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NEW YORK STATE DEPARTMENT OF 
ENVIRONMENTAL CONSERVATION 

In the Matter of the 
Development and Implementation 
of a Remedial Program for an 
Inactive Hazardous Waste Disposal 
Site under Article 27, Title 13 
of the Environmental Conservation Law 
by 

ROHM AND HAAS COMPANY 

WHEREAS, 

ORDER ON CONSENT 

Index# A3-0534-1205 

Site # 360025 

Respondent. 

1. A. The New York State Department of Environmental Conservation ("Department") is 
responsible for inactive hazardous waste disposal site remedial programs pursuant to Article 27, Title 
13 of the Environmental Conservation Law ("ECL") and may issue orders consistent with the 
authority granted to the Commissioner by such statute. 

B. The Department is responsible for carrying out the policy of the State ofNew York 
to conserve, improve and protect its natural resources and environment and control water, land, and 
air pollution consistent with the authority granted to the Department and the Commissioner by 
Article 1, Title 3 of the ECL. 

C. This Order is issued pursuant to the Department's authority under, inter alia, ECL 
Article 27, Title 13 and ECL 3-0301, and resolves Respondent's liability to the State under the 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980, as amended 
("CERCLA"), 42 U.S.C. § 9601 et seq., to the extent set forth herein. Accordingly, pursuant to 
CERCLA § 113(f)(3)(B), 42 U.S.C. § 9613(f)(3)(B), Respondent may seek contribution from persons 
not parties to this Order to the extent set forth in Subparagraph XIII.I. 

2. Rohm and Haas Company, ("Respondent"), of Philadelphia, PA., is the former owner of 
Electro Materials Corporation of America, Inc. ("EMCA"). EMCA formerly owned and operated 
a business at 605-609 Center Avenue, and 604-612 Fayette Avenue, Mamaroneck, New York 
(hereinafter referred to as the "Site") which manufactured electronic conducting paste during the 
years 1968 through 1988. Exhibit "A" of this Order is a map of the Site showing its general location. 



3. As part of the manufacturing process, EMCA used and stored the solvent Freon 113 at the 
Site. Freon 113 was detected in onsite soil and groundwater samples. Other organic compounds 
were also detected ( e.g tetra-chloroethylene, 1,2-dichloroethylene, trichloroethylene, acetone, 
benzene and chloroethane). A first phase Remedial Investigation ("RI") was conducted in 
October,1999 and finalized in July 2000, pursuant to an Order on Consent Index# A7-0384-9903 
(March 31, 1999). The groundwater data showed that metals are not a concern and organic 
compounds other than Freon 113 appear to be from an upgradient source. A supplemental field 
investigation was conducted in July 2001. Based on the RI, a Pilot Study for the use of vegetable 
oil injection to treat the groundwater was implemented. The March 2004 Pilot Study Report showed 
that Freon 113 concentrations in groundwater have declined significantly as a result of the vegetable 
oil injection program. 

4. A Record of Decision ("ROD") for the Site was issued March 31, 2005 (Exhibit "K"). Based 
on the results of the RI/FS, and the criteria identified for evaluation of alternatives, the Department 
selected No Further Action other than: (a) continued groundwater monitoring; (b) additional 
emulsified vegetable oil injections as a contingency; ( c) development of a site management plan to 
address groundwater use restrictions; ( d) execution of an environmental easement; ( e) periodic 
inspection of the institutional and engineering controls; and (e) investigation to determine the 
potential for vapor intrusion to occur in on-site buildings and to determine the need for vapor 
intrusion mitigation measures. 

5. The Site is currently listed in the Registry of Inactive Hazardous Waste Disposal Sites in New 
York State ("Registry") as Site# 360025 with a Classification "2" pursuant to ECL 27-1305. 

6. The Department and Respondent agree that the goals of this Order are for Respondent to (i) 
develop and implement an Operation, Maintenance, and Monitoring Work Plan for the Site; (ii) 
reimburse the State's administrative costs, and (iii) determine whether it is appropriate for the 
Department to commence the process for reclassification of the Site in the Registry. 

7. Solely with regard to the matters set forth below, Respondent hereby waives any right to a 
hearing as may provided by law, consents to the issuance and entry of this Order, and agrees to be 
bound by its terms. Respondent consents to and agrees not to contest the authority or jurisdiction 
of the Department to issue or enforce this Order, and agrees not to contest the validity of this Order 
or its terms or the validity of data submitted to the Department by Respondent pursuant to this Order.1 

NOW, having considered this matter and being duly advised, IT IS ORDERED THAT: 

I. Development, Performance, and Reporting of Work Plans 

A. Work Plans 

All activities at the Site that comprise any element of an Inactive Hazardous Waste Disposal 
Site Remedial Program shall be conducted pursuant to one or more Department-approved work plans 
("Work Plan" or "Work Plans") and this Order, and all activities shall be consistent with the 
"National Oil and Hazardous Substances Pollution Contingency Plan" ("NCP"), 40 C.F .R. Part 300, 
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as required under CERCLA, 42 U.S.C. § 9600 et seq. The Work Plan(s) under this Order shall 
address both on-Site and off-Site conditions and shall be developed and implemented in accordance 
with 6 NYCRR Part 375, "DER-10, Technical Guidance for Site Investigation and Remediation", 
and/or Exhibits F, G, H, I, and J of this Order. All Department-approved Work Plans shall be 
incorporated into and become enforceable parts of this Order and shall be attached as Exhibit "B." 
Upon approval of a Work Plan by the Department, Respondent shall implement such Work Plan in 
accordance with the schedule contained in such Work Plan. Nothing in this Subparagraph shall 
mandate that any particular Work Plan be submitted. 

Each Work Plan submitted shall use the following caption on the cover page: "Operation, 
Maintenance, and Monitoring Work Plan" ("OM&M Work Plan"): a Work Plan whose objective 
is to provide for all activities required to maintain and monitor the effectiveness of the Remedial 
Action or an IRM. Such Work Plan shall be developed in accordance with Exhibit "J." 

The Draft OM&M Work Plan dated December 2004 is attached hereto as Exhibit "B" for 
negotiation purposes only and has not been approved by the Department. 

B. Submission/Implementation of Work Plans 

1. (a) A proposed OM&M WorK Plan, purportedly consistent with the ROD 
for the Site issued on March 31, 2005 (Exhibit "K"), submitted by the Respondent in December, 
2004, is the first proposed Work Plan to be submitted under this Order. 

(b) The Department may request that Respondent submit additional or 
supplemental Work Plans for the Site. Within thirty (30) Days after the Department's written 
request, Respondent shall advise the Department in writing whether it will submit and implement 
the requested additional or supplemental Work Plan or whether it elects to terminate this Order 
pursuant to Paragraph XII. If Respondent elects to submit and implement such Work Plan, 
Respondent shall submit he requested Work Plan within sixty ( 0) Days after such election. If 
Respondent elects to terminate this Order or fails to make a timely election, this Order shall 
terminate pursuant to Paragraph XII. 

( c) Respondent may, at Respondent's option, propose one or more 
additional or supplemental Work Plans (including one or more IRM Work Plans) at any time, which 
the Department shall review for appropriateness and technical sufficiency. 

( d) Any request made by the Department under Subparagraph I.B.1 .(b) 
shall be subject to dispute resolution pursuant to Paragraph XI. 

2. A Professional Engineer must stamp and sign all Work Plans other than a 
Work Plan for an RI/FS or an SC. 

3. During all field activities, Respondent shall have on-Site a representative who 
is qualified to supervise the activities undertaken. Such representative may be an employee or a 
consultant retained by Respondent to perform such supervision. 
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C. Modifications to Work Plans 

The Department shall notify Respondent in writing if the Department determines that any 
element of a Department-approved Work Plan needs to be modified in order to achieve the 
objectives of the Work Plan as set forth in Subparagraph I.A or to ensure that the Remedial Program 
otherwise protects human health and the environment. Upon receipt of such notification, 
Respondent shall, subject to Respondent's right to invoke dispute resolution pursuant to Paragraph 
XI or to terminate pursuant to Paragraph XII, submit a Work Plan for such requested work to the 
Department within sixty (60) Days after the date of the Department's written notice pursuant to this 
Subparagraph. 

D. Submission of Final Reports and Annual Reports 

1. In accordance with the schedule contained in a Work Plan, Respondent shall 
submit a final report that includes the caption of that Work Plan on the cover page and a certification 
that all requirements of the Work Plan have been complied with and all activities have been 
performed in full accordance with such Work Plan. Such certification shall be by the person with 
primary responsibility for the day to day performance of the activities under this Order and, except 
for RI and SC final reports, shall be by a Professional Engineer. 

2. Any final report that includes construction activities shall include "as built" 
drawings showing any changes made to the remedial design or the IRM. 

3. In the event that any ROD or Work Plan for the Site requires operation, 
maintenance, and monitoring ("OM&M"), including reliance upon institutional or engineering 
controls, Respondent shall submit an annual report by the 1st Day of the month following the 
anniversary of the start of the OM&M. Such annual report shall be signed by a Professional 
Engineer or by such other expert as the Department may find acceptable and shall contain a 
certification under penalty of perjury that any institutional and/or engineering controls required by 
this Order are unchanged from the previous certification and that nothing has occurred that would 
impair the effectiveness of such control or constitute a violation of or failure to comply with the 
approved OM&M Plan. Respondent may petition the Department for a determination that the 
institutional and/or engineering controls may be terminated. Such petition must be supported by a 
statement by a Professional Engineer that such controls are no longer necessary for the protection 
of public health and the environment. The Department shall not unreasonably withhold its approval 
of such petition. 

E . Review of Submittals other than Progress Reports and Health and Safety Plans 

1. The Department shall make a good faith effort to review and respond in 
writing to each submittal Respondent makes pursuant to this Order within sixty (60) Days. The 
Department's response shall include an approval or disapproval of the submittal, in whole or in part. 
All Department-approved submittals shall be incorporated into and become an enforceable part of 
this Order. 
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2. If the Department disapproves a submittal, it shall specify the reasons for its 
disapproval. Within thirty (30) Days after the date of the Department's written notice that 
Respondent's submittal has been disapproved, Respondent shall elect, in writing, to either (i) modify 
the submittal to address the Department's comments, (ii) invoke dispute resolution pursuant to 
Paragraph XI, or (iii) in the event the rejected submittal is a Work Plan submitted prior to the 
Department's approval of the RD/RA Work Plan, terminate this Order pursuant to Paragraph XII. 
If Respondent elects to modify the submittal, Respondent shall, within sixty (60) Days after such 
election, make a revised submittal that addresses all of the Department's stated reasons for 
disapproving the first submittal. In the event that Respondent's revised submittal is disapproved, 
the Department shall set forth its reasons for such disapproval in writing and Respondent shall be 
in violation of this Order unless it invokes dispute resolution pursuant to Paragraph XI and its 
position prevails. Failure to make an election or failure to comply with the election is a violation 
of this Order.I 

3. Within thirty (30) Days after the Department's approval of a final report, 
Respondent shall submit such final report, as well as all data gathered and drawings and submittals 
made pursuant to such Work Plan, in an electronic format acceptable to the Department. If any 
document cannot be converted into electronic format, Respondent shall submit such document in 
an alternative format acceptable to the Department. 

F . Department's Issuance of a ROD 

If necessary, Respondent shall cooperate with the Department and provide reasonable 
assistance, consistent with the Citizen Participation Plan. 

G. Release and Covenant Not to Sue / 

Upon (i) the Department's approval of either the RD/RA Work Plan final report or a no 
further action determination in the ROD or an IRM Work Plan final report evidencing that no further 
remedial action (other than OM~M activities) is required to meet the goals of the Remedial 
Program, and (ii) the Department's acceptance of any environmental easement required pursuant to 
Paragraph IX, then, except for the provisions of Paragraphs V and VII, and except for the future 
OM&M of the Site and any Natural Resource Damage claims, such acceptance shall constitute a 
release and covenant not to sue for each and every claim, demand, remedy, or action whatsoever 
against Respondent, its directors, officers, employees, agents, servants, successors, and assigns 
(except successors and assigns who were responsible under law for the development and 
implementation of a Remedial Program at the Site prior to the effective date of this Order), and their 
respective secured creditors, which the Department has or may have pursuant to Article 27, Title 13 
of the ECL or pursuant to any other provision of State or Federal statutory or common law, including 
but not limited to CERCLA § 9607(a), 42 U.S.C. § 9607(a), involving or relating to investigative 
or remedial activities relative to or arising from the disposal of hazardous wastes (or other 
contaminants remediated by Respondent to the Department's satisfaction pursuant to the ROD or 
Work Plans) at the Site; provided, however, that the Department specifically reserves all of its rights 
concerning, and any such release and covenant not to sue shall not extend to any further investigation 
or remediation the Department deems necessary due to newly discovered environmental conditions 
on-Site or off-Site which are related to the disposal of hazardous wastes at the Site and which 
indicate that the Remedial Program is not protective of public health and/or 
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the environment. The Department shall notify Respondent in writing of such environmental 
conditions or information and its basis for determining that the Remedial Program is not protective 
of public health and/or the environment/ · 

This release and covenant not to sue shall be null and void, ab initio, in the event of fraud 
relating to the execution or implementation ofthis Order or in the event of Respondent's failure to 
materially comply with any provision of this Order subsequent to issuance of a release and covenant 
not to sue. The Department's determination that Respondent has committed fraud or has materially 
failed to comply with this Order shall be subject to dispute resolution pursuant to Paragraph XI. / 

Nothing herein shall be construed as barring, diminishing, adjudicating, or in any way 
affecting any legal or equitable rights or claims, actions, suits, causes of action, or demands 
whatsoever that (i) Respondent may have against anyone other than the Department, including but 
not limited to rights of contribution under CERCLA § 113(f)(3)(B), 42 U.S.C. § 9613(f)(3)(B), and 
(ii) the Department may have against anyone other than Respondent, its directors, officers, 
employees, agents, and servants, and those successors and assigns of Respondent that were not 
responsible under law for the development and implementation of a Remedial Program at the Site 
prior to the effective date of this Order, and their respective secured creditors. 

II. Progress Reports 

Respondent shall submit written progress reports to the parties identified in Subparagraph 
X.A.1 on a quarterly basis by the I 01

h Day of each month (April 0, July I 0, October 10, January 10) 
commencing with the closest month subsequent to execution of this order. Such reports shall, at a 
minimum, include: all actions taken pursuant to this Order during the reporting period and those 
anticipated for the upcoming reporting period; all approved modifications to work plans and/or 
schedules; all results of sampling and tests and all other data received or generated by or on behalf 
of Respondent in connection with the Site, during the reporting period, including quality 
assurance/quality control information; and information regarding percentage of completion, 
unresolved delays encountered or anticipated that may affect the future schedule, efforts made to 
mitigate such delays, and information regarding activities undertaken in support of the Citizen 
Participation Plan during the reporting period and those anticipated for the upcoming reporting 
period. 

III. Penalties 

A. I . Respondent' s failure to comply with any term of this Order constitutes 
a violation of this Order, the ECL, and 6 NYCRR Part 375. Nothing herein abridges Respondent's . 
right to contest any allegation that it has failed to comply with this Order, the ECL, and 6 NYCRR 
Part 375. 

2. Payment of any penalties shall not in any way alter Respondent's obligations 
under this Order. 
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B. 1. Respondent shall not suffer any penalty or be subject to any proceeding or 
action in the event it cannot comply with any requirement of this Order as a result of any event 
arising from causes beyond the reasonable control of Respondent, of any entity controlled by 
Respondent, and of Respondent's contractors, that delays or prevents the performance of any 
obligation under this Order despite Respondent's best efforts to fulfill the obligation ("Force Majeure 
Event"). The requirement that Respondent exercise best efforts to fulfill the obligation includes 
using best efforts to anticipate the potential Force Majeure Event, best efforts to address any such 
event as it is occurring, and best efforts following the Force Majeure Event to minimize delay to the 
greatest extent possible. "Force Majeure" does not include Respondent's economic inability to 
comply with any obligation, the failure of Respondent to make complete and timely application for 
any required approval or permit, and non-attainment of the goals, standards, and requirements ofthis 
Order. 

2. Respondent shall notify the Department in writing within seven (7) Days after 
it obtains knowledge of any Force Majeure Event. Respondent shall include in such notice the 
measures taken and to be taken to prevent or minimize any delays and shall request an appropriate 
extension or modification of this Order. Failure to give such notice within such seven (7) Day period 
constitutes a waiver of any claim that a delay is not subject to penalties. Respondent shall be deemed 
to know of any circumstance which it, any entity controlled by it, or its contractors knew or should 
have known. 

3. Respondent shall have the burden of proving by a preponderance of the 
evidence that (i) the delay or anticipated delay has been or will be caused by a Force Majeure Event; 
(ii) the duration of the delay or the extension sought warranted under the circumstances; (iii) best 
efforts were exercised to avoid and mitigate the effects of the delay; and (iv) Respondent complied 
with the requirements of Subparagraph III.B.2 regarding timely notification. 

4. If the Department agrees that the delay or anticipated delay is attributable to 
a Force Majeure Event, the time for performance of the obligations that are affected by the Force 
Majeure Event shall be extended for such time as is reasonably necessary to complete those 
obligations. \ 

5. If the Department rejects Respondent 's assertion that an event provides a 
defense to non-compliance with this Order pursuant to Subparagraph ill.B, Respondent shall be in 
violation of this Order unless it invokes dispute resolution pursuant to Paragraph XI and 
Respondent's position prevails. 

IV. Entry upon Site 

A. Respondent consents to use its best efforts to gain entry upon the Site or areas in its 
vicinity at reasonable times and upon reasonable notice by any duly designated employee, consultant, 
or agent of the Department or any State agency to inspect, sample, and to ensure Respondent's 
compliance with this Order. Upon request, Respondent shall permit the Department full access to 
all non-privileged records relating to matters addressed by this Order. Raw data is not considered 
privileged and that portion of any privileged document containing raw data must be provided to the 
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Department. In the event Respondent is unable to obtain any authorization from third-party property 
owners necessary to perform its obligations under this Order, the Department may, consistent with 
its legal authority, assist in obtaining such authorizations. 

B. The Department shall have the right to take its own samples and scientific 
measurements and the Department and Respondent shall each have the right to obtain split samples, , 
duplicate samples, or both, of all substances and materials sampled. The Department shall make the 
results of any such sampling and scientific measurements available to Respondent. 

V. Payment of State Costs 

A. Within 30 days after receipt of an itemized invoice from the Department, Respondent 
shall pay to the Department a sum of money which shall represent reimbursement for the State's 
expenses including, but not limited to, direct labor, fringe benefits, indirect costs, travel, analytical 
costs, and contractor costs incurred by the State of New York for work related to the Site from 
November 1, 2005 to the effective date of this Order, as well as for reviewing and revising submittals 
made pursuant to this Order, overseeing activities conducted pursuant to this Order, collecting and 
analyzing samples, and administrative costs associated with this Order. Such payment shall be made 
by certified check payable to the Department of Environmental Conservation and shall be sent to: 

Bureau of Program Management 
Division of Environmental Remediation 
New York State Department of Environmental Conservation 
625 Broadway 
Albany, New York 12233-7012. 

Personal service costs shall be documented by reports of Direct Personal Service, which shall identify 
the employee name, title, biweekly salary, and time spent (in hours) on the project during the billing 
period, as identified by an assigned time and activity code. Approved agency fringe benefit and 
indirect cost rates shall be applied. Non-personal service costs shall be summarized by category of 
expense(~, supplies, materials, travel, contractual) and shall be documented by expenditure reports. 

B. Such invoice shall be sent to Respondent at the following address: 

Edward Tokarski 
Rohm and Haas Company 
3100 State Road 
Croydon, PA 19021 

C. Each party shall provide written notification to the other within ninety (90) Days of 
any change in the foregoing addresses. 

D. Respondent may contest, in writing, invoiced costs under Paragraph V if it believes 
that (i) the cost documentation contains clerical, mathematical, or accounting errors; (ii) the costs 
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are not related to the State's activities with respect to the Remedial Program for the Site; or (iii) the 
Department is not otherwise legally entitled to such costs. If Respondent objects to an invoiced cost, 
Respondent shall pay all costs not objected to within the time frame set forth in Paragraph V and 
shall, within thirty (30) Days after its receipt of an invoice, identify, in writing, all costs objected to 
and the basis of the objection. This objection shall be filed with the BPM Director. The BPM 
Director or the BPM Director's designee shall have the authority to relieve Respondent of the 
obligation to pay invalid costs. Within forty-five ( 45) Days after the date of the Department's 
determination of the objection, Respondent shall either pay to the Department the amount which the 
BPM Director or the BPM Director's designee determines Respondent is obligated to pay or 
commence an action or proceeding seeking appropriate judicial relief. 

E. If any negotiable instrument submitted to the Department pursuant to this Order is 
not honored when presented for payment, Respondent shall be in violation of this Order, provided 
that (i) the Department gives Respondent written notice of same, and (ii) the Department does not 
receive a certified check or bank check in the amount of the uncollected funds within fourteen (14) 
Days after the date of the Department's written notification. 

VI. Reservation of Rights 

A. Except as provided in Subparagraph I.G, nothing contained in this Order shall be 
construed as barring, diminishing, adjudicating, or in any way affecting any of the Department's 
rights or authorities, including, but not limited to, the right to require performance of further 
investigations and/or response action( s ), to recover natural resource damages, and/or to exercise any 
summary abatement powers with respect to any person, including Respondent. r 

B. Except as otherwise provided in this Order, Respondent specifically reserves all rights 
and defenses under applicable law respecting any Departmental assertion of remedial liability and/or 
natural resource damages against Respondent, and further reserves all rights respecting the 
enforcement of this Order, including the rights to notice, to be heard, to appeal, and to any other due 
process. The existence of this Order or Respondent's compliance with it shall not be construed as 
an admission of liability, fault, wrongdoing, or breach of standard of care by Respondent, and shall 
not give rise to any presumption of law or finding of fact, or create any rights, or grant any cause of 
action, which shall inure to the benefit of any third party. Further, Respondent reserves such rights 
as it may have to seek and obtain contribution, indemnification, and/or any other form ofrecovery 
from its insurers and from other potentially responsible parties or their insurers for past or future 
response and/or cleanup costs or such other costs or damages arising from the contamination at the 
Site as may be provided by law, including but not limited to rights of contribution under CERCLA 
§ 113(f)(3)(B), 42 U.S.C. § 9613(f)(3)(B). 

VII. Indemnification 

Respondent shall indemnify and hold the Department, the State of New York, and their 
representatives and employees harmless for all third-party claims, suits, actions, damages, and costs 
of every name and description arising out of or resulting from the fulfillment or attempted fulfillment 
of this Order by Respondent and/or any of Respondent's directors, officers, employees, servants, 
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agents, successors, and assigns except for liability arising from (i) vehicular accidents occurring 
during travel to or from the Site;lor (ii) willful, wanton, or malicious acts or omissions, and acts or 
omissions constituting gross negligence or criminal behavior by the Department, the State of New 
York, and/or their representatives and employees during the course of any activities conducted 
pursuant to this Order. The Department shall provide Respondent with written notice no less than 
thirty (30) Days prior to commencing a lawsuit seeking indemnification pursuant to this Paragraph. 

