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December 11, 1987	 PHILIP R. MARINO 
ROBERT D. LIVINGSTON, JR. Senior Deputy Town Attorney

Receiver of Taxes 

Mr. Russ Keller, P.E. 
Senior Sanitary Engineer 
New York State Department 
of Environmental Conservation
 

Building 40
 
Stony Brook, New York 11794
 

Re:	 Merrick Landfill
 
TAl! Sani ta tion
 

Dear	 Mr. Keller: 

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

I believe that your office has on file prior 
Order(s) which effect in the same document both the 
Oceanside and Merrick landfills. I respectfully request 
that any prior documentation which addresses or includes 
the Merrick site be deemed superseded and automatically 
amended by the enclosed . 

..---4-:-'. ~",,-..... \.-.::";<\	 \\~ ;\": Thank you . 
..........  .:. ~. Very	 truly yours, 

W. KENNETH CRAVE, JR.
 
Town Attorney. _./l
 
By ~'fMi k'k.4-wJe 

Eu~e K. Ferencik 
Deputy Town Attorney 

cc:	 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.) 
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New York State Department of Environmental Conservation 

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

Thomas C. Jorling 
CommissIoner 

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, 

~~O~Ih/ 
Robert J. Owens ~ 
Senior Attorney 

RO/jg 
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STATE OF NEW YORK: DEPARTMENT OF ENVIRONMENTAL CONSERVATION 
x----------------------------------------------------------------X 

In the Matter of a Field 
Investigation to Identify Any 
Threat to the Environment Caused 
by the Disposal of Industrial 
and Hazardous Wastes by I

ORDER 
ON 

CONSENT 

NDEX # W1-0931-85-12 

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

Respondents 

x----------------------------------------------------------------x 

WHEREAS, 

1. 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 "Responde~t"), 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 

n 82 acre site located in Merrick, Nassau County, New York. The 

andfill has been operated by the Town of Hempstead, Department of 

anitation since 1950. Prior to 1950, the Site was reportedly 

sed 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 27-13l3(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 site, 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 
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(ii) identify any past, current and/or potential 

future releases or migration of hazardous waste, as that term is 

efined 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 required 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, Requisite 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, 
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itigate and eliminate any present or potential future threat to 

he environment posed by the disposal of hazardous and industrial 

a s t esat btrJZ;J;lilIliiiiiilt,m••MS'.'''''5I11Eff the 5 i t e . 

The failure of Respondents to submit or undertake a 

roposal, report, field investigation, construction program plan 

r 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 

Idegradation 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 effective 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") 

B. Oversight Checklist (Appendix "C") 

c. Guidelines for Exploratory Boring (Appendix "0") 

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

4
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V. Within 30 days after receipt of the Proposal, the 

epartment shall provide written notification to Respondents of 

heir approval or disapproval of the Proposal. If the Department 

pproves the Proposal, Respondents shall perform the Field 

nvestigation in accordance with the Proposal. If the Department 

isapproves the Proposal, then within 15 days after receipt of the 

epartment'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. If the Department 

disapproves the Revised Proposal, the Respondent~ shall be in 

violation of this Order, not having submitted an approvable 

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 
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nvestigation Report (the "Report"), founded upon its performance 

f the Field Investigation in accordance with the Approved 

roposal. The Report shall include all data generated, and all 

ther information obtained, during the Field Investigation and 

I ompleted site Hazard Ranking Score ("HRS") sheets and draft HRS 

jscore, as contained in the generic workplan [Appendix "8"]. The 

! eport shall identify, and provide the rationale for, all 
I 
deviations from the Approved Proposal. 

I VII. Within sixty (60) days after its receipt of the 

IReport, the Department shall determine if the Field Investigation 

Iwas conducted, and the Report prepared in accordance with the

Iterms, provisions and conditions of this Order, and shall provide 

I written notification to Respondents of its approval or disapproval 

of the Report. If 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 Rep~rt 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 U 
). 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 
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isapproval of the Revised Report. If the Department disapproves 

he Revised Report, the Respondents shall be in violation of this 

rder, not having submitted an approvable report and/or conducted 

Field Investigation in accordance with the terms, provisions and 

onditions of this Order. The approved Report or the approved 

evised 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 into 

additional off-site areas is based upon the belief that such 

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 
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tIl substances and materials sampled by Respondents pursuant to 

his Order. As used herein: "split samples" shall mean whole 

amples divided into aliquots; "duplicate samples" shall mean 

ultiple samples, collected at the same time from exactly the 

arne location, using the same sampling apparatus, collected into 

identical containers prepared identically, filled to the same 

olume, 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. 

XII. 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 the 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. 
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XIV. Respondents shall retain a third-party professional 

onsultant, contractor and/or laboratory to perform the technica 

engineering, and analytical obligations required by this Order. 
I 
lsaid consultant, contractor and/or laboratory shall have 

I emonstrable experience and qualifications in the type of work 

I hieh they will be performing. 

XV. Respondents shall not suffer any penalty under any 

the provisions, terms and conditions hereof, or be subject to a 

Iproceedings or actions for any remedy or relief, if it cannot 

I comply with any requirements of the provisions hereof because of 

I 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 i~ 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. 
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XVII. The failure of Respondents to comply with any 

rovision of this Order shall constitute a default and a failure 

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

XVIII. Nothing contained in this Order shall be construed as 

arring, diminishing, adjudicating or in any way affecting (1) any 

11egal or equitable rights or claims, actions, suits, causes of 
I •

/actlon or demands whatsoever that the Department may have against 
I 
I	 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 ~ffected 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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rom exercising any summary abatement powers, either at common law 

r 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. If, 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, 
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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 

equested or hand delivered to the addresses in Paragraph B 

ereinunder. 

B. Communication to be made from Respondents to the 

epartment 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 

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

Two copies to:	 The Regional Director, Regi~n I 
Dept. of Environmental Conservation 
Bldg. # 40 SUNY 
Stony Brook, New York 11794 

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 

espondents 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 
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such formal approvals as may be required by this Order. 

DATED: Albany, New York 

;)rJ. (1
I 

, 1987 

THOMAS C. JORLING 
Commissioner 
New York State Department of 

Envir mental Conservation 

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. 

By: 

STATE OF NEW YORK 
s. s. : 

COUNTY OF NASSAU 

On this ']O-a!-day of Se.,o-k-~bl.-t. , 1987, before me personally 
came J""o..!f"p,," 1.1. M.I)#J~{L'O, to me known, who being 
duly sworn, did depose and say that he/~ resides in 
Leu'TrNv# AI· 'f. ; that he/SliIIIt 
is the D..tJII:~/"fr CtlPlll of ilti. 7(j.VA,J Dr W(/4(/IJ'1'f;Ah , the 
respondents de~cribed in the foregoing instrument, and that he/~ 
signed his/~ name as duly authorized. 

pifJ/bt~8 SvPCflviJ()1l. 
~ u • P Wt"f4A AI 7r A./). 

Date: 

DAVID A. LEVY 
NOTARY,PUBLlC, State of New York
 

(~o. 30-4729!518
 
QI,lr.l1pp1ln Nallau County
 

Com,ml~lol\ t::-:p!rea March 30, 1efl 
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Revised: 7/85 

EXhI BIT 1
 

Generic work Plan
 

STATe SUPERFUND PROGRAM
 

Phase !I I nves t ~'2.I~'::. 

The Divlslon of Solid ana Hazardous ~aste, requires :ha: certain aspec~s De 
aaarEs~ed in any investigative worK (PhaSe Ii) u~aertaken to ae~ermlne the 
hazarcous nature of a site. This doc~men: describes generally the minimum 
amoun~ of ~ork ana reporting tnat must be dccomDli~hea by the consultant in 
perfor~lng a Phase II investlga:ion; the requiremen~s by the Divislon of the 
cons:.Jl:ant in perrorming a satisfactory Phase II invest.igatlorl is not limited '.0 

the i~ems descrlbea herewlth, but may inciude c:her neea~ to sa!isry unars~ereG 

Gu~s:i~ns on a site-specific basls. 

~~is generic worK plan will Oe aiviJea into five main areas: 

GeoDnysic~l Sur-vey 

2.	 Weil Drillina/DevE:lopment' 

3.	 Kecom~ended wei: Sampling and Analyses 

4.	 QA/QC Protocols 

5.	 Phase! I Report rorma~ " 

....	 Geoohysical Survey
 

The Droad considerations are:
 

a.	 Location 0: buriea matel'li'lls 

b.	 Oetermlnation of the presence of contaminated plumes 

c.	 Characterization of subsurface conaitions 

6ecause of complexities involved in detEcting hazardous wa~te at a given 
slte, f'llth adaed complica .. iolls of geologic ano~allties, the ~eDartment requires 
that specltlc geophyslcal stuales be conaucted aurlng each investigation. 
Generally, the goais of a geophy~ical survey are. 

- to minimize the number of drilling sites 

- to locate drilling and monitoring wells at representative sites 
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- to reduce risks associat~d with drilling into unknown terrain and waste 

- to reduce overall project time ana costs 

- to provide improved accuracy ana confidence levels to the project 

Some of the speclfics that are required to be determinea by ~he geophysical 
survey are: 

- layer thickness ana depth of sOll ana rock formatlons 

- r.1app~rlg lateral anomaiy 10ca:-lons 

- determlning vertical anomaly aeoths 

- depth :0 wat~r table 

- eXlstence of contaminatlon ana/or bUrled wastes 

r:JaoDing contaminatlon and [)urlea .Iaste boundanes anG contaminatea p1~r1es 

- determining verticai extent of buried wastes ana contamination 

- quantlTy magnitude of buried was~es or contam11ation 

- ceLel'mine direction of Ol"ouna\~ater flQl;- \ 

I 

- aet ect ion 0 for gani cs flo atl n9 en': he Ii ate r tab 1e 

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

:aDle 1 specifies technlqUes, which have been proven at hazardous waste 
sites, ana their application for various categories of a Phase II investigation. 
The preferred method must be emoloyea to characterize to the maximum extent 
possicle the subsurface stratlgraphy of an inactive hazardous ~aste site. 

71e findinos of the oeoohysical survey must be ~sed to enhance the 'ocatiQr 
of ~e'~s 'or obia~nlna samoles. from 12acnate plumes or affec:eC arounowater 
reClmes. ;'1is means t'1at qeoohys1cal Jata mu':>t be reauced and the finoinos useo 
to cetermlne the best lQcations Tor wells. 

2...ell Drilling
 

Ttiese shall include, but are not ~imited to:
 

a.	 number ot wel1~ (nested or sinale) and located on a map of the site. 

b.	 estimated depth of ~ells to the nearest foot based on available data. 

c.	 materials neede~ to properly construct wells, seal annular space ana 
secure wells with a steel protective casing and padlock. 
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d.	 split spoon sampling from graae elevation must be done at every 5 feet. 
A grain size analysl~ or A:teroerg limits for non-cohe~ive materials 
or coheslve materials respectlvely must be done at every change in sub
~urface lithology, as well as one such analY~ls in the screened inter
val. Ii conditions are such that a mixture ot cohesive and 
non-cohesive materials are encountered, periorm only grain Slze analy
sis. Hydrometer arlalysis must also be done if 20 percent ')f the sample 
is less than a No. 200 Sleve ~ize. 

e .	 Permeabi 11tY t es l.l ngot each 1-1elL Evacuat 10 nOT the 1'1ell r 0 r t h1 S 
de7.e rmilla .. ion ,,~11 be ~ccep7.ea. 

i.	 groundlJater elevatlon reaaings ln each well betore and after develop
ment. These reaClna~ ~ust be accomo!ishea for nor~ally recoverina 
wells before the dr l11 rla leaves the Slte, since If aa7.a 1~ unable to 
ShOll direc[lon 01' grouna'.:a:e r rlow, aaaitlonal wells should be placea. 

