muds and shock treatments to accelerate the bSreakdown of such muds.

Tne intentional introZucticn of any acdizives into the noranole will
not he acceptaple without the prior knowledge and approval of the DEC personnel,

When the use of additives has %een approved, they are to be stored in

\

pacxages, containers or tznxks wnizn preclude the addition of extraneous

matzrjals and tne ceterio ion, cecomposition, etc., of the additive. Any

3
[2Y)
ot
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adaitive which is contaminatea or nas deterjorated in any way is not %o be uti-

positive containers are to be utilized for the stcring, mixing, introduction or

¢oitection of drill additives or return fluids (water, additives and cuttings).

eptasie for the storage, mixing,

4]

Pits excavated in tre sround will not be ac
introduction or collection of sucn additives or return fluyids,

The use of additives is to be in accordance with the approvals given
5y TZIC personnel and with any instructions provided by a manufacturer, where
applicable.

£.2.5 Air Systems

The use of air systems in the drilling process requires the use of

adequate filtration (e.g., an air line oil filter) to preclude the accidental



intrcduction of extraneous materials, such as lubricating oils, into the

borehole.

C.3 Samples for Visual Examinatior, Identification and Analysis

€.3.1

Sample Collection Methods and Freguency

Samples of subsurface materials are to be collected in a manner which

is

being sampled.

consistent with the

purpose c¢f the rroject and the nature of the meterial

A description ¢f campling methods will be prcvided by CEC in a

separate document at a later cate.

Refer alsc to ASTM cesignation C1586-€7,

C 113-70 and ASTM puclicaticn STP 475 for a description of sampling

o

£87-74, D2

technigues.

[f {t is determirec
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in sub-surface 11 G¥, &5 well as cne cSuch

analysis in the screened intervel. Mest chances in material will be initizlly

evident to the well criller on the tSasis of trne behavior of the crilling eguic-

ment and by observation of cutiincs returned to the ground csurface. Such

indiceticns should te noted, the sampling schecule ang/or process

adjiusted to addrecss such chances.

£.3.2 Use ¢ Zuttirncs and wash Samples

Cuttings and wasn samples will generally not be acceptable for

physical or chemicel analysis but may he utiiized to monitor sutsurface
conditions between sampling intervais. A simple kitchen strainer can be uti-

lized to collect anc cbserve sampies from tail cuttings or drill return water.




€.3.3 Inadequate Sample

The consultant must redouble his efforts at obtaining an adequate
sample if the amounts from his prior attempts were insufficient. He must
utilize all appropriate precautions as conditions permit. If conditions do not
permit, if the attempt fails or if the sample is so disturbed as to be unsatis-
factory, then the barenole should be cleaned out and an acceptable sample
obtained from the interval immediateiy succeeding the location (depth) of the
previous attempt.

C.3.4 Initial Zxamination

When possible, samples are to be examined initially in the sampling
gevice or on a surface wnich allows adequate visual and =%y examinaticn of
the material., Such examination snould include observation of Soth internal and
external features and craracteristics of the sample, inciuaing color, texture,
moisture content, gracation and grain s}ze.

If a sample is to be cbizined for pnysical or cnemical analysis, the

nce with a document to

o

inizial examination process is to be modified in accorc
be supplied by DEC at a later cdate, wnich deals specifically with the supject of
soil/waste sampling for physical and chemical analysis.

€.2.5 Sample Handling

Care is to be exercised in the hancling of 211 sampl2s commansurate
with information already available about the site and the material(s), which may
be present at the site and the purpose for which the samples are to be utilized.
Prudent judgement is to he emplayed by all personnel involved in the project,
and adjustments made in the field as dictated by visual and HNu examination of
samples, by the use of field monitoring technigques and other factors which might

become evident as the work progresses.

s



C.3.6 Sample Storage

Representative portions of all samples are to be retained in
appropriate storage containers by the consultant. Such samples are to be stored
at the work site or at a location which is convenient for observation of the
samples by appropriate personnel,.

Split spoon samples are to be placed in one pint (minimum) capacity
glass jars with screw-on caps, labeled as to project, boring number, date, and
sample interval, anad stored in a manner which protects tne sample from damage
and/or the elements.

Rock core samples are to be retained in standard covered wood core

Soxes of a size suitable to store alternate side-dy-sige rows of core of the

Lo )

appropriate core diameter, i,e,, EX, AX, BX, or NX, £ach core box is to be

labeled as to project, boring numder, run number, sampling jnterval znd date,

A}
Zones of loose or fragmented materials Euch as rock cnigzs, mud seams, washed-in
sang and gravel, etc.,, interspersed with the rock cores are to 5e placed in
plastic bags and insertec in the core row &t tne proper location and ncted on
the boring log. Intervals of missiné core are to be identified when possisle
and a wood spacing block or other marker jnserted z% tne appropriate location
in <he core row and such occurrence noted on the boring log with possible
reasons for the loss of core, if known or suspected. WOOG spacing blocks are o
be inserted between cores representing the beginning and end of each drill
"run," marked to identify run number, run length, reccvery and top and bottom of

run.