VIII. Public Notice 

A. Within thirty (30) Days after the effective date oftfiis Oroer, Respondent shall cause 
to be filed a Department-approved Notice of Order, which Notice shall be substantially similar to 
the Notice of Order attached to this Order as Exhibit "C," with the recording officer of the county 
wherein the Site is to give all parties who may acquire any interest in the Site notice of this Order. 
Within sixty ( 60) Days of such filing, Respondent shall also provide the Department with a copy of 
such instrument certified by the recording officer to be a true and faithful copy. 

B. If Respondent proposes to convey the whole or any part of Respondent's ownership 
interest in the Site, or becomes aware of such conveyance, Respondent shall, not fewer than forty
five ( 45) Days before the date of conveyance, or within forty-five ( ~5) Days after becoming aware 
of such conveyance, notify the Department in writing of the identity of the transferee and of the 
nature and proposed or actual date of the conveyance, and shall notify the transferee in writing, with 
a copy to the Department, of the applicability of this Order. However, such obligation shall not 
extend to a conveyance by means of a corporate reorganization or merger or the granting of any 
rights under any mortgage, deed, trust, ru?Signment,judgment, lien, pledge, security agreement, lease, 
or any other right accruing to a person not affiliated with Respondent to secure the repayment of 
money or the performance of a duty or obligation. 

IX. Environmental Easement 

A. 1. If a Department-approved Work Plan or the ROD for the Site, if any, relies 
upon one or more institutional and/or engineering controls, Responden (or the owner of the Site) 
shall execute an environmental easement pursuant to ECL Article 71, Title 13 which shall be 
substantially similar to Exhibit "D." Respondent shall cause such instrument to be recorded with 
the recording officer of the county wherein the Site is located within thirty (30) Days of the 
Department's approval of such instrument. Respondent shall provide the Department with a copy 
of such instrument certified by the recording officer to be a true and faithful copy within sixty (60) 
Days after such recording. 

B. If the ROD provides for "no action" other than implementation of one or more 
institutional controls, Respondent shall cause an environmental easement to be recorded under the 
provisions of Subparagraph IX.A. I . If Respondent does not cause such environmental easement to 
be recorded, Respondent cannot obtain a release and covenant not to sue pursuant to Subparagraph 
I.G. 
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X. Communications 

A. All written communications required by this Order shall be transmitted by United 
States Postal Service, by private courier service, or hand delivered as follows: 

with copies to: 

1. Communication from Respondent shall be sent to: 

Robert Cozzy, Section Chief 
Division of Environmental Remediation 
New York State Department of Environmental Conservation 
625 Broadway 
Albany, New York 12233-7016 

Ronnie Lee, Project Manager 
Division of Environmental Remediation 
New York State Department of Environmental Conservation 
625 Broadway 
Albany, New York 12233-7016 
Note: four copies (one unbound) of work plans are required to be sent. 

Gary Litwin 
Bureau of Environmental Exposure Investigation 
New York State Department of Health 
Flanigan Square 
54 7 River Street 
Troy, New York 12180-2216 

Scott W. Owens, Senior Attorney 
Division of Environmental Enforcement 
NYS Department of Environmental Conservation 
625 Broadway, 14th Floor 
Albany, NY 12233-5500 
(Correspondence only) 

2. Communication made from the Department to Respondent shall be sent to: 

Ellen Friedell, Esq. 
Rohm and Haas Company 
100 Independence Mall West 
Philadelphia, PA 19106-2399 
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Edward Tokarski 
Rolun and Haas Company 
3100 State Road 
Croydon, PA 19021 

B. The Department and Respondent reserve the right to designate additional or different 
addressees for communication upon written notice to the other. 

C. Each party shall notify the other within ninety (90) Days after any change in the 
addresses in this Paragraph X or in Paragraph V. 

XI. Dispute Resolution 

A. If Respondent disagrees with the Department's notice under (i) Subparagraph LB 
requesting additional or supplemental Work Plans; (ii) Subparagraph LC requesting modification 
of a Department-approved Work Plan; (iii) Subparagraph l.E disapproving a submittal, a proposed 
Work Plan, or a final report; (iv) Subparagraph LG. finding that Respondent materially failed to 
comply with the Order; (v) Subparagraph III.B rejecting Respondent' s assertion of a Force Majeure 
Event; or (vi) Paragraph XIII requesting modification of a time frame, Respondent may, within thirty 
(30) Days of its receipt of such notice, make a written request for informal negotiations with the 
Department in an effort to resolve the dispute. A copy of such request shall be sent by Respondent 
to the appropriate Remedial Bureau Chiefin the Department's Central Office. The Department and 
Respondent shall consult together in good faith and exercise best efforts to resolve any differences 
or disputes without resort to the procedures described in Subparagraph Xl.B. The period for 
informal negotiations shall not exceed thirty (30) Days from the date of the Department' s initial 
response to the Respondent's request for informal negotiations. If the parties cannot resolve a 
dispute by informal negotiations during this period, the Department's position shall be considered 
binding unless Respondent notifies the Department in writing within thirty (30) Days after the 
conclusion of the thirty (30) Day period for informal negotiations that it invokes the dispute 
resolution provisions provided under Subparagraph XLB. 

B. 1. Respondent shall file with the Office of Hearings and Mediation Services 
("OH&M") a request for formal dispute resolution and a written statement of the issues in dispute, 
the relevant facts upon which the dispute is based, factual data, analysis, or opinion supporting its 
position, and all supporting documentation upon which Respondent relies (hereinafter called the 
"Statement of Position"). A copy of such request and written statement shall be provided 
contemporaneously to the Director and to the parties listed under Subparagraph X.A.1. 

2. The Department shall serve its Statement of Position no later than twenty (20) 
Days after receipt of Respondent's Statement of Position. 

3. Respondent shall have the burden of proving by substantial evidence that the 
Department's position does not have a rational basis and should not prevail. The OH&M can 
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conduct meetings, in person or via telephone conferences, and request additional information from 
either party if such activities will facilitate a resolution of the issues. 

4. The OH&M shall prepare and submit a report and recommendation to the 
Director. The Director shall issue a final decision in a timely manner. The final decision shall 
constitute a final agency action and Respondent shall have the right to seek judicial review of the 
decision pursuant to Article 78 of the CPLR provided that Respondent notifies the Department 
within thirty (30) Days after receipt of a copy of the final decision of its intent to commence an 
Article 78 proceeding and commences such proceeding within sixty ( 60) Days after receipt of a copy 
of the Director's final decision. Respondent shall be in violation of this Order if it fails to comply 
with the final decision resolving this dispute within forty-five ( 45) Days after the date of such final 
decision, or such other time period as may be provided in the final decision, unless it seeks judicial 
review of such decision within the sixty (60) Day period provided. In the event that Respondent 
seeks judicial review, Respondent shall be in violation of this Order if it fails to comply with the 
final Court Order or any settlement within thirty (30) Days after the effective date of such order or 
settlement, unless otherwise directed by the Court. For purposes of this Subparagraph, a Court Order 
or settlement shall not be final until the time to perfect an appeal of same has expired. 

5. The invocation of dispute resolution shall not extend, postpone, or modify 
Respondent's obligations under this Order with respect to any item not in dispute unless or until the 
Department agrees or a Court orders otherwise. Except as otherwise provided in this Order, the 
invocation of the procedures set forth in this Paragraph XI shall constitute an election of remedies 
and such election shall constitute a waiver of any and all other administrative remedies which may 
otherwise be available to Respondent regarding the issue in dispute. 

6. The Department shall keep an administrative record of any proceedings under 
this Paragraph XI that shall be available consistent with Article 6 of the Public Officers Law. 

7. Nothing in this Paragraph XI shall be construed as an agreement by the 
parties to resolve disputes through administrative proceedings pursuant to the State Administrative 
Procedure Act, the ECL, or 6 NYCRR Part 622 or Part 375. 

8. Nothing contained in this Order shall be construed to authorize Respondent 
to invoke dispute resolution with respect to the remedy selected by the Department in the ROD or 
any element of such remedy, nor to impair any right of Respondent to seek judicial review of the 
Department's selection of any remedy. 

XII. Termination of Order 

A. This Order will terminate upon the earlier of the following events: 

1. Respondent's election to terminate pursuant to Subparagraphs I.B.1.b, LC or 
I.E.2 so long as such election is made prior to the Department's approval of the RD/RA Work Plan. 
In the event of termination in accordance with this Subparagraph XII.A. I, this Order shall terminate 
effective the 5th Day after the Department's receipt of the written notification terminating this Order 
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or the 5 th Day after the time for Respondent to make its election has expired, whichever is earlier, 
provided, however, that if there are one or more Work Plan( s) for which a final report has not been 
approved at the time of Respondent's notification of its election to terminate this Order pursuant to 
Subparagraphs I.B. l .b or I.E.2 or its failure to timely make such an election pursuant to 
Subparagraphs I.B.1.b or I.E.2, Respondent shall promptly complete the activities required by such 
previously approved Work Plan(s)consistent with the schedules contained therein. Thereafter, this 
Order shall terminate effective the 5th Day after the Department' s approval of the final report for all 
previously approved Work Plans; or 

2. the Department' s written determination that Respondent has completed all 
phases of the Remedial Program (including OM&M), in which event the termination shall be 
effective on the 5 th Day after the date of the Department's approval of the final report relating to the 
final phase of the Remedial Program. Respondent will provide the Department a report every two 
years, commencing on the date of this consent order' s execution. 

B. Notwithstanding the foregoing, the provisions contained in Paragraphs V and VII 
shall survive the termination of this Order and any violation of such surviving Paragraphs shall be 
a violation of this Order, the ECL, and 6 NYCRR Part 375, subjecting Respondent to penalties as 
provided under Paragraph III so long as such obligations accrued on or prior to the Termination Date. 

C. If the Order is terminated pursuant to Subparagraph XII.A. I, neither this Order nor 
its termination shall affect any liability ofRespondent forremediation of the Site and/or for payment 
of State Costs, including implementation of removal and remedial actions, interest, enforcement, and 
any and all other response costs as defined under CERCLA, nor shall it affect any defenses to such 
liability that may be asserted by Respondent. Respondent shall also ensure that it does not leave the 
Site in a condition, from the perspective of human health and environmental protection, worse than 
that which existed before any activities under this Order were commenced. Further, the 
Department 's efforts in obtaining and overseeing compliance with this Order shall constitute 
"reasonable efforts" under law to obtain a voluntary commitment from Respondent for any further 
activities to be undertaken as part of a Remedial Program for the Site. 

XIII. Miscellaneous 

A. Respondent shall retain professional consultants, contractors, laboratories, quality 
assurance/quality control personnel, and third party data validators ("Respondent's Contractors") 
acceptable to the Department to perform its obligations under this Order. If the Department has not 
previously approved Respondent's Contractors for the work required by this Order, Respondent shall 
submit the Contractors' qualifications to the Department a minimum of thirty (30) Days before the 
start of any activities for which each such Contractor will be responsible. The Department' s 
approval of each such Contractor shall be obtained prior to the start of work by that Contractor. The 
responsibility for the performance of all Contractors retained by Respondent shall rest solely with 
Respondent. Subject to the requirements of this Subparagraph, Respondent retains the right to select 
or change firms or individuals in its sole discretion. 
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B. Respondent shall allow the Department to attend and shall notify the Department at 
least seven (7) Days in advance of any field activities as well as any pre-bid meetings, job progress 
meetings, the substantial completion meeting and inspection, and the final inspection and meeting; 
nothing in this Order shall be construed to require Respondent to allow the Department to attend 
portions of meetings where privileged matters are discussed. 

C. Respondent shall use "best efforts" to obtain all Site access, permits, easements, 
rights-of-way, rights-of-entry, approvals, institutional controls, or authorizations necessary to 
perform Respondent's obligations under this Order. 

1. The Department may exempt Respondent from the requirement to obtain any 
state or local permit or other authorization for any activity on the Site needed to implement this 
Order that the Department determines is conducted in a manner which satisfies all substantive 
technical requirements applicable to like activity conducted pursuant to a permit. 

2. If, despite Respondent's best efforts, any necessary Site access, easements, 
rights-of-way, rights-of-entry, approvals, institutional controls, or authorizations required to perform 
this Order are not obtained within forty-five ( 45) Days after the effective date of this Order, or within 
forty-five (45) Days after the date the Department notifies Respondent in writing that additional 
access beyond that previously secured is necessary, Respondent shall promptly notify the 
Department, and shall include in that notification a summary of the steps Respondent has taken to 
obtain access. The Department may, as it deems appropriate and within its authority, assist 
Respondent in obtaining access. If any interest in property is needed to implement an institutional 
control required by a Work Plan and such interest cannot be obtained, the Department may require 
Respondent to modify the Work Plan pursuant to Subparagraph I.C of this Order to reflect changes 
necessitated by the lack of access and/or approvals. 

D. Respondent and Respondent' s successors and assigns shall be bound by this Order. 
Any change in ownership or corporate status of Respondent shall in no way alter Respondent's 
responsibilities under this Order. 

E. Respondent shall provide a copy of this Order to each contractor hired to perform 
work required by this Order and shall condition all contracts entered into pursuant to this Order upon 
performance in conformity with the terms of this Order. Respondent or its contractor(s) shall 
provide written notice of this Order to all subcontractors hired to perform any portion of the work 
required by this Order. Respondent shall nonetheless be responsible for ensuring that Respondent's 
contractors and subcontractors perform the work in satisfaction of the requirements of this Order. 

F. The paragraph headings set forth in this Order are included for convenience of 
reference only and shall be disregarded in the construction and interpretation of any provisions of 
this Order. 

G. 1. The terms of this Order constitute the entire agreement between the 
Department and Respondent concerning implementation of the activities required by this Order. No 
term, condition, understanding, or agreement purporting to modify or vary any term of this Order 
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shall be binding unless made in writing and subscribed by the party to be bound. No informal 
advice, guidance, suggestion, or comment by the Department shall be construed as relieving 
Respondent of Respondent's obligation to obtain such fonnal approvals as may be required by this 
Order. In the event of a conflict between the tenns of this Order and any Work Plan submitted 
pursuant to this Order, the tenns of this Order shall control over the tenns of the Work Plan(s) 
attached as Exhibit "B." 

2. i. Except as set forth herein, if Respondent desires that any provision of 
this Order be changed, other than a provision of a Work Plan or a time frame, Respondent shall make 
timely written application to the Commissioner with copies to the parties listed in Subparagraph 
X.A.1. The Commissioner or the Commissioner's designee shall timely respond. 

ii. Changes to a Work Plan shall be accomplished as set forth in 
Subparagraph LC of this Order. 

m. Changes to a time frame set forth in this Order shall be sought by a 
written request to the Department's project attorney and project manager, which request shall be 
timely responded to in writing. The Department's decision relative to the request for a time frame 
change shall be subject to dispute resolution pursuant to Paragraph XL 

H. 1. If multiple parties sign this Order, the term "Respondent" shall be read in the 
plural where required to give meaning to this Order. Further, the obligations of such Respondents 
under this Order are joint and several and the insolvency of or failure by any Respondent to 
implement any obligations under this Order shall not affect the obligations of the remaining 
Respondent( s ). 

2. If Respondent is a partnership, the obligations of all general partners, including 
limited partners who act as general partners, to finance and perfonn obligations under this Order and 
to pay amounts owed to the Department under this Order are joint and several. In the event of the 
insolvency of or the failure of any of the general partners to implement the requirements of this 
Order, the remaining general partners shall implement all such requirements. 

3. Notwithstanding the foregoing Subparagraphs XIII.H. 1 and 2, if multiple 
parties sign this Order as Respondents but not all of the signing parties elect, pursuant to 
Subparagraph LB, to implement a Work Plan, then all Respondents are jointly and severally liable 
for each and every obligation under this Order through the completion of the activities in such Work 
Plan that all such parties consented to; thereafter, only those Respondents electing to perform 
additional work shall be jointly and severally liable under this Order for the obligations and activities 
under such additional Work Plan(s). The parties electing not to implement the additional Work 
Plan(s) shall have no obligations under this Order relative to the activities set forth in such Work 
Plan(s). Only those Respondents electing to implement such additional Work Plan(s) shall be 

· eligible to receive the release and covenant not to sue provided un,der Subparagraph LG. 

I. To the extent authorized under 42 U.S.C. § 9613, New York General Obligations 
Law § 15-108, and any other applicable law, Respondent shall be deemed to have resolved its 
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liability to the State for purposes of contribution protection provided by CERCLA § l l 3(f)(2) for 
"matters addressed" pursuant to and in accordance with this Order. "Matters addressed" in this 
Order shall mean all response actions taken by Respondent to implement this Order for the Site and 
all response costs incurred and to be incurred by any person or party in connection with the work · 
performed under this Order, which costs have been paid by Respondent, including reimbursement 
of State Costs pursuant to this Order. Furthermore, to the extent authorized under 42 U.S.C. § 
96 l 3(f)(3)(B), by entering into this administrative settlement of liability; if any, for some or all of 
the response action and/or for some or all of the costs of such action, Respondent is entitled to seek 
contribution under CERCLA from any person except those who are entitled to contribution 
protection under 42 U.S.C. § 9613(f)(2). 

J. Unless otherwise expressly provided herein, terms used in this Order which are 
defined in ECL Article 27, Title 13, ECL Article 71, Title 36, or in regulations promulgated under 
such statute shall have the meaning assigned to them under said statute or regulations. Whenever 
terms listed in the Glossary attached hereto are used in this Order or in the attached Exhibits, the 
definitions set forth in the Glossary shall apply. In the event of a conflict, the definition set forth in 
the Glossary shall control. 

K. Respondent's obligations under this Order represent payment for or reimbursement 
of response costs, and shall not be deemed to constitute any type of fine or penalty. 

L. This Order may be executed for the convenience of the parties hereto, individually 
or in combination, in one or more counterparts, each of which for all purposes shall be deemed to 
have the status of an executed original and all of which shall together constitute one and the same. 

M. The effective date of this Order is the I 0th Day after the date the Commissioner or the 
Commissioner's designee signs this Order. · 

DATED: 
JUN 1 2 2006 

By: 

Dale A. Desnoyers, Ire 
Division ofEnvironmenta: 
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CONSENT BY RESPONDENT 

Respondent, ROHM AND HAAS COMP ANY, hereby consents to the issuing and entering 
of this Order, waives Respondent's right to a hearing herein as provided by law, and agrees to be 

boundbythisOrder. ~~ /J 
YO~~ '['Sl 

'J 

STATE OF fu;,u~,.i,-f ) 
;J/ / ~l I ) S.S.: 

COUNTY OF //}11,Q/f_;//l ) 

Title:Vice President, General Counsel 
and Corporate Secretary 

Date: 5/24/06 

On thedf' day of u , in the year cAJtJt , before me, the undersigned, -~ ~ 
personally appeared j:; d&-1 AZ= ,(/~.J , personally known to me or proved to me on the 
basis of satisfactory evidence to be therndividual( s) whose name is (are) subscribed to the within 
instrument and acknowledged to me that he/she/they executed the same in his/her/their capacity(ies ), 
and that by his/her/their signature( s) on the instrument, the individual( s ), or the person upon behalf 
of which the individual(s) acted, executed the instrument. 
/-

~ature. 
taking 

c~- .. · • a:"f)f OF PE,..,.$YLVANll\ 

.t«)f ARIALSEAL 
b1AN6AA~NGTON, Notary PubliC 
City of Ptllladelphia; Phija. County 

My comtniSslon f:xpires October 4, 2008 
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EXHIBIT "A" 