I l' 101'1 Yi e1din 9 ',I e i 1s, r eqU lr i n9 9rea t er t hall 8 h0 U r s r' 0 r r eco very, a" e 
erlcountered, chen the consultan: ana sub-concrac1.o,' mUST. deoar .. the 
51te, after the last ~ell aevelooment ana return at a later aate for 
it~ grounallater elevation measurement. It is required .... hat a Ilell mus't 
be develooea as soon as its recovery is comple~ed and as soon as prac
tically poss1ble before or ~urlng the dr111ing oDeratjon~ af the next 
Ilell. Tn1s process or :.taggerearlell develooment .Iill resJIt in only 
the last ... ell remainlng unaeraeveloped at the ena of the drilling 
operations. The consultan~ at this stage will have gathered enougn 
inforiTiation to ala in aetermin1ng the next course of action. 

g.	 development of each well. 

h.	 classification of the split £ooon samples by a geolog1st in the fieid 
using the N.Y.S.D.O.T. Soil Description Procedure. See Attachment 1. 

i.	 shallo~ soil samples, it required, may be obtained with a hand auger. 

J.	 The stanGard operating proceaures antici;:Ja"Cea to be used in drilling 
ana instaliation or DOrlngs ana '.Iells . 

• + In 'J S t ben0 tea .. hat 1 n m0 v1na from 0 ne \/ell to an 0 the ron - sit e I0 ca: ion 
for constructing a new well, all drllllng equipment must be cleaned of all 
tore1gn matter, washed w1th a detergent, rinsed properly wi~h water, given an 
acetone ~ash, then followea with a final hexane wash, in :hat order, or cleaned 
of foreign matter ana sanitizea with a steam cleaner. Any alteration to the 
~ethoa of cleanlna is to De aeterm1nea for each site by New York State 
Department ot Environmental Conservatlon. Similarly, in conducting split spoon 
sampling, the split spoon must be cleanea as above arter each sample alld before 
;ntroauction in a new bore hole. 

It is also required that a H~u oetector or OVA analyzer be used to monitor 
the gases em1tted from each split spoon sample as soon as the sampler is opened. 
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when an OVA analyzer is used, special precautions must be taken in usirlg a 
,j by which methane concentrations are recorded. Both f11tered and 

unfiltered samples must be taken to show the d1iference for methane. 

Prior to leaving a site, all equipment that was used 1n constructing the 
well, i.e., augers, split spoons, tools, acceSSOrles and other items such as 
vehicles and dr111 rigs must be cleaned as de5cribed above. 

3.	 ReCOr.li.lellaed Well Samo1ina and Analyses 

7he Divis10n expect~ that a m1nimum of 1 groundwater sample will be taken 
from eaCh well. The consultant is therefore requ1rea to note in the lion plan: 

a.	 number of grounawater samples recommenaed. 

b.	 recommended analys1s for each sample, keep1ng in mind that: 

i.	 if a determ1nation on the lype(s) ot chem1ca1(s) can be maae from 
a foregoing Phase I study or other sources, the~ analys1s shall 
be concentratea on those items. 

ii.	 if lhere is a suspectea multipliclly of chemiccls, but no 
detErmlnation on their classliication can be maae, serious 
conslaera~ian ~lll be given in analysing tor: 

A)	 total metals 

B)	 identification and quantitation or compoundS should be-done in 
accoraance with New York State Department of Environmen~al 

Conservation's Analytical, Quallty Control and Reporting 
Requirements as adoo~ed from the USEPA Caucus Protocol for the 
Contract Laboratory Program, with the reqU1reme~t that all GC/MS 
peaks greater than 10 perce~t of the nearest calibrating standard 
be included in the identltication and quantitation. 

An analysis for total' haloaenated compounds (TOX) must also be 
perfor~ed. This 1S to ens~re that no highlY soluble ha10genateG 
compouna rias undetectea ~y the GC/~S analjs~s. The results or 
tne TJA aloalysis must be auantitlvely comparea to the halide con
tent (mall as chlorine) ot individual chem1cals identified by the 
compreh~nsive analysis. If less than 95 percent of the TOX is 
accounted for, cons1deration must be glven tor the presence of 
highly soluble halogenated chemicals. 

In developing and extracting samples from wells, the Division will require 
that dedicated tubes, hoses, (rubber or tygon unacceptable), bailers inc1ud111g 
line and otner sampling equipment must be provided for each well. Groundwater 
elevation equipment may be used between wells, provided that after use in each 
well, the aetector is cleanea with a detergent wash, water rinse, acetone rlnse 
ana hexane rinse 1n that order. 
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4. Quality Assurance/Quality Control 

QA/QC protocols for sample integrity from the field 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 in ensuring sample integrity, as cleaning of equipment, dedicated 
samplers, chain-of-custody procedures, sample preservation, experience and capa
bilities of personnel and other factors assoclated w1th obtaining 3~d delivering 
hazardous waste samples to the laboratory. 

A quality aS5urailce document provlding for the committr.1en~ '0 the imolefileJl
ta:~Jn of quality assurance and quality control practlces aoplicabl~ to f~eld 
and laooratory activities of the hazardous ~a~te program must be orovloed. Tnis 
docume~t must be In accoraance ~ith !he ~YSOEC, Divlsion of SolId ana Hazaroous 
~as:e Cuality Assurance Program Plan rlhich contaln ~Guiaance for Preoaration of 
Comblned ~ork/Guality Assurance ~roject Plans for Wa~er Monitoring (OWRS QA-l), 
u.S. ~?A, 'l'Iashington, D.C., May 1983. 

5. ?nase II ;;,eport Format 

Cover: 

The reoort cover shall be in accordance \iith the samole attached hereto 
as ~ttachment 3 ana shall be printea on 6510. AtlantIC Past'?l uncoatea 
cover, Mis:y Bl~e color. The back cover shall be of the same mater, a1 as 
that of the front cover. \ 

Title Paae: 

Indicate: name of project (i.e., "Engineering Investiga~ions at Inactive
 
Hazardous waste Sites in the State of Ne~ York, Phase II
 
Investiaatlons"); the site name, location (Le., municipality and county)
 
and NYSOEC site number; preoarea Tor (i.e. Division of Sol'id and
 
Hazaraous waste, New York State Deoartment of Environmental Conservation,
 
50 ~olf Roaa, Albany, ~ew York, 12233-000i); prepared by (i.e., contrac

tor's name ana adaress); ane date submitted.
 

'dole of Contents' 

Lis: all sections and subSections of the Phase II Report. 

Section 1: 

Executlve Summary -

Brlefly describe the slte, Phase II effort, site assessment and HRS 
score. (Include a portion of the USGS 7.5 minui.e Quadrangle Sheet S 112" 
x 11") with site locatea, name of the Quadranqle and the coordinates of 
the site, identified on it, as well as a sketch map of the site). 
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Seer, on I I: 

Purpose 

Describe the goal of the Phase II effort at the specific site. 

Section III: 

Jescribe the scope of the Phase II effort including, but not necessarlly 
limitea to: geopnysical :>tuaies. coring and f"lonitoring (Iell placement and 
lnstallatlJn, samplll1g ana sampling statlon selec~ion (soil, surface '.Jater, 
grounawater and air samples.) 

Glve reasons for the locations chosen for monitorina wells and samplina 
stations. Also incluae details of moni~oring weil installation ana 
envlronmental sampling techniques usea. 

Section IV: 

Site	 History-

A descrlption of ~aste disposal, ooeration of the SltE, chance in ownershio 
ana slgnificant events such as, boil ~a:e, notices issued by- a health 
aeency, reoorts of leachat.e outbreak, T'lsh kills and refilediai actions tap:.en 
~hould be lncluded. \ 

Section V: 

Site	 Assessment 

i)	 Description of site topography indica:ing such items as general 
~lope of the site and proxlmity to surface waters, orivate and 
public ~;ells, commercial buildings, dwellings and sensitive 
envlronments. 

ii)	 Description of hydrology of the site, include Ga:a ~rom eeophysical 
stuales (plots), boring logs. monltorlng well dala ana soil test 
data. (Depth 10 arOUllawater, aquifers of concern, dep:h of 
bearock, soil ana-bearock permeabilities, ana any unique geologlcal 
characteristics such as. Dut not limitea to, multiple aquifer 
systems ana karst topography should be noted.) 

iii)	 Describe the oDservations of the site inspection, e.q., was 
1eachate flow noted. ~Iere drums observed and .... ere they full or 
empty. Assess site contamination. Summarize the results of both 
past and Phase II samoling programs. Indicate the waste types arid 
quantities on site if known, and the extent OT contamination of 
soil, surface water, groundwater ana air. ~ote when samples were 
taken and the location of samples on a map or sketch of the site. 
Include a description of how the QA/Qe plan was applied to the 
site. 

-6



Section VI: 

Final Application of ~e Hazard Ranking System - The final application 
of the HRS must incorporate all 1niorma:ion collected in the Phase I and Phase 
II lnvestigations of the site. This section of the loeport is to lnclude: 

i)	 Narrative Sumnary - limit each narrative summary to one page 
(DOUBLE SPhCED). Use active voice as much as possibie and ident1fv 
actors--that is, say "EPA erected a fence." no': "a fence was . 
erected," or ":he State filea suit." not "a st..:it was filed." Be 
sure to tie the :nforma:lon to the reSDonse category/statu: codes 
YOu are asslgnlng the slte. 

a.	 Site name (incluaing ori~ln of name). 

b.	 Site location - city, county, and state 

c.	 Size 

a.	 ~ature of operations (lanafill. recycling, manufacturing, etc.) 

e.	 History of o~nership/operations - prlvate, public, bankrupt, 
permitted (by .,,:nom? to co I,hat?) currently operating (how 
long), closea (no~, long). 

f.	 'Wastes present (types, amounts, in I:hat torm, buried, on SUI"

face, etc.) 

g.	 Media affecteG ana ~ith what (including source of an~lytical 

aata) 

h.	 Important demograPhic information. , 

1.	 Important geograph1c informat1on (nearby surface water, 
aquifers, wetlanas, etc.) 

k.	 Enforcement actions 

k typicai summary is OUlllned belo'L While no singLe exar1::J:e can 
cover the variety of conaitions at hazardous ~aste sites, thlS one 
11lustrates the types of lnformation and form ~e ~ant. 

Name 
~ocation 

The ABC/GEF (name) site covers (size) acres in (location, inclualna 
county). ABC (aescri~e operations) on the site (date), when it 
purcnased the property from OEr-rrelationship oi DEF to the site 
operatlon), ulitil (date), .... hen it(Cescr:l"be Op~ratlons/olHlership 
history). 
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The companies disposed'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 wlth 
(chemicals). The site is (important qeoqraphic information). 
About (population affected) are (affected hou). 