C.4 Monitoring Well Installation

C.4.1 General Intent and Design

The location and design of monitoring wells and procedures for their

installation are to be based upon a number of factors. Such factors include:

-10-



the inient of the investigation, the specific purpose of the wells, thé amount
and type of information which is to be generated from data to be obtained from
the monitor wells; and estimate of existing subsurface conditions; the type of
drilling equipment and procedures applicable to such an investigation, the type
of materials and procecures available with which to construct monitoring wells,
the —~ature of samples expected to be obtained from such wells and the physical
and chemical analyses to be performed on such samples.

To ensure that the equipment, materials and procedures utilized do not
jecrardize the quality of the informaticn obtained and the success cf the
investigation, it is imperative that the consultant comply with the applicable

nc and specificati

Q

o} ns, and procedures and rrotocols as groviced. [f such

[ol)

docurents are not provided, the consultznt is to submit such detzils, in the

form of werk plans to tne CEC perscnnel for approval gsrior to initiation of the

{

wOr« . ‘
C.2.2 Moni*orinc well Zcrenole Tetails
£.4.2.a2 - The construction of a berenhole for the instaliation ¢f 2

monizoring well is to be zerformed in accorcance with the procedures for
’

expicratory bering as described in Section C.2 of this document,

“h

C.4.2.b - The Ziameter of a borehole cr the inside diameter ¢

rnd gne-half

(]

the crive casing or the czucer flichts is to te a minimum ¢f cne

Iy
n:

inches larcer than the cutside diameter cf the monitor well assembiy (it is
required that flush joint casing always be used). Such annular space is needed
to convey a sand pack freely to the bottocm ¢f the boring to fill the area arcund
the well screen, to allow accurate measurements of the top ¢f the pack as it is
being placed, to allow the placement of a bentonite pellets seal on top of the
pack and to allow the use of a tremie pipe to convey the sand, bentonite

pellets and cement/bentonite grout backfill above the seal,.
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irto zones where none existed preyious]y. Consequently, origin of materials
used must be carefully documented.

C.4.3 Monitoring Well Installation Materials and Procedures
C.4.2.a (asing

Monitoring well casings are to consist of NSF-approved, threaded,
£1.sh-joint, PVC pipe.

~ro-

If other materials as stainless or galvanized steel, iron
c¢r Teflon pipes are to be used, the consultant must receive prior approval
CEZ staff.,

from

Joints, caps and end piugs are to be secured bty welds, threads with
teflon tape or force fittings as appropriate to the materia) Seing utilized.
Glues cr other adhesives are not acceptable.

Monitoring well caps are to be vented to allow for

croper gressure

The ciameter ¢f each mcnitoring well is to be of & size (internea]
ciameter) sufficient to &llow zcequate cevslopment, accurate water Jjeve]
Tezsurements, oroper evacuation and procurement of acceptable samples. Thes
keve typically, for & Phase !

S

investigation, been 2 inches,
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C.4.3.b Screen

PVC well screens are to be used in Phase Il investigations, unless
conditions dictate that some other material should be used. In such a case, the
consultant must receive DEC's prior approval for a change from PVC.

The length of the screen(s) and the depth of installation are to be
determined on the basis of the intent of the investigation, the characteristics
of subsurface conditions known prior to or encountered during drilling, and
maximum expected seasonal changes in groundwater levels relative to the levels
encountered at the time of installation.

Conditions such as elevation of water table, multiple aquifers,
thickness of aquifer{s), ana ine senavior of contaminants in the water column,
are o be considered in determining the screen length and location. Typically,
ten-foot well screens have teen used for Phase 11 investigations.

The slot size of tne screen }s to be determined on the basis of %he
grain size characteristics of tne water producing zone. If characteristics of
tne formation are not known and if tne screens are to be ordered prior to
crilling, 1%t is usually acceptanie éo order numder 10 to 20 slot screens and

compatible packing material.

The pack is to consist of 2 clean, inert, siliceous material of a size
compatible with both the natural fcrmation material and the slot size of tne
screen, The source and size of the packing material are to be identified prior
to commencement of the project and compared to formation material (if known) and
proposed screen slot size. A gradation analysis will not be required if the
packing material is familiar to and acceptable to the supervising agency person-

nel.

-13-




A sample of the pack material is to be retained with the soil samples
for further reference and/or analysis.

A sand or gravel pack is to be placed in the annular space surrounding
that portion of the well occupied by the well screen and for a minimum distance
of two feet above the tcp of the screen.

The annular space between the outside diameter cf the monitsring vell
casing and the inside diameter ¢cf the auger flights, drill casing ¢r sorehole

wall shcould be of a size sufficient to allow free rassage of the pacxing

[g9]
w

material tc the screened depth. A minimum of ¢one and one-half inch is recom-
mencec.

he packing materig)l {s to bte rclaced siowliy with z tremie ;fige %0

'ging. Frequent checks cf the
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cricns o7 the eucer ‘lignts cr c¢rill casing are t¢c be remcvec
periocdicaily to avcid bincing ¢f the casing in the borehole, Freguent anc care-
ful meaSuremcnts are to be taken to zssure that some porticn of the pack is
retained within the zucer flights cr 2rill casing at all times as they are

i. Meesurements ere alsc %o be tzken toc ensure that the menitzring wviell

-
(2]
=
@]
<
0
0.