Map of Site 



SITE LOCATION 

2000 Feet 
~~~ 

I 
SOURCE: USGS Topographical Quadrangle 

Mount Vernon, New York, 1979 and 
Mamaroneck, New York, 1985. 

FORMER EMCA SITE 
LOCATION MAP I 



EXHIBIT "B" 

Department-Approved Work Plan(s) 
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The Draft OM&M Work Plan dated December 2004 is attached hereto as Exhibit "B" for 
negotiation purposes only and has not been approved by the Department. 



!~. Former EMCA Site 
Mamaroneck, New York 
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1.0 INTRODUCTION 

This Operations and Monitoring (O&M) Plan outlines the scope of groundwater 

monitoring and contingency remedial measures that will be undertaken at the former EMCA Site 

(Site No. 260025) in Mamaroneck, New York, pursuant to the Record of Decision (ROD) (in 

progress) for the site. Investigation and remediation of 1, l ,2-trichloro-1,2,2-trifluoroethane 

(Freon 113) present in groundwater at the site has been undertaken by the Rohm and Haas 

Company (Rohm and Haas) in close coordination with the New York State Department of 

Environmental Conservation (NYSDEC). The selected remedy for the site, identified in the 

ROD, is monitored natural attenuation. Considerable progress toward achieving the remediation 

goal has been made by injecting emulsified soybean oil and sodium lactate into the Freon 113 

contaminated groundwater, which has stimulated natural anaerobic biodegradation. These 

injections were undertaken prior to the execution of the ROD during a Pilot Study and Interim 

Remedial Action (IRA). The ROD indicates that additional injeGtions of emulsified soybean oil 

and/or sodium lactate will be undertaken as a contingency measure in the event that natural 

attenuation processes in groundwater are not decreasing the remaining site contamination at a 

satisfactory rate . 

This O&M Plan describes three elements of the remediation: 

I) the scope and procedures for groundwater monitoring; 

2) general guidelines for contingency injection of emulsified soybean oil and/or 

sodium lactate; and 

3) site closure guidelines and procedures. 

Key personnel involved in the project are listed below: 

Name Affiliation Address 

Edward Tokarski Rohm and Haas 3100 State Road 
Croydon, PA I 902 I 

Ronald Lantzy Rohm and Haas 3100 State Road 
Croydon, PA 1902 I · 

N \ 11172730 00000\WORD\DRAFl\EMCA Sue\Drnft Repons\O&M Plan Mamaroneck doc 
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Phone/Fax 

215-785-7244 
(7077) 

215-785-7456 
(7077) 

Function 

Project Manager 

Technical Manager 

-



Name Affiliation Address 

Robert Vaszil Cablevision of Six Executive Plaza 
Westchester Yonkers, NY I 070 I 

Ronnie Lee NY SD EC 6254 Broadway 
121

h Floor 
Albany, NY 12233 

Bruce Przybyl URS 77 Goodell Street 
Buffalo, NY 14203 
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Phone/Fax Function 

203-223 -0348 Site Owner 
Contact 

518-402-9622 NYSDEC Project 
(9627) Manager 

716-856-5636 URS Project 
(2545) Manager 



2.0 BACKGROUND 

The fonner EMCA site i~ a 0.6-acre parcel located in a mixed residential/industrial area 

in Mamaroneck, New York (Figures 1 and 2). The site was fonnerly owned by Rohm and Haas 

and used for manufacture of high conductivity precious metal paste used in circuits by the 

electronics industry. Manufacturing was discontinued in 1988 and the current site owner is 

Cablevision of Westchester.\ Preliminary site investigations revealed that groundwater beneath 

the site was contaminated by Freon 113. The site was listed on the New York Registry of 

Inactive Hazardous Waste Disposal Sites and a Consent Order was signed between the NYSDEC 

and Rohm and Haas in March 1999. 

The site is underlain by unconsolidated glacial and alluvial sand containing zones of 

gravel, silt, and clay. The deepest boring at the site was drilled to a depth of 32 feet below 

ground surface (bgs). Groundwater occurs under unconfined conditions and the water table 

beneath the site varies between approximate ly 4 to 6 feet bgs. The groundwater flow direction is 

northwest across the site, towards the Sheldrake River. 

The contaminants of concern at the site include Freon 113 and its degradation products 

1,2-dichloro-1, 1,2-trifluorethane (Freon 12Ja) and chlorotrifluoroethene (Freon 1113). Freon 113 

was detected at the site at a maximum concentration of 18,200 micrograms per liter (µg/L) in 

1988 . 

Rohm and Haas has taken measures to identify and apply remedial technologies to reduce 

Freon 113 and its degradation products in site groundwater. In consultation with NYSDEC, an 

Engineering Evaluation/Cost Analysis (EE/CA) was prepared in 2002 to evaluate remedial 

alternatives for the site (URS 2002). The EE/CA recommended a pilot study to further evaluate 

promising alternatives that included the injection of soybean oil to promote anaerobic 

biodegradation and the injection of zero valent iron if the soybean oil did not produce favorable 

results . The pilot study was conducted in 2003 and 2004 and included the injection of a 

commercially-prepared emulsified oil (Edible Oil Substrate - EOS™ manufactured by EOS 

Remediation, Inc.) and a commercially-prepared sodium lactate solution (WILCLEAR™ High 

Purity Sodium Lactate manufactured by JRW Technologies). 
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The injection substantially reduced the concentration of Freon I 13 onsite and created 

conditions favorable for reductive dechlorination of Freon I 13, Freon I 23a, and Freon I 113. To 

build upon the success of the pilot study injections, more widespread injections of EOS™ and 

WILCLEAR™ were undertaken as an IRA in November 2004. Based on the results of the pilot 

study, the EE/CA was finalized in December 2004 and recommended monitored natural 

attenuation as the preferred remedial alternative (URS 2004b ). 

The preferred alternative included monitoring of Freon 113, Freon 123a, Freon 1113, and 

select attenuation parameters until remediation goals are achieved for the Freon compounds. 

Additional injections of EOS™ and/or WILCLEAR™ could be used, if necessary, based on 

monitoring results. These recommendations were included in the remedy specified by the ROD, 

which was executed between Rohm and Haas and NYSDEC on ~.-!J..cl: , 2005 . 
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3.0 SCOPE AND SITE CLOSURE 

This O&M Plan outlines a long-term groundwater monitoring program and identifies 

potential contingency measures pursuant to the remedy identified in the ROD. The groundwater 

monitoring program is discussed in detail in Section 4.0. Monitoring will continue until 

remediation goals, described in Section 3. I, are achieved at all active site monitoring wells. 

Groundwater sampling may be discontinued at an individual well when remediation goals are 

achieved at that well for three consecutive monitoring events. Contingency measures may be 

implemented (described in Sections 3 .2 and 5.0) to expedite site closure. 

Monitoring wells will be decommissioned as remediation goals are achieved (described 

in Section 3.3). 

3.1 Remedial Action Objective 

The remedial action objective for the former EMCA site is to reduce site contaminants of 

concern, listed below, to concentrations at or below the remediation goals. 

Contaminant of Concern Remediation Goal 0 > 

Freon 113 5 µg/L (2) 

Freon 123a 5 µg/L 

Freon 1113 5 µg/L 

Notes: 

(I) NYSDEC Class GA Water Quality Standards presented in Technical and 

Operational Guidance Series (TOGS) 1.1.1, June 1998 (amended April 2000). 

(2) µg/L = micrograms per liter 

3.2 Execution of Contingency 

It is expected that the injection of EOS™ and WILCLEAR™, conducted during the 

November 2004 IRA, will be sufficient to create steady reductive dechlorination of the 
-

contaminants of concern for an extended period. Since 1988, Freon 113 has generally decreased 

in onsite monitoring wells, albeit at a slower rate than after the Pilot Study injection of the EOS™ 
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and WILCLEAR™. Therefore, it is anticipated that the contaminants of concern will continue to 

decrease after the favorable conditions created by the pilot study and IRA have diminished. 

Additional injection of WILCLEAR™ and/or EOS™ will be considered as a contingency 

measure at a monitoring well location if, after 3 monitoring events, rebound appears to be 

occurring or contaminants of concern are decreasing at an unsatisfactory . rate. Product 

information is provided in Appendix A. 

3.3 Well Decommissioning 

Site monitoring wells are shown on Figure 2. The following six (6) wells are included in 

the long-term monitoring program: MW-02, -03, -04, -06, and -07 and GZ-06. All other wells 

onsite will be decommissioned in accordance with the procedures outlined in Appendix B during 

the first groundwater sampling event. Other monitoring wells except for MW-04, will be 

decommissioned on an individual basis when the contaminants of concern are found to be below 

remediation goals in the subject well for three consecutive monitoring events. MW-04, which is 

situated to monitor potential downgradient migration, will not be decommissioned until 

groundwater across the entire monitoring well network contains contaminants of concern below 

remediation goals. Monitoring well construction diagrams are presented in Appendix C. 
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4.0 LONG-TERM GROUNDWATER MONITORING PROGRAM 

4.1 Groundwater Monitoring 

The groundwater monitoring program win consist of annual sampling of select 

monitoring wells to monitor reductive dechlorination processes in groundwater and provide data 

to evaluate the need for contingency injections. A total of six wells will be included in the 

groundwater-monitoring program: MW-02, -03, -04, -06, and -07 and GZ-06 (Figure 2). Each 

well will be sampled for Freon 113, Freon 123a, Freon 11 I 3 and select attenuation parameters, 

which are listed in Table 1. Groundwater sampling will be discontinued at an individual well 

(except for MW-04) when remediation goals are achieved at that well for three consecutive 

monitoring events. The groundwater monitoring program will continue until remediation goals 

are achieved at all active site monitoring wells. 

4.2 Sampling Protocols 

Each well will be purged before sampling using the low-flow (micro-purge) method. 

Field parameters (pH, oxidation-reduction potential [ORP), conductivity, temperature, dissolved 

oxygen, and turbidity) will be documented for pre- and post-purge water. These parameters will 

be measured in a flow through cell and must be stable prior to sampling. Dedicated/disposable 

high-density polyethylene (HOPE) and silicone tubing attached to a low-flow pump will be used 

to collect the groundwater samples. Purging will require the removal of one to three volumes of 

standing water by pumping at a rate of less than one (I) liter per minute. Drawdown of the 

standing water column should not exceed between 0.1 and 0.3 feet . Sampling should commence 

immediately after purging. Detailed procedures for purging and sampling are describe below. 

The procedures have been developed from the Rohm and Haas guidance: "Protocol for 

Groundwater Sampling and Analysis" (Appendix D). 

Samplini: Equipment Cleaning Procedures 

. 
All wells to be sampled will be purged by pumping with a low-flow peristaltic pump. All 

downhole equipment will be dedicated and disposable. Any equipment that is not considered 

dedicated and disposable will be decontaminated according to the following procedures: . 
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1) Thoroughly clean with laboratory-grade soap and water, until all visible 

contamination is gone. 

2) Rinse with tap water until all visible evidence of soap is gone. 

3) Rinse with deionized water. 

Water Level Monitoring 

Water levels will be measured from the six monitoring wells and one surface water 

location along the Sheldrake River (WS-04) and used to construct a potentiometric surface 

contour map (Figure 3). Previous Sheldrake River gauge locations WS-01, WS-02, and WS-03 

have been destroyed and will not be re-established. The groundwater measurements will be taken 

first from wells th!lt do not contain eleva~ed concentrations of Freon (i.e., the furthest 

downgradient and upgradient of the Freon plume). 

During each monitoring event, water levels m all monitoring wells will be measured 

usmg an electronic water level indicator prior to groundwater sampling. Water level 

measurements will also be recorded during purging and sampling using the procedure presented 

below. 

1) Clean the water level probe and the lower portion of cable following standard 

decontamination procedures and test the water level meter to ensure that the 

batteries are charged. 

2) Lower the probe slowly into the monitoring well until the audible alarm indicates 

water. 

3) Read depth, to the nearest hundredth of a foot, from the graduated cable using the 

V-notch (or other mark) on the riser pipe as a reference. 

4) Repeat the measurement for confirmation and record the depth to water. 

5) Remove the probe from the monitor slowly, drying the cable and prQbe with a 

clean paper towel. 

6) Replace the monitoring well cap and lock the protective cap. 
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7) Decontaminate the water level meter if additional measurements are to be taken. 

Well Purgini: Procedures 

Using the micro-purge method, low pumping rates are used to sample groundwater. 

Sample aliquots are collected directly from the screened interval without mixing of stagnant 

water from above the screened interval. In addition, less turbidity is produced with lower 

pumping rates . 

A low-flow peristaltic pump will be used to perform the purging/sampling. Wells must 

have sufficient yield to be pumped without creating excessive drawdown to avoid sampling the 

stagnant water column. Basic elements of low-flow sampling are summarized below. 

1) The well cover will be unlocked and carefully removed to avoid having any 

foreign material enter the well. The interior of the riser pipe will be monitored 

for organic vapors using a combination photoionization/flameionization 

(PID/FID) detector. If a reading of greater than 5 parts per million (ppm) is 

recorded, the well will be vented until levels are below 5 ppm before purging 

begins. 

2) Allow the well to equilibrate to atmospheric conditions prior to measuring the 

depth to water and other field parameters. 

3) Measure the water level below the top of casing with an electronic water level 

detector. Knowing the total depth of the well, it will be possible to determine the 

volume of water in the well. Decontaminate the electronic water level detector 

between wells. 

4) Calibrate field instruments (i .e., pH, ORP, specific conductance, dissolved 

oxygen, PID/FID, and turbidity). 

5) In all wells, a low-flow pump will be used to purge the required water volume 

until stabilization of pH, ORP, specific conductance, dissolved oxygen, and 

turbidity is attained. Dedicated, .new HDPE intake tubing and silicone rotary 

tubing will be used for each well. 
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6) Slowly install the HDPE tubing into the well and set the tubing intake to about 

the midpoint of the well screen. 

7) Pump water at less than 1 liter per minute and measure the water level 

continuously. Adjust the discharge rate until the water level does not drop 

beyond 0.1to0.3 feet of the static level. 

8) Purge the well until the field parameters have stabilized. The stabilization 

criteria are: conductivity ± 3% full-scale; pH± 0.20 standard unit; temperature± 

0.2°C; ORP ± I 0 millivolts; dissolved oxygen ± I 0%, and turbidity ± I 0%. 

9) Purging of three well volumes is not necessary if the field parameters are stable. 

However, at least one (I) well volume must be purged before sampling can 

begin. During purging, it is permissible to by-pass the flow cell until the 

groundwater has cleared. 

I 0) Field parameters must be measured continuously using the flow cell. 

I I) Well purging data will be recorded in the field notebook and on a Well Purging 

Log (Appendix E). 

Groundwater Sampling Procedures 

To the extent practicable, well locations will be sampled in order of increasing 

groundwater contaminant concentrations to minimize potential for cross-contamination. 

Groundwater samples will be collected and handled to minimize the potential for cross

contamination, loss of VOCs, or other interference. Sampling personnel will wear clean latex, 

nitrile, or other chemical resistant, non-reactive gloves when handling sampling equipment and 

containers, and will minimize contact with the sampled groundwater. Care will be taken to 

prevent contact of the down-hole equipment with the ground or other potential sources "of sample 

contamination. Gloves will be changed between sampling locations. 

The following procedures will be followed: 

I) Label all sample bottles using a waterproof permanent marker. 
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2) After well purging is completed, collect a sample into the appropriate containers 

that contain the required preservatives. The sampling order will be Freon 

compounds followed by methane and sulfate. 

3) Disconnect the flow cell before sampling and reduce pump rate to I 00 

millimeters per minute. Direct the discharge tubing toward the inside wall of the 

sample container to minimize volatilization. Fill containers to overflowing and 

cap. 

4) Samples will be wrapped in bubble wrap to prevent breakage and placed on ice in 

coolers prior to shipment to the analytical laboratory. The analytical laboratory 

will certify that the sample bottles are analyte-free. 

5) Remove tubing and dispose of properly. 

6) Record well sampling data in a field notebook and on the Well Purging Log 

(Appendix E). 

Sample Labeling 

Affixed to each sample container will be a non-removable (when wet) label. Apply label 

and wrap with 2-inch cellophane tape to cover label. The following information will be written 

on each label with permanent marker: 

• Site name 

• Sample identification 

• Project number 

• Date/time 

• Sampler's initials 

• Sample preservation 

• Analysis required 

N 111172730 00000\WORDIDRAFT\EMC" A St1•\Draft R•por1SIO& M Plan Mamaroneck.doc 
1111 W-004 11.35 AM 

-11 -



Each sample will be assigned a unique code in accordance with Rohm and Haas 

Document No. CRG-026a, which is attached in Appendix D. The code will contain the following 

six (6) items. 

location preservation filtration 

Sample Shipping 

Strict Chain-of-Custody (COC) procedures will be followed for each shipment of 

samples to the laboratory. A copy of a COC is provided in Appendix E. These procedures 

document the transfer of custody of the samples from the field to the laboratory. Each COC will 

provide instructions to the laboratory for analytical parameters for each sample submitted. Blank 

spaces on the COC will be crossed out. Each COC will be completed in ·duplicate and the 

original will be sealed in a zip-lock plastic bag within each sample cooler. The copy will be kept 

by the sampling technician to document the date and time the samples were transferred to the 

laboratory. Custody seals will be signed by the person preparing the sample cooler(s) and placed 

across the lid(s) prior to the sealing of the sample cooler(s) with clear packing tape. 

Samples will be shipped either by FedEx or other common carrier or be picked up by a 

courier and transported directly to the laboratory. 

4.3 Analytical Program 

The analytical program including parameters, methods and quality assurance/quality 

control (QA/QC) samples is summarized in Table 2. A data usability assessment will be 

performed on the laboratory data from each annual sampling event. 
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QA/QC Program 

QA/QC requirements will be followed in accordance with Rohm and Haas Guidance 

CRG-022 - Environmental Data QC Control. The QA/QC protocol is intended to provide 

guidance tci: 

• Provide a clear definition of the level of QC required 

• Compile QC criteria required by the analytical methodology 

• Provide a clear definition of the QA/QC requirements identified 

The QC elements are important in determining the precision and accuracy of the test 

results and to what extent the field samples are representative of the actual field conditions. For 

this Groundwater Monitoring Program, the QA/QC protocol will follow the Level 3 Criteria 

Specified in Rohm and Haas Document CRG-022. Table 2 summarizes the frequency and type of 

QA/QC samples according to analytical methodology. The QA/QC samples that will be obtained 

in the field and/or prepared by the laboratory are listed below. 

• Trip blanks - for VOC liquid samples only 

• Field duplicates - determined from the number of primary samples 

• Matrix spike & matrix spike duplicates - prepared by the laboratory 

• Method blanks - prepared by laboratory 

• Sample cooler temperature blanks placed in the cooler to check sample temperatures 

upon receipt in the laboratory 

4.4 Reporting 

Following each sampling event and after receipt of the analytical data package, URS will 

independently validate the analytical data packages in accordance with USEPA Region II Data 

Validation Guidelines. Upon completion of the data validation, a NYSDEC Data _ Usability 

Summary Report (DUSR) will be generated, which identifies any QC non-conformances and 
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discusses how they impact the usability of the data. Rohm and Haas will prepare an annual 

report for the NYSDEC that provides the following information: 

l) Site name and address 

2} Consultant/Alliance Partner performing the sampling 

3) Regulatory Agency involved 

4) Summary of activities completed and date(s) 

• Description of field procedures performed in accordance with the Monitoring 

Plan 

• Description of any discrepancies relative to the Monitoring Plan 

• Summary of field me~urements 

• Description and summary table of water level data 

• Groundwater elevation contour map 

5) Summary table of the analytical results 

6) Discussion of the QA/QC results and implications 

7) Discussion of significant observations or problems encountered 

8) Comments, conclusions and recommendations based on an evaluation of the 

analytical results 

9) List of Attachments/Appendices (tables, figures, completed field forms, analytical 

data packages, etc.) 
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5.0 CONTINGENCY PLAN 

The decision to execute contingency measures to stimulate and maintain biodegradation 

of the contaminants of concern will be made jointly between Rohm and Haas and the NYSDEC. 

In general, contingency measures will be considered if, over three monitoring events at a 

particular well location, rebound appears to be occurring or the contaminants of concern are 

decreasing at an unsatisfactory rate. 

The annual monitoring report prepared by Rohm and Haas will contain recommendations 

regarding whether or not contingency measures appear to be warranted. Alternatively, NYSDEC 

may suggest contingency measures in comments to Rohm and Haas on the monitoring report. If 

the parties agree that contingency measures are warranted, then Rohm and Haas will prepare a 

Contingency Measures Work Plan for NYSDEC review. The contingency measures, once 

executed, will be documented in the subsequent monitoring report. 

Contingency measures will consist of injections of WILCLEAR™ and/or EOS™ to 

stimula_te anaerobic biodegradation of the contaminants of concern. If these products are not on 

the market at the time the contingency measures are considered, then Rohm and Haas and the 

NYSDEC will agree upon suitable substitutes. The overall scope and details of the injections will 

depend on the pattern of remaining groundwater contamination and the specific goals of the 

contingency measures. The Pilot Study Work Plan (URS 2003) and the Interim Remedial Action 

Work Plan (URS 2004a) will be used to aid in the development of the Contingency Measures 

Work Plan. 

Product information on WILCLEAR™ and EOS™ is presented in Appendix A. 

Injections will be undertaken using a Geoprobe® (or similar) direct-push sampling rig and 

pressure-activated injection probe. 
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Parameter 

Freon I 13, Freon 1113, 
Freon 123a 

Sulfate 

Methane 

pH 

Temperature 

Dissolved Oxygen 

Redox Potential 

References: 

TABLE 1 

FORMER EMCA SITE 

GROUNDWATER MONITORING PARAMETERS 

Method Number Reference Preservation 

OLM04.2A I HCl to pH < 2, 4°C 

375.4 1 4°C 

RSK-175 2 HCJ to pH <2, 4 ·c 

150< 1> 1 Field Measurement 

170.1 (I) I Field Measurement 

360.1 (I) I Field Measurement 

SM 2580B<1
> 3 Field Measurement 

NYSDEC Analytical Services Protocol, June 2000. 

Container 

2x40 ml vials w/ Teflon 
Septa 

250 ml HDPE 

2x40 ml vials w/ Teflon 
Septa 

HDPE 

HDPE 

HDPE 

HDPE 

2 

3 

USEPA, R.S . Kerr Environmental Research Laboratory, March 15, 1989. 

Standard Methods for the Examination of Water and Wastewater, 20th Edition. 

Notes: 

Field instrument, low-flow cell 
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TABLE2 

FORMER EMCA SITE 

SUMMARY OF SAMPLES, QA/QC SAMPLES, AND ANALYTICAL METHODS 

Parameters (Methods) 

Sample Type Freon 113 
Freon 123a Methane 
Freon 1113 (RSK-175) 

(OLM04.2A) 

Groundwater 6 6 

QA/QC (estimated) 

Trip Blanks (I) 2 2 

Field Duplicates (2> 1 1 

Matrix Spike 1 1 

Matrix Spike Duplicate 1 1 

Notes: 

(1) Trip blanks will be analyzed at a rate of 1 per day for VOC samples. 

(2) Field duplicates will be prepared at a frequency of:?: I per JO samples. 

(3) NA= Not Applicable 
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NA (3> 

1 
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APPENDIX A 

EOS™ and WILCLEAR™ PRODUCT INFORMATION 
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EOS 1.1 
Emulsified Edible Oil Concentrate 
( Licensed under US Patent# 6.398,960) 

Benefits 

Product Uses 

General 
Description 

Packaging 

Storage Conditions 

Preparation 

"' 
"' "' "' 
"' 
"' "' 

~provides 1implified product handling and improved 1ubaurface 
distribution characteristics compared to other in .1it11 productl. 
EDS" providos a long-lasting, natural time-release, orianic substrate. 
EDS" docs not require continuous substrate additions. 
EOS• is supplied 11 a microemuliion concentrate, making it easier to 
prepare and inject in the field compared to most other in sit11 products. 