In (date), (who) filed (describe any leqal action). In (date), 
(who) (aescribe any cleanup actions). ~ 

ii)	 Portion of USGS auadran91e with site located on it and the name of 
quadrangle ~oentifi~d as also req~ired in Section I. 

iil) Upaated HRS WorkSheets 

All appiicaDle aata collected in the Phase! and Phase II investi 
gations ~i 11 be used ~o complete these wOI'ksheets. 

iv) Updaled HRS Documentation Records 

~ll applicaole data collected in the Phase I and Phas~ II investi 
oatlons ~ill De used to comolete the HRS Documentation Recorcs. 
All sources of infor~ation suoplied in the documentatlon recorcs 
must be clearly referenced on the same ~age ~nere thlS informatlon 
is presen~ea. In aadition, coples of all aocumen:s indicated a~ a 
source of information must be supp~ied. This incluaes correspon
dence, samollng ano analytical oata (even iT previously presented 
in the Phase I r'eport), professional papers ana reports. 
Informatlon basea on conversations with Kno~leaoeaole individuals 
m~st be confirmed in a memoranaum or a letter, ana a copy included 
;vith the rlRS Clocumentation Records. Also, a coPy of the site 
sketch or map illaicatinq the location of samples (as requirea iii 
Section IV) must also ~~ included in this section. 

Updated C:P,A. Form 2Q7U-13 "Potential :-iazardous waste Site, Site 
Inspection Form," or any revlsion of such forms 
shall be used. 

NOTE:	 Iniormation presented on the ~RS Docu~entation qecords 
is :0 De :ypea and not ~andwrlt:en or ~r~n:ea. 

Appel1d1x: 

All ra\~ data (i.e. ~eophysical, analytical, etc.) shall be presentea in 
the appendix. This shall be in addition to any reduction of data pre
sentea elsewhere 1n the report. 

6. Special Conditions 

Tne consultant is required to observe certain conditions during the conduct 
of a Phase II investigation. These are: 
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a.	 Site visit must be made'prior to completion of the work plan for 
reconnai~ance and especially for determ:~ing access problem~. 

Those Of concern should include: is physical acccess possible. is 
auxiliary equipment required. can wells be located on or off the site. 
is off-site access permitted. are easements necessary. etc. 

rTf'! ;tJ-H~ '( •. _ 'A'll tl._ JEbel ,.,ent .• I.~ _3 <'ce 'hat; r"occr_ 

~~mE;;iG~b;~,; ~:~: '::~:::~;~:b'::5; <:~: ::,:", ,,:,:::, 8-' 
~_'3eq~), 

b.	 ~ame ana adaress of all sub-contractor must be submlttea with an ite
mized list of job~ ana cnarges. 

c.	 The following requirements deal with the conStructlon o~ overburden ana 
rockwells. These are entitleG: 

i.	 Guidelines for :xploratory Boring. MonItor ~ell Installa:ion and 
Documenta:ion of these activities. 

ii. Guicelines for rOCi<wells 

a.	 The attached uversiaht CheCKlist, (DSHW oersonnel) 3re items that DEC 
staff en~ure ~ill b~ met during their oversight of :he Phase !I 
investiaation. The checkllst is made a Dart hereof, a~a the consultant 
must at~a minimum meet these requirements aurinq hlS Phase II investiga
tion field activlties. 

Reference 

Geophyslcal Techniques +or Sensing; Bureau of Wastes ana waste Migration; 
U.S. Environmental Protection Agency, las Veaas. Nevaaa. 236pp. 
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TAnu 1. APPLlCATllHl or G[()PIIYSICAL METIIODS TO IIA1AIWOIJS WI\STE SITES 

____~RJ~l~~atio~ ~ _ 

Mapping of Geohydrologic 
Features 

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

~ocation and Boundary 
Oeflnition and Buried 
Trenches with Metal 

Locat rOll alld BOUlldar-y 
DefinitiOIl of Buried 
Trenches without Metal 

Locatioll and Definition 
(ex. Drums. Ordinance) 

._---------  ----~----- ---_.. -_.

1. Primary Method - Indicates tile most eftective method 
2. _ S€.condary Method - Indicates alld alternative apprOilch 

Radar E1('c t '0 om il91l et icc;- ... - -, 

1 1 

12 

1 1 

1 

2 2 

Rpsi s t i v i t Y 

1 

2 

2 

SeLsmic t~e t ill De t~c tor- . Magp.t_ome ter 

1 

2 ? 2 

2 

1 1 

. .
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Revised: 
~AC:sb;sjc 

EXH IBIT 2 

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

8ureau of Hazardous Site Contrel
 
State Superfund Program (Phase II Investijaticns)
 

Gversi;ht Checklist (2HSC Ferscnne1 ~I 

1.	 ~re the consultant's personnel actually on site? (~ydroseclogist/ 

Geologist?) Co not let work cegin until ~e or she is t~ere. Advise 
Cent ra1 0 ff ice i f ~o ssib i e . 

2.	 ~re the drillers being supervised by the consultant's representative as 
the contract dictates? 

31	 :s the reduced geochysical ~ata available en site? :5 t~is data being 
vsed to locate t~e wells? if not, why? 

4.	 ~re the nu~ter of wells being installed, tr.e ones ~ro~osec in the scc~e 

of wor~? :f ~ot, why? 

5•	 : s cr ill i n.9 flu i d be i n9 use C 1 nthe :0 ngo ins pro cedur e ? .... hat kin d? Cr. 1y 
clean potaole water fr.ay be introdt;ced into the ....ell. A sample of the 
water must be obtained and rett;rned to the r;YSCEC l7:obi1e laboratory- ~cr 

analysis. 

c.	 ~s an up-to-date work ~lan on site? is it similar to jOt;r copy? 

7.	 ~ake notes of types of equi~ment and procedures ~eing used. 

8.	 :f the wells cannot ~e completed in a single day, are the proper pre
cautions being taken to protect the integrity of :r.e well? i.e., Are 
steel ;;lates being t;sed to cover the wells? Are leeks ::eing installed 
en t~e ~el~s before tne contractor ~eaves the slte? 

9.	 :f the safety equipment contracted for being used? 

- level A, B, C, C? 
- HNu, eVA, Explosimeters? Daily Calibration at the beginning of each 

workday prior to'use is required. Determine 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 personnel at all times for him to receive payment. 

1C• Sam p1i ng 0uri ng ~J ell 0r ill i n9 

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 
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were not there. If OVA, were multiple readings taken with and 
without a filter for methane? Request records by which the last 
cal ibration 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 ~ith clean potable water, given an acetone wash, 
then followed win a final hexane wash and air dried. fl,ll equipment 
must be steam cleaned or chemically washea prior to drilling a new 
well, i.e., before the first well on a site is commenced and 
thereafter between each well on the same site. 

c)	 When taking split samples, the sample must be placed in the sample 
container as soon as ~ossible! Are these samples being checked for 
volatiles right away? Have they been left sittins for any length of 
time over 1 minute? !f 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 .....aste (garbase, 
refuse,etc.) coming out of the hole. If waste is encounterea, DEC 
personel ~~st halt the operation. The consultant ~ust be notified as 
well as Central Office :M~~E(jIAHLY! , 

12.	 If at any time CEC personnel feel in personal danger as a result~of 

the ongoing operation, they shoulc leave the site and inform the 
consultant and Central Office immediately! 

13.	 Entries in the field book ~rovided should be made in indelible ink. 
Please remember to enter the: 

Site Name
 
Date and Time
 
Name(s) consultant's representative(s)
 
Sisnature
 
Comments. You should take as many notes as ~ossible.
 

This book will be returned to the Central Office at the end of the 
second round of Phase II investigations. 

14.a)	 The consultant 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 grounc and out of mud and any other material that may potentially 
contaminate the well. 

Us€ 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. 
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b)	 There are times when drilling equipment ha~ to be wlthorawn from the 
hole for various reasons, then re~inserted in the hole. In 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 intendeo 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
des1gnated staging area. 

15.	 D~"'lng dnlling opera~ions ana '?specially well construct1on, no tore~qn 

ma:ter should be lntroaucea iG:o the hole. For example, a tape may De 
used in measurlng the deeth of ~he hole, or length of pvC ~ell casing. 
L:s",ally, this is left lay,r,g in the mua arO:.Jnd :he "eli then useO 
~ithout cleaning. It must be demanaeG oT the consultant's represen
ta:ive that the tape be roliea up or placea in a bucket or clean water 
after each use to ensure tna~ it is not leTe laying on the ground after 
each use. The argument that the mud is the orgininal cuttlr,gs from ;:he 
tlo;ei s not acceptaole. The tape must be ',lashed bet",een holes. 

:'6.	 In constructing the ~;ells. at least a 1" layer of mediLJr.'l graae sand 
must be placea at the bottom of the hole, :hen followed by !he ~ell 

screen ana casing. Meaium graae saGd must be olacea arC:.Jna ~he casing 
Jp to a 2 it. :evel aDove :he casingdith tf-Je use or a -:-;::"1:::. 
Following this, a bentonlte seal 2 i;. In aeptn must be ~1acea on top 
of the sana by means of a T~E~!E. there may be resistance from the 
ar,ller/consul:ant to introaucing the bentonite pel lets nith a tremie, 
but thlS must be demanaed, since there is no guarantee that brldgi~9. 

will not occ~r if aone by hand. A seal of a cement-oentonite mlxture 
~hould then be introduced from the top of the bentonite seal up to 
craae. This must also be placea with a TREMIE. 
~ , 

The vo Iuffie of ~nd pack from the bottom of the ho leta the des; red 2 it. 
above the wel~ ,creen should be calculated; likewlse, the ':olume of 
cenen t I ben ton i t e mix reQui red sh0 u1d be cal cu1ated. The se Vi ill g1 Ve a 
reasonaole approximation that bridging has not occured. 

17.	 G~ly threadea flush-end, ~S~-aDDrcvea PVC pipes aie to be used as 
well screens and casings, '~(J PVC glue is ~o used! 

Hi.	 Be sure that the depth of ~ell coinciaes with the reQuiremen: of the 
..... ol-k plans. For exa'Ti pie, j f the vi 0 r K p1an ca I1s t or a 50 f 00 t we 11 , 
require that the consultant measure the final depth in your presence. 
If le~s than 50 ft. or deo:h reQuirea, make a note in your fiela book. 

19.	 Well Development 

Durlng the drilling of the well, the sides of the hole can become 
s~~ared with clays and other fine soils. This can effectively plug the 
wall 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 sufT'icier,t \/ater from the well 
before obt~ ~ing a fresh groundwater sample because water cannot flow 
easily into the well. 
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Well development is the process of cleaning the face of the borehole 
and the formatlon 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 ~ater to flow into the screen easily. 

b.	 To remove clay, silt and other fines from the formation so that 
during sampling, 'Iater ,jill no: De turbid or contain suspended 
materIals whicn can interTere with chemical analysis. 

The development process is best accomplished for monitoring wells by 
causing the natural forma:ion wa:.er 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. 

MethOds suitable for the development of monitoring ~ells are as 
toll OI'IS : 

a. Surge block: 

A surge bloCk is a rou~a plunger with pliable edges such as belting 
:nat ~lll not :a:cn on :ne well screen. Movlng the surge bloCk 
forcefully up ana down inside, the well screen causes the ~ater 

to surge in and out ~hrough the screen accomplishing the desirea 
cleanina action. 

Surge blocks are commonly used with cable-tool drilling rigs, but 
are no: easily usea by other types of drilling rigs . 

.', 
b. Air lift: 

Compressed air pumpea down a pipe inside the well casing can be 
usee to blow water out of the monitoring well. If air is appliea
:0 the well intermittently and ·ar short periods then the ~ater is 
orlly raised inslC:ie the casino rather than blown out and will fall 
baCK down the caSlna causinq-:he desired back ~ashina action.. 
Finally, blowing the ,yater out .... i 11 remove the fines -brought into 
the screen by the agitating action. 