assembly is not teing pulled cut of <ne ¢round é&s the augers ang/or casing is

be placed on top c¢f the sand fpack to isolate

Q

Kk bentonite sezl is t
the water bearing zone to te monitored from the remaining portion of the bore-
hole. The tentcnite seal may censist of pellets, granules or powder depending
on specific conditions such as water in the annular space, monitoring well
couplings, site of annular space, etc. Gelatin-coated bentonite pellets are

generally preferable. They are available in various diameters and shapes to

suit specific needs. The seal is to be placed by a tremie pipe into the annular




portion of

the borehole to achieve a minimum two-foot seal between the pack and the grout
which is to be placed in the upper portion of the borehole. 1f bentonite
pellets are used, a minimum of €0 minutes must be waited to allow for proper
swelling of the peliets, before placement of the grout. If the pellets are
placec in a dry zone, a continuous stream of water must be intrcduced into the
hole until a reservoir of water can be detected above the pellets. It can now
be concluded that the pellets are swalloen, but the 60 minutes waiting pericd
must be observed; perigdic testing every 10 minutes must be made to ensure that
the reservior of water remeirs, and if this is not detected, then more water
must te introduced intc the hole until 2 satisfactory seal is cotained,
The size (diameter) end shape (sphericity) of the tentcnite seal

ure free

(D

S

w)

[¢1]

narticles {pellets, cranules, oowcer) must be selected <0 &S 2

v

tc the top of the pack and to assure & complete pack

around tne screen et tne procsr vertical interval within the borenole.
C.6.2.e Crout ;

A ¢rout mix consisting ¢f cement/bentonite is to te pieced in that
porticn of the annuiar space tetween the auger flight, ¢rill casing or borehole
wall znd the monitcring well essemtiy, extending from the top ¢f the pack to the
surface seal, A

The cement/bentonite ratio and the viscosity of the ¢rout mix is to be
determined in the field by the consistency of the grout as it is being mixed.
The mix is to be dense enough to set up without being diluted by formation
water, and to cdisplace water from within the annular space such that undiluted
grout will flow out of the auger flight, drill casing or borehole at the ground

surface. The proportions of cement/bentonite/water in the grout mix shall be ¢4
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5 1bs/6.5 gallons, A ten percent (10%) by volume hydrated 1ibe (Cal)
dded to facilitate pumping.
The grout mix is to be tremied, either by gravity or pumped to the
f the annular space to be filled by means of a continuous pipe or hose.
Auger flights or drill casing remaining in the borehole are to te
gs the ¢nnular soace is deing filled witn the crout mix. Upon remova)
“lems, additional jrout mix is to be adcec to the torehole to fill tre
¢ point no less than two feet belcw the cround surface.

C.8.2,f Protective Casing and Syrface well 3ez]

—_—
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A protective steel cesing, & minimum of two incnes in diameter creater
GCes over tn2 monitoring well czsing

moniioring well casing, s tc te p

“ed in a surface weill seal in the upper corticrn ¢f the borehole. The
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Curing instzlilztion of <he protective cising, a surface well seal i3

(Y

ctrycted utilizing the cement/tentonite grout mixture or by moundin

:rpund the cagsing tc secure the casing in the gcrcund and to grovice

crazinace of surface water awzy from the monitcr well zssembly., The

>f this well seal must be & minimum of 2 feet.

rartially completea wells must be secured at the end of a cay's work.
acceptadle to DEC in the use of hollow-stem sucers is to leave the

Yace in the hole, tut attached to the cdriveblock assembly. The in-

ctance provided by hydraulic system will ensure that the flights

removed from the hole without large, heavy duty equipment. If this
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method cannot be used, then otﬁer systems as steel plates must be used to cover
the hole. In any case, if the well site is in a depression, well cuttings may
be used as a mound to ensure that run off does not enter the hole.

Upon completion of monitoring well installation, each well is to be
developed to produce an amount of sediment-free water sufficient to obtain a
samcle for physical ana chemical analysis.

Cevelopment is to be accomplished by such methods as surging, bailing,
pumzing or by means of compressed air. The method selected and the equipment
utilized are to be compatible with the amount of water yielded by the well, such
thet maximum practicable adventace is taken of the flushing action produced 5y
the natural and incduced inflew cf formation water,

Intermi<tent “low (z centle surcing action) is recommenced during
the early stages of cdevelogment *to cbtain maximum flushing ecticen. This is <2

rete wnich produces a stadbiliczz-

[¢9)

\
te “ollowed by & period of continuous “low at
tion of the natural formaticn and the peck, suth that seciment-free water is
obtzined from the well,
Curing deve]opment; efforts are to te made to circulate water and
develcop the well throughout the entire vertical screened interval.

e utilized to develcp & low

o

Water from cutsicde sources s not to

yieid well without pricr epproval.
Well cevelopment is to be completed immeciately efter drilling.,
If air is to be utilized fer the develcpment of monitoring wells, the
air discharge is tc te checked for the presence of oil poricr to attachment of
the air line and periodically thereafter as each w2ll is being developed. An

air line oil filter is to be installed and maintained to provide a clean flow of

air to the well,.
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I[f there is a questioh as to the introduction of oil to the well
from the development process, a sample of the oil may be obtained by either
holding a sample bottle over the end of the discharge line or by bubbling the
air through a sample of deionized water,

1f contaminated water is withdrawn during monitor well development,
it must pe collected, jackaged, stored, corotectec¢ ana disposed Gf in ¢ manner
whicrn is acceptable to the [EC. NMethoas of handling, stcrage, protection and

disgcsal should be cecided upcn prior to the work teing commerced.