EDS" is easily diluted and mixed in tho field and pumped into the aquifer, 
affording immediate impact to greater areas of concern beneath the site. 
EDS" applications incur no continuing operating and maintenance cost. 
EOS• is a low cost-effective alternative for aquifer restoration. 

Aquifer Remediation 
.t' EOS- accelerates anaerobic biodegradation in aquifera impacted with 

chlorinated solvent!, perchlorate, and nitrate and promote• 
biotransfonnations of chromium, radionuclidea (Ur, Tc), and acid mine 
drainage to less toxic forms. 

EOS 1.1 is a white liquid, food-grade emulsion with a milky appearance and a 
vegetable oil odor. It is a stable emulsion that is highly miscibie in water. 

EOS 1.1 is packaged in SS-gallon (208 liter) steel drums. The product can also 
be packaged in totes or ahipped in bulk tankers. Contact your EDS 
Remediation representative for special packaging requests. · 

EOS 1.1 is stable under normal conditions. Storage in a dry place above 
freezing is recommended. 

EOS I. I is mixed with 4 parts water prior to injection to achieve the final 
working concentration. Therefore, each SS-gallon drum of concentrate provides 
a final mix volume of 27S gallons. Injection can be accomplished with a 
suitable pump and hoacs attached cith.cr to wells or direct push points. Contact 
your BOS Remediation representative for suggestions on injection design. 

EOS Remediation, Inc. warrant• tho information presented in thia bulletin to be accurate and relilble. Nooehcr1qnanllllionorwmties111C 
given or made In relation lo the lnfonnation or the produc:t. and BOS Remediation ISl\llnel no reapolllibillty for advice or recommendations mado 
herein or any other inform1tion diuemin1ted concemin1 thia product. EOS Remc:dialion. lne. lhall not be liable for conlCQUClllial damipa, 
includina, but not limited lo, J.,.t profits and lou of uac, or for damasea in the nature of penalties. 
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EOS™ in the Laboratory 
Patented Edible Oil Substrate Technology 

U.S. Patent #6,398,960 

Anaerobic bioremediation processes hold promise for in situ treatment of hazardous constituents 
including chlorinated aliphatic hydrocarbons (CAHs), perchlorate (CID,"), chromate (Cr04"

2
), 

hexavalent chromium (Cr~. nitrate (NO,"), and oxidiz.ed radionuclides (Tc04, U0,"2
). Typical 

CAH compounds, such as tetrachloroetheno (PCE), trichloroethene (TCE), Bild cis-1,2-
dichloroethene (cis-1,2-DCE), are biodegradable under anaerobic conditions via a process termed 
reductive deblogenation. Ultimately, elemental hydrogen (H2) is used as the electron donor, while 
the CAH compounds are used as electron acceptors. The result ofbiodegradation is non-toxic 
metabolic end products, such as ethcne and ethane. Solutions-IES has evaluat,ed, tested, and 
designed systems for the introduction of both soluble (lactate, molasses) and insoluble organic 
substrates (edible oil) into contaminated aquifers. 

. Oil: 1111 C.H,.O (oil)+ 12111 H:.O + c,ci. (PCE) ·"-> c,H. (cthcno) + 8/11 co, +4 er+ .4 tr 
Lactate: 213 C;H,o,· (lacutc) + 113 H,O + C10. (PCB)·'·> C,H, (othDDC) + 413 col +4 ci' + 4 tr+ 213 HCO," 

Stoichiometry - The above 
equations compare the 
degradation of PCE mediated by 
lactate end oil. The stoichiometry 
reveals that edible oil degradation 
produces more hydrogen per mole 
of substrate than soluble lactate. 
In practice, this means less oil is 
needed to exert the same . 
metabolic enhancement. 

Blodearadatlon Studies -
Figure 1 illustrates the production 
of methane gas by tho anaerobic 
degradation of a variety of 
commercially available, low-cost 
organic substrates. Subsequently, 
several of these substrates were 

· .. 
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shown in the laboratory to effectively promote anaerobic biodcgradation of CAHs. 

Solutlona-IES 
3722 Benaon Drive 
Ralelah, NC 27609 
919.873.1060 •fax 919.873.1074 
www.1olutlons-le1.com 

EOS™ Development - Solutions-IES has developed the patented 
edible oil substrate (EOS™) process. EOSTM combines the 
metabolic effectiveness of the substrate with an engineered approach 
for its preparation and distribution into contaminated aquifers. To 
work, anaerobic processes require that the contaminant be in contact 
with the organic substrate. Soluble substrates potentially can impact 
a large treatment zone, but are subject to being wasted by rapid, 
non-targeted metabolism. In contrast, slowly soluble edible oils, 
once immobilized in the aquifer, have greater longevity and require 
less frequent, less costly, re-application. Slower oil degradation 
rates provide hydrogen as needed. 

raur na111e .· 

1s our 
directive. 
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EOS™ in the Laboratory 
(Patent-Pending Edible Oil Substrate Technology) 

EOS™ Microcosm Studlea - The effectiveness of the EOS™ process was first tested on contaminated 
aquifer material obtained from a site in southeastern North Carolina. Fiaurc 2a ahowa the success uaine 
soybean oil to promote conversion of CAHs in triplicate laboratory microcosms. All CAHa were converted 

Fl 
2 

to non-chlorinated, non-toxic ethcnc within 90 days of 
pre a incubation. The microcosms were periodically rc-

1000 

25 

Daya 

... TCE 

....-c1a-oce 
~vc 
-.- Ethene 

·Eos™ Dl1tributioo Studies - For effective 
distnbution away from the injection point, the 
oil droplets need to be smaller than the mean 
pore s!ze of the sediment, typically <5 to 10 
µm. Pore sizes in aquifers with higher silt and 
clay contents may be <2µm. Very small 
droplets can be generated using surfactants, but 
emulsions can be unstable and droplets tend to 
coalesce fonning larger droplets with time. 
Soybean oil emulsions were prepared with a 
variety of food-grade emulsifiers at several 
concentrations and subjected to progressively 
higher levels of mixing energy. Resulting 
droplet sizes are shown in the photographs. 
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Emulsion with Dover Sediment 
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Column SectJon 

spiked with 20 mg/L PCE. Al shown in Figure 2b, 
soybean oil continued to stimulate in situ anaerobic 
reductive dechlorination ycan after the initial aoybcan 
oil addition. After the 5th re-spike, 2.5 years later, the 
microcosma continued to completely convert the 
CAHs to cthene. 

Fipre2b 

hw material before 
liomoaeaizer 

hw material after 
laomo11enlzer1 1000 pll 

Column studies evaluated the movement of 
emulsified oil through artificial aquifer 
materials. The addition of natural clays to 
sand resulted in uniform entrainment of 
substrate throughout the column. 

Benefits of EOS™ - Solutions-JES' specialized EOS™ process talccs into account the aquifer 
material, size of plume, contaminant concentrations, and required treatment depth to provide the 
best substrate throughout the optimal treatment zone. Laboratory 
studies are continuing to examine and improve the process. 
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Solutlon1-IES • 
3722 Benion Drive 
Ralelah, NC 27609 
pboite 919.873.1060 
fax 919.873.1074 
www .1olution1-fef.com 
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MATERIAL SAFETY DATA SHEET 

EOS SOY FMULSION -HMIS-

D.O.T. HAZARD CLASSIFICATION: NONE 
HEALTH 
FLAMMABILITY 
REACTIVITY 

MANUFACTURER'S NAME 

EOS Remediation, Inc 
3722 Benaon Drive 
Ralelah,NC 27609 

DA TE OF PREPARATION 
01-24--03 

PERSONAL PROTECTION 

INFORMATION TELEPHONE NO. 
919-173-2204 

SECTION I - PRODUCT IDEmlFICATION 

PRODUCT NAME 
PRODUCT CLASS 
CASNUMBER 

EOS SOY EMUUION 
VF.GET ABLE OIL BASED EMUl.SION 
MIXTURE 

SECTION II - HAZARDOUS INGREDIENTS 

COMPQNENllSl EXPOSURE LIMIT 

THIS PRODUCT IS A MIXTURE OF EDIBLE FOOD GRADE ADDITIVES AND CONTAINS NO 
HAZARDOUS INGREDIENTS. 

BOILING POINT: 
SPECIFIC ORA VITY: 
VAPOR PRESSURE: 
PERCENT VOLA Tll..E BY VOLUME(%): 
VAPOR DENSI1Y: 
EVAPORATION RA TE: 
SOLUBILl1Y IN WATER: 
APPEARANCE AND ODOR: 

SECTION Ill - PHYSICAL DATA 

212°F 
.92 
NOT ESTABLISHED 
24 (AS WATER) 
HEAVIER 1llAN AIR 
NOT ESTABLISHED 

SOLUBLE 
OFF WHITI: UQUID Wl1H VEGETABLE OIL ODOR 

I 
0 
0 
B 



EOS SOY EMUl.SION 

SECTION IV - FIRE AND EXPLOSION HAZARD DATA 

FLASH POINT: >300°F 
FLAMMABLE LIMITS: NOT FSTABUSHED 
EXTINGUISHING MEDIA: CO], FOAM, DRY OIF.MICAL 

NOTE: WATER, FOG, AND FUAMMAY CAUSE 
FROTHING AND SPATIERING. 

UNUSUAL FIRE AND 
EXPLOSJON HAZARDS: 

BURNING WILL CAUSE OXIDES OF CARBON. 

SPECIAL FIREFIGHTING WEARSELFCONTAINEDBREA111INGAPPARATIJS 
PROCEDURFS: AND CHEMICAL RmSTANT CLOTHING. USE WATER 

SPRAY TO COOL FIRE EXPOSED CONTAINERS. 

SECTION V - PHYSICAL HAZARDS 

STABILITY: STABLE 
CONDffiONS TO A VOID: NONE 

INCOMPATIBILITY: STRONG ACIDS AND OXIDIZERS. 

HAZARDOUS DECOMPOSITION TIIERMAL DECOMPOSITION MAY PRODUCT OXIDES 
PRODUCTS: OF CARBON. 

HAZARDOUS POL YMERIZATJON: WILL NOT OCCUR 

SECTION VI - HEAL TH HAZARDS 

SIGNS AND SYMPTOMS OF EXPOSURE: 
1. Acute Overeitposurc - NONE 
2. Chronic Overcitposure - NONE 

MEDICAL CONDITIONS GENERALLY NONE KNOWN 
AGGRAVATED BY EXPOSURE: 

CHEMICAL LISTED AS CARCINOGEN OR POTENTIAL CARCINOOEN: 
N.T.P. - NO I.A.R.C. - NO OSHA - .NQ 

EMERGENCY AND FIRST AID PROCEDURES: 
· 1.) Inhalation- REMOVE TO FRESH AIR. 
2.) Eyes- FLUSH WITH WATER FOR IS MINUTES, IF IRRITATION PERSISTS 

SEE PHYSICIAN. 
3.) Skin-
4.) Ingestion-

WASH WITH MILD SOAP AND WATER 
PRODUCT IS NON-TOXIC. IF NAl.SEA ocaJRS, INDUCE VOMITING 
AND SEEK MEDICAL AlTENTION. 

2 
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EOS SOY EMU13ION 

SECTION VII • SPECIAL PROTECTION INFORMATION 

RESPIRATORY PROTECTION: 
VENTILATION: 
PROTEC11VE GLOVES: 
EYE PROTECTION: 
OI'HER. PROTECTIVE CLOnllNO 
OR EQUIPMENT: 

NarNORMAJ.LY REQUIRED 
LOCAL EXHAUST 
Nar NORMALLY REQUIRED 
Nar NORMALLY REQUIRED 

NONE 

SECTION Vlll - SPECIAL PRECAlJTIONS AND SPllllLEAK. PROCEDURES 

PRECAUTIONS TO BET AKEN DO NOT STORE NEAR EXCESSIVE HEAT OR 
IN HANDLING AND STORAGE: OXIDIZIRS. 

OTHER PRECAUTIONS: NONE 

STEPS TO BE TAKEN IN CASE SOAK UP wrrn DRY ABSORBENT AND FLUSH AREA 
MATERIAL IS SPILI.ED: WJ'Ill LARGE AMOUNTS OF WATER. 

WASTE DISPOSAL METHODS: DISPOSE OF ACCORDING TO FEDERAL, ST ATE, AND 
LOCAL REGULATIONS. 

SECTION IX • ADDmONAL REGULATORY INFORMATION 

'SARA TITLE Ill 
UNDER THE PROVISIONS OF TITLE 111, SECI10N 311/312 OF THE SUPERFUND 
AMENDMENTS AND REAUTHORlZA TIONS ACT, nus PRODUCT IS CLASSIFIED 
INTO THE FOLLOWING HAZARD CATEGORIES: NONE 

THIS PRODUCT DOES &2I CONT AlN SECTION 313 REPORTABLE INGREDIENTS. 

TIIE INFORMATION CONTAINED HEREIN IS BASED ON AVAILABLE DATA AND IS BELIEVED TO BE CORRECT. 
HOWEVER, NEW AGE CHEMICAL, INC. MAKES NO WARRANTY, EXPRESSED OR IMPLIED, REGARDING THE 
ACCURACY OF THIS DATA OR TilE RESULTS TO BE OBTAINED THEREOF. THIS INFORMATION AND PRODUCT 
ARE FURNISHED ON TIIE CONDmON THAT THE PERSON RECEIVING THEM SHALL MAKE HIS/HER OWN 
DETERMINATION AS TO THE SUIT ABILITY OF THE PRODUCT FOR HIS/HER PARTICULAR PURPOSE. 

3 
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EOS™ Storage, Material Handling and Injection 

EOS 1111 Concentrate 
EOS.,. Is prepal'Bd from a food-grade, concentrated, emulsified oil (but not Intended for human consumption) that should be 
s"1red at temperatures between 40 degrees and 90 degrees Fahrenheit. Colder temperatures may allghtly Increase vlac:oslty of 
the' .. concentrate and require Increased pumping effort to transfer the material from the container. EOS1111 should be protected 
from freezing temperatures wherever possible, since freezing can p0tentlally result In product separation. 

Containers 
EQSlM can be furnished and shipped In DOT-approved 55-gallon drums (weighing approximately 420 Iba.), 29().gallon totes (-
2,2201bs), or 350-gallon (-2990 lbs) IBC tanks. DOT-approved 55-gaHon drums with opening In the lid are the most commonly 
used containers. Totes have a bottom discharge valva that can be used to gravity drain or can be emptied with a smal transfer 
pump. Totes are supported by heavy cardboard that requl19a lnalde storage and protection from puncture. IBC tanks consist of 
a polyethylene tank within a wire cage. IBC tanks can be stored outside and have both top and bottom discharge ports. 

Water 
The eosn1 concentrate la diluted with water prior to Injection. A diluted mixture of 20% concentrate to 80% water la a typical 
injection blend. Once the blend la injected Into the subsurface, It la chased with water to spread the emulsion Into the aquifer. A 
suitable quantity of water must be Identified at your projad llta. Natural site groundwater la usually the beat source because It la 
available and recirculated In the aquifer. However, the aquifer must yield a aul'flc:lent volume to be extractad in a relatively short 
period and regulatory approval may be required for re-Injecting potentially contaminated groundwater. Potable water can be 
used to prepare and chase the emulsion. however, pretreatment of the watar with granular activated carbon (GAC) or air 
sparging to remove realdual chlorinated disinfection byproducts and other contaminants may be required. 

Handling, Mixing and Blending EOS,... Concentrate 
To overcome minor settling that may occur due to .prolonged storage or cold weather, remixing of the EOS TM concentrate is 
recommended before dilution. If drums « IBCs are used, a drum mixer can be Inserted through the bung or top porUo easily 
redistribute the concentrate. If totes are used, resuspension can be facDltated In a second mtxing tank or series of drums. 

EOS"' concentrate should be blended with water on site In the recommended ratio lmmediataly prior to uee. A drum pump, 
gravity or other centrifugal pump can be used to transfer the concentrate from the container to a final injectable-emulsion mixing 
vessel such ae another drum, polyethylane tanks and stock watering tanks. Using a dilution proportion of 1 :4, each S~allon 
drum o( EOSTM concantrate provides a final mix volume of 275 gallons. When the Eosn1 concentrate la supplled In totaa or IBC 
tanks, a water meter can be used to measure the volume of EOS"" concentrate added to the tank. 

Direct Push Points vs. Walls 
The diluted emulsion la Injected into the aquifer with a pump and hoses attached either to a wea. series of wells or direct push 
points. Each project slta must be evaluated to determine the most cost-effective Injection method. EOS.,. haa been 
successfully injected through both wells and direct p1.1&h borings. 

Injection wells can be Installed using conventional drilling equipment or direct push equipment. The top of the well screen 
should not.extend Into the unsaturated portion of the aquifer. In situations where the watar table la close to the ground surface, 
the top of the well screen should be maintained at leaat 5 feat below grade. Extremely long screen lengths are not 
recommended, since there would be an uneven application of emulsion throughout the aquifer thickness. In situations where 
the emulsion Is to be applied over a significant vertical dls1ance, a series of shallow and deep lnjactlon wells should be 
considered. An adequate seal between the well casing and the borehole la abeolutety necessary. 

EOS"' can also be injected directly via direct push equipment. The emulsion can be Injected through Iha drilllng rods as the drill 
string is withdrawn. The process continues until the end of the bottom rod la at the top of the Injection zone. The rods should 
then be left at this position while the chase water la Injected to move the emulsion outward in the formation. The rods should be 
removed at the and of Iha water chase. 

Equipment Setup for Injection 
EOS"' emulsion is typically Injected using low preasure pumping equipment. Either connect a single hose from the supply 
pump to a manifold connecting an of the injection wells or aupply Iha injection points in a daisy chain manner wtth a discharge 
hose extending from the pump to the first Injection wen first back to the dilution tank. Valves on each manifold serve to balance 
out now rates. 

Water Chase 
After the required amount of EQSlM has bean lnjeded Into the aquifer, additional chase water will disperse the emulsion Into the 
aquifer. The chase water can be added to the dHutlon tank after the emulalon haa been pumped out with no changes In the 
equipment setup. In some cases, the water chase can be applied using water line pre88Ure and no pump. Water should be 
applied untn the calculated volume has bean Injected and then the valve on the wellhead or manifold Is closed. 

EOS RemedlaUon, Inc. 
3722 Benson Drive 
Relelgh, NC 27609 

(919) 873-2205 •Fax (919) 873-1074 
www.BOllrllmedlatlon.com 



WILCLEAR™ Lactate is used to enhance the microbial activity in situ for 
biodegradation and reduction of chlorinated solvents. Technical support for 
bioremediation applications is provided through an exclusive agreement 
with SRP Technologies, developers ofBioavailability Enhancement 
Technology (B.E.T.™), patent pending). · 

Pro~-~~JJ.nformation 

JRW Technologies' WILCLEAR™ Lactate solution for bioremediation is a 
clear, slightly viscous liquid that is 60% solids by weight in USP purified 
water. WILCLEAR™ Lactate solution provides the lowest metals content, 
as measured by a nationally recognized analytical laboratory, of any lactate 
available and exceeds US Pharmacopoeia standards. It is the only lactate 
that meets all primary MCL's (maximum contaminant levels) for drinking 
water in a 60% form, thus minimizing concern for underground injection. 

• LOW COST, LOW MAINTENANCE SOLUTION FOR 
TREATMENT OF CHLO RINA TED SOL VENT 
CONTAMINATION 

• TREATS SOURCE AREAS USING BIOAVAILABILITY 
ENHANCEMENT TECHNOLOGY (B.E.T.TM, PATENT 
PENDING) 

• SINGLE INJECTIONS SHOWN TO ENHANCE BIOLOGICAL 
ACTIVITY FOR AT LEAST 2 MONTHS 

• PHARMACEUTICAL-GRADE ELECTRON DONORS 
FACILITATE BIODEGRADA TION OF CHLORINATED 
ETHENES 

• STIMULATES ANAEROBIC BIOREMEDIATION BY 
INDIGENOUS MICROORGANISMS IN THE SUBSURFACE 
THAT USE CHLORINATED ETHENES AS ELECTRON 
ACCEPTORS 

• WILCLEARTM PROVIDES TIIE MOST UNIVERSALLY 
EFFECTIVE ELECTRON DONOR TO SUPPORT 
CHLORINATED SOL VENT DEGRADATION 

• WILCLEARTM HAS BEEN SHOWN TO REDUCE 
CONT AMIN ANT CONCENTRATIONS TO LESS THAN MCLs 
IN A LARGE-SCALE FIELD APPLICATION 

http://www.jrwtechnologies.com/WILCLEAR.htm 3/3/03 



• WILCLEARTM HAS THE LOWEST METALS 
CONCENTRATION AVAILABLE (NO METALS EXCEED 
PRIMARY MCLs) 

Products~~ 

MSDS 

J.:l~ferences: 

• Bioremediation of Chlorinated Solvents Usin_gJ~_ioavailabilitt 
Enhancement Technology _(B.E.T. patent pending) (27 pages) 

• Groundwater Currents Article <>!l ~~-<! .fu.~itu _@~EL (2 
pages) 

• Independent Lab Data on WILCLEAR MCL's (1 page) 

Case Studies 

• IJl~c~.J~_ry Cleaner Tetrachloroethene Remediation Project 
• Distler Briclcy~ Resi~~-Chloroetheqe _~~!l!..e4i!ltj.Q.n_P.r:oi.~~! 
• Test Area North Chloroethene Source Area Remediation Project 

,~~--- · · ·'"' 

IJion>~latlon I WllCloar™ I Nltrol.a<:'"' f l!oluL11e"' I Klarlfy:." 

Abo!ll JR\V I ~ ~c~ I ~ucts 1!-i~ I ~~ Sll!cil? L!!ifo R:cq~t 

Copyright C 2002 JR W Technologies. All rights reserved. Reproduction in whole or in 
part in any fonn or medium without expressed written permission of JRW Technologies is 

prohibited. 

http://www.jrwtechnologies.com/WILCLEAR.htm 3/3/03 



Description 

Specifications 

Applications 

Packaging 

Storage 

..... . . _______ ------------------ - - ----------- -

WILCLEAR™ 
Sodium Lactate 

For Bloremediation Applications 

JRW Technologies' WILCLEAR'™ Sodiwn Lactate for bioremediation is a clear, slightly 
viscous liquid that is 60% solids by weight in USP purified water. WILCLEAR™ 
Sodium Lactate provides the lowest metals content, as measured by a nationally 
recognized analytical laboratory, of any sodium lactate available and exceeds US 
Pharmacopoeia standards. It is the only sodium lactate that meets all primary MCL's 
(maximum contaminant levels) for drinking water in a 60% form, thus minimizing 
concern for underground injection. 

Sodium Lactate, % by wt. 
H20 
pH 
Color,APHA 
Iron, ppm 
Specific Gravity 
Citrate, Oxalate, 

Phosphate, Tartrate 
Sulfate 
Sugars 
Sodium,% 
Odor 

Specification 
60 :t.1.2 
40 :t.1.2 
7.0± 0.5 
25 max. 
2max 

1.3100-1.3400 

none detected 
none detected 
none detected 

12.3 ± 0.2 
Practically odorless 

Typical 
60 ± 0.5 
40±0.5 
6.8 - 7.2 

10 
<5 

WILCLEAR™ Sodium Lactate is used to enhance the microbial activity in situ for 
biodegradation and reduction of chlorinated solvents. Technical support for 
bioremediation applications is provided through an exclusive agreement with SRP 
Technologies, developers ofBioavailability Enhancement Technology (B.E.T.™), patent 
pending). 

55 gallon (600 lbs. Net) Polyethylene Drums; 2.850 lb IBC's 

Store unopened under dry conditions at ambient temperatures. 

5/01 

J 



~ 
WILCLEART'ftas lowest MCL (Maximum Contaminant 
Levels) 

TAL 
metals 
analytical 
results: 

Allowable Stated 
Injected in TOS 
Concentration: 1214 

Rl. 

JRW JRW 
Unfiltered Filtered 
saIIlple sample 
results, results, 
ug/L ug/L 

MCL's ug/L 27404C-3 27404C - 5 
SDWA 110 x MCL's IRDLs, I 27404C-l 27404C - 3 

ug/L 27404C-S 27404C - 6 

ff!DA ~fWOl ~ug r~~g B LJ L__jL_j 2230 l 9SO B 

LJDDDUO 
LJ[]o Doo Do sou sou sou sou 

sou sou 

fBalJ2000 1~[!00l~gg ~~.f B 
L_j L__jL_j 57.6 B 51.l B 

LJDDDlrn ~rn I moouo 
LJDA DA LJOO 327 B 263 B 

279 B 687 B 
317 B 322 B 

LJLJOO LJOOO LJOO 52 B 70.5 B 
65.3 B 61.6 B 
sou sou 

. ' 

2111103 

I 
I 
i 
i 
I 
I 

I 
I 
I 
! 
' I 

! 
I 
i 
! 

- j 
i 

I 
I 

I 
I 



-·- ---·-·---------------------

LJLJI ILJI~~:~: 11§~.gB I 
DUA DA LJOOO ~~g~B ~i~g: 

776B 800B 
~==..!I 

LJLJDLJ[EJ~ 
266 B 407 B 
260 B 306 B 

LJUDLJ~8 1gg 

LJDDD[][] 
LJUA DA LJOO 62.8 B 64.8 B 

LJUA DA LJOO 282B 200 u 

69.3 B 76.7 B 
67.9 B 66.5 B 

DUA DA LJOOO IOOOU 11500 
10900 16200 
11800 13800 

FlF!fSOOILJO ~~ 8 ~g 8 LJLJL___J 30 u 30 u 

LJUDLJ[][] 
LJLJA DA LJOOO 154000000 153000000 

148000000 149000000 
150000000 148000000 

LJLJ. 0.5 Do D 1.8 u 1.8 u . 1.8 u 1.8 u 
1.8 u 1.8 u DLJDLJ !rn :::;:~g:;::::8;::;;===:I 

LJLJDLJiHi iHi 
U == Analyte was analyzed for but not detected. 
B =Value is less than the CRDL but greater than the IDL. 
CRDL = Contract Required Detection Limit 
IDL = Instrument Detection Limit 
SOW A == Safe Drinking Water Act 
T.i\L = TQ\(ll ~nList 
~L's J Mliximam~8ntaminan~~evels 50 U 

http://jrwtechnologies.com/WILCLEARmetals.httn 
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.· ~J!!rcmcdi1tion I }VilC:IC!r~ J.l'litroLacTM l_SoluLacTM l~larlfy_~ 
About J~ I What's New I Products I Litm.!!_!rc I. Case Studi~ I Info Request 

Copyright C 2002 JRW Technologies. All rights reserved. Reproduction in whole or 
in part in any form or medium without expressed written permission of JR W 

Technologies is prohibited. 

l\ttp://jrwtechnologies.com/WILCLEARmetals.htm 2111/03 



WILCLEAR 
REPORT (l) 

MSOSI: 955 status: current 
Status Date: 08/03/2001 

Product Name: SODIUM LACTATE 60% SOLUTION, U.S.P. 

current Company Information: 
FERRO PFANSTIEHL LABORATORIES, INC. 
1219 Glen Rock Avenue 
Waukegan, IL 60085 
Phone: 847-623-0370 FaK: 847-623-9173 Emergency: 847-623-0370 
current company short Name: 

Manufacturer: 
PFANSTIEHL LABORATORIES, INC, 
1219 Glen Rock Avenue 
waukegan, IL 600850439 
Phone: 847-623-0370 Emergency: 847-623-0370 

Supplier: 
JRW Technologies, INC. 
14321 W, 96TH TERRACE 
LENEXA, KS 66215 . 
Fax: 913-438-5554 Emergency: 913-438-5544 

MSDS Prepared: 12/07/1994 
MSDS Revised: 08/03/2001 
-Formula: CH3-CHOH-COONa 
Keyword: ORGANIC ACID SALT 
stock Item(s): 

s-110-2 

***•················~········••**************~********•***********·-············ 
Physical/chemical Characteristics 

Boiling Point: EQ 105 ·c 
specific Gravity: EQ 1.323 H20-l @ 20 deg. c 

vapor Density: Air•l NA 
Evaporation Rate: NA 

Melt/Freeze Point: NA 

% volat11~~ ~ 6
'
5 7

·
5 

Vapor Pressure: NA 
Pour Point: NA 
viscosity: est HA 

MOlecu1ar weight: EQ 112.07 
Solubility In Water: SOLUBLE 
Appearance/odor: CLEAR AND COLORLESS LIQUID, ODORLESS 
Physical State: Liqu1d 

FIRE AND EXPLOSION DATA: -

closed cup Flash Pt.: NA 
open cup Flash P01nt: NA 

Auto Ignition: NA 
Fire Point: NA 

LEL/LFL: NA 
UEL/UFL: NA 

DOT INFORMATION: 

DOT hazard Class: NA 
Label: NA 

Page l 
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Proper shipping Name: SODIUM LACTATE 

Preparers Info.: GREGORY A. KOLAR 
SAFETY/ENVIRONMENTAL 

REPORT (1) 
60% 

TITLE: DIRECTOR 

v*~*h•••w**************************~***************"*••a•**""U*hb••r~•*~V***W*•* 

COMPOSITION/INFORMATION ON INGREDIENTS 

component Name: SODIUM LACTATE 
Product: Yes Percent: EQ 60 
CAS No.: 72-17-3 
Exposure Limits 

Limit Note: OSHA PPM: NA \ ACGIH PPM: NA \ OSHA STEL PPM: NA 

component Name: WATER 
Percent: EQ 40 
CAS No.: 7732-18-5 
Exposure Li mi ts 

Limit Note: OSHA PPM: NA\ ACGIH PPM: NA \ OSHA STEL PPM: NA 

#****"********************•*******W"*****W***~**•k****W*•••nn••··~····~***R••R•• 

HAZARDOUS INGREDIENTS/IDENTITY INFORMATION 

Hazardous components I OSHA PEL I ACGIH TLV I Other Limits I % " 
(optional) [Specific Chemical I I Recommended I@ 
Identity: common Name(s)] I I I 
--------------------------------------------------~--------------------------
None I I I 

I ~ I 
I ~ 

~ I 

FIRE AND EXPLOSION HAZARD DATA 

Flash Point: NA Flammable Limits: NA LEL: NA UEL: NA 
Extinguishing Media: water, carbon Dioxide or Dry Chemical. 
special Fire Fighting Procedures: wear self-contained breathing apparatus. 
unusual Fire and Explosion Hazards: Fire may produce irritating or toxic 
fumes. 

REACTIVITY DATA 

Stabi1it¥: Stable. conditions to Avoid: NA 
Incompatibility (Materials to Avoid): NA 
Hazardous Decomposition or Byproducts: NA 
Hazardous Polymerization: will not occur. 

HEALTH HAZARD DATA 

,, 
Route(s) of Entry: Inhalation? Yes Skin? NA 

Page 2 
Ingestion? Yes 



REPORT (1) 
No specific data. Low order of 
toxicological properties have not been Health Hazards (Acute and Chronic)! 

toxicity. The chemical, physical, and 
thoroughly investigated. 
Carcinogenicity: NTP? NA IARC Monographs? NA 
TSCA Registered? Yes 
signs and symptoms of Exposure: NA 
Medical conditions Generally Aggravated by Exposure: NA 
Emergency and First Aid Procedures: 

OSHA Regulated? 

SKIN: 
In case of contact with skin, immediately wash with soap and water while 
removing contaminated clothing. 

NA 

EYE: 
In case of contact with eyes, immediately flush eyes with water for at least 
15 minutes, 1iftin~ eyelids during flushing to facilitate irrigation. Get 
medical attention if necessary. 
INHALATION: 
If inhaled, remove person from contaminated atmosphere to fresh air 
INGESTION: 
If swallowed, get medical attention. 

PRECAUTIONS FOR SAFE HANDLING ANO USE 

Steps to Be Taken in case Material is Released or spilled: Contain spill 
and place material in drum for disposal. Dispose of according to all local, 
state and federal regulations at an approved waste treatment facility. 