Considerable care must De exercised to avoid injecting air in 
the formation OutSide the well screen and alter subsequent chemical 
analyses of water samples. For this reason, the bottom of the air 
pipe should never be placed do~n inside the screen. 

Another restriction on the use of air is the submergence factor. 
Submergence is the feet of ~ater above the bottom of the air pipe 
while pumping (blowing water out) divided by the total length of 
the air pipe. Submergence should be on the order of at least 20 
percent, which may be difficult to achieve ~\'ith mallY shallow moni
toring wells. 
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c. 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 tlnes each time it is brought to the surface and 
dumpea. Separa!e baIlers and lines must be deaicated to each wp.ll. 

Surging by pumping: 

Starting and ~toppir9 c pumo so that the water is alterna~ely 

pulled into the wel; througn the screen ana backflushea through the 
screen is an efiec:ive aeveiopment melnod. Per'oaically pumplng to 
waste wlll remove t~e fines from the well and permit checking the 
progress to asSure tMat Gevelopment is complete. 



EXHIBIT 3
 

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

PREFACE
 

~his Cocument is intended to provide guidance and references for use by 

~YSCE: Civision of Solid and Hazardous ~aste staff. It is intended for use as a 

stant2rd to to utilized when discussing or negotiating :~e scope of field work, 

when evaluating proposals sub~itted to eEC for approval, when designins a CEC-

sponsored project and for DEC oversight, supervision and documentation of 

explcratory toring ane ~onitcring well installation activities. 



I.	 LNT~ODUCTION 

The	 guidelines presented herein describe procedures, equipment and 

materials which represent a minimum level of performance to be followed hy 

the	 De~,artment's consultants or to be acceptable to nEC staff when 

discussing, negotiating, reviewi~g, designi~g, overseeing, supervising, 

and	 documenting the performance of the suhject activities at inactive 

hazardous waste cisposal sites. 

I I. I~PLEME~TAT:nN 

A.	 DURPOSE 

1.	 Exploratory Bori~g 

Exploratory boring is performed to obtain samples of subsurface 

materials which can ~e visually examined and identified, to conduct 

downhole geopnysical logging, to oDtai~ samples of sunsurface 

materials for physical andlor'chemical 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 ana/or 

chemical analysis, and to oDtain i~formation on aquifer Characteristics. 

3.	 8ocumen:ation 

Documentation of exploratorj ~oring 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 II investigations is accurate, and 

for establishing justification for approval of the work or authoriza

tion	 of payment for the work performed. 
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B.	 SCOPE 

1.	 Exploratory Borino 

Exploratory boring consists of all machinery, equipment, materials 

and procedures utilized to advance a borehole into and below the 

ground surface. ~achinery and equipment include drill rigs, rods, 

!Jits, aut;ers. c=sinIJ. wasr, tL,;GS and tools. ~:aterials incluae crillir.c; 

water and muds (bentonite). Procedures include driving. jetting • 

.... ashing. ausering, 'ind drilling. Exploratory boring also includes ale 

following related activities: consultant's procure~ent of required 

permits. and any prior approvals required from DEC or other feceral. 

State or local agencies. and surveying to determine tr.e precise loca

tion and grouna elevation of each exploratory coring. The Universal 

Trans - ~ercator 5jstem and t~e 1929 L.S. -acetic Survey. See 

Section" C for details of such activities. 

2.	 ~~ 0 nit 0 r inc ~.: ell : nS : all at ion 

Monitoring well installation consists of all machinery, equipment • 
., 

materials and procedures utilized to advance a boring into the grouna 

and	 to place a monitoring well in the borehole. ~achinery and 

equipment are similar to that utilized in exploratory boring. 

~aterials include ~r~:ling fluids and the items l,;tili:ed in a r.,oni

taring well assembly including 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. ~onitor 

well installation also includes the following related activities: 

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



" 

Throughout the period during which the work is progressing, the 

consultant is responsible for providing reasonable access to the ~orK site for 

the personnel and equipment performing the work, supervising agency personnel 

and for any other personnel authori zed to be on the site, 

C.l,3 ~ork Area, Utilitles and ODstruC:lons 

Prior to mov1rg ~qu1pmen~ on ~o the site, the cons~i:ant is respons1bi~ 

for es:aDlishlng locations of any necessary office area, equipment and material 

storag= area, malntenance area, drilling locations ana rOadrlays to and from such 

areas. The consultant is responsible for maintaining such bui~dings and areas 

in a conaition \'Ih~ch are bot..h accessible ana usable a;lO for ;eaving sucn areas 

in a satisfactory corc;:ion ~pon comD1et~on of the ~or~. 

The ccr.sul:an~ ~s rfs~c~~icl~ ~or de:erm11'1g the crEsence ana lcca

:ion G~ any sUDsurface L:~lit~ES or oDstructions prior to :ne CC~Tiencement of 
\ 

work, and ior avolcina SUCh features Guring the performance of the work. 7he 

cansu'itant is resPol1s1ble for reDairi~g, replaclng or paying the cost oT any 

such •. or~ on any utility or ceject ~hicn is damageJ curing the performance of 

tne "ion.. 

Do r; '" ,...~,,:, r"I'" 0C.1.4 • '-' _' ", """, I ........
 

C. :.4. a General 

The consultant is responsiole for :norOugn familiar1ty with ana 

knowledge of plans, speCifications, ana work schedule and must be thoroughly 

prepared to perform the requirea work in accoraance with such plans, ~pecifica-

tions and schedule. 

The consuitant is responsible for performing all work in a profes

sional manner, utilizirlg exper4enced and Qualified personnel (no substitution 

~ithouL DEC approval), machinery and equipment in gooa working order, quality 

materlals, procedures and codes in accordance \vith accepted industry standards 

and applicable safety codes and requirements. 
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required from DEC or other federal, State or local agencies and sur

veying to determine the preclse location and ground elevation at each 

monltor well location, and to establish a fixed measuring point for 

each monltor well. See Section 11 C for details of such activities. 

3.	 Dacumen:ati0n 

Dac;men:ation canS1S:S or ereating ana malntainln9 a perl1anen: ~·lt'it':E::n 

(~arrative and grapnlc) daily recara af ~eather canditions. slte con

ditions and aevelopments, of all work performea on a project incluainq 

all personnel, machinery, eaulpment. mater1als and procedures utilizea 

an the ~rojec:. Dac~menta:ion al~a includes the compila:lon G~ a 

camplete \,rit"l.En recorc,~nlch ~umrnarizes c~ 1 Der:iner.: c:::serva:io::s. 

en the ~ite. anG sceclflc ,	 , 

,...
"', 

C.: Consul:ant':; ResDanslbj1ity 

C.l.l Permit:,
 

Prior '\.0 cammenc1ng ,.ar,.:., the cansultant 1S responslble Tor aDtaininc
 

. ,all permits, licenses. acorovals, eec .. a I I cce'l

cies Nith ~~risdic:ion ever the wor~ to be performed. The consu1:ant 

must comply with all terms, conditions, provisions, etc .. Of such 

appravals ana Vlith all directives, bath written and verbal, issued by 

such agenCles. 

(.1.2 Access to Site 

The consultant is responsible for confirming that all necessary 

rights-ai-access, easements, rights-af-way, etc. have been obtained 

prior to commencing any activity at a site. 
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C.l..1.~ ~d~ere"1ce~:J ::>la nc;. SoecifiCdtions and SChedulo: 

The consultant is responsible for performing all wor~ in accordance 

with the plans and specifications and the ~ork schedule agreed upon prior to 

commencement of the project. If the consultant wishes to deviate from the ~lans 

and specifications or work schedule, ver~al agreement must ~e reached with 

staff, and suc~ agreement ~ust Je confir~ec ;~ writing ~y the DEC staff no 

than five ~orl:ing days after the cate of SUC1"\ ver~al agreement, Appropr1dte 

notes of SUCh verbal agreements ~us: be maintainea ~y ~0:"1 DEC and t~e con

sultant. Throughout the ~roc;ress of all ~on. the consultant must coordinate 

his efforts with ot~er contractors or workers on the site to ensure t~at Sdt~S. 

prc~ress on the ;:r'Jje(:t is maintaineC. .JE<: ~/II"t11"'J>'14 ,lIS ~ .....mf;" ~~,;,.. 
-:4~/~ ~f-#/~~I' /G.;~ A~~~,.IC;~~ 

C.l.~.c ::-"'u;:ne l1f and "'re r ials /-I""nr,9cr;;,., A. / A. '_J 
- ~ - .•• / '" 4J I'C-"-' ~~$ u~,L,(..F '"71 aV~J/~ 

r 

The consultant is responsi~le for providing all appropriate e:Ji~e"1t ~ 
\ \ 

and ~a:erlals in a::or:ance Wlt~ :~e ;:lans ana specifications; for assurlr.c. :~at \ 
\"

,.. , ~ ~L.. ....... _ 

suc~ i:el7ls are f:.;nctior;al and of reC'Jired capacity, ::1mensions ana quality; 6Jr 

maintai:1i:;; :~e ecui;:rnent ana i71atenals in a C:;ln:jitlJn suitable for use; ana fJr 

utnizing Si.icn eQui,:r.er;t and r.ateria'ls in a professional and safe manner. 

The consul:an: is res~onsi~le for restorl'~ t~e ~roject area and all 

other areas :is:~r:ed curing :~e ~erfo~ance of :~e ~or( to a condi:ion at ~eas: 

equal to t~a: wnic~ existed at t~e time of :~e co~mencement of sucn worK :~nce~ 

certain conditions arrangements mace prior to oraerl~g performance of the ~or~ 

may dictate that a person o:ner t~an t~e consultant is responsible for 

restoration). Sucn restoration s~ould, at a minimum, preclude adverse impa:ts 

on or danger :0 the health of persons who may be allo~ed to have access to the 

site, impacts to the environment such as erosion, contamination, ponding, etc. 



·; ..
 

C.l.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 

dri11er 1 s daily logs a dri11er 1 s well logs records of materials and quantities 

used. 

C.2. :xolora:ory 80ring 

C.2.1 Gener~l 1nt~nt and ~esign 

The location and design of exploratory borings are to be 8aserl on a 

~umJer of factors. Such factors include: the intent of the investigation, the 

specific p~rpose of the 8orings, the a~ount and type of infJr~ation rinicn is to 

be ge~er~:ed fr~~ t~e :a:a to be obtained fro~ the borings, an estimate of 

existi~g S~Jsurface conditions, the ty~e of drilling e~ui8~ent availaDle to pe r -

f 0 rr:1 : or e,o/ 0 rr., : he access i j i 1i : y 0 f the" dr ill i n9 10 ca: i 0 " S and t he '1 at ure of t ne 

I: is inoerative that the consultant comply with the applicaDle plans 

and s~ecifica:ions ana procedures and protocols where provioed to ensure 

~hat the equiJnent, materials and procedures utilized co net jeopardize the 

quantity or cuali:y of the information and samples obtained and the success of 

the boring progra"! anc :ne overall investigation. 

C.?.2 ~Quis~ent 

Exploratory boring equi~ment consists of a drilling rig and appur

tenant items such as drilling casing, roas, bits. wash tubs, pumps, hoses, etc. 

Drilling rigs commonly used for exploratory boring are augers (solid or hollow 

'tem), rotary (air or water) and cable tool rigs. 