C.6 Cluster Wells and wWell Clusters {Yested Wells)

borerple, ezch casing teing screened cver a different interval in the vertical
column n such wells, tne sand ¢cr crevel fack 7S TO OCCURy tnE znnuiar srgace

belcw egach sand ¢r ¢ravel pacik is to be filled with bentonite, creating z sezl
around each scresenec interval is to be backfillea with crout,
well clusters (nested wells) refer to the placement ¢of multiple moni-

tor weils in separate toreholes at a single location, Efach monitoring well is &
separats installaticn isolazea ‘rom other wells &t the same lgceticn. Such
ins+z2llaticns are usually screened cver distinct intervals to cotain information
on variations in piezometric heads and water quality.

C.7 Contaminated Materials

Methods of handling, storage, protection, and disposal of conteminated
materials encountered during exploratory boring and monitoring well installation
are to be developed and appreoved crior to work teing commenced and are to te
clearly outlined in plans, soecifications, or procedures and protocols for the

project.
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Contaminated soil, waSte or water generated during the projeci, is to
be collected, packaged, stored, protected, and disposed of, in a manner which is
consistent with the plans and specifications and procedures and protocols and
acceptable to the supervising agency personnel. As a general policy, cuttings
and ¢rilling fluids from any upgradient borings or wells (if known ahead of
time’ may be disposed of on site. Materials removed from cowngradient sorings
or wells are to be placed in containers and further treated as a hazarcous waste
or stored until the results ¢f chemical analysis of samples from the borings or
wells are availeble. The results of such analysis will dictate the apprepriate

proper method of disposal.

.28 Sealinc znd Abandcnment

A11 zbandoned exploratory borings anc menitor well zorencles ére tc te

seelec in 2 manner which preclices cross contaminaticn of soils anc/cr grouna-

vater within the torehole, anc the introduction ¢f conteminagnts from the

-—

surface, Such efforts will cenerally require the use cf impermeebie materials
such as clay, bentonite, cement grout, etc,, throughout &1} or some rorticn of
the korehole, depencing upon subsurface conditions encountered at eiach koring

jocation. Abandonment will 3lso require restoration of the work area in accor-

cdance with arplicable plans and specifications.

.2 ODccumentation

£.2.1 Supervisior &nd Record Keeping

C.9.1.1 QGualified Ferson-in-Crarce

-

Fach ¢rill rig and crew is to have a qualified experienced engineer or
geologist assigned by the consultant to oversee the drilling operation and to te
responsible for conformance with all applicable plans, specifications or other

requirements,
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The consultant must dokument and ensure that each boring is progressed
at a rate commensurate with the capability of the drill rig, the resistance
of the material being penetrated and with the ability of the drilling crew to
perform their assigned tasks in a professional manner,
Close communication is to be maintained between the consultant and DEC

perscrnel to identify and document any significant change(s) noted during

=1

progressicn of the boring. Such change(s) should be noted and related to sample
concitions anc characteristics where gossible.
C.9.1.2 Cailv Loc

A thorough anc accurate caily recorc of all toring/samplinc/well

ins+z¥lztion activities 75 to he enterec in a fieid nocteboon meintzinea -y :ne

[%4]

inforration in the l¢g 15 to provice & complete ceily cdocumentztion

il

of 211 work performed on 2 tzs«-oy-task nasis, inclucing cbservations curing

11 25 samcling intervals, campie cescription,
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continucus substrata descricticn, Slow counts, numbers gssigned in the fielc, a
boring log (subsurface meteriels descriptions), prccress in well instzllaticn,
weather ccnditions, visitors o the site, croblems encountered, solutions 5 the

emented, and any cther pertinent information.

A separate boring lcc is to be prepared, maintained Lty the consuitant.
The log is to provide a clear, continuous documentaticn of all subsurface
conditions encountered during procression of each exploratory and monitoring
well tcring, The informaticn for the boring log is to be compiled and recorded

continuously, and immeciately, to avoid the loss of important infocrmation

(observations, measurements, etc.). Information required for compiling a bcring
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log isrto be incorporated into each barty's daily log (or kept separately as a
boring log). It is to include a continuous lithologic log (description of sub-
surface materials), blow accounts for advancing casing and/or sampling device,
water levels in the hole (measured as appropriate, i.e., early a.m. before
resuring work), accurate measurements of depths to sampled intervals, and
detailed descripticons of all samples collected.