Precautions to Be Taken in Handling and Storing: Store in cool, dry area to 
preserve product quality. 
other Precautions: NA 

CONTROL MEASURES/PERSONAL PROTECTIVE EQUIPMENT 

Respiratory Protection (Specif¥ Type): None. 
ventilation: General ventilation: Is recommended. 

Local Exhaust: Is recommended. 
Other: NA 

Protective Gloves: Are recommended. 
Eye Protection: Is recorrrnended . 
Other Protective clothing or Equipment: NA 
work/Hygienic Practices: NA 

END OF REPORT . 

Page 3 



APPENDIXB 

GROUNDWATER MONITORING WELL 

DECOMMISSIONING PROCEDURES 
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DISCLAIMER 

October 21, 1996 

RE: New York State Department of Environmental Conservation . 
Division of Environmental Remediation 
Monitoring Well Decommissioning Procedures 

Per your request, the enclosed referenced document is being made available to you 

for informational purposes. These procedures may be used as a guidance when 

decommissioning a monitoring well. Please note that this document does not address some site 

specific special situations that may be encountered in the field. These procedures have not been 

adopted by the Department of Environmental Conservation. Compliance with the procedures set 

forth in this docwnent does not relieve any party of the obligation to successfully and 

satisfactorily decommission a well. 

If you have any questions, please contact Ben Loredo, of my staff, at (518) 457-0927. 

Sincerely, 

Gerald J. Rider, Jr., P .E. 
Chief, Operation, Maintenance and Support Section 
Bureau ofHaz.ardous Site Control 
Division of Environmental Remediation 
New York State Department ofEnvironmental Conservatfon -

Enclosure 



INTRODUCilON 

Malcolm Pirnie, Inc. has d~eloped hazardous waste site monitoring well 

decommissioning procedures for the Nc:w York State Department of Envirorunental 

Conservation (l'c'YSDEC) under the Nc:w York State Supcrfund Standby Contract. Work 

Assignment No. 0002852-10. These procedures have been established as a guide for 

successful decommissioning of wells that arc no longer used for monitoring at select 

National P1k>ritic1 List(NPL) sites in Nc:w York State. A well is succc.s.sfully decommissioned 

when: 

• M.igration of existing or future contaminants into an aquifr.r or between 
aquifers cannot occur. 

• Migration of existing or future contaminants in t.he vadosr. zone cannot 
occur. 

11 The potent!2.! fo::- v::;;ic-J er ho:-i.:::::r.tz.! rr-'.;;atbn e>~ f!:. ~.!6 b t~~ "7:d! or 
adjacent to the w~ll is minimized 

• Aquifer yield and hydrostatic h.ead are conserved 

The de.commissioning procedures are based on NYSDEC-approved methods 

originally developed by Malcolm Pirnie which entailed ·an extensive literature sc:arch and 

consultations with industrial and NYSDEC officials. The literature search included sources 

from the National Ground Water Association. American Society for Testing and Materials 

(A.S.T.M.), State and EPA guidance documents. Malcolm Pirnie decommissioning 

procedures, and varic>Us other technical sources.. A complete listing of sources is included 

at the end of these procedures. _!be industry officials consulted include drilling contractors, 

equipment suppliers and manufacturers, and A.S.T..M.. members on Soil and Rock (D-18) 

and Water (D-19) committees. 
I I - • 

These decorrirnislioning procedures dcsc:nbe aitcria for a satisfactorily decommis-

sioning a monitoring well Selection of a preferred decommissioning method will be 

dependent on site-specific and location-specific conditions such as the type of aquifer, the 

nature -of the contamination. geological conditions and the type of well construction. Prior 

to initiating field work, the available site and location-specific dau will be collected and 

ii 

. , 



reviewed, and a pre-construction inspection of the monitoring well will be conducted to 

assist in determining the best-suited doc:omm.issioning method. 

For maximum pro1~ion of human health and the environment, any material 

brought to the surface during the dccommissionin& process will be treated as a hazardous 

waste unless sample data indic:atcs otherwise. The selection of disposal methods for these 

materials will depend on information reponcd in site investigation rq><?ns and analytical 

characterization of the retrieved materials for haz.ardous characteristics (sec Sections 4.13 

through 4.1.4). An appropriate procedure will be followed for the physical and hydrolog:ic 

setting of the well that best protects the environment. 

The following sections describe the procedures that will be implemented to properly 

decor;unission a •:::ll i."'lcbding the procedure for selecting which decommissioning method 

will be used. There are eleven elements to be addressed in decommissioning a monitoring 

well at a hazardous waste site: 

1) Reviewing Site Data 
2) Selecting the Well Decommissioning Method 
3) Preparing a Site-Specific Health and Safety Plan 
4) Preparing a Materials Handling and Disposal Plan 
5) Establishing Decontamination Procedures 
6) Locating and Setting-Up on the Well 
7) Removing the Protective Casing 
8) Decommissioning of Saccn and Riser 
9) Selecting. Mixing. and Placing Grout 
10) Backfilling and Site Restoration 
11) Quality Assurance/Quality Control {QA/QC) Procedures 

The proper well decommissioning methods and selection process arc presented on 

. the flow chan presented as Plate 1. For each decommissioning method, the specific 

procedures arc detennincd by (1) geology, (2) oontaminants, and (3) well design. For 

example, decommiSsioning a well that penetrates a confining layer may require a different 

approach than decommissioning an unconfined water table well. 
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1.0 REVIEWING SITE DATA 

The first step in selecting the well decommissioning process consists of reviewing 

all pertinent site information; boring and well logs, field inspection sheets, and laboratory 

analytical results performed on site soil and groundwater samples. This site information 'Will 

form the basis for decisions throughout the decommissioning process. Field inspection of 

the wells prior to decommissioning is also recommended to verify the characteristics and 

conditions of the wells. Special conditions such as access problems, well extensions through 

capped arid covered landfills, and cap conditions due to seasonal weather patterns should be 

assessed. At well locations that have been extended, the burial of a previous concrete pad 

may require the excavation of soil to the top of the concrete pad to remove the well. 

Decommissioning work requiring the use of heavy vehicular equipment on RCRA landfill 

caps should be scheduled during dry weather if possible so as to minimize damage to the 

cover. If work must be performed during the Spring, Wmter or inclement weather, special 

measures such as placement of plywood to reduce ruts should be employed to maintain the 

integrity of the completed landfill cover system. A sample Monitoring Well Field Inspection 

Log indicating the minimum information to be collected during field verification activities 

is included as Figure 1. 

2.0 SELECTING THE WELL DECOMMISSIONING METHOD 

The primary rationale for well decommissioning is to prevent contaminant migration 

along the disturbed .construction zone created by the original well boring. This requires 

selection of a decommissioning procedure that takes into account factors such as: 

• The hydrogeological conditions at the well site. 
• The presence or absence of contamination in the groundwater. 
• The original well construction details. 

This section presents a summary of the well decommissioning methods and the 

selection process, which is illustrated in the flow chart presented as Plate 1. The primary 

well decommissioning procedures consist of: 

0'2~317-002 I 



• Casing pulling. 
• Overdrilling .. 
• Gr~uting the casing in-place. 
• Perforating the casing followed by grouting in-place. 

A general discussio~ of each decommissioning· procedure is presented in Sections 2.1 

through 2.4. 

2.1 CASINGPULLING 

In general, casinr; p!.!!lm6 is the preferred methcd fo~ d~o!!!.I!lis.:;ior:.ing v:ells where: 

no contamination is present; contamination is present but the well does not penetrate a 

confining layer; and when both contamination and a confining layer are present but the 

contamination cannot cross the confining layer. Additionally, the well construction 

materials and well depth must be such that pulling can be effected without breaking the riser. 

Casing pulling involves removing the well casing by lifting. The procedure for 

removing the casing must allow grout to be added during pulling. The grout will fill the 

space once occupied by the material being withdrawn. Grout mixing and placement must 

be performed according to the procedures in Section 9.0. 

An acceptable procedure to remove casing involves puncturing the bottom of the 

casing. flushing with water to remove sand [if necessary to mitigate lock-up of the casing 

during pulling), filling the casing with grout tremicd from the bottom of the well, using jacks 

to free casing from the hole, and lifting the casing out by using a drill rig. backhoe, crane, 

or othes- suitable equipmc:ot. Additional grout must be added to the casing as it is withdrawn. 

In wells or wellpoints in which the bottom cannot be punctured, the casing or screened 

interval will be perforated prior to being filled with grout. This procedure should be 

followed for wells installed in collapsible formations or for highly contaminated wells. At 

site locations in which the borehole does not collapse it may not be necessary to perforate 

the yrell casing prior to pu~g the well (i.e .• grouting the borehole can be completed after 

the well matc:ria1s have been removed). However, measurements of the borehole depth must 
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SITE NAME: SIIB ID.: 
INSPECTOR: 

MONITORING WELL FIELD INSPECTION LOG DATflTJME: 
NYSDEC WELL DECOMMJSSJONING PROGRAM WEii ID.: . 

. . 

YES NO 
WELL VISIBLE? (lfnot, provide directions below) ......................................................................... 
WELL l.D. VISIBLE? ... ......................................... ............................................................ -.................................................... 
WELL LOCATION MATCH SIIB MAP? (if not, sketch actual location on back) ........... 

WELL l.D. AS IT APPEARS ON PROTECTIVE CASING OR WELL: ............................................ 
YES NO 

SURFACE SEAL PRESENT? ............................... ................................... ............ .............................................................. 
SURF ACE SEAL COMPETENT? (If cracked, heaved etc.,rdescribc below) ........................ 
PROTECTIVE CASING JN GOOD CONDITION? (If damaged, describe below) ................ 

HEADSPACE READING (ppm) AND INSTRUMENT USED ................................................. 
TITE OF PROTECTI'.'E CASING AND HEIGHT OF STICKUP JN FEET (If applicable) 
PROTECTIVE CASING MA IBRIAL lYPE: ..................................................................................... ..................... 
MEASURE PROTECTIVE CASING INSIDE D~METER (Inches): .............. ..................................... .... 

YES NO 
LOCK PRESENT? .................................................................................... ......................................................................................... 
LOCK FUNCTIONAL? ........................................................................................................................................................................ 
DID YOU REPLACE TIIE LOCK? ................... ................................... .............. ............................................................. 
IS TIIERE EVIDENCE 1HA T TiiE WELL IS DOUBLE CASED? (If yes,describc below) 
WELL MEASURING POINT VISIBLE?· .............................................................................................. 

MEASURE WELL DEPTH FROM J\.ffi.ASURJNG POINT (Feet): ........................................................... 
MEASURE DEPIB TO WATER FROM MEASURING POINT (Feet): ........................................ 
MEASURE WELL DIAMETER (Inches): .................................................................................................................... 
WELL CASING MATERIAL: . ................ . .............................. ..................................................................................... '!. ............... 

PHYSICAL CONDITION OF VISIBLE WELL CASING: ....................................................................................... 
ATTACH ID MARKER (if well ID is confirmed) and IDENTIFY MARKER TYPE ...••....... 
PROXIMITY TO UNDERGROUND OR OVERHEAD lITILITIES ........................................... 

DESCRIBE ACCESS TO WELL: (Include accessibility to uuck mounted rig, natural obstructions, overhead 
oower lines, proximity to permanent structures, etc.); ADD SKETCH OF LOCATION ON BACK. IF NECESSARY. 

JESCRIBE WELL SETITNG (For example, located in a field, in a playground, on pavement, in a garden, etc.) 

AND ASSESS TiiE TYPE OF RESTORATION REQUIRED. 
. 

-

DENTIFY ANY NEARBY POIBNTIAL SOURCES OF CONTAMINATION, IF PRESENT -
(e.g. Gas station, salt pile, etc.): 

lEMARKS: 
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be taken before and after the well is pulled to ensure that no collapse of well construction or 

formation materials occurred. 

In the event that the casing or well screen is severed during casing . pulling or if 

borehole collapse occurs, the remaining materials can be removed by overdrilling using the 

conventional augering method described in Section 2.2. In situations where \veil materials 
. . 

such as PVC screens and risers are suspected to sever, and removal of all well materials is 

required (i.e., at wells that are contaminated or those that penetrate an aquiclude), the 

contractor should install rods inside the well so that the rods would serve as a steel guide 

pipe for advancing augers during overdrilling. 

At sites in which well casings have been grouted into a rock socket the casing pulling 

procedure may not be feasible. An alternative procedure involving overdrilling into the 

bedrock, pulling the casing, and subsequently grouting the openhole interval may be 

employed. For uncontaminated wells or wells with low levels of contamination, overdrilling; 

grinding on the rock, and grouting inside and outside of the well should be acceptable if the 

casing cannot be pulled. When this procedure is not acceptable and the casing must be 

pulled from a contaminated well, a spin and flush drilling technique may be used to advance 

flushpoint casing equipped with a diamond cutting shoe to the bottom of the casing socket. 

Water used during the spin and flush casing advancement will. be controlled by the use of 

oversized casing, a coupling and a drilling tee. Drilling water will be containerized and 
.. 

disposed of in accordance with the site specific Material Handling and Disposal Plan. 

2.2 OVERDRILLING 

Overdriliing is used where casing pulling is determined to be unfeasible, or where 

installation of a temporary casing is necessary to prevent cross-contamination, such as when 

a confining layer. is present and contamination in the deeper aquifer could migrate to the 

upper aquifer as the well was pulled (see Section 2.5). The overdrilling method should: _ 

• 
• 
• 
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Follow the original well bore . 
Create a borehole of the same or greater diameter than the original boring . 
Remove all of the well construction materials . 

3 



Acceptable methods for overdrilling include the following: 

• Using conventional augering (i.e., a hollow stem auger ·fitted with a plug). 

• 

The plug cutter will grind the well construction materials, which will be 
bro~ght to th~ well surface by the auger. 

Using a conventional cable tool rig to advance casing having a larger 
diameter than the original boring. The cable tool kit is advanced within the 
casing to grind the weY construction materials and soils, which are periodi
cally removed with large diameter bailer. This method is not applicable to 
bedrock wells. 

• Using an over-reaming tool with a pilot bit nearly the same size as the inside 
diameter of the casing and a reaming bit slightly larger than the original 
borehole diameter. This method can be used for wells with steel casings. · 

" u~ a hollow-stem a:Jge: with outw:?rd facir:g cirbide cutting teeth mvmg 
a diameter two to four inches larger than the casing. Outward-facing cutting 

·teeth will prevent severing the casing and drifting off center. 

11 Using a holiow-stem auger with a steel guide pipe inside. The casing guides 
the cutter head and remains inside the auger. The guide pipe should be 
mmty attached to the inside of the casing by use of a pack.er or other type of 
expansion or .friction device. 

Prior to overdrilling. an expandable J-plug or other suitable well cap will be used to 

prevcat the imroduction of soil or cuttings into the well, thereby enswing a continuous grout 

column for wells that are grouted in place. 

In all cases above, overdrilling should advarice through the original bore depth by a 

d istance of 0 .5 feet to ensure complete removal of the construction materials. When the 

ovcrdrilling is complete, the casing and screen can be retrieved from the center of the auger . 
(American Society for Testing and Materials, Standard D 5299-92, 1992), if one of the 

-
hollow stem auger methods described above is employed. Subsequent to oyerdrilling at 

flush mount well locations where it may be impractic:al to ri:move well materials from inside 

the augers, a 1-2 foot deep area should be excavated by hand around the flush-mount well 

to facilitate a conventional well removal while tremie-grouting inside the well.. AJtema-
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tively, the soil within the annular space may be removed by raising the augers to allow the 

soil to fall out and re-advance the augers to the original target depth. Grout should then be 

tremied within the annular space between the augers and well casings. The grout level in 

the borehole should be maintained as the drilling C<Nipmcnt and well materials are 

sequentially removed. ~er overdrilling ·is completed,. the borehole must be grouted 

a: :c :-ding to the procedures ~ Sect!on 9.0 and the upper five feet of borehole must be 

restored according to the procedures in Section l 0.0. 

2.3 GROUTING IN-PLACE 

Grouting in-place is the simplest decommissionirig procedure, but offers the least 

long-tcm protection of all the methods. As discussed in Section 2.5, however, this method 

is p1efared for the bed.rock portion of bedrock well.i, and is used for decommissioning cased 

wells in certain situations. For cased wells, the procedure involves filling the casing with 

grout to a level of five feet below the land surface, !=lltting the well casing at the five-foot 

depth, and removing the top portion of the casing and associated well materials from the 

ground. The casing must be grouted according to the procedures in Section 9.0. In addition, 

the upper five feet_ of the borehole is filled to land surface and restored according to the 

procedures described in Section l 0.0. 

For wells installed in bedrock, the procedure involves filling the casing (or open 

hole) with grout to the top of rock according to the procedures in Section 9.0. The grout 

mix. however, will vary according to the hydrogeological conditions as discussed in 

Section 2.5. 

It should be noted that for wells located on laJ?dfillS regulated under 6NYCRR Part 

3 60, the screened interval of the well must be scaled separately and hydrostatically t~sted 

to ensure its adequacy before scaling the remaining borehole. The Standard Operating 

Procedure (SOP) for the hydrostatic test has been included under Appendix D. 

02~317-002 s 



2.4 CASING PERFORATION/GROUTING IN-PLACE 

At this time, casing perforation is the preferred method for wells with four-inch or · 

larger inside diameter which are designated to be grouted in-place in accordance with the · 

selection flow chart.· The ptoc~ure involves perforating the well casing and screen then 

grouting the well. A wide variety of commercial equipment is available for perforating 

casings and screens in w-c::ll.s with four-inch or larger inside diameters. Due to the diversity 

of application, experienced contractors must recommend a specific technique based on site

specific conditions. A minimum of four rows of perforations several inches long and a 

minim un of five perforations per linear foot of casing or screen is recommended (American 

Society for Testing and Materials, Standard D 5299-92, 1992). 

After perforating is complete, the borehole must be grouted ·according to the 

procedures in Section 9.0 and the upper five feet of borehole must be restored according to 

the procedures in Section 10.0. 

2.5 SELECTION PROCESS AND IMPLEMENTATION 

Selection of the decommissioning method is governed by the flow chart presented 

as ·Plate I. A discussion of the selection criteria and decommissioning methodology is 

presentc;d below. 

2.5.1 Contaminated Monitoring Wells/Piezometen 

For wells and piezometers suspected or known to be contaminated with NAPL or 

DNAPL product, measurement of the product volume will be determined using a weighted 

cotton _string or by using an interface probe. Subsequent to calculation of the product 

volume, the NAPLJDNAPL product will be removed from inside the well. Removal of the 

contaminant product will be accomplished by bailing, pumping or .installing an absorbent 

passive recovery system. Subsequent to product recovery, all contaminated materials will 
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be disposed of ~n accoraance with the segregation and containment procedures described in 

Section 4.1.2. 

2.5.2 Bedrock Wells 

As illustrated on Plate l ,if the well is constructed within a bedrock fomrntion, the 

screened or the open hole portion o(the well is grouted to the top of the bedrock. Prior to 

initiating any grouting procedure, the depth of 1..h~ \\ .:!! v.111 be measured to determine if any 

silt or debris infilling has plugged the well. If plugging has occurred, the well will be flushed 

with an appropriately sized roller bit or drill rods to remove or suspend the obstruction in the 

water column. The borehole will then be tremie grouted from the bottom of the well to the 

top of bedrock to insure a continuous grout column. Note that if the bedrock well is cased, 

the screen should be perforated to the top of the rock if the inside diameter of the casing is 

4-inches or larger. Furthermore, if the screened interval transects multiple water bearing 

zones the special grout mix discussed in Section 9.1.3 should be used to ensure penetration 

of the sand pack. 

After tne rock hole is grouted, the overburden portion of the well is decommissioned 

in accordance with the following sections. If the borehole extends to the surface, no further 

decommissioning procedures are required; however, the boring should only be filled to 

within 5-feet of the ground surface and site restoration should be completed in accordance 

with Section I 0.0. 

2.5.3 Uncontaminated Overburden Wells 

For overburden wells and the overburden portion of bedrock wells, the first decision 

point in determining the decommissioning method considers whether the overburden portion 

of the well exhibits evidence of contamination, as determined through historical groundwatei;: 

and/or soil sampling results. If the overburden portion of the well is uncontaminated, the 

next criteria considers whether the well penetrates a confining layer. In the case that the 

overburden portion of the well does not penetrate a confining layer, the casing should be 

pulled (and tremie-grouted) if possible. As a general rule, PVC wells greater than 25-feet 

deep should not. be pulled unless site-specific conditions or other factors indicate that the 
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well can be pUned without breaking. Ii the well cannot be pulled, such as in the case that 

a bedrock portion of the well has already been grouted in place, or if the well materials and 

depth prohibit pulling or will likely result in breahge, the. well should be grouted in-place . 

as accordance with Section 2 .3 (if the casing is less than 4-inch in diameter) or Section 2.4. 

(if the casing diameter is 4-inches or larger). 

lfthe overburden portion of the well penetrates a confining layer, the casing should 

be removed by pulling (if possible) in accordance with Section 2.1. If the casing cannot be 

removed by pulling, the well should be removed by overdrilling. · The overd.rilling method 

used will depend on the site-specific conditions and requirements. If pulling is attempted 

and fails (i.e., a portion of the riser breaks) the remaining portion of the well should be 

removed by using the conventional augering procedure identified in Section 2.1 . In all cas~,;, 

after the well construction materials have been removed, the borehole will be grouted in 

accordance with Section 9.0 and the upper five feet will be restored in accordance ~th 

Section 10.0. 

2.5.4 Contaminated Overburden Wells 

If an overburden well or the overburden portion of a bedrock well is contaminated 

as evidenced by historical sampling results, the first decision point in selecting a decommis

sioning procedure is whether the well penetrates a confining layer. If the well does not 

penetrate a confining layer, the selection process follows the same pathway as for 

uncontaminated wells that penetrate a confining layer (Le., the casing is pulled, if possible; 

otherwise the well is overdrilled - see Section 2.53). Plastic sheeting should be placed 

around the well surface to contain contaminated materials displaced during removal of the 

well . 

For overburden wells that are contaminated and which penetrate a confining layer, 

the next selection criteria is whether the well riser is a single stem or is telescoped inside one 

or more outer casings. The procedures to be followed in determining the decommissioning 

method are presented for both situations below. 
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2.5.4.1 Single Stem Riser 

If the riser is a single stem, the potential for cross-contamination between confining 

layers must be addressed. In particular, if the lower confining unit is contaminated, there is 

a potential that the contamination may be transferred to the upper unit as- the well 