C.2.3 Methods 

£xploratory boring may be accomplished by various drilling ~ethods 

..uch as augering s drilling, washings percussion or cable tool drilling. Since 
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representative samples of the material 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 1S ~o De taKer ~o minimize or avoid the introduc:lon 

of ~xtraneous material into a borehole. Extraneous material can be introduced 

in:J a borehole intentionally or by accident. The intentional intrOduction of 

sue., materials will usually De in the form of additives such as drilling water, 

ar~1ling muds and shock trea:~ents to accelerate the ~reakdown of such Muds. 

T~e i~:entional l~:~o~u::ion of any aadi:ives into tne ~orenole will 

~ot be acceptaDle without the ~rior ~nowledge and approval of the 0~C personnel. 

When the use of adci:ives ~as Jeen a~proved, they are to be stored in 

pac<ages, containers or tan~s wnicn preclude the aedition of extraneo~s 

~a:2rials and tne ae:eriora:ion, ceco~Dosition, etc., of the additiVe. kny 

adsi:ive which is contaminatec or has deteriorated in any way is not to be uti
, 

lized. In an exploratory boring or monitor well installation, mud tubS or other 

positive containers are to be utilized for tne storing, mixing, introduction or 

coi;ec:ion of drill additives or return fluids (water, additives and cuttings). 

~its excavated in t~e ;round will not be accepta01e for the storage, mixing, 

int,oduction or collection of sucn additives or return fluids. 

The use of additives is to be in accordance with the approvals given 

by ~~C personnel and witn any instructions provided ~y a manufacturer, wnere 

appl icable. 

C.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 
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introduction of extraneous materials. such as lubricating oils. into the 

borehole. 

C.3 Samples for Visual Examinatior., Identification and Analysis 

C.3.1 Sample Collection Methods and Frequency 

Samples of subsurface material s are to be collected in a ffianner which 

is consistent with the pur~ose of :he ~roject and the nd:ure of ~he ~aterial 

being saffipled. A descriptic~ of ~a~pl irg nethods will be provi~ed by CEC in a 

separate document at a later cate. Refer also to ASTM cesignation C1586-67, 

C1587-74, D2113-70 and ASTM ~u2~icati:n STP 47; for a description of saffipl ins 

If it is de:er~;~ea ~~2: c:~:~r.~G~S sc~~l in~ is not necessary, spl i:

spoon sa~Dles of subsurface ~a:e~ials (sci', rock, ~a5:E, etc.), f)r ~is~al exa

~;~at;on and icentificatic~, =r~ :0 te ~:te;nec c~ = 2inimum five foot ij;tervc: 5 

with a 9rain size analysis ~~~ ~:r-::~es~~e ~a:eria~s cr ~tter~ers 1 imi:s fer 

cc~esive ~aterials at every c~ar.;e in s~t-surface 1ithology, as weli as one such 

analysis in the screened in:erval. ~cs: chanses in material will be initially 

evident to the well driller on the basis of t~e behavior of the crill ing equi:

ment and by observation of CJ::i~ss returned ~o the ground surface. Such 

indica~icns should be no~ed, reeced, and :~e sampl ins schecule ane/or process 

adjusted ~o address such chan~es. 

C.3.2 Use of :utti~cs and ~ash Samples 

Cuttings and wash sarr.ples ~ill generally not be acceptable for 

physical or chemical analysis tut rr.ay ~e utilized to monitor subsurface 

conditions between sampl ing intervals. A simple kitchen s:rainer can be uti

1ized to collect and observe samples from bail cuttings or drill return water. 
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C.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 borenole S~ou11 be cleaned out and an acceptahle sample 

obtained from the interval i~mediateiy succeeding the location (depth) of the 

previous attempt. 

C.3.4 Initial :xa~ination 

When possible, samples are to De examined initially in the sampling 

device or on a surface wnich allows ade~~a:e visual and ~~u exa~ina:jcn of 

:ne material. Such examination snould include observation of )oth internal and 

external features and cnaracteris:ics of the sample, inciJaing color, texture, 
, 

moisture content, graoarion and grcin size. 

If a sa~ple is to be ob:~ined 70r ~nysj:al or cnemical analysis, the 

initial examination process is to be moaified in accorcance with a docu~ent to 

be supplied by DEC at a later date, which deals specifically with the suoject of 

soil/waste sampling for physical and chemical analysis. 

C.3.5 Samole ~andlinc 

Care is to be exercised in the hancling 07 ali samples conmensurate 

with information already aVd1lable about the site and the material (s), which may 

be present at the site and the pur~ose for which the samples are to be utilized. 

Prudent judgement is to he emolayed by all ~ersonnel 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 techniques and other factors which might 

become evident as the work progresses. 
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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 observ~tion of the 

samples by appropriate personnel. 

Spl it spoon samples are to he placed in one pint (minimum) capacity 

glass jars with screw-on caps, labeled as to project, bori~g number, date, and 

sample interval, ana 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 

~oxes of a size suitable to store alternate side-Dy-sioe rows of core of the 

appropriate care diameter, i.e., EX, AX, 8X, or ~H. Eacn core box is to be 

laueled as to project, boring number, run nunDer, sa,",pling i'1terval =nd date. , 
, 

Zones of loose or .fragc.ented naterials such as rock cni~s, mud seams, washed-in 

sane and gravel, etc., intersoersed with the roc~ cores are to be placed in 

plasti: bags and inserted in tne core row at tne proper location ana noted on 

the jori~g log. Intervals of missing core are to be identified when possiJle 

and a wood spacing ~lock or other marKer inser:ed at tne a~~ropriate location 

in the core row and such occurrence noted on the ~oring jog wi:~ possible 

reasons for the 1055 of core, if Known or suspe:te:. ~COu s~ac1ng blOCKS are to 

be inserted between cores representing the beginning and enc of each drill 

"run," marked to identify run number, run length, recovery and top and bottom of 

run. 

C.4 Mo nit 0 r in 9 '.ie 11 Ins tall at ion 

C.4 .1 General Intent and Desiqn.
 
The location and design of monitoring wells and procedures for their 

installation are to be based upon a number of factors. Such factors include: 
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the intent of the investigation, the specific purpose of the wells, the a~ount 

and type of information which is to be generated from data to be obtained from 

the ~onitor wells; and estimate of existing subsurface conditions; the type of 

drilling equipment and procedures applicable to such an investigation, the type 

of ~aterials and procedures available with which to construct monitoring wells, 

the ~ature of samples ex~ected to be obtained from such wells and the physical 

and ~hemical analyses to be performed on such samples. 

To ensure that the equipment, materials and procedures utilized do not 

jeo~5rdize the qual ity of the information obtained and the success of the 

inves~igation, it is imperative that the consultant comply with the appl icable 

plans and s:ecifications, and procedures and protocols as proviced. ;~ such 

docu~ents are not provided, the consultant is to submit such details, in the 

for~ of wor~ plans to t~e CEC personnel for ap~roval prior to initiation of the 

work. 
C.~.2 ~ani~cr~r.c ~el1 3crehole 8Eta;is 

C.4.2.0 - ihe construction of a borehole for the installation of a 

moni:~ring weil is to be ~erformed in accordance with the procedures for , 

exp1:ratory boring as described in Section C.2 of this docu~ent. 

C.4.2.: - The diameter of a borehole or the inside dia~eter of 

the trive cosin; or the cu;er fl ights is to be a minimum of one and one-hal f 

inches 1arser than the outside diameter of the monitor well assembly (it is 

required that flush joint casing always be used). Such annular space is needed 

to convey a sand pack freely to the bottom of the borin9 to fill the area around 

the ~ell screen, to allow accurate measurements of the top of 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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i~t~zones where none existed pre~iously. Consequently. origin of material s 
.. 
used .mus t be ca refull y documented. 

C.4.3 ~onitorinq Welt Installation ~aterials and Procedures 

C.4.3.a Casing 

Monitoring well casings are to consist of NSF-approved. threaded. 

f1Jsh-joint. PVC pipe. Ifother materials as stainless or galvanized steel. iron 

or :eflon pipes are to be used, the consultant must receive prior approval frorr. 

Joints. caps and end piugs are to be secured by welds, threads with 

teflon tape or force fittings as appropriate to the r.1aterial :'eing util ized. 

G1ues or other adhesives are not accEptable. 

Monitoring well caps are to be vented to allow fer ~reper pressure 

ECJil ibration. 

The ciarr.eter ef Each i7"cnitoring well is to be of a si:e (interr,al 

sufficient to al low ~=e~uate ~evelopment, accurate wa:er levei 

~EaSUrem(nts, proper Evacuation and procurement of acceptable samples. Tr.ese 

have typically, for a Phase I: investigation, been 2 inches. 
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C.4.3.b Screen 

PVC well screens are to be used in Phase II 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 fro~ 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 suDsurface 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, 

thic~r.ess af aquifer(s), a~d :~e ~enavior of contaminants in the water colu~~, 

are ~o be considered in deterllining the screen length and location. Typically, 

ten-foot well screens have been used far Dhase iI investigations. 

The slot size of tne screen is to be determined on the basis of the 

crain size characteristics of :"e wa:er producing zone. If characteristics of 

t~e fOi~ation are not known and if tne screens are to be ordered prior to 

arillin;, it is usually acceDca~le to order numDer 10 to 20 slot screens and 

comDatible packing ~aterial. 

C.4.3.c Pack 

The pacK is to consist of a clean, inert, siliceous ~aterial of a size 

com~atible with hoth the natural fcr~ation naterial and the slot size of t~e 

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

ne1• 
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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 t~;o feet above the top of tt':e screen. 

The annular spaCE between the outside diameter af t~e ~onit~rin9 ~ell 

casing and the inside diameter sf the auger fl ights. drill casing or ~orehole 

wall sr::;uld be of a size sufficier1t to allow free ;:assage of the pao.ing 

material tc the screened depth. A mini~u;;; of one and one-hal f inch is recom

r"encec. 

He c,ackin; 0'aterial is to ~e ~laced slowly '"it" c :remie ;::i;::e to 

al lJW t~e ~cterial to settle ans t::; avoid bric9ir.g. Frequen~ checks cf the 

level c.f tr":e ;::ac~: wi~:-:ir, :~,e olir::.Ji2r space are to be perfcr"eCl as :~e ;::au is 

bein; plaCEd. 

Sections ::~ :hE auger :: i;nts cr crill casir.s are :c be removec 

periodical:y to avoid bincing c: the casi~; in the borehole. Frequent ane care-

f~l ;r;easurements are :0 be taker. to assure that some portier. of the pack is 

retainec withir. the auger n igr.:s cr :ril1 casing at all times as they ue 

removet. ~easure~er.ts are also ~~ be :~ken to ensure :hat :he ~cni::ring well 

csse~tly is r.ot tei~s ~ul1ec C~: cf :~e ;round as the au;ers ana/or ~~sins is 

beins removec. 

C.4.3.d Seal 

A bentonite seai is to be placed on top cf the sand ~ack to isolate 

the water bearing zone to 8e IT.onitored from the remainins portion of the bore

hole. The bentonite seal ~ay consist of pellets, granules or powder deDending 

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. If bentonite 

pellets are used, a minimum of 60 minutes must be waited to allow for proper 

swelling of the pellets, before placement of the grout. If the pellets are 

plaCEG in a dry zone, a continuous stream of water must be intr:duced into the 

hole until a reservoir of water can be detected above the ~ellets. It can now 

be concluded that the pellets are swalloen, but the 60 minutes ~aiting ~eriod 

must ~e observed; periodic testins every 10 ~inutes must be ~ade to ensure that 

~~e reservior of water remairs, and if this is not dEtected, then more water 

~ust :e i~troduced i~t8 ~he h8:e until ~ satisfac~ory seal is cetainee. 