C.9.1.4 Borina/Samclina/Completion Record

A boring/sampling/ccmpletion record is to be prepared &nd provided
by the consultant for each exploratory boring or monitor well, These recorcs
ere formal, clear, concise, and permanent documentation of all information
pertzining to a rparticular toring cr well, They are generally cresentecd in

repcrts prepared based upen & Tield investigation rrogram. They should inciuce

o number

Vs

Incluce site neme and TEC
(i) Name of drilling contractor;

‘r

(i) Name ¢f orojecty
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{v) Ground surface elevation;
(vi) Type and size (diameter) of drilling equipment (rig, casing,
augers, hbit, rods, etc.);
(vii) Sampling method {split spoon, Shelby tube, bailer, etc.);
(viii) Details of hammer weight and drop distance for split spoon
samples (when applicable);
(ix) Date of start and completion of boring/well installation; and

{(x) Elevation cof top of monitor well casing, ground surface and

any other pertinent benchmarks,
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(xii)

Record of depths penetrated in feet and tenths of feet;
Sampling intervals/depths;

Number of blows on sampler for each six inches penetrated;
Reccvery of samples in feet and tenths of feet.

Identificaticn and description of materials by dritler

and/or geolcgist/soil scientist in accorcance with e recognizec

lassificaticn system that is to be identifieq;

O
oY)

[

ecth to water table during drilling;

-3
[29)
ot
fu

L)
-

th o significant changes in rmaterial, geologic

-
w

€

T3

and rccig
Pertinent comments bty criller relative to significant

cifferences in drilling frogress, fluid cain or 10ss, unusue

(@]
(@]
8]
-
3
I}
(4]
>
(@]
4}
w

-
3¢}
ot
(o)
.
-

Sertirent comments by Zritlinc/cecicgisi/seil scientist
reletive to sionificant cr unusual sample conditicns such as
acpeerznce, color, ocor, Sehavicr, lcss of material, etc.;

Use of drill water or acdgitives and sources of such itsms; and
Final Zezth ¢ hole, method of sealing or tackfiiling, c¢r

ather ccmpleticn, i.e., mcrnitoring well installed, hole abanden
etc. f a menitorinc well s installed, "as-buili" sketch
inclucing depths of screen(s), seal(s), pack(s), etc., are

tc be submitted.

Amounts/volumes of sand, bentcnite and callons of grout used.
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Closing

(i) Name of driller and helper(s);
(i1) Name of geologist/soil scientist; and

(i1i) Legend (such as for soil classification system).

C.10 Surveving

A map is to be prepared chowing the location and appropriate
elevazions (ground surface, top of monitor well casing) for each exploratory
boring and rmonitor well,

A licensed land surveyor is tc establish the locations and elevaticns
of eacn explorateory toring and monitor well, as focllows:

vertical Zentrol - Eievations [ C.C1') are to be establisned for tne
crounc surface at the weil, the t235 cf monitor well casing (7.C.), ard at leest
one cther permanent CIject in the vicinity cof tne bering and well. Zlevations

are tc te relative to & regicne iocel or project specific datum. Use USGS

_—
(23]
.

bench marks whenever availeb
Horizontel Control - Expioratory berings and monitcr wells are to te

+

loczted by ties (locaticn ang distance) to at

—

£ast twoQ nearbdy permenent

objeczs. Use USES bench marks whenever available.

1t may be necessary to interrupt the work for short periccs of time to
2llow the DEC staff to make measurements, to collect deta or readings, to
collect samples, or for other reasons determined necessary to the purpose of the
work., In such cases, the Contractor shall be paid for the time employees and
equipment are not being utilized, Standby time will be ccmpensated for only

when orcdered by the CEC staff. Standby time will not be compensated when delays

-23-




gre incurred cue to the contractor's employees, equisment failure, materia)
oroclems, delivery problems, inability to perform for reasons attributable to

the Contractor, or by inclement weather, strike or other circumstances beyond

the control of DEC/ unless /./ can e 4""0’7«‘75'4/6’/ 7#47‘ a

”#/('e mn/'u-e/f,' cwas sovolved

4
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GUIDELINES FOR ROCK WELLS

I. DNDivision 1 - General Conditions

A. Summary of Work

This project includes furnishing all labor, equipment, materials and
tools necessary to drill, construct, develop and test, 2-inch diameter wells

to be installed at assignea Pnase (] sites,

Prior to commencing work on the project, the Zontractor will be respon-

sible for obtaining all permits, approvals, licenses, etc., required by any and

all agencies with juriscictiszn over tne wore to be performed.

Tne Contractor ~il1 pe responsidie for completing all work on the preject
in a profassional manner anag in accorcénce with all recuirements of the contract

docunents, 4

[aA}

8‘

xisting Tn-Si%s Suznsurface Condticns

Tne Contractor ~il1l e responsizle for determining the oresence and

’

location of any subsurface utilities c¢r

@)

n
o

tructions prior to the commencemant

v
-t

of the work, and for avoiding any such fsgiures curing 1ne cerviormance

of the work, The Contractor wiil 2e responsidbizs Tor repairing or replacing
any feature damaced curing tne performance of tne work, Any delay or expense
caused by such redair or repiacement wiil 2e the responsidbility of the

Contractor.

11, Division 2 - Sgecific Items

The Contractor shall furnish, transport to the project area and remove
from the project area following termination of work, all equipment, pumps,

generators, tools, testing and sampling devices, and any other equipment



necesséry to properly install and develop the wells and removal of all

trash generated through this process,

A. Setting Up and Dismantling Drilling Equipment

The Contractor shall set up and dismantle at each test well site all
drilling, construction and testing equipment necessary to properly execute

the work,
B. Orilling

General

The Contractor shall progress a borehole through the overburden and at
e;ch weil site as identified on the project location plans, or as directed by
the DEC staff to allow for the unobstructea installation of 2 2-inch well
casing. The drilling method szlected shall oe compatisle witn the descristion
of the various items of work and ceta11§ thereof as provided 1n this contracs,
Details of tne croposed drilling method shall be submizted to the Department %o
allow an evaluation and approval of Fhe method.