r0!J.Struc:rion m:.!en?Js are removed to the ground surface. lo~ ev~m. it will be necessary 

to install a temporary casing having a diameter larger_ than the original borehole into the top 

of the con.fining layer. This may be accomplished using ~ hollow stem auger or by 

employing a spin and flush technique to advance the casing. If the con.fining layer is less 

than 5 feet thick, the casing should be installed to the top of the confining layer. Otherwise, 

it is installed to a depth of2 feet below the top of the con.fining layer. After the temporary 

casing has been set, the well can be removed and grouted through pulling (if possible) or 

through overdrilling if pulling is not feasible. Plastic sheeting should be placed around the 

well surface to contain contaminated materials displaced during removal of the well. As an 

altem;uive to installation of a temporary casing, the hollow-stem auger could serve the same 

purpose in that it would prevent the contamination from migrating to the upper unit. The 

hollow-stem auger would be advanced into the confining layer until the joint between the 

uppermost sections was nearly flush with the ground surface, and the sections would be 

disconnected to expose the riser prior to pulling or overdrilling. 

After the casing and scieen are removed and the well is grouted, the temporary casing 

(if used) is removed and the casing and/or hollow stem auger can be decontaminated for 

reuse. The upper 5 feet of the well surface should then be restored in accordance with 

Section 10.0. 

2.5.4.2 Telescoped Riser 

- If the riser is telescoped in one or more outer casings, the decommissioning approach 

is dependent on the integrity of the well seal. For the purpose of the monitoring well 

decommissioning procedures, the well seal is defined as the bentonite seal above the sand 

pack. Although it is not possible to visually inspect or otherwise test the well seal to assess 

its condition, an indication of the well seal integrity may be obtained through review of the 
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boring logs and/or a comparison of groundwater elevations if the well is pan of a cluster. 

Any problems noted on the boring logs pertaining to the well seal. such as bridging of 

bentonite pellets or running sands, or disparities between field notes (if available) and the 

well log would indicate the potential for a poor well seal. Alternatively. if the well is part 

of a cluster a comparison of groundwater elevations between the shallow and deep wells 

should also be performed. By observing trends at other clusters it may be possible to identify 

inconsistencies in groundwater elevations at the well slated for decommissioning, thereby 

indicating a poor well seal. 

If there is no evidence that the well seal integrity is compromised, the riser should 

be grouted in-place in accordance with Section 2.3 or 2.4, depending on the diameter of the 

well _casing, and the upper 5 feet of the well surface should be restored in accordance with 

Section 10.0. If indications are that the well seal is not competent, it will be nece~sary to 

design and implement a special procedure to remove the well construction materials, as the 

presence and configuration of the outer casing(s) will be specific in the individual wells and 

will be a key factor in the decommissionfog approach. The special procedure should be 

designed to mitigate the potential for cross-contamination during removal of the well 

construction materials, and should be designed prior to initiating field work. 

3.0 PREPARATION OF A SITE-SPECIFIC HEALTH AND SAFETY PLAN 

Prior to initiating decommissioning activhies at a site, it is necessary to prepare a 

site-specific health and. safety plan (HASP) in accordance with the requirements of 29 CFR 

1910.120. Accordingly, the HASP should include: 

• 

• 
• 
• 
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The names of key personnel responsible for site health and safety, including 
an appointed site health and safety officer. 

A safety and health risk analysis for each site task and operation . 

Employee training requirements . 

Personal protective equipment (PPE) to be used by employees for each of the 
site tasks and operations being conducted. 
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• Medical surveillance requirements. 

• Frequency and types of air monitoring, persorinel monitoring and enYiron
mental sampling techniques and instrumentation to be used. 

• Site control measures. 

• Decontamination procedure::: . 

• Site standard operating procedu~·~s . 

• A contingency plan for responses to emergencies. 

• Confined space entry procedures. 

An example of a health and safety plan is attached as A.{>pendix A. This document provides 

a general fro...'11ework for prepaiing a HASP. Examples of site-specific information, such as 

names of responsible personnel, contaminant data, and other information which must be 

developed to meet the OSHA requirements discussed above are included in Appendix A but 

will need to be modified in the site-specific HASP. 

4.0 PREP ARA TJON OF A MATERIALS HANDLING AND DISPOSAL PLAN 

Materials handling and disposal procedures for each of the wells slated for 

decommissioning should be identified in a site-specific materials handling and disposal plan. 

This plan will be used as a guideline to ensure safe and efficient control of contaminated 

materials, and will promote conformance with the applicable regulatory requirements for 

storage, characterization, labeling, transportation and disposal of materials prior to off-site 

. transport. 

4.1 MATERIALS HANDLING PROCEDURES 

The materials anticipated to be generated during well decommissioning activities 

include decontamination fluids, di~posable safety equipment (including personal protective 
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equipment), drill cuttings, groundwater, well construction materials (PVC and/or stainless 

sted casings, well screens, sand, bentonite/grout mixtures, etc.), and any spill-contaminated 

materials. Proper handling of these materials is effected through a series of steps, including: 

identification/pre-characterization of the waste materials; . segregation/containment of the 

wastes including storage in proper containers; characterization of the waste materials 

·through analytical testing to determine the absence/presence or nature of the contamination, 

and proper labelihg in accordance with 49 CFR Part 172. Each of these steps is described 

in the follov.i.ng sections. 

4.1.1 ldcotifiCJttion/Prc-characterization 

Prior to initiating well decommissioning activities at a site, the site history, most 

importantly historical analytical data from the monitoring wells, must be reviewed as well 

as the monitoring well construction details: number, type (overburden, bedrock), depth. 

diameter, and construction materials. This knowl~ge will aid in estimating the nature and 

quantities of waste materials which potentially may be generated as a result of decommis

sioning activities and will also assist in pre-determining the number of roll-off boxes, 55-

gallon drums, and any other containers necessary to contain the wastes generated at each 

respective site. 

4.1.2 Segregation and Cont.inment 

During wdl decommissioning activities, generated waste materials must be contained 

anp segregated according to the nature of the suspected contamination. Well materials · 

generated from decommissioning those wells with known contamination will be segregated 

from materials gc:ncra1ed from those wells with little to no contamination (based on historical 

results). Contaminated materials will be further segregated according to contaminant type 

(e.g., well materials suspected of containing volatile organic contamination will be 

segregated from materials suspected of containing Polychlorinatcd Bipbenyl (PCB) 

contamination). 

For wells exhibiting contamination, all materials brought to the surface must either 

be decontaminated, disposed of at an appropriate Treatment, Storage and Disposal Facility. 
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(TSDF). or properly containerized in a secure area for disposal by others. For all 

uncontaminated wells, the materials (except the casings) can be left at the surface near the 

fom1er well unless the surrounding land use prohibits this disposal (e.g., if the well is located 

in an area where people could be exposed to the materials left on the su;face; or if recovered 

decommissioning materials would not be consistent with the intended use of the land). In 

this case. the materials must be disposed of in a 6NYCRR Part 360 landfill. L .. contami

nated wells, P\'C ancL'or steel casing materials may be decontaminated for disposal in a Part 

· 360 landfill , proYided that the decontamination effort is thorough and cost effective. 

Requirements for characterization and disposal of contaminated materials are discussed in 

Sections 4. 1.3 through 4. l.5 . 

Containment methods will be based on the estimated quantity of materials anticipated 

to be generated at each respective site. Solid waste materials (i .e., well construction 

materials, soils, drill cunings, PPE), will typically be contained in roll-off boxes or 55-gallon · 

drnms. Since federal DOT regulations ( 49 CFR Part 177) generally limit the comhined truck 

and cargo weight to 80,000 lbs, most hazard0us waste transporters will limit the roli-off box 

capacity to 20 tons of hazardous waste per shipment. Thus, if the materials are to be 

transported off-site to a treatment, storage and disposal facility (TSDF) that accepts bulk 

waste, ~d if the anticipated quantity of waste will be large (greater than 5 tons), water-tight 

roll-off containers may be more practical and cost-effective for temporarily containing and 

·transporting the waste in lieu or in combination with 55-gallon drums (e.g., 55-gallon drums 

may still be used for personal protective equipment or other articles not directly derived from 

the abandoned well). The roll-off containers should be lined with disposable HOPE liners 

to prevent contact with the container, and will be initially labeled according to the source(s) 

of the contained waste materials. Likewise, if drums are used they will be lined with a . 

protective plastic sleeve, filled and the drum initially labeled according to the source of the 

contaminated materials. After the contents of the roll-offs and drums have been character

ized, they should be labeled in accordance with 49 CFR Part 172. Roll-off containers will 

be covered with polyethylene covers and tarps with bows during temporary storage and 

transportat ion: and all drums will be sealed. 
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Fiuids generated during the decommissioning program will generally be contained 

in 55-gallon drums unless extremely large volumes are expected; in this case 5.000-gallon 

tankers or other suitable temporary storage may be used: All drums will be initially labeled 

according to the wastewater source(s) and wi_ll be assumed to contain the same contaminants 

as the groundwater measured by the particular monitoring w~ll being decommissioned. All 

55-gallon drums containing fluids should be sealed and temporarily stored at the decontami

nation pad until final off-site disposal at an approved treatment facility. 

4.1.3 Characterization 

Hazardous waste characterization is necessary to determine the nature of the waste 

matenals, to verify whether the materials are hazardous, and to determine proper disposition. 

Characterization of waste materials will be conducted at each of the sites to determine the 

appropriate disposal requirements. The decision as to the number, location and types of 

samples to be collected will be site specific and will depend on factors such as the quantity 

of waste generated and type of containers .used, the nature of the waste, and the distribution 

of contaminant types across the site with respect to the origin of the waste materials. In 

general, the sample collection program will be designed to ensure that analytical data 

representative of all the materials to be disposed will be generated from the minimal number 

of samples. This may ~e accomplished by means such as: 

• collection of composite samples for contaminants such as metals and PCBs 
(compositing is not typically acceptable for volatile organic compound 
analyses). 

• collection of grab samples from select drums/containers suspected of elevated 
contaminant concentrations based on visual observation (e.g., soil staining, 
liquid sheen or non-aqueous product) or PIO screening 

Sample analysis will be based on site history and the requirements of the disposal 

facility . At a minimum, the samples should be analyzed for the parameters of concern 

indicated by past monitoring well analytical results, as well as the hazardous waste 
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characteristic parameters: toxicity by TCLP; ignitability; reactivity; and corrosivity in 

accordance with 40 CFR Part 261. 

4.1.4 Labeling 

· Depending on the nature of the materials, proper labeling of the storage containers 

(roll-offs and/or drums) must be completed according to 49 CFR Part 172. 

4.1.S Disposal 

Disposal of waste materials will depend on whether the waste has been characterized 

as hazardous or non-hazardous. Non-hazardous waste will be disposed of on-site in 
. . 

accordance with NYSDEC T AGM #4032 with the prior consent of the owner and the 

Department, or may be landfilled at a permitted 6NYCRR Part 360 facility. 

For wastes that exhibit contamination, the requirements for disposal or treatment will 

be dependent on the waste characteristics. To determine these requirements the following 

procedure should be followed upon receipt of the waste characterization results: 

1) 

2) 

3) 

4) 

5) 

Determine ifthe waste is .characteristically hazardous (by failure of any of 
the criteria for toxicity, corrosivity, reactivity. or ignit.ability) or if it is a 
listed hazardous waste per the classifications identified in 40 CFR Part 261. 

Del.ermine the EPA hazarc!c,i.;3 waste code(s) for the: applicable waste 
classification(s) listed in 40 CFR Part 261. 

Determine any treatment standards for the .hazardous waste code(s) per 
40 CFRPart268. Depending on the waste classification, treatment standards 
may be based on final concentration in the waste/waste extract or may 
require a specific treatment technology (e.g., incineration). 

If the hazardous waste contains other constituents that are not listed in the 
treatment standards, and if landfilling is a disposal option, it should be 
determined if the waste is a California List waste per the criteria in 40 CFR 
Part 268.32 (e.g., under these regulations, nonliquid wastes must not contain 
total halogenated organics at or in excess of 1,000 ppm). 

If the hazardous waste meets all treatment standards including the California 
List Standards (if applicable), it may be disposed of at a permitted hazardou~ 
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· waste land disposal facility. For each shipm~nt the generator is required to 
provide the following manifest information: 

• Hazardous Waste Code(s) 

• Corresponding concentration-based or technology-based treatment 
standards. 

• Manifest number. 

• Waste analysis data. 
• Certification Statement per 40 CFR 268. 7(a)(2)(D)(t.i). 

In addition, the generator is required to maintain the records specified in 
40 CFR Part 268. 7(a)(7) for a minimum of 5 years. 

6) If the waste fails to meet any of the treatment standards listed in 40 CFR 
Part 268, it must be sent .to a treatmen~ storage, or recycling facility. If the 
waste's treatment standard is technology-based, it must be treated in 
accordance with the specified method. Land disposal is not allowable unless 
the waste is eligi"ble for a National Capacity Variance ( 40 CFR Subpart C) 
and meets the California List standards. In all cases, the notification and 
record.keeping requirements identified above must be fulfilled by the 
generator. 

The hazardous waste will be.transported in accordance with DOT regulations (49 

CFR Parts 172-173) to c2thc:r a secure hazardous waste landfill or TSDF, as appropriate. The 

contractorwill be respoDSI"ble for arranging for proper transportation and the disposal of the 

wastes. The Engineer will sign a hazardous waste manifest, as an agent of the Owner. 

. 5.0 EQUIPMENT DECONTAMINATION REQUIREMENTS 

Since the monitoring wcO decommissioning will involve multiple wells, there ·is a 

possibility of contamination from one well location to another. To avoid cross-contamina

tion, procedures have been established for decontamination after operations at each !"ell 

location is complete . . The procedures for decontamination of personnel at the site will be 

specified in the site-specific Health and Safety Plan. Decontamination of equipment will 
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follow established equipment cleaning protocols which are written in accordance witli the 

Engineer's corporate policies and OSHA regulations. 

The drilling and excavation equipment (i.e., drill rigs, cutting bits, and associated 

equipment) will be cleaned at a co~ctcd decontamination facility. In general, the 

decontamination f~ty (i.e., decon pad or wash pad) will consist of plywood placed over 

a heavy synthetic liner. The pad will slope down to a sump that will collect all liquids. A 

detailed description and cL-awing of the decontamination facility that will be constructed is 

included in Appendix B as Item 1 .. 

The drilling and excavation equipment will be prepared before it is brought to the 

decontamination facility and then cleaned at the facility. The preceding preP.aration includes 

removing gross soiVrock from the equipment to minimize losses during movement to the 

ciecon pad. A1 the decontamination facility, the equipment will be rinsed witii low-voiume 

water or steam, washed with phosphate-free detergent, and rinsed again with presswized 

low-volume water or steam. The equipment will be inspected by the Engineer's field 

representative after cleaning. The detailed cleaning procedures are included in.Appendix B 

as Item 2. 

In the event that sampling equipment must be used, the decontamination guidelines 

included in Appendix B as Item 3 Will be followed. In general, these guidelines descnbc 

cleaning with non-phosphate detergent, then performing rinsing cycles with water and acid. 

After the equipment is air-dried, it must be wrapped in aluminum foil to avoid accidental 

contamination after cleaning. 

After all equipment is decontaminated, the solutions produced must be properly 

containeriied and disposed of. All other disposable contaminated supplies/equipment such 

as disposable safety and sampling equipment will also need to be properly disposed of 

Unless characterization of the decon fluids and disposable equipment is performed · in 

accordance with Section 4.0, these materials will be handled in the same manner as the' drill 

cuttings/fluids from the well locations. All materials must be temporarily stored in a secure 

area such as the fenced decon pad. 

If sampling is necessary, the Engineer's personnel will be responsible for the 

decontarninarion of the sampling equipment. The decontamination of drilling and excavation 
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cquipm:nt is the responsibility of the Contiactor(s). The Engineer's field representative will 

make daily inspections to insure that decontamination procedures are being followed. 

6.0 · LOCATING AND SETIING-UP ON THE WELL 

The follo' .. vi.2:; t=.:::~ sh "l} ~c ;erformed to J c cat~ the ·wel.! to b~ decommissioned: 

• Notify propc:tty owner and/or other interested parties including the governing 
regulatory agency prior to site mobilization whenever possible. 

• Review information about the well contained in the site fik Th!~ inf:J!IT' .~
tion may include one or more of the following: the site map, well boring log, 
well construction diagram, field inspection log, well photograph, and 
proposed well decommissioning procedure. 

• Vcrifythe well location and identification by locating the identifying marker. 

• Verify the depth of the well in the well construction log by sounding with a 
weighted tape. 

After the well has been located, the decommissioning procedure should be selected 

in accordance with Section 2.0 based on the available boring and sampling data. The rig 

must be set up prior to initiating drilling to ensure proper alignment with the well (i.e., the 

drill string must be aligned with the monitoring well). 

7.0 REMOVING THE PROTECTIVE CASING 

7.1 GENERAL 

Rcooval of the protective casing of a well must not interfere with or compromise.the 

integri~ of decommissioning activities performed at the well. 

The procedure for removing the protective casing of a well depends upon the 
. -

decommissioning method used. When a well is decommissioned by the overdrilling or 

casing pulling mdhod, the protective casing may be removed either before or after the casing 

is removed. When the decommissioning procedure requires casing perforation or grouting . 
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in-place, the protective casing should be removed after grout is added to the well The 

protective casing handling and disposal must be consistent with the lili!.thods used for the 

well materials,. unless an alternate disposal method can be employed (e.g., steam cleaning 

followed by disposal as nonhazardous waste). 

7.2 PRIOR TO SEALING THE WELL BORE 

When overdrilling, the protective casing must be removed first. . unless the drilling 

tools bve an inside diameter ~ger than the protective casing. The v.;0.=ty of prote...""tive 

casings available preclude developing a specific removal procedure. In all cases, however, 

the specific procedure used must minimize the risk of: 

• breaking the well ca.sing off below ground and 
• allowing foreign material to enter the well casing. 

If the decommissioning method used is casing pulling, the decision of when to 

remove the protective casing is not critical. 

An acceptable protective casing removal method involves breaking up the concrete 

seal surrounding the casing and jacking or hoistfug the casing out of the ground. A check 

should be made during pulling to insure that the inner well casing is not being hoisted with 

the protective casing. If this occurs, the well casing should be cut off after the base of the 

protective casing is lifted above the land surface. 

7.3 AFTER SEALING THE WELL 

If the decommissioning method used allows well casing to remain in the ground, tl}e 

protective casing should be removed after the well has been properly filled with grout. This 

will insure that the well is ·properly sealed regardless of problems with protective casing 

removal. During grouting in-place, the well casing must be removed to a depth of five feet 

below the land surface. The upper five feet of casing and the protective casing can be 

removed in one operation if a casing cutter is used. If the height of the protective casing 
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makes worEng conditions at the well awkw~ the casing can be cut off at a lower level: 

However, the inner well casing must remain aboveground and cannot be damaged in any 

way that prevents the well from being filled with grout. 

8.0 DECOMMISSIONING OF SCREEN AND RISER 

After setting up on the well and removing the protective casing (if necessary), the 

'Well screen and riser are d::ca:::nmissioned in accordant:.: \\-ith the appropriate procedure and 

methodology as discussed in Section 2.0 (i.e., if the wells are overdrilled or pulled, the 

casing and riser are removed. Otherwise, they are perforated and/or grouted in-place). 

During the decommissioning activities the requirements of the site-specific health and safety 

plan, materials handling and disposal plan and equipment decontamination plan will be 

followed to ensure maximum protection of human health and the environment. 

9.0 SELECTING, MIXING, AND PLACING GROUT 

9.1 SELECTING GROUT MIXTURE . 

There are two types of grout mixes that may be used to seal wells: a standard mix 

and a special mix. Both mixes use Type 1 Portland cement and four percent bentonite by 

weight. However, the special mix uses a smaller volume of water and is used in situations 

where excessive loss of the standard grout mix is possible (e.g. highly-fractured bedrock or 

coarse gravels). 

9.1.1 Standard Grout Mixture 

_For most boreholes, the following standard mixture will be used: 

• 
• 
• 
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One 94-pound bag Type I Portland cement 
3 . 9 pounds powdered bentonite 
7 .8 gallons potable water 
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This mixn.uc results in a grout with a bentonite content of four percent by weight, and 
will be used in all cases except in boreholes where ex~ve use of grout is anticipated. In 

these cases a special mixture will be used (see Section 9.1.2). 

See Section 9.2 for grout mixing procedures. 

9.1.2 Special Mixture 

In cases where excessive use of grout is anticipated, such as high permeability 

formations and highly fractured or cavernous bedrock formations, the following special . 

mixture will be used: 

• One 94-pound bag type I Portland cement 
• 3 .9 pounds powdered bcntonite 
• l pound calcium chloride 
• 6.0-7.8 gallons potable water (depending on desired thickness) 

The special mixture results in a grout with a bcntonite content of four percent by 

weight. It is thicker than the standard mixture because it contains Jess water. This grout is 

ocpccted to set faster than the ~tandard Grout Mixture. The least amount of water that can 

be added for the mixture to be readily pumpable is six gallons per 94-pound bag of cement. 

Sec Section 9.2 for grout mixing proccdu,res. 

9.1.3 Alt~rnate Special Grout 

In cases where the penetration of the sand pack is critical, such as bedrock wells with 

screens that transec:t multiple water-bearing zones, the following alternate mixture will be 

used: 

• One 94 pound bag Type ID Portland Cement. 
• 3 .9 pounds powdered bentonite. 
• 7 .8 gallons potable water. 

Ref er to Section 9 .2 for grout mixing procedures. It should be noted that this grout is 

expected to set faster than the standard grout mixture. 
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9.2 GROUT MIXING PROCEDURE 

To begin the grout-mixing procedure, calculate the volume of grout required to fill 

the borehole. If possible, the mixing basin should be large enough to hold all of the grout 