The size (diametEr) and shape (spherici:y) of the ber.tcnite seal 

particles (pel lets, ;ranules, 2owcer) must be selected so as :0 assure free 

travel from the s~rface to the top of the pack and ~o assure a ccm~lete pack 

around t~e screen at tre ~ro~er ~ertical interval within the Dorenole. 

C.4.3.e Grcut 

A grout ~ix :8r.sist~r.9 of cement/bentonite is to ~e c1aced in that 

portion of the annular space tetween the auger flight, dri1l casinS or borehole 

wall and the ~onitcrir.g ~ell assembly, extending from the top of the pack to the 

sur73ce SEal. 

The cement/bentoni~e ratio and the viscosity of the grout ~ix is to be 

determined in the field by the consistency of the grout as it is being mixed. 

The ~ix is to be dense enough to set up without being diluted by formation 

water, and to displace water from within the annular space such that undiluted 

grout will flow out of the auger flight, drill casing or borehole at the sround 

surface. The proportions of cement/bentonite/water in the grout w,ix shall be 94 

." 
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l 5 lbs/6.5 gallons. Aten percent (10~) by volume hydrated 1ime (CaD) 

Idded to facil itate pumping. 

The grout w.ix 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 be 

as the annular ~~ace is ~eing filled wit~ the ;ro~: ~ix. Upon re~oval 

terns. additional;rout [T,ix is to be adcec to the borehole to fill H,E 

point no less than two feet belcw the sround surface. 

C.4.3.f Protective Casino and 5u rf 2ce ;":ell Secl 

A protective steel casing, c minimu~ of :~o jnc~ES in dia~eter sreater 

~onitoring	 well casing, ~s t~ ~e p1~ceo ever :~2 ~onitoring well caslns 

.,..'ed in a surface ...'ell seal in thE upper cartier. c~ the borehole. , ne 

=~ouSh above :r.e Surface :c e~Swre ~cecJc:e ~rc:e:tiGn of ~he WEi l 

ess c:her~ise ~ic~~ted :y :;eid csnci:~c~s. ~ i:ckir.g cap is :a be 

:r-.e protective ecsir.g, anc sec:Jred wi:r. a ~a::1cck. with dU;J1icate keys 

~.c tr:e DEC pefscnnel in t~Je central office. 

Curing inst.::llation of the protective casing, a surface well seal is 

s:r~C:Ed uti;;z;ng thE cement/bento~it~ grout ~ixt~re or by ~oundi~s
 

orourd the easin; :0 secure tr.e ccsi~; jn t~e :rc~nc and to ~rovice
 

:r~lr.a£e of sur~ace ~ater away fro~ the monitor ~ell assembly. -
j ..

.. e
 

~f this well seal r.:ust be a minir.:ur.; of := feet.
 

~2rtially ccr.;pletea ~ells r.;ust ~e secured at the end of a day's work. 

: acceptaDle to DEC in the use of hollow-stem augers is to leave Hie
 

iace in the hole, but attached to the criveblock assembly. The in-


5:ance provided by hydraulic system hill ensure that the flights
 

removed from the hole without large, heavy duty equipment. If this
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method cannot be used, then other 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 ~ell installation, each well is to be 

developed to produce un amount of sed;~ent-free water sufficient to obtain a 

sar:::le for physical ana chemical analysis. 

[) eve 10 pmen tis to be ace 0 mp1ished by sue h met hod s ass ur 9i ng, bail i n£, 

pum~ing or by means of compressed air, ihe method selected and the equipment 

uti~ized are to be compatible with the amount of water yielded by the well, sucn 

tha: maximum practicable advantc£€ is taken of the flushins action produced :J 

natural and induced ~nflOri of f~r~a:ion water. 

Intermi:tent ~low (a ;entle sJrsing action) is recommended during 

the early stag[s of cevelo~ment to obtain maxi~Jm flushing action. This is ~~ 

I 

be ~Jllowed by a period of continuous flow at a rate which produces a stcJili:~-

t i 0 r. 0 f the nat l.i ra1 f 0 rr.; atic nan -= pack, such that secirrrent-free 'nater is 

obU: i ned from the well. 
, 

Durins develocment, efforts are to be made to circulate water and 

develop the well throughout the entire vertical screened interval. 

Water from outside sources ~s not to be util ized to develcp a low 

yiE~d well ...;ithout prior approva1. 

~iell development is to be completed ~;:-:rr.eGiately after drilling. 

If air is to be utilized fer the devElo~mer.t of monitoring wells, the 

air discharge is to be checked for the presence of oil Jrior 
r 

to attachment of 

the air line and periodically therea.fter as each well is being developed, An 

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

air to the well. 

-17



..
 

If there is a question 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 ~ater. 

1f contaminated water is withdrawn during monitor well development. 

it ;;'t;st ::Je collected, ~ackaged, stored. protected ana disposed of in a rr.anner 

whi c ~ i sacce pta b1e tot he CEC• ~; e tho Q s 0 f han d1i ng, s torage, pro t ec t jon and 

dis~~sai should be decided upon ~rior to the work being commenced. 

C• 6 C1us t e r ',.,Ie 11san d ~: ell C1uSt e r S ('; est ed We 11 s ) 

C1us:er wells refer to tr:e placement of multi;:J1e casir.~s ir. one 

bore~ole, each casir.g being screened over a different interval in the ~er:ical 

cet .... een each screen enc :~e c:c:rehole wa,11, extenaing onE fcc: 2elow and e::Gve 

edC/", screered interval. The annular s;::ace fer a ",lnl::1U~ cf : .... e feet ateve enc 

te1::::w each sand or £ravel pac~ is to be filled with bentonite, creating a seal 

around each screene~ interval is to ~e backfillea with grout. 

~el1 clusters (nested wells) refer to the placement of ~ul:iple ~or.i

tor .. ells in separate toreholes at a sinsle location. Eacn r.;cnitoring well is a 

separate installation isola:ea fro~ other wells at the sa~e location. SJcr: 

inst=llaticns are usually screened ever cistinc: intervals to c~tain infor~a:icn 

on vcriations in piezometric heaas and water qual ity. 

C.7 Contaminated ~ateria1s 

~:ethods of handl ins, storage, protection, and disposal of ccntarr,inated 

materials encountered during exploratory boring and monitoring well installation 

are to be developed and approved prior to work being commenced and are to te 

clearly out1 ined in plans, s::Jecifications, or procedures and protocols for the 

project. 
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Contaminated soil, waste or water generated during the project, 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 pol icy, cuttings 

and crilling fluids from any upgradient borings or wells (if known ahead of 

time~ ~ai be disposed of on site. ~aterials removed from Go~nsradient borings 

or wells are to be placed in containers and further treated as a hazarcous waste 

or stored until the results of chemical analysis of samples from the borings or 

wells are available. The results of such analysis will dictate the appropriate 

propEr rr:ethoc of di sposal. 

C.2 Seal inc ~nd i;bar.dcnment 

All abandoned explorctory borinss anc roni:or '..-e11 ::,rencles are to te 

sEaleo in a ~cnner ~r.ich preclJces cross
\ 

contamination of soils ane/er ;rcuna

~ater ~ithin the torehole, ana the introauction of contaminants rrorr: the 

st,;rface. Such efforts will ;ene rally require the use of i:7'permeable rcaterial s 

such as clay, bentonite, cement grout, etc., throughout all or some ~ortion of 

the torehole, depencing upon subsurface conditions encountered at each torins 

location. Abandonment will also require restoration of the work area in accor

cance with applicable ~lans and specifications. 

C.9 Documentation 

C.9.1 SUDervisior. end Record Keeping 

C.9.1.1 Cualifiec rcerson-in-Cr.aroe 

Each drill rig and crew is to have a qualified experienced engineer or 

geologist assigned by the consultant to oversee the drilling operation and to be 

responsible for conformance wi:h all applicable plans, specifications or other 

requir.ements. 

-19



.' . 

The consultant must docurr.ent 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 abil ity of the drilling crew to 

perform their assigned tasks in a professional manner. 

Close communication is to be ~aintained between the consultant and DEC 

perscr.nel to identify and docurr.ent any significant chanse(s) noted durins 

progression of the boring. S~ch change(s) should be noteo and related to sa~plE 

concitions and characteristics where ~ossible. 

C.9.1.2 Caiiy LoS 

A tho r 0 ugh anc accur ate cail y r ecora 0 f all : Q r i n9/ saIT, iJ 1ins / ". e i 1 

.. ,.. .
.. I 1'= 

CGnsu: ~aiit. 

:nfor~a~ion in the leg is to ~rcviGe a co~~letE daily ~ocu~en~3:ic~ 

of ell .,..·crk perforrr:ec on _ :.as-:-J/-:ask :tas;s, inclucin; cDserva:ians c~rin~ 

dril1i;;g, sc;::~lEs t.=ken, 2S I'ell 2S sarr.siing i;",tervals, sarr;ple cescr;~"cicn. 

COr.:;0~OUS su:strata des:r;::i:". :lo~1 counts, nurr.bers assigned in :he ~;els, a 

borin,; log (subsurface r.,a:er;als descriptions), progress in well installation. 

wea:~er ccnd;tions, v;s;~ors :J t~e site, ~roble~s encountered, solu~ions :~ t~e 

pr~ble~s, rr;ocifi:2ticns i0.Die~ented, and any other ~ertinent infor~ation. 

e.9.1.; B:r~n~ L:: 

A separate boring log is to be crepared, ~aintainea ty the consultant. 

The log is to ~rovide a clear, continuous documentation of all subsurface 

conditions encountered during ~rogression of each exploratory 3nd monitoring 

well t:cring. The information for the boring log is to be compiled and recorded 

continuously, and immeciate1y. to avoid the loss of i~portant information 

(observations, measurements, etc.). information required for compil ing a bering 
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log is to be incorporated into each party'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 

res~~ing work). accurate measurements of depths to sampled intervals, and 

detailed descriptions of all samples collected. 

C.9.1.4 Borinar:amcl ina/Comoletion Record 

A boring/sarnpl ing/completion record is to be prepared and provided 

by the consultant for each exploratory boring or monitor well. These recorGS 

are 7orrnal, clear, concise, and permanent documentation of all infori.1ation 

pertaining :0 a ;:articL1ar :oring cr ....,el1. They are generally ;:resented in 

reports prepared ~ased upon a 7ielc investigation program. They should inc;~:e 

at a r.:inirnu;.;: 

Incl~ce si:e nai.1E and :EC l~ nurncer 

( i ) riarne of ori 11 ing contractor; 

( i i ) ~~ar;;e cf prcjec:.; 

( iii ) Soreho1e identification number; 

(iv) 50reho1e location (approximate when possible); 

(v) Grcur.c surface elevation; 

(vi) Type and size (diao.eter) of drill ing equipment (rig. casir.;, 

augers, tit, rods, etc.); 

(v i i) Sampl ing method (spl it spoon, Shelt:Jy tube, bailer, etc.); 

(viii) Details of hammer weight and drop distance for split spoon 

samples (when appl icable); 

( i x ) Date of start and completion of boring/~lel1 installation; ar.d 

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

any other pertinent benchmarks. 
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(i)	 Record of depths penetrated in feet and tenths of feet; 

(i i) Sampl i n9 i nterva 1s/depths; 

(iii)	 ~umber of blows on sampler for each six inches penetrated; 

(iv) Recovery of samples in feet and tenths of feet. 