Al]l work executad by the Contractor under the provisions of this contract
shall be performed by and/or under the supervision of personnel experienced in
the drilling and installation of monitor wells,

Each boring is to be drilled straight and plumbdb and shall be tested for

alignment and plumdbline in accorocance with the procedures described in

Section $2034.

Driller's Log and Reports

During the drilling of each borehole, the Contractor shall prepare and
keep an accurate log setting forth the following:

1. The reference point for all depth measurements,

I R



2. The depth at which éach éhange of formation occurs.,
3. The depth at which the first water was encountered.
4, The depth at which each stratum was encountered,
5. The thickness of each stratum,
6., The description of the material of which each stratum {s composed
including:
a. Qgrain size
b. color
c. degree of compaction or cementation
d. other physical cnaracteristics (i.e., meisture content)

formation sarpi

b
wr

7. Tne deptn interval {rom whicn each water and
was taken,
The cepth at which hola diameters {pit sizes) cnange,

“\

. The depth t¢ the static water level (SWL) &nd changes in SWL witn

(e8]
.

8

10. TJotal depth of zompleted well.
11, The depth and description of the well casing.
12. The sealing off of water-bearing strata, if any, ana the exact

location thereof.

[
(a2

Jepth or locz2tion of 2ny lost driliing materials or cols.
14, The depﬁn of the surface seal, if applicable,
15. The nominal hole diameter of the well bore above and below the
casing seal,
16. The amount of cement (number of bags) installed for <he seal, if
applicabie,
The log shall be kept in & neat and organized manner and be made

available for inspection by DEC staff at all times. In addition, the Contractor



shall furnish DEC with a copy of the above log following completion or abandon-
ment of each well site, Receipt of this log by DEC is a prerequisite to final
payment,

The Contractor shall also prepare and make available to DEC a Daily
Driller's Report. The report shall give a complete description of all for-
mations encountered, number of feet drilled, number of hours on the job, shut-
dowr due to breakdown, the water level in the well at the beginning and end of
eacn shift, water level at each change of formation if readily measurable with
the ¢rilling method used, feet of casing set, and such other pertinent data as
is required for payment under tne provisions of the contract or as may be

)

requested by the DEC staff,

C. formztion Sampling

a. Overourcen
The Contracter shalil coliacy, icentify, 1og and store representative

-

samcies o

~h

the overburden at &1l changes in materials, The method of sampling
snall »e in accordance with ASTM mexhog D1586,

Immediately after retrieval anc examination, formation samples shall
be claced in approved plastic or glass centainers, securely ciosed to avoid

scillage and contamination, and clearly iabeled with the following information:

bt

. Project
2. Name or number of the well
3. Depth interval represented by the sample
4, Blow counts
5. Date taken
b. BRedrock
Continuous NX-size core samples shall be taken from the top 15 feet

of bedrock. Core runs shall not exceed five feet in length, Core samples shall



be exam%ned and logged immediately upon retrieval and stored in standard wooden
core boxes. Each core box shall be Tabeled with the project, boring/well iden-
tification number, depth of interval sampled, run number, the top and bottom of
the run and the date. The core boxes shall be fitted with fasteners and shall
be kept securely closed when stored.

The Contractcr shall ze responsible for security of the samples at the
well site. The Contractor shall store the samples in a secure area in the
project area, available for inspection by the DEC staff at all times. See thre

foreccing section C.2.€ Sample Storace.

le snall te sufficiently plumb and straicht to accomocate
instzilation o©f temzorary znd fermanent well casing. A1l fermanent casing
cshell ze installed round, plumz and true so that thers will Ze no interference
with construction and cperzticn cf the Qe]]. The Contractor shall furnish ai
15 &ng ecuisment necessary to test for plumbline and alignment.

Such tests shall be rmace Soth.curing . and following construction of the weil anc

befors test cump eguioment is installed,

The ¢rill rig shzil te cry-drushed and steam-cleaned cefcre being
transcorted to the project area to remove any extraneous material, grease and
0il that might be a source of contamination. The drill rig shall be cleaned in
the seme manner between borings, and before leaving the site. The entire
vehicle must be cleaned before leaving the site.

A1l drill tools, augers, bits, casing, rods, etc., shall be cleaned

in the same manner as the drill rig.



F. Payment
Payment for any borehole abandoned for reasons other than faulty

construction or negligence by the Contractor shall be paid per linear foot. No

payment will be made for any borehole abandoned or rejected by the DEC staft due

to faulty construction or negligence by the Contractor.

G. well Casing (Rock Well)

Temporary

Under this item, the Contractor shall install temporary well casing
and shall be adgvanced through the cverburden to the tcp or becrock. Such
casing will pe lert in piace during rock coring, drilling the rock socket,

installing the permanent casing anc grouting the permanent casing in piace.