. necessary for the borehole. Tall cylindrical and long shallow ·basins should not be used B:S· 

it is <Efficult to obta!n a homogenccu.:; mh."tu:e i.!l these types of basins. 

Mix grout. until a smooth, homogeneous mixture is achieved. No lumps or dry clots 

shbuld be present. Grout can be mixed manually or with a mechanized mixer. One 

acceptable type of mixer is a vertical paddle grout mixer. Colloidal mixers should not be 

used as they tend to excessively decrease the thickness of the grout for the above recipes. 

. 9.J· GROUT PLACEMENT 

Grout will be placed in the borehole from the bottom to the top using a tremie pipe 

of not less than 1-inch diameter. Grout will then be pumped into the borehole until the grout 

appears at the land surface (when grouting open holes in bedrock, the grout level only needs 

to reach above the bedrock surface). Any groundwater displaced during grout placement 

will be pumped via suction lift to a 55:-gallon drum for proper disposal. 

A1 this time the rate of settling should be observed. When the grout level stabilizes; 

casing or augers will .be removed from the hole. As each section is removed, grout will be 

added to keep the level between 0-feet and 5-feet below land surface. If the grout level 

drops. below the land surface to an excessive degree, an alternate grouting method must be 

used One possibility is to grout in stages; ie., the first batch of grout is allowed to partially 

cure before a second batch of grout is added. 

Upon completion of grouting, insure that the final grout level is approximatel}'. five 

feet bcl'!_W land surface. A ferrous metal marker will be embedded in the top of the grout to 

indicate the location of the former monitoring well. 
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10.0 BACKFILLING AND SITE RESTORATION 

The uppermost five feet of the borehole at the land swface will be filled with a 

. ma1e:ri.aJ appropriate to the intended use of the land. The materials.will .be physically similar 

to the natural soils. No materials will be used that limit the use of the property in any way. 

The surface of the borehole will be restored to the condition of the area surrounding the 

borehole. For example, concrete or asphalt wil1 be patched with concrete or asphalt of the 

same type and thickness, grassed areas will be seeded, and topsoil wil1 be used in other 

areas. All soiid waste materials generated during the decommissioning process will be 

disposed of properly. 

1 LO QUALITY ASSURANCE/QUALilY CONTROL (QA/Qq PROCEDllR:ES 

This section describes the quality controVquality assurance (QA/QC) procedures 
/ 

necessary for monitoring and ensuring the Contractor's adherence to the Monitoring Well 

Decommissioning Project procedures, plans and specifications, prepared by the Engineer. 

1bis section will discuss the minimum inspection and documentation requirements necessary 

to facilitate proper well decommissioning proccdw-es and also will: 

• Review the general requirements specified in the Contract Documents. 

• D:fine roles and responsibilities of all parties. 

• · Establish the key tasks to be monitored by the on-site construction inspector 
and the appropriate inspector forms and logs to be used for recording the 
Contractor's activities. · 

• Establish procedures for communicating change orders, field modifications 
and variations from the Contract Docll.ments to the Owner. · 

• Establish scheduled meetings and briefings during the construction phase. 

The overall goal of the project QA/QC program is to ensure that proper well 

decommissioning techniques and procedures are used in accordance with the requirements 
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of the ContraCt Documents. The QA/QC procedures herein should be followed by QA 

personnel including: Construction Contractor personne~ the Contractor's subcontracted 

laboratory and field personne~ and the Engineer's on-site construction inspector. 

11.l RESPONSIBILTIY AND AUTHORITY 

The principal organizations involved in developing. designing and conducting well 

decommissioning activities are the Owner, Engineer, and the Construction Contractor. 

II.I.I Owner 

The Owner will be responsible for reviewing the well decommissioning. procedures 

to determine whether the documents meet their requirements, and to obtain approval of the 

proc:cdurcs from the appropriate regulatory agencies. The Owner will have the respoDSJ'bility 

and authority to review and accept or reject any design or procedural revisions or requests. 

The Owner also bas the responsibility and authority to review and approve the Construction 

Monitoring Report and all QA documentation collected during well decommissioning 

activities. 

11.1.2 Engineer 

The. Engineer will be responsible for reviewing and approving any engineering 

design changes, construction monitoring and quality assurance in accordance with this QA 

Plan. The Engineer will inform all parties involved with construction of their respoDSJbili

ties, lines of commurucation, lines of authority, and QA/QC procedures. The Engineer's 

construction inspector (QA Engineer) will monitor decommissioning activities and will be 

assigned specific responsibilities and tasks. Most of the waste sample collection and testing 

will be-conducted by the contractor at a frequency and manner specified in the site specific 

Materials Handling and Disposal Plan. 

The person filling the construction inspector (QA Engineer) position will be trained 

and certified to opc:rate an HNu organic vapor photoioniz.ation detector (PID), will be OSHA 

40-hour Hazardous Waste Worker trained and will have a working knowledge of documents 
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pertaining to well decommissioning activities, induding this plan. The Engineer's field . 

personnel will be instructed to contact the construction inspector (QA Engineer) in the event 

well decommissioning requirements are not being met. QA procedures are not being 

implemented. or construction problems have been encountered. 

11.1.3 Construction Contractor 

In addition to performing the monitoring well decommissioning in accordance with 

the design documents, the Contractor will be required to obtain the services of a qualified 

testing laboratory to perform the analytical testing of the waste materials and will also be 

responsible for procuring transportation and disposal/treatment services. 

11 .2 PROJECT MEETINGS 

The Engineer's management of the monitoring well decommissioning project will 

include conducting periodic project meetings as described below: 

11.2.1 Pre-construction Meeting 

The Engineer will schedule and attend one ( J) pre-construction meeting for the 

purpose of discussing the project approach and answering contractor questions. The Engineer 

will also prepare and distribute meeting minutes. The meeting will also: 

•• 

• 

• 

• 
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Provide each party (organization) with relevant QA documents and 
supporti,ng information. 

Familiarize each organization with the QA Plan and its role relative to the 
well decommissioning criteria and construction documents. 

Review the responsibilities of each organization and review the lines of 
authority and communication for each organization. 

Discuss the established procedures for observations and tests including waste 
sampling. 
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• Discuss the established procedures for handling construction deficiencies, 
. repairs, and/or retesting. 

• Review methods for documenting and reporting inspection data. 

11.2.2 Monthly Progres5 Meeting! 

Monthly project meetings will be held during the course of the work to discuss the 

proj ect schedule and work performed to date, and to address and resolve any existing or 

anticipated problems. 

A special meeting will be held when and if a major QA problem or deficiency is 

p~ or likely to occur. At a minimum, the meeting shall be attended by the Construction 

Contractor and the Engineer's on-site inspector {QA Engineer). The purpose of the meeting 

will be to define and resolve the problem(s) or deficiencies encountered. The meeting 

minutes will be documented by the Engineer. 

11.3 KEYTASKS 

The key tasks that the Engineer will conduct during the well decommissioning 

project are briefly summarized below. 

11.3.1 Review of Contractor Submiuioos 

Prior to well decommissioning activities, all written submissions required by the . 

contract documents will be evaluated and forwarded to the Owner, together with written 

submissions regarding their suitability. The Engineer will alsq obtain and review all 
j 

necessary shop drawings, material tests and as-built drawings submitted throughout the 

construction and will make recommendations for acceptance/rejection to the Owner. The 

contractor's progress will be continuously monitored during the construction period, and 

Owner will be informed of the schedule and any corrective measures planned or imple

mented. 

Throughout the project, payment requests by the contractor will be reviewed for 

accuracy and completeness prior to making recommendations relative to payment. Review 
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will involve comparing actual notes of field personnel to items contained in the payment 

request. Discrepancies will be discussed v.ith the contrador and will be amended if 

necessary. 

11.3.2 Construction Inspection 

The Engineer will provide full-time inspection of the contrador during all critical 

wdl decommissioning activities at each of the sites. This will be accomplished by providing 

an experienced on-site inspector(s) to document the contrador's adherence to the contract 

specifications and monitoring the contractor's progress. The Engineer will notify the Owner 

in the event that the contractor fails to perform the decommissioning work as specified in the 

contract and recommend to the Owner the acceptance. conditional approval/disapproval or 

rejection of the contractor's work. The Engineer will issue instructions, field orders. 

interpretations and clarification of contract language to the contractor as required. ln·tbe 

event that a change order is necessary, the Engineer will submit the change order with a 

detailed cost estimate to the Owner. The Engineer will also document, evaluate and 

recommend a course of action for all disputes and claims with the contractor. 

In addition, the Engineer will inspect. evaluate and document the monitoring well 

condition after the ~ell has been removed. 

11.4 DOCUMENTATION 

The Engineer's on-site construction inspector will document all monitoring well 

decommissioning activities. Such documentation will include, at a mini.mum, daily reports 

of construction activities. photographs, and sketch~ as necessary. Field investigation 

reports will be completed by the construction inspector when major questions arise at the 

site. Forms to be used for this purpose are presented in Appendix C. 

The Engineer will maintain complete and detailed records associated with .all 

construction and related activities during the duration of th~ project. These records will be 

maintained at the Engineer's office(s) and will include but not be limited to the following: 
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• ·Daily work completed and imj>ortant conversations. 

• Contractor's daily use of personnel. material and equipment. 

• Records docnmmring the contractor's deviation from work as specified in the 
contract documents, and any instructions issued regarding deviations. 

• Unusual circuinstances {weather conditions, labor disputes, environmental 
problems, health and safety hazards encountered, etc.). 

• General files including correspondence and other documentation related to 
the project. 

• Job meeting minutes with documentation on resolution of issues raised. 

• Records of contractor's submittals including shop drawings, modifica
tions/ change orders, soil tests, material tests and action taken (e.g.,Owner 
approvaVdisapproval, further information needed). 

m Co~truction photos. 

• Telephone conversation 

In addition, the Engineer will submit monthly Project Summary Reports to the 

Owner. These reports will identify the work which bas been accomplished and will 

document the status of each monitoring well at each site where decommissioning work has · 

occurred. 

Upon substantial completion of the decommissioning activities at each site, the 

Engineer will prepare a detailed list of any work remaining unfinished. The Engineer will 

then prepare and submit a written notice to the Owner which will include a determination 

as to whether the completed work meets the requirements of the contract documents . 

. Following satisfactory completion of the work, the Engineer will perform a final inspection 

of the site and submit a notice to the Owner that decommissioning activities were performed 

in accordance with the contract documents as revised by any approved change ord~rs or 

modifications to the scope of work. 

Documcmation on the condition of the removed wells with respect to the impacts of 

hazardous waste, minerals and other pertinent environmental factors, or discernable through 
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direct observation~ will be presented to Owner along with any recommendations for future 

well installatiop t~chniques and materials. 
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EXAMPLE 

We, the undersigned, being employed by Consultant, have read in full and understand this Health 

and Safety Plan: 

Signature Print Date 

Signature Print Date 

Signature Print Date 

Signature Print Date 

Signature Print Date 

Signature Print Date 

Signature Print Date 

Signature Print Date . 

Signature Print Date 

Signature Print Date 
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· 1.0 INTRODUCTION 

1.1 GENERAL 

In accordance with Consultant corporate policies and OSHA regulations, this Health and 

Safery Plan (HASP) describes specific health and safer}' practices and procedures co be used during 

Monitoring Well Decommissioning activities at the Site, located in-

------• New York. The HASP covers Consultant employees and activities, and is not 

intended to cover the activities of other employers on the site. This general Health and Safety Plan 

will be modified for each monitoring well-decorrimissioning assignment with site-specific data 

including site-specific contaminant and emergency response information, identification of hazards 

associated with the individual contaminants or categories of contaminants known to be present at 

the site, a hospital route, and identification of task-specific personal protective equipment (PPE). 

Consultant accepts no responsibiliry for the Health and Saf ec)' of subcontractor personnel. This 

HASP presents information on known site health and safery hazards and includes the equipment, 

materials and procedures that will be used to eliminate or control these hazards and is based on an 

assessment of potential health and safety hazards at the site using available historical information. 

Environmental monitoring will be perforJ?ed during the course of field activities to provide real

time data for an on-gomg assessment of potential physical and chemical hazards. Personal detector 

rubes will be utilized in conjunction with an HNu photoionization detector 10 determine the extern 

of exposure to chemical hazards. 

AU Consultant personnel involved with site inspection, environmental sampling, and other 

monitoring well decommissioning activities will be required to comply with this Health and Safery 

Plan. Tasks on this site will be completed using methods that meet the requirements set forth in 

the OSHA Health and Safery regulations contained in 29-CFR 1910 and 1926. Construction • 

subcontractor(s) conducting drilling and excavating operations are required to provide their o~ 

Health and Safety Plans. 
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1.2 ORGANIZATION 

The Consultant Project Manager, the Health and Safety Officer and the Site Health and 

Saf~ry Coordinator (or his designee) identified below will determine and enforce compliance. 

• PROJECT MANAGER 

Name: 
Telephone: Office: 

Home: 

• CORPORATE HEALTH AND SAFETY MANAGER: 

Name: 
Telephone: Office: 

Home: 

• SITE HEAL TH AND SAFETY OFFICER 

Name: 
Telephone: Office: 

Home: 

• SITE HEAL TH AND SAFETY COORDINATOR 

Name: 
Telephone: Office: 

Home: 

The following roles have been identified for consultant project personnel: 

Project Manager - The Project Manager has full responsibility for implementing and 

executing an effective pfogram of employee protection and accident prevention. He may delegate 

authority to expedite and facilitate any application of the program. 

· Health and Safety Manager - The Health and Safety Manager serves as the administrator 

of the corporation's health and safety program. He is responsible for ensuring that consultant field 

personnel are properly trained, that they have obtained medical clearance to wear respiratocy 

protection (per 29 CFR Part 1910.134(b)(l0)), and that they are properly trained in the selection, 

use and maintenance of personal protective equipment, including 9ualitative respirator fit testing. 
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makes worEng conditions at the well awkward. the casing can be cut off at a lower Ievct: 

However, the inner well casing must remain aboveground and cannot be damaged in any 

way that prevents the well from being filled 'With grout. 

8.0 DECOMMISSIONING OF SCREEN AND RISER 

After setting up on the well and removing the protective casing (If necessary), the 

v.rell screen and riser are d~comm.issioned in accordan~ v.ith the appropriate procedure and 

methodology as discussed in Section 2.0 (i.e., if the wells arc overdrilled or pulled, the 

casing and riser are removed. Otherwise, they arc perforated and/or grouted in-place). 

Dming the decommissioning activities the requirements of the site-specific health and safety 

plan, materials handling and disposal plan and equipment decontamination plan will be 

followed to ensure maximum protection of human health and the environment. 

9.0 SELECTING, MIXING, AND PLACING GROUT 

9.1 SELECTING GROUT MIXTIJRE 

There are two types of grout mixes that may be used to seal wells: a standard mix 

and a special mix. Both mixes use Type I Portland cement and four percent bentonite by 

weight. However, the special mix uses a smaller volume of water and is used in situations 

where excessive Joss of the standard grout mix is possible (e.g. highly-fractured bedrock or 

coarse gravels). 

9.1.1 Standard Grout Mixture 

_For most boreholes, the following standard mixture will be used: 

• One 94-pound bag Type I Portland cement 
• 3 .9 pounds powdered bentonite 
• 7.8 gallons potable water 
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This mixn.Jre results in a grout with a bentonite content of four percent by weigh~ and 

will be used in all cases except in boreholes where ex~ve use of grout is anticipated. In 

these cases a special mixture will be used (see Section 9. 1.2). 

See Section 9 .2 for grout mixing procedures. 

9.1.2 Special Mixture 

In cases where excessive use of grout is anticipated, such as high permeability 

formations and highly fractured or cavernous bedrock formations, the following special 

mixture will be used: 

• One 94-pound bag type I Portland cement 
• 3 .9 pounds powdered bentonite 
• 1 pound calcium chloride 
• 6 . 0-7. 8 gallons potable water (depending on desired thickness) 

The special mixture results in a grout with a bcntonite content of four percent by 

weight. It is thicker than the standard mixture because it contains less water. This grout is 

ocpccted to set faster than the ~tandard Grout Mixture. The least amount of water that can 

be added for the mixture to be readily pumpable is six gallons per 94-pound bag of cement. 

Sec Section 9 .2 for grout mixing procedures. 

9.1.3 Alt~rnate Special Grout 

lo cases 'Where the penetration of the sand pack is critical, such as bedrock wells with 

screens that transc~ multiple water-bearing zones, the following alternate mixture will be 

used: 

• One 94 pound bag Type ID Portland Cement. 
• 3.9 pounds powdered bcntonite. 
• 7.8 gallons potable water. 

Refer to Section 9.2 for grout mixing procedures. It should be noted that this grout is 

expected to set faster than the standard grout mixture. 
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9.2 GROUT MIXING PROCEDURE 

To begin the grout-mixing procedure, calculate the volume of grout required to fill 

the borehole. If possible,· the mixing basin should be large enough to hold all of the grout 

necessary for the borehole. Tall cylindrical and long shallow ·basins should not be used as 
it is cEfficnlt to obtc!n a homogcncou:; IciA-ru:e i.!i these types of basins . 

.Mix grout. until a smooth, homogeneous mixture is achieved. No lumps or dry clots 

shbuld be present. Grout can be mixed manually or with a mechanized mixer. One 

acceptable type of mixer is a vertical paddle grout mixer. Colloidal mixers should not be 

used as they tend to excessively decrease the thickness of the grout for the above recipes. 

. 9.J· GROUT PLACEMENT 

Grout will be placed in the borehole from the bottom to the top using a tremie pipe 

of not less than )-inch diameter. Grout will then be pumped into the borehole until the grout 

appears at the land surface (when grouting open boles in bedrock, the grout level only needs 

to reach above the bedrock surface). Any groundwater displaced during grout placement 

will be pumped via suction lift to a 55:-gallon drum for proper disposal . 

.A1 this time the rate of settling should be observed. When the grout level stabilizes; 

casing or augers will .be removed from the bole. As each section is removed, grout will be 

added to keep the level between 0-feet and 5-feet below land surface. If the grout level 

drops below the land surface to an excessive degree, an alternate grouting method must be 

used One possibility is to grout in stages; i.e., the first batch of grout is allowed to partially 

cure before a second batch of grout is added. 

Upon completion of grouting, insure that the final grout level is approximately five 

feet bcl~ land surface. A ferrous metal marker will be embedded in the top of the grout to 

indicate the location of the former monitoring well. 
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10.0 BACKFILLING AND SITE RESTORATION 

The uppermost five feet of the borehole at the land swface will be filled with a 

material appropriate to the intended use of the land. The .materials _will .be physically similar 

to the natural soils. No materials will be used that limit the use of the property in any way. 

The surface of the borehole will be restored to the condition of the area surrounding the 

borehole. For example, concrete or asphalt will be patched with concrete or asphalt of the 

same type and thickness, grassed areas will be seeded, and topsoil will be used in other 

areas. A11 solid waste materials generated dwing the decommissioning process will be 

disposed of properly. 

1 LO QUALl1Y ASSURANCE/QUALITY CONTROL (QA/Qq PROCEDUR:ES 

This section describes the quality controVquality assurance (QA/QC) procedures 
/ 

necessary for monitoring and ensuring the Contractor's adherence to the Monitoring Well 

Decommissioning Project procedures, plans and specifications, prepared by the Engineer. 

1bis section will discuss the minimum inspection and documentation requirements necessary 

to facilitate proper well decommissioning procedures and also 'Will: 

• Review the general requirements specified in the Contract Documents. 

• D~fine roles and responsibilities of all parties. 

• · · Estabtish the key tasks to be monitored by the on-site construction inspector 
and the appropriate inspector forms and logs to be used for recording the 
Contractor's activities. 

• Establish procedures for communicating change orders, field modifications 
and variations from the Contract Documents to the Owner. 

• Establish scheduled meetings and briefings during the construction phase. 

The overall goal of the project QA/QC program is to ensure that proper well 

decommissioning techniques and procedures arc used in accordance with the requirements 
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of the ContraC:t Documents. The QA/QC procedures herein should be followed by QA 

personnel including: Construction Contractor personne~ the Contractor's subcontracted 

laboratory and field pcrsonne~ and the Engineer's on-site construction inspector. 

11.l RESPONSIBILI1Y AND AUTBORrIY 

The principal organizations involved in developing, designing and conducting well 

decommissioning activities are the Owner, Engineer, and the Construction Contractor. 

11.1.1 Owner 

The Owner will be responsible for reviewing the well decommissioning procedures 

to determine whether the documents meet their requirements, and to obtain approval of the 

proccdurcs from the appropriate regulatory agencies. The Owner will have the responsil>ility 

and authority to review and accept or reject any design or procedural revisions or requests. 

The Owner also has the responsibility and authority to review and approve the Construction 

Monitoring Report and all QA documentation collected during well decommissioning 

activities. 

11.1.2 Engineer 

The_ Engineer will be responsible for reviewing and approving any engineering 

design changes, construction monitoring and quality assurance in accordance with this QA 

Plan. The Engineer will inform all parties involved with construction of their responsibili

ties, lines of commurucation, lines of authority, and QA/QC procedures. The Engineer's 

construction inspector (QA Engineer) will monitor decommissioning activities and will be 

assigned specific responsibilities and tasks. Most of the waste sample collection and testing 

will be -conducted by the contractor at a frequency and manner specified in the site specific 

Materials Handling and Disposal Plan. 
-

The person filling the construction inspector (QA Engineer) position will be trained 

and certified to opcrate an HNu organic vapor photoioniz.atioo detector (PID), will be OSHA 

40-hour Hazardous Waste Worker trained and will have a working knowledge of documents 
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pertaining to well decommissioning activities, induding this plan. The Engineer's field 

personnel will be instructed to contact the construction inspector (QA Engineer) in the event 