(v)	 ;dentificaticn and descri~tion of materials by drii ler 

and/or geologist/soil scientist in accorcance with c recognizee 

classificatiGn system that is to be identifieo; 

(vi) Ce::;th to water table during drill ing; 

(vii) :e;:th ~o significant changes in r,aterial, geologic strcta 

(viii)	 Pertinent co~~ents by driller relJtive to significant 

::ifferences ;~ drilling ;:rogress, fluid gain or loss, unusuc.l 

8cc~r;ences, etc.; 

I' )\ 1 X

relative to significant cr c;r.::s::a1 sa~:le conditicns sCich as 

a;:pecr~nce, calor, DGOr, :Jehavior, loss of rr:aterial, etc.; 

(x)	 Use sf drill ~cter or additives 2nd so~rces of such iterr:s; and 

Jther comole:;cn, i.e., :7:cnitoring well installec, r,cle ct::anocnec 

etc. :f a ~.cnitoring I·,ell is installed, "as-built" sketch 

incluciTlg depths of screen(s), seal(5), pack(s), etc., are 

to be submitted. 

(xii) Amounts!volur;;es of sand, bentcnite end ~allons of grout used. 
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Closing 

(i) Name of dri 11 er and hel per(s); 

(ii) Name of geologist/soil scientist; and 

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

C.10 Surveyi'\9 

A map is to be prepared showing the location and appropriate 

eleva:ions (ground surface t top of monitor well casing) for each exploratory 

torir.; and ~onitJr well. 

A 1 icensed land surveyor is to est<lbl ish the locations and elevations 

of eoC!l exploratory taring and moni::::r well, as fellows: 

': er: i :: a1 : cnt r0 1 - Ej eva: ion s ( C. C1 ') are to bee 5 tab1 j 5 r, Ed for : nE 

srcl..r.c ar,d at lEes: 

are :::: be 

one c:~, e r pe rrT aner: t c::: e:: : i r: t ~ e y i c i r. i ,t.Y c f ::!e be r i n9 and well. :: 1e vat ion s 

locel or project specific dat:.;m. Lise USGS 

bench ~arks whenever available. 

~ori:ontal Central - Expioratory borings and monitor wells are to be 

located by ties (location and distance) to at least two nearby ~er",anent 

objects. Use USGS bench ~arks whenever available. 

Stand~v -i~e 

It may ~e necessary to interrupt the work for short periocs of time to 

al lQW the DEC staff to make measurementS t to collect data or readings t to 
, ' 

collect samples t 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 

equiJment are not being utilized. Standby time will be compensated for only 

when ordered by the DEC staff. Standby time will not be compensated when delays 
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4re incurred due to the contractor's ~~ploJees. e~ui;ment failure, material 

,?roclems. delivery problems, inability to perform for reasons attributable to r the Contractor, or by inclement weather. strike or other circumstances beyond 

the control of ~E'l ~l1k.s.s /f e"" k h".,cnJ 7ra kl? 7.fct 4

'>'/('e. MV",-e /~ " ~.qs /';"'o;"~ /. 

-24



Steel COP Minimum 9 Inches 

Vented PVC COD ----1*~=:=llll 

4" 1 C S1eel 
P,cftcl,.e CO!>Il'Q 

'"" Cement - Bentonite Grout Sloped 

OVERBURDEN WELL
 



" 

GUIDELINES FOR ROCK WELLS
 

I. Division 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 dia~eter wells 

to be installed at dssisnea ?~ase II sites. 

Prior to co~menClng work on the ~roject, the Contractor will be respon 

sible for obtaining all per~its, approvals, licenses, etc., required by any a 

all agencies ~i:h j~rlscicti~n over tne wor~ to De ~erfor~ed. 

The Contractor ~ill De responsible for completing all work on the proj 

in a professional ~anne~ anJ in accoraance with ali reQuire~ents of the cont,a 

doc~~ents. 

The Contractor ~ill De responsi:le for dete r7:1nin; the presence and 

location of any subsurf3ce utilities' cr obstructions prior to the com~encement 

of the worK. and for avoiding any suc~ ·ea:~res c~ri1g lne ~erfor~ance 

of the work. The Cont~actor will je resDonsi~le for repairing or replacing 

any feature damaged Q~ring :1e oerformcnce of ~ne work. ~ny delay or ex~ense 

caused by such reaair or replacement will ~e the responsibility or the 

Contractor. 

II. Division 2 - Soecific Items 

The Contractor shall furnish, transport to the project area and remove 

from the project area following termination of work, all equi~nent. pun~s, 

generators, tools. testing and sampling devices, and any other equipment 
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necessary to properly install and develop the wells and removal of all 

trash generated through this process. 

A. Setting Up and Dismantling Drilling Eguipment 

The Contractor shall set up and dismantle at each test well site all 

drilling, construction and testing eQui~ment necessary to properly execute 

the ,""ork. 

B. Drilling 

General 

The Contractor snall progress a borehole through the overburden and at 
\ 

each well site as identified on the project location plans. or as directed by 

the J£C staff to allow for the urobstructea installation of a 2-incn ~el1 

casi~g. The drilling ~ethod selected shall ~e compa:iJle wi:n t~e descri~tion 

of the various itens of work and cetails thereof as provided in this contract. 

Deta i I s of :ne prODoseo dri 11 ing rlethod shall be submi ::ed to the Deoartment to 

allow an eval~ation and approval of the method. 
I 

Al 1 work executed by the CJntractor ~nder the provisions of tnis contract 

shall be performed by and/or under the supervision of personnel experienced in 

the drilling and installation of :'1onitor wells. 

Eaen boring is to be drilled straignt and plumb and snall be tested for 

alignment and plumDline in accoraance with the procedures described in 

Section 02034. 

Driller's log and Reports 

During the drill ing of each borehole, the Contractor shall prepare and 

keep an accurate log setting forth the following: 

1. The reference point for all depth measurements. 
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2.	 The depth at which each change of formation occurs. 

3.	 The depth at which the first water was encountered. 

4.	 The depth at which each stratum was encountered. 

s.	 The thickness of each strat~. 

6.	 The descri~tion of the material of which each stratum is composed 

includhg: 

a.	 grain size 

b.	 color 

c.	 degree of conpaction or cementation 

d. other physical u,aracteristics (i .e., moisture content)
 

., Tne depth i~terval from whic~ eacn water and ~~r~atior Sc~p1:s
I • 

'.... as	 taKen. 

3.	 The aeath at which hole dianeters (oit sizes) cnanse. 

~.	 The depth to tne static water level (SWL) and cnanges ir S~L witn 

well depth. 

10.	 iotal depth of compl eted well. 

11.	 ine depth and description of the well casing. 

12.	 The seali~g off of ftater-jearing strata, if any, ana the exact 

location thereof. 

, "'l .........	 Jep:h or lDc~tion of ~ny lost drilling materials or :0015.
 

14.	 The depth 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 :Jags) installed for the seal, if 

applicable.
 

The log shall be kept in a neat and organized manner and be nade
 

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

Driller's Report. The report shall give a complete description of all for

mati0ns encountered, number of feet drilled, number of ~ours on the job, shut

down due to breakdown, the water level in the well at the beginning and end of 

eacr. shift, water level at each change of formation if readily measurable with 

the drilling method used, feet of casing set, and such other pertinent data as 

is required for payment uncer the provisions of the contract or as ~ay be 
, 
feq~ested by the DEC staff. 

a. Over:)urCe'l " 

The Contractor shail colle::, icentify, log and store representative 

sam:ies of the overburden at all cha~ges in materials. The method of sampling 

sha1 1 ~e in accordance with ~S~~ ne~~Jd D1586. 

Immediately after retrieval and examination, fornation samples shall 

be Dlaced in approved plastic or glass containers, securely closed to avoid 

s~i11age and contamination, and clearly labeled with the following information: 

1. Project 

2. ~ame or numDer of the well 

3. Depth interval represented by the sample
 

4 • Blow C0 unt s
 

5. Date taken 

b. 8edrock 

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 s~all 



be examined and logged immediately upon retrieval and stored in standard wooden 

core boxes. Each core box shall be labeled 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 Contractor shall ::;e responsible for security of the samples at the 

well site. The Contractor shall store the samples in a secure area in the 

prcje:t area, available for inspection by the DEC staff at all tiffies. See the 

fores~ins section C.3.6 SamDle Storace. 

D. Plur;,bl ine ere P·l ion0ert 

Each cc;enole s~all :e s~ffieiently plumb and straisht to accomoaate 

inst,:: lotion c~ tem:::r:=ry ard ~er~anen'c well casing. All ~errl,anent easin; 

shai1 ::e installed :",cunc, ~1u;:-,: end 'crue so that there ... ill :,e no interference 

...;itr, ccnst;uct~cn and cperaticn cf the Io.ell. The Contractor shall furnish all 

labor. r7:cterials and ecui::7len: r,ecessary to test for plur..bline and al ignment. 

Such tests shall :e rlace ::oth,GurinS,cnd following construction of tr.e well anG 

before test ~ump e~ui:men: is installed. 

Ecui:~er.t :lear.i~~ 

The crill riS shall :e ':::"'.J'-~rushed and steam-cleaned :oefore bein; 

trar:s::orted to the project area to rernove any extraneous material. srease and 

oil tr.at might be a source of contamination. The drill rig shall be cleaned in 

the same manner between borings, and before leaving the site. The entire 

vehicle must be cleaned before leaving the site. 

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

in tr.e same ~anner as the drill rig. 
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F.	 ~ment 

Payment for any borehole abandonee 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 staff due 

to faulty construction or negligence hy the Contractor. 

G.	 "':ell Cas) ng (Rock ';,1-=11)
 

TemDorary
 

Under" this item, the Contractor shall install temporary well casinq
 

and shall be aavanced through the overburden ~o the top of bearock. Such 

casi'i(J \iill be leTt in place dur,ng rock coring, drilling the rock socket, 

installlnc the permanent casing enc grouting :he permanent casing in place. 

All temoorary casino re~oved from a borehole shall remain the orooerty of the 

Concrac'Ccr. 
I'
 
I
 

Pe:ma nerr: 

2-inch casing ~,ll be installed insioe the temDorary casing. The 2

inch casing ·... il1 De lns:al1ed with a 'stic~-up of ho and or.e-half ;;ee: frOr:1 

grade to a point five feet into beorock. The permanent casing will be cemented 

into bedrock. 

The per~anen: 2-inch PVC cas,no will be install~d with a remov3Dle ventec 

cap acceptable 

Cleanina 

All cas,ng to be installed in the borehole will De cleaned in accordance 

with Section E prior to installation. 

After cleaning, the casing should be protectea from contact with possible 

contaminants. wrapping the cas,ng with plastic sheeting or storage on clean 

pallets is suggested. 
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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 Cori~g 

General 

Rock cori~g will be required at each drilling location once bedrock 

is reached. It is the i1tention of this item to obtain fifteen feet of roc~ core 

to confir~ the top of rock, to deter~i1e the extent cf weathering and fracturing 

, 
:en;:~, :0 ~Genti~j the roc~ tYDe and formation and 

to eval~ate the a~ount of ~a:er i~ t~e Jc~er zones of the :edrock formation. 

Rock core of NX aia~eter s~ail )e oDtained Dy rotary drilling ~ethods. 

Three five-foot core runs are to be Grilled successively at each well location 

unless otherwise orderec by C~C. 7he methods used shall ~e adaptaole to 

progressing shorter runs shoulj :~e condition of the rock, as ascertained by 

drill ing behavior and the results of tne first core run at each location, so 

dictate. The success of the recovered core to accom~lish the stated goals shall 

determine if shorter runs will ~e reauire8. 