A1l tempgrary casing removed from a borehois shall remain the property of the

[4Y]

Z2-inch casing w111 be installed insice the temporary casing., The 2-

d with a stick-up of two and one-haif feet from

(]

inch casing will 2e nstall
grade to a point five feet into bedrock. The permanent casing w11l be cemented

into bedrock.

Cleaning

All casing to be instalied in the borenole will be cleaned in accordance
with Section £ pricr to installation.

After cleaning, the casing should be protectea from contact with possible
contaminants. Wrapping the casing with plastic sheeting or storage cn clean

pallets is suggested.



Well Installation

Installation of well casing shall be the Contractor's responsibility
and he shall utilize equipment he deems suitable to insure a satisfactory

well which will maintain alignment, plumbline and roundness during installation,
H. Rock Coring

General
Rock coring will te requirea at each arilling location once bedrock

is reached, It is the iatention of this item to obtain fifteen feet of rock core

[$9)

to confirm the top of rock, to determine the extent ¢f weithering and fracturing

-

5
i -
1 vty

n

¢ icentify the rock type and formation andg

cr

of rCck tnrougnhout the ccra

1]
u)

to evaluate the amount cf water in the upner zonaes of the Sedrock formation.,

Rock core of NX aiametar snzll de oataiﬁed by rotary drilling methods.
Three five-foot core runs are to 52 Grilled successively zt each well location
unless otherwise orderec by TEC. The methods used shall 2e adaptadle to
progressing shortar runs shouls the condition ¢f the rock, as ascertained by
drilling behavior and the resuits of <ne first core run a: 2ach location, so
dictéte, The success of the recovered core to accomplish the stated goals shaill

determine if shorter runs will e requiread.

I. Drilling Rockx Sockets

General
A socket shall be drilled into the top of rock at each well location
to allow permanent 2-inch casing to te grouted securely in place prior to

completion of the well., It is the intention of this item to provide a seal at



A

the overburden/bedrock interface and into the upper fractured bedrock surface
(if one exists), to prevent the entrance of overburden water into the bedrock

well annulus,

Method

A 2-inch or sufficiently greater diameter boring shall be progressed into
the bedrock to allow the placement of permanent 2-inch diameter well cesing into
the tedrock surface. The method selected may be percussion or rotary drilling
equioment at the opticn of the Contractor, The method and equipment selected
must be cepable of penetrating the bedrock at each well lgcation to a depth
reguired ty the workplen on the basis ¢f results of the rock coring performed

\

uncer Item H.

J. Well Crouting [for “gcv Wells)

Ceneral
A bentonite seal anc cement grout shall te placed in the annulus tetween

the Z2-inch casing and oversized holes cr other casing where used., The depths

-
—

and leocations of the grout sezl snhall te a&s required in the werkplen and in no

case shall te less than thet necessary to prevent the entrance of surface or

[44)

subsurface water into the well,

Prior to any sealing or grouting, the annular space between rermarnent
casing and oversized hcle snhall be cieaned.

Sealing and grouting shall be continuous from the bottom of the permanent
casing to the land surface. If a secticn of larcer pipe is temporarily
installed to keep the space open in caving materials, the pipe must be removed
while the grout is still fluid. The temperary pipe shall remai. the property of

the Contractor.



Methods of Installation

A detailed description of the desired grout placement procedure shall
be submitted by the Contractor to the DEC starf for review and approval prior to
any placement or grout.

Grout shall be placed in one continuous operation prior to initial set.

It bentonite pellets are used, a minimum of 30 minutes must be waited 7o
allow Tor proper swelling ot the pettets, before placement of the grout. The
s12e andg shape of the bentonite segl must be selected to assure free travel from
the surface to tcp of rock to assure a complete pack around the casing.
Bentonite anc grout shall be introduced at the bSottom of the space %0 be grouted
by a tremis or croul oipe and continued upward in all cases where the interval
10 De Ccrouted is not ciearly visible rrom the surface.

Srout may e uniformly poured into the annular soace without the &ic

Tremie Or ¢rout pipe where the interval 10 £2 grouteg s cisarly visinia

o
-4,
o
3

1

fren the surtece ang 1s dry.
NOo work will be permitied on the well for a periog of 48 hours atter
pizcement of grout. If high early strencth cement (Type 2) is usea, the

e reduced 9 24 hours upon approva) ot the IC starr.,

¥
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The materials required 10 grout a well snall consist of Portlana cemernt
(ASTM Ci50) ana water. Hydrated 1ime may De accec to tacilitate pumping
of the groutl mixture. Bentonite must be added to reduce shrinkage in amounts
from 3 to 5 pounas per bag (%4 1bs.) of cement, in which case adnut 6.5
gallcns or water per bag May be used.

Cement grouz placed to seal the annular space of the permanent 2-inch

well casing snall be mixec in the proportion of not less than five nor more than



six gallons of water to one bag of cement. Hydrated lime (10% by volume) maybé
and bentonite (3% by volume) must be added to facilitate pumping and reduce

shrinkage respectively.

K. Well Development

General

The Contractor shall develop each well by such methoas approved by
the DEC staff that »i11 effectively remove from the water-pearing tormatlian

the maximum practicz., quantity of sediment and other fine materials in order to

[14]

produce a satisfactory amount or seciment-free water. The work shall be done 1in

+ 1

a manner that does not cause undue settlement ang cisturbance of the strat

[«1)

above the water-bDearing formation nor disturb the seai establishea around the

well casing and therepdy reguce the protection otherwise afforded by such seal.