I. Drilling qock Sockets 

General 

A socket shall be drilled into the top of rock at each well location 

to allow permanent 2-inch casing to De grouted securely in place prior to 

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

Metr.od 

A 2-inch or sufficiently greater diameter boring shall be progressed into 

the bedrock to allow t~e placement of permanent 2-inch diameter well casing into 

the bedrock surface. 7he method selected may be percussion or rotary drilling 

equi~ment at the option of the Contractor. The method and equipment selected 

must be capable of penetrati~g the bedrock at each well location to a depth 

req~ired ty the workplan on tne basis of results of the rock coring performed 

under Item H. 

1 Well Grcutirc r&:r :oc~ ~'el1s)" . 

General 

A bentonite seal and cement grout shall be placed in the annulus :etween 

the 2-inch casing and oversized holes or other casing w~ere used. The depths 
I 

and locations of the grout seal shall be as required in the wcrkplan and in no 

case shall be less than t~at necessary to prevent the entrance of surface or 

subsurface water into the well. 

Prior to any sealing or~routing, the annular space between permanent 

casing and oversized hcle shall be cleaneu. 

Sealing and grouting shall be continuous from the bottom of the permanent 

casing to the land surface. :f a secticn of larger pipe is temporarily 

installed to keep the space open in caving materials, the pipe ~ust be removed 

while the grout is still fluid. The temporary pipe shall rema~-, the property of 

the Contractor. 
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Methods of Installation 

A detailed description of the desired grout placement procedure shall 

be submitted by the Contractor to the DEC staff for review and approval prior to 

any placement or grout. 

Grout shall be placed in one continuous operatlon pr~or to initial set. 

If bentonite pellets are used, a minimum of 30 mj~utes must be waited ~o 

al lo~ for proper swelling ot the pettets, before placement of the grout. The 

size alIa shape of the bentonlte seal must be selected to as~ure free travel from 

the surface to top of rock to assure a complete pack around the casing. 

8en:or.~te ana grout shall be introduced at the bottom of the space to be grouted 

by,a :remie or grout Dioe and contlnuea upflard in all caseslihEre the interval 

to be croutea is not clearly vislble from the surface. 

Grout ~ay :e ~n1for~ly poured into the annu1ar saace wlthoJ: the aie 

of a :~emie or grou: plpe ~here the inte~,val ~o te grcu:ea ~s clearly vislble 

frc~ t~e surface ana lS dry. 

NCl ,lad.: ... ill be per:nltcea on the ~.ell for a perioa of 48 h:)urs aTcer 

placement 07 grOut. If high early strength cement (iype 3) 1S Lseo, tne 

~aitin; perioe r~ay Je reducea to 24 hours upon a~proval OT the ~~= staff. 

The ;T,aterlals req\.Jlrea to grout a well snall conSlst of Portlana cemel,: 

(AS:-~ ;:150) anowa:er. Hydrated lime r.1ay be acaea to faCliita:e pumplng 

of the grout mixture. Bentonite must be added to reduce shrlnkage in amounts 

frOfTl 3 to 5 pounas ;Jer bag (S4 lbs.) of cement, irl \'!hich case aDOU: 6.5 

gallons ot ~ater per bag may be used. 

Cement grout placed to seal the annular soace of the permanent 2-inch 

well casing Shall be mixea in the proportion of not less than five nor more than 
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six gallons of ~ater to one bag of cement. Hydrated lime (10% by volume) maybe 

and bentonite (3% by volume) must be added to facilitate pumping and reduce 

shrinkage respectively. 

K. \ole 11 Deve 1opmen( 

Genera 1 

The Contractor shall develop each \'l'ell by such me(hoas approved by 

the ut: sta~f that ~ill effectively remove fro~ the ~ater-Dearing formaLi0n 

the maXlmum practic~, quantity of sediment and other fine materials in order to 

pl'oduce a sati sfactory amount or seaiment-free water. The ~ork shall be done in 

a ~cnner that does not cause undue settlement ana Clsturbance of the strata 

abo~e the water-Dearlng rormatlon nor disturb the seal establlshea arouna (he 

well casing and therecy reauce the protecticn otherwise afforded by SUCh SEal. 

~ethocs 

Development may be accomplishea by pumping, Jailing, sur~ing, Qr Dy 

co~pressed alr. Development worK shall start slo~ly with rates gracually 

lncreaslng as development progresses. Development of each Ilell shall be 

continued until water pumped from tne well at a satisfactory test p~~Di09 rate 

1~ clear ana free or sediment. 

L. Sealina an ADandoned Well 

General 

A well that lS to be abandoned may, dependlng upon local conditions, 

requlre placement of a concrete seal to prevent contamination of the grounawater. 

Concrete may be necessary to seal off part of or the entire length of the 

aDandoneo riell as ordereo by the DEC staff. ~ells which have penetrated a 
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confining layer may require placement of the concrete seal only where the con

fining layer has been breached to insure the quality of the groundwater in the 

confined aquifer. If practical. all casing or other lining shall be removed 

from the well as part of the sealing operation. Casing \Ihich cannot be rer.loved 

from the ',,'ell may require perforation in order to assure placement of an etTec

tive seal. All matenals salvaged in the performance o· this work shall remal1 

or became the prODerty of the Contractor. 

Placement of Concrete Seal 

The concrete seal may De introa~ced from the top of the well. Flowing 

",ells may be sealed by extendH,g the confining wails of the '.iell pnOf 

to pi ;ci:1g the c:J:luete or by o::1er means approved :y the :::C representa:i ve. 

cor,e:--e:e. 

The top OT the concrete seal shai: terminate five feet below the grcunc 

surface or as airectea Jj the C~: staff. The remainino portion of the weil 

shall De filled ""i:h native material., ..... he'"! the casing or other 11ning is left 

in place, the weil shall je sealeC as above ~ith the cas1ng or lining removec to 

a poi~t five iee: below the grcund surface. The remaining portlon of the \1'211 

shall be ~i 11 eo i-<i tr, nat i ve :71ater, al. 

"1ate r1 als 

The sea 1i n9 mat erl a1 shal 1 be P0 n 1and CemerI t cGncre t e con sis tin 9 0 f a 

mixture of two and one-half (2~) bags of Portland Cement per CUb1C yard, \/ith 

fine and coarse aggregate 1n equal proportions by voljme. Wat~r shall 8e adoed 

in the amount requirea to obla1n a slump of seven to nine ~nches. The fine 

aggregate shall conS1~t of sand. The coarse aggregate ~o be placed 1n a ~ell 

less thaD twelve inches in diameter shall have a maximum ~ize of one inch. All 

materials used 1n the concrete shall be approved by the DEC staff. 
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5" I D. STEEL CAP. MINIMUM 9 INCHES 

pvc =~C7E:7iVE ':":'Si~G INT: :':M;:E-E'.t~ 

E~::;-::~ .:.7 :... MI~~i~\JM CEFTr1 c~ 5 F~ 

VENTED PVC CtoP 
4"1 D. STEE", PROTECT'VE C:"Slr,:C: SLOPEC 

2': S Y·r-.lI""UII ~vC Pj~~ T"RE"::::. 
F ... U5rl - _:INT. IJ5F l.~PROVEC: -----

OPEN HOLE IN 8ESRCCK 
MINIMUM 2": C 

Not to scole 

BEDROCK WELL 
fiGURE 2 
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INTRODUCTION 

This manual pre5ents a procedure for describing ~oil samples 
oht::linec for earth and foundation engineering p'..lrposes by 
the ~e~ York State Departnent of Transportation. The proce
dure involves visually and manually examining soil sa~ple5 

~ith respect to texture, plasticity and color. A metho~ lS 

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 tr.e field or laboratory. 

It should be under~tood that the soil descri~~ions are bR5Cd 
, ..... ... .. ... . 

: :-: e :. n =:. '; )c:..: a 1 TT'. a. .l< ). r: £ t j~ e ':: e 5- C :- :. p. t : C Tl . 

-re rot.. ~~.D~dD~_ ·0 ~e\.,. use~ \. ve-~:v.1. ,c;. 4 .... 4o,l.. \. U ·0 ,L .. 

t ;"e a'ec:.C~~-·l'C'n !-,,··O '"''''o''~~e :" l..er l'-:Or.--tl'''n f..., ... ... _ ~ '-,;)l.. ., '-J ..... \... C" "4"-'" _!wi 1. .:.J. .... c:1 ....J .... '-- .. 

analysis c= soi~ de5ig~ ~~oble~s OT for pos5it2e ~se c! the 
soil as a CC~5:TUCti~~ ~a:erial. 

It is the intent of this system to descTibe only the constit
uent soil si:es that have ~ significant in!lucDce cn t~e 
visual a~~eaTance an~ be~avior of the soil. This description 
system is' Intended to prOVIae the best .... ord description of 
the sample to those involved in the planning, design, 
construction, and maintenance processes. 

C '-s~~:~~ati"r TPS·S.. a. __ ..I........... _ .. .i __ to. 



Coarse-Grained Soil - Soil having a predominance of &ravtl 
and/or sand. 

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

Mixe~-Grained Soil - Soil having 5i~nificant pro~ortions c! 
bot~ fine-brai~ed and ccar5e-brain~: S::E~. 
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SOIL SA.\,\PLE IDEJ\TIFICATJO~ PROCED1JI-'.E 

1st Decision 

Is sam?le coarse-grained, fine-grained, mixed-gralne: 
or oq;anlc? 

If mixed-grained, decide ..... hether coarse-grained 'or 
fine-~rair.ed precominates. 

2nd Decision 

~nat is principal component: 

Use as nc~n in soil descriptior.. 
Ex a..-;:p l e~and 

3rc De::isicn 

What is secondary component? 

Use as adiective in soyl de5cripti~n. 

Example: ·Silty Sand 

~th Decision 

Are there additional co~ponents? 

Use as additional adjective. 
Example: Silty Sand, Gravelly 



OTHER I~FO~~~T]O~ FOR DESCRIBING SOILS 

1.	 COLOR OF THE SAM~LE Bro"'n, Gray, Red, Black, etc. 

2.	 "'OISTURE CO:-;DITIO.'-: Dry, Hoist, Wet. 
Jucge by appearance of ~amrle 
before manipulating. 

3.	 PLASTICITY Plastic, Lo'" Plastic, Nonplastic. 
Note:	 Sa~ple must be in ~oist or "'et 

condition for plasticity 
deter~ination. For dry sa~ples 

requiring "'etting make note in 
description. Example - ":;:1a5::'c 
(low or nonplastic) .. hen ...·e:." 

Plasticity not req~ired :cr ~~;l, 

muck and peat. 

4.	 STRUCTURE Fi~sured, Elocky, Varved, Layered. 
(Indicate approximate thickness of laveYs) 
The description of layering for ccarse
grained seils must be ~ade fTO~ field 
observations before sarnole is removed 
fro~ sampler. . 

S •	 PARTICLE SI-Lt.. PE An gu 1a r, R0 un ded, Sub r 0 unde d 

6.	 Other ~ords, phrases, notes or remarks that will add to 
the meaningfulness of the complete soil description. 
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Light Brown Sand, wet, nonplastic 

Gray Clayey Sand with angular Gravel, moist, low plastic 

Black Sandy Muck, wet 

Dark bro~n fibrous Peat, ~et 

Dark bro~~ Feat, ~et 