{

Methocas

Development may be accomplishea by pumping, 2ailing, surging, or Dy

[4%)

compressed air. Development work shaill start slowly with rates gracually
1ncreasing as development oreogresses. Development of each well shall be
continued until water pumpad from tne well at a satisfactory tast pumping ra

is clear ana free oT sediment.

L. Seaiing an Apandoned well

Gereral

A well that is to be abandoned may, depending upon local concitions,
require placement 0of a concrete seal to prevent contamination of the groundawater.
Concrete may be necessary to seal off part of or the entire length of the

apandoned well as orderea by the DEC staff. Wells which have penetrated a

-10-



confining layer may require placément'of the concrete seal only where the con-
fining layer has been breached to insure the quality of the aroundwater in the
confined aquifer. [If practical, all casing or other lining shall be removed

from the well as part ot the sealing operation. Casing which cannot be removed
from the well may require perforation in order to assure placement of an etftec-
tive ceal. A1l materials salvaged 1n the performance of this work shall remain

or become the property of the Contractor.

Placement of Concrete Seal

The concrete seal may be introduced from the top of the well. Flowing
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The top 0of the concrete seal sha}f terminate five feet Delow the grounc
surface or as cireciec 2y trne [Il statr. The remainino portion ¢f the wei|
shall pe filled ~11h native material., when ine casing or other lining s le
in place, the weil she Se cealed 25 above with the casing or 1ining removed t

a point fTive Teet Leiow the grcund surface., The remaining portion of the wel

shalil be filleg with native mat

]
Materyal

1)

S
The sealing material shall be Portland Cement ccncrete consisting of a
mixiure of two and one-halif (2%) bags o7 Portland Cement per cubic yard, with
fine and coarse aggrezate 1n equal proportions by volume. Water shall be adaed
in the amount reguired to obtain a slump of seven to nine inches. The fine
aggregate shall consist of sandg. The coarse aggregate (0 be placed in a well
tess than twelve inches in diameter shall have a maximum size of one inch. All

materials used 1n the concrete shall be approved by the DEC staff.

-1i-
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INTRODUCTION

This manual presents a procecdure for describing soil samples
obtained for earth and foundation engineering purpcses by

the New York State Department of Transportation. The proce-
dure involves visually and manually examining soil samples
with respect to texture, plasticity and color. A method is
presented for preparing a 'word picture'” of a sample for
entering on a subsurface exploration log or other appropriate
data sheet. The procedure applies to soil descriptions made
in the field or laboratory.

It should be underctocd that the soil descriptions are bacsed
upeon the -~udg-ent of the indivicduzl making the Zescripticn
Classificaticon tests are rncot aintended to be used to verify
the descripticn, but to provide further infermation for
analysis of <01l design crotlems or for possitle use cf the
soil as 2 censtruction material,

It is the intent of this system to describe conlv the constit-
uent soil sizes that have a significant 1ntiuence on the
visual acpearance and behavior cof the soil. This description
system 1s intenced tc proviae the best word description of
the sample to those involved in the planning, design,
construction, and meintenance processes,



Coarse-Crained Soil - Soil having a predominance of gravel
and/or sand.

Fine-Grained Soil - Soil having a predominance of silt
and/or clay.

Mixed-Grained So3il - Soil having significant proportions cf
both fine-grained and ccarse-grainel ¢

cifec.,
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SOIL SAMPLE IDENTIFICATION PROCEDURE

l1st Decisicn -

Is sample coarse-grained, fine-grained, mixed-grainec
or organic?

If mixed-grained, decide whether coarse-grained ‘or
fine-grained predominates.

Znd Decision -

What 1is principal component?’

=

Use as ncun in soil description.

Example: Sand

()

rd Decisicn -
wWhat 1s secondary component?
Use as adjective in soil description.
Example? Silty Sand

4th Decision -

Are there additional coemponents?

Use as additional adjective.
Example: Silty Sand, Gravelly



()
.

OTHER INFORMATION FOR DESCRIRING SOILS

COLOR OF THE SAMPLE -  Brown, Gray, Red, Black, etc.

MOISTURE CONDITION - Dry, Moist, Wet.
Jucdge by appearance of samrle
before manipulating.

PLASTICITY - Plastic, Low Plastic, Nonplastic.
Note: Sample must be in moist or wet
condition for plasticity
determination. For dry samp
requiring wetting make not
descriptien. Example - "
{lew or nonplastic) when

Plasticity not required fcr mzTl,
muck and peat.

v
\

STRUCTURE - Fissured, Bleocky, Varved, Lavered.
(Indicate approximate thickness of lavers)
The description of layering for ccarse-
grained scils must be made from field
observaticns before sample is removed

from sampler.
PARTICLE SHAPE - Angular, Rounded, Subrouncded

Other words, phrases, notes or remarks that will add to
the meaningfulness of the complete soil description.



Light Brown Sand, wet, nonplastic

Gray Clayey Sand with angular Gravel, moist, low plastic
Black Sandy Muck, wet |

Dark brown fibrous Peat, wet

Datk brown Feat, wet