well decommissioning requirements are not being met, QA procedures are not being 

implemented. or construction problems have been encountered. 

11.1.3 Construction Contractor 

In addition to performing the monitoring well decommissioning in accordance with 

the design documents, the Contractor will be required to obtain the services of a qualified 

testing laboratory to perform the analytical testing of the waste materials and will also be 

responsible for procuring transportation and disposal/treatment services. 

11.2 PROJECT MEETINGS 

The Engineer's management of the monitoring well decommissioning project will 

incJude conducting periodic project meetings ·as described below: 

11.2.l Pre-construction Meeting 

The Engineer will schedule and attend one ( 1) pre-construction meeting for the 

purpose of discussing the project approach and answering contractor questions. The Engineer 

will also prepare and distribute meeting minutes. The meetipg will also: 

· • 

• 

• 

• 
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Provide each party (organization) with relevant QA documents and 
supporti.ng information. 

Familiarize each organization with the QA Plan and its role relative to the 
well decommissioning criteria and construction documents. 

Review the responsibilities of each organization and review the lines of 
authority and communication for each organization. 

Discuss the established procedures for observations and tests including waste 
sampling. 
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• Discuss the established procedures for handling construction deficiencies, 
repairs, and/or retesting. 

• Review methods for documenting and reporting inspection data. 

11.2.2 Monthly Progress Meetings 

Monthly project meetings will be held during the course of the work to discuss the . 
project schedule and work performed to date, and to address and resolve any existing or 

anticipated problems. 

A special meeting will be held when and if a major QA problem or deficiency is 

preseot or likely to occur. At a minimum. the meeting shall be attended by the Construction 

Contractor and the Engineer's on-site inspector (QA Engineer). The purpose of the meeting 

will be to define and resolve the problem(s) or d~.ficiencies encountered. The meeting 

minutes will be documented by the Engineer. 

11.3 KEY TASKS 

The key tasks that tI:te Engineer will conduct during the well decommissioning 

project are briefly summarized below. 

11.3.l Review of Contractor Submissiom 

Prior to well decommissioning activities, all written submissions required by the . 

contract documents will be evaluated and forwarded to the Owner, together with written 

submissions regarding their suitability. The Engineer will alsq obtain and review all 
j 

necessary shop drawings, material tests and as-built drawings submitted throughout the 

construction and will make recommendations for acceptance/rejection to the Owner. The 

contractor's progress will be continuously monitored during the construction period, illld 

Owner will be informed of the schedule and any corrective measures planned or imple

mented. 

Throughout the project, payment requests by the contractor will be reviewed for 

accuracy and completeness prior to making recommendations relative to payment. Review 
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• ·Daily work completed and imi}ortant conversations. 

• Contractor's daily use of personne~ material and . equipment. 

• R:cords docummring the contractor's deviation from work as specified in the 
contract documents, and any instructions issued regarding deviations. 

• Unusual circuinstances (weather conditions, labor disputes, envirdD.mcntal 
problems, health and safety hazards encountered, etc.). 

• General files including correspondence and other documentation related to 
the project. 

• Job meeting minutes with documentation on resolution of issues raised . 

..: • . Records of contractor's submittals including shop drawings, modifica-
tions/ change orders, soil tests, material tests and action taken (e.g.,Owncr 
approval/disapproval, further information needed). 

111 Construction photos. 

• T clcphone conversation 

In addition. the Engineer will submit monthly Project Summary Reports to the 

Owner. These reports will identify the work which has been accomplished and will 

document the status of each monitoring well at each site where decommissioning work has · 

occurred. 

Upon substantial completion of the decommissioning activities at each site, the 

Engineer will prepare a detailed list of any work remaining unfinished. The Engineer will 

then prepare and suomit a written notice to the Owner which will include a determination 

as to whether the completed work meets the requirements of the contract documents. 

Following satisfactory completion of the work. the Engineer will perform a final inspection 

of the site and submit a notice to the Owner that decommissioning activities were performed 

in accordance with the contract documents as revised by any approved change orders or 

modifications to the scope of work. 

Doc:um:ntation on the condition of the removed wells with respect to the impacts of 

hazardous waste, minerals and other pcninent environmental factors, or disccrnable through 
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direct observation, will be presented to Owner along with any recommendations for future 

well installation t!!chniques and materials. 
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EXAMPLE 

We. the undersigned, being employed by Consultant, have read in full and understand this Health 

and Safet)' Plan: 
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Signature Print Date 

Signature Print Date 

Signature Print Date 

Signature Print Date 

Signature Print Date . 

Signature Print Date 

Signature Print Date 
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1.0 INTRODUCTION 

1.1 GENERAL 

In accordance with Consultant corporate policies and OSHA regulations, this Health and 

Safety Plan (HASP) describes specific health and safety practices and procedures to be used during 

Monitoring Well Decommissioning activities at the Site, located in-

------, New York. The HASP covers Consultant employees and activities, and is not 

intended to cover the activities of other employers on the site . This general Health and Safety Plan 

will be modified for each monitoring well-decommissioning assignment with site-specific data 

including site-specific contaminant and emergency response information, identification of hazards 

associated with the individual contaminants or categories of contaminants known co be present at 

the site, a hospital route, and identification of task-specific personal protective equipment (PPE). 

Consultant accepts no responsibility for the Health and Safety of subcontractor personnel. This 

HASP presents information on known site health and safety hazards and includes the equipment, 

materials and procedures that will be used to eliminate or control these hazards and is based on an 

assessment of potemial health and safety hazards at the site using available historical information. 

Envirorunental monitoring will be performed during the course of field activities to provide real

time data for an on-gomg assessment of potential physical and chemical hazards. Personal detector 

tubes will be utilized in conjunction with an HNu photoionization detector to determine the extent 

of exposure to chemical hazards. 

All Consultant personnel involved with site inspection, environmental sampling, and other 

monitoring well decommissioning activities will be required to comply with this Health and Saf ecy 

Plan. Tasks on this site will be completed using methods that meet the requirements set forth in 

the C?SHA He~lth and Safety regulations contained in 29-CFR 1910 and 1926. Construction • 

subcontractor(s) conducting drilling and excavating operations are required to provide their own 

Health and Safety Plans. 
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1.2 ORGANIZATION 

The Consulcant Project Manager, the Health and Safety Officer and the Site Health and 

Saf~ry Coordinator (or his designee) identified below will determine and enforce compliance. 

• PROJECT MANAGER 

Name: 
Telephone: Office: 

Home: 

• CORPORATE HEALTH AND SAFETY MANAGER: 

Name: 
Telephone: Office: 

Home: 

• SITE HEAL TH AND SAFETY OFFICER 

Name: 
Telephone: Office: 

Home: 

• SITE HEAL TH AND SAFETY COORDINATOR 

Name: 
Telephone: Office: 

Home: 

The following roles have been identified for consulcant project personnel: 

Project Manager - The Project Manager has full responsibility for implementing and 

executing an effective pfogram of employee protection and accident prevention. He may delegate 

authority to expedite and facilitate any application of the program. 

Health and Safety Manager - The Health and Safety Manager serves as the administrator 

of the corporation's health and safety program. He is responsible for ensuring that consultant field 

personnel are properly trained, that they have obtained medical clearance to wear respiratory 

protection (per 29 CFR Pan 1910.134(b)(l0)}, and that they are properly trained in the selection, 

use and maintenance of personal protective equipment, including ~ualitative respirator fit testing. 
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The Health and Safety Manager will also serve as scientific advisor for the duration of the 

project, providi~g guidance on data interpretation and the determination of appropriate levels of 

worker protection. 

Site Health and Safety Officer - The Site Health and Safety Officer is knowledgeable in 

safety and worker pr~tection techniques as they relate to the project. Responsibilities include the 

development of the specific provisions of this HASP, including the level of personnel protection 

to be employed, identification of emergency procedures, and personnel/equipment decontamination 

procedures. This individual will provide technical assistance to project management on problems 

relating co industrial hygiene and work sire safety. 

Any health and safety briefings required during the course of the project will be conducted 

by tht: Site Health and Safety Offi.:cr. Examples of briefings might include accident prevention, 

respirator refresher courses or current issues. The frequency of safety briefings will be based upon 

the potential hazards specific to the designated work tasks and any new information relative to such 

hazards which are discovered during the project. 

Site Health and Safety Coordinator - Consultant's Site Health and Safety Coordinacor 

or his/her designee will be responsible for enforcement of this HASP for consultanl employees at 

the site and for monitoring the personal exposures of employees to hazardous substances contained 

in air, soil or water. This will consist of spot checking workplace air sampling performed by the 

Subcontractor such as organic vapor monitoring and the docwnentation of such data. Consultant's 

Site Health and Safety Coordinator or his/her designee will communicate directly with consultant'~ 

Site Health and Safety Officer on a regular basis to advise him/her of monitoring results and any 

unexpected conditions found at the site. As data are received and evaluated, the Site Health and 

Safety Officer will adapt this Health and Safety Plan ·to fit the current consultant employee 

protection needs at the $ite. All affected consultant employees and the Subcontractor's designated 

Site Health and Safety Officer will be informed of the air sampling results. 

· When unsafe work conditions are identified, the Site Health and Safety Coordinator or 

his/her designee is authorized to order consultant persormcl to stop work. Resolution of all on-site 

health and safety problems will be coordinated ~rough the Project Manager with assistance from 

the Health and Safety Manager and Site Health and Safety Officer as well as the Subcontractor's 

designated Health and Safety personnel. 
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2.0 HAZARD EVALUATION 

2.1 .. SUMMARY OF PROJECTED RISKS 

Due to the variety of potential contaminants at the site; the possibility exists that workers 

will be exposed to hazardous substances during field activities (sec Table 2-1). The principal 

points of exposure would be through direct contact with coniaminatcd fill/soils and groundwater, 

through the inhalation of contaminated particles or vapors. In addition, the use of drill rigs and 

backhoes on-sile will present conditions for potential physicai injury to workers . Further, since 

work will be performed during swnmer/winter time periods, the potential exists for heat/cold stress 

to irqpact workers especially those wearing protective equipment and clothing . The :;pecifr:: t::sks 

involved in well decommissioning have been delineated in-the July 1994 Work Plan for Multiple 

NPL Sites Monitoring Well Decommissioning, and in the February 1995 NPL Site Monitoring 

Well Decommissioning Procedures prepared by Consultant. 

Although no work can be considered completely risk-free, logical and reasonable 

precautions will be implemented to provide an adequate level of protection for workers. The 

integration of medical evaluations, worker training relative to chemical hazards, safe work 

practices, proper personal protection, environmental monitoring, work zones ·and site control, 

appropriate decontamination procedures and contingency planning into the project approach will 

minimize the chance of. unnecessary exposures and physical injuries. 

2.2 PHYSICAL HAZARDS 

Well decommissioning and sampling activities at the _______ Site may present 

the following physical hazards: 

• The potential for physical injury during heavy construction equipment use, such 
as drill rigs and backhoes. 

• The potential for heat/cold stress to employees during the surruner/winter months 
(see Section 8.0) . 

• The potential for slip-and-fall injuries due to rough, uneven terrain. 
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• The potential for injury due to fire/explosion if methane gas is released during 
drilling operations and/or excavations (see Sections 5.0 and 11.0). 

2.3 BIOLOGICAL HAZARDS 

• Poison Ivy (Rhus .Radicans) 

Poison ivy may be found at the site . It is highly recommended that all personnel 
entering into an area with poison wear a minimum of a paper Tyvek to avoid skin 
contact. 

Contact with poisonous plants: 

Characteristic Reactions : 

The majority of skin reactions following contact with offending plants are 
allergic in narure and characterized by: 

general symptoms of headache and fever 
• itching 
• redness 
• a rash · 

Some of the most common and most severe allergic reactions result from 
contact with plants of the poison ivy group, including poison oak and poison 
sumac . Such plants produce severe rash characterized by redness, blisters, 
swelling, and intense burning and itching. The victim may develop a high 
fever and feel very ill. Ordinarily, the rash begins within a few hours after 
exposure, but may be delayed 24 to 48 hours. 

Distinguishing Fearures of Poison Ivy Group Plants: 

The most distinctive features of poison ivy and poison oak are their leaves, 
wnich are composed of three leaflets each. Both plants have greenish-white 
flowers and berries that grow in clusters. 

First Aid: 

a. Remove contaminated clothing; wash all exposed areas thoroughly with 
soap and water, followed by rubbing alcohol. • 

b. Apply calamine or other soothing lotion if rash is mild. 

c. Seek ml'!dical advice if a severe reaction occurs, or if there is a known 
history of previous sensitivity. 
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• Ticks 

Heavily vegetated areas of a site may have ticks. it is highly recommended that 
all personnel walking through such areas wear a minimum of a paper Tyvek and 
latex boot covers. The ticks will stand out against the ligh1 colors . A tick 
repellent or insect repellent containing DEET is also suggested. 

Ticks can transmit several diseases, including Rocky Mountain sported fever, a 
di~easc that occurs in the eastern ponion of the United States as well as the 
western ponion, and Lyme disease. Ticks adhere tenaciously 10 the skin or scalp. 
there is some evidence that the longer an infected tick remains atcached, the 
greater is the chance that ii will transmit disease. 

First Aid: 

a. Cover the tick with heavy oil (mineral, salad, or machine) to close its 
· breathing pores. The tick may disengage at once; if not, allow oil 10 

remain in place for a half hour. Carefully (slowly and gently) remove the 
tick with tweezers, taking care that all parts are removed. 

b. With soap and water. thoroughly, but gently, scrub the area from which the 
tick has been removed, because disease gemts may be present on the skin; 
also wipe the bite area with an antiseptic. Although use of tweezers for the 
removal of the tick and application of heat to the tick's body often have 
been attempted, these methods may leave tick parts in the wound or may 
injure the skin. 

c. If you have been bitten, place the tick in a jar J_abeled with the date, location 
of the bite, and the location acquired. If any symptom appears, such as an 
expanding red rash, contact a physician Immediately. 

• Lyme Disease 

Lyme disease may cause a number of medical conditions, including arthritis, tha! 
can be treated if you recognize the symptoms early and see your doctor. Early 
signs may include a flu-like illness, an expanding skin rash, and joint pain. If"left 
untreated, Lyme disease can cause serious nerve and hean problems as well as a 
disabling type of anhritis. 

You are more likely to spot early signs of Lyme disease rather than sec the tick 
or its bite . This is because the tick is so small (about the size of the head of a 
common pin or a period on this page and a little larger after they fill with blood).. 
you may miss it or signs of a bite. However, it is also easy to miss the early 
symptoms of Lyme disease. 

In its early stage, Lyme disease may be a mild illness with symptoms like the flu . 
Ir can include a stiff neck, chills, fever , sore throat, headache, fatigue, and joint 
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pain. But this flu-like iUness is usually out of season, commonly happening 
between May and October when ticks bite. 

Most people develop a large, expanding skin rash · around the area. of the bite. 
Some people may get more than one rash. The rash may feel hot to lhe touch and 
may be painful. Rashes vary in size, shape, and color, but often look like a red 
ring with· a clear center. The outer edges expand in size. It's easy to miss the 
r?.s~ 2nd the corJlection between the rash and the tick bite. The rash develops 
from lhree days to as long as a monlh after lhe tick bite. Almost one-third of 
those with Lyme disease never gee the rash. 

Joint or muscle pain may be another early sign of Lyme disease. These aches and 
pains maya be easy to confuse with the pain chat comes from · olher types of 
arthritis. However, unlike many other types of anhritis, this pain seenis to move 
or travel from joint 10 joint. · 

In later stages, lyme disease may be confused with other medical problems. These 
problems can develop months to years after the first tick bite. 

Early treatment of Lyme disease symptoms with antibiotics can prevent the more 
serious medical problems of later sages. If you suspect that you have symptoms 
of Lyme disease, contact your doctor. 

Lyme disease can cause problems with the nervous system that look like diseases. 
These include symptoms of stiff neck, severe headache, and fatigue usually linked 
to meningitis. They may also include pain and drooping of the muscles on the 
face, called Bell's Palsy. Lyme disease can also mimic symptoms of multiple 
sclerosis or other types of paralysis . 

Lyme disease can also cause serious but reversible bean problems, such as 
irregular heart beat. Finally, Lyme disease can result in a disabling, chronic type 
of arthritis that most often affects the knees. Treatment is more difficult and less 
successful in later stages. Researchers think lhcse more serious problems may be 
linked to how the body 's defense or immune system responds to the infection. 
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2.4 NOISE 

.. Hearing protection is required for workers operating or working near heavy equipment 

wher~. the noise level is greater than 85 dBA (TWA). The SSHO will determine the need for and 

appropriate testing procedures; i.c:., sound level meter and/or dosimeter for noise measurement. 

2.5 CHEMICAL HAZARDS 

· This section presents an example of a chemical Hazards Summary for a sire characterized 

by trichloroethylene (ICE) conraminarion. Similar infonnation will need to be provided on a site

by-site basis for all chemicals that may be encountered during the well decommissioning work. 

Table 2-1 presents the potential chemicals that may be encountered during \\'ell 

decommissioning work at the------ Site. The information presented in Table 2- 1 is 

based on the available analytical data for the wells to be decommissioned. A summary of th'e 

exposure hazards for these chemicals is presented below. 

-:- • Trichloroethylene (TCE) is a common industrial solvent used primarily in dry 
cleaning and metal degreasing. Trichloroethylene exposure at vapor levels of 
200 ppm has been associated with mild behavioral and psychomotor effects, 
including venigo, fatigue, and headache. TCE is a suspected human carcinogen. 
The principal routes of potential personnel exposure to TCE are through inhalation 
of volatilized TCE and direct skin contact. · 
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3.0 ·MEDICAL SURVEILLANCE 

Medical monitoring, including inhial employment, annual and employment tennination 

examinations will be provided to Consultant employees whose work may result in pocential 

chemical exposure or present unusual physical demands. Medical evaluations will be performed 

by an occupational p~ysician designated by Consultant. The medical evaluations will be conducted 

according to the Consultant Medical Monitoring Program and include an evaluation of the workers ' 

ability to use respirator protective equipment (as per 29 CFR 1910). The examination will include: 

• Occupational history; 

• Medical history; 

• Medical review; 

• Medical surveiilance examination with emphasis on organ systems potentially 
affected by ioxic substances identified in the work environment; 

• Medical certification of physical requirements (sight, hearing, musculoskeletal, 
cardiovascular) for safe job performance; and 

• Laboratory testing to include a complete blood count, white cell differential count, 
serum multiphasic screening and urinalysis. 

The purposes of the medical evaluation are to: (1) determine fitness for duty on hazardous 

waste sites (such an evaluation is based upon the employee's occupational and medical history, a 

comprehensive physical examination and an evaluation of the ability to work while wearing protec

tive equipment); and (2~ establish baseline medical data. 

Supplemental examinations may be perfonned whenever there is an actual or suspected 

excessive exposure to chemical contaminants or upon experience of exposure symptoms, or 

following injuries or temperanire stresses. 

In conformance with OSHA regulations, Consultant will maintain and preserve medical 

records for a period of 30 years following termination of employment. Employees have access to 

the results of medical testing and to full medical records and analyses. 
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EXAMPLE 

TABLEl-1 

HEALTH AND SAFE'IY PLAN FOR SITE 
- MONITORING WELL DECOMMISSIONING 

POTENTIAL CONTAMINANTS .A.ND CONCENTRA710NS 

1WA11> 
Affected Mulmum Location 

Chemical Media Concentration oCMu. m&Jm> ppm 

Trichloroethyleoc Groundwater 1.,500 ug/l MW-1 269 50 
(TCE) 

N~ (1): Tune-wdghted 11VOO~ per 1994.ACGIH Threshold Limit Valuu. 
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4.0 EMPLOYEE TRAINING PROGRAM 

All employees who may be exposed to haz.ardous substances, health hazards, or safety 

hazards shall be adequately trained prior to engaging in any on-site work activities . At a 

minimwn, such training shall include an initial 40-hour Haz.ardous Waste Site Worker Protection 

Course, an 8-hour Annual Refresher Course subsequent to the initial 40-hour training, and l days 

of acrual field experience under the direct supervision of a trained, experienced supervisor (i.e. , 

the He:!?::i and S::f ::y Ccordin:itor er his/he :- designee). This trainir;g shall be conducted by a 

qualified instructor and shall be specifically designed to meet the requirements of OSHA Standard 

29 CFR 1910. l20(e)(2}. At a minimum, the initial 40-hour training course will inciude the 

(~llowing : 

TOPICS 

OSHA/SARA/EP A/RCRA/HCS Requirements 

- Decontamination of Personnel & Equipment 

- Fire, Explosion & Accident Prevention 

- Respiratory Protection Selection & Use 

- . Preparation of Health & Safery Plans 

- Emergency Preparedness & Escape 

- Protective Clothing Use & Selection 

- Air Monitoring & Suf"':'eillance 

- - Work Practices to Minimize Risk 

WORKSHOPS/EXERCISES 

- Self-Contained Breathing Appararus 

- Air Monitoring Equipment Workshop 

- Air Purifying Respirator Workshop 

- Decont:unination 

Waste Sire Safety 

- Haz.ard Recognition 

- Medical Surveillance 

- Cold & Heat Stress 

- Site Emry & Set-Up 

- Permissible Exposure Limits 

- Site Control & Work Zones 

- Chemical & Physical Hazards 

- Confined Space Entry 

- Qualitative/Quantitative Fit Test 

- Level A/B Field Exercise 

- Level B/C Field Exercise 

- Air Tanlc Refilling Workshop 

~ecords and cenifications received from the course instructor docwnenting each employee's 

successful completion of the training identified above will be maintained on file in Consultant 's 
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corporate headqua!lers offices. Subcontractor(s) will be required to provide similar documentation 

of training for all their personnel who wrn be involved in on-site work activities. 

Any employee who has not received adequate training and has been so cenified shall be 

prohibited from engaging in on-site .work activities that may involve exposure to hazardous 

substances, health hazards or safety hazards. All individuals functioning in a supervisory capacity 

shall have had a minimum of 8 hours of Hazardous Waste Site Supervisor Training. 

Prior to commencing work at a hazardous waste site, all Consultam employees will 

panicipate in an initial health and safety briefing conducted by the Site Health and Safety Officer 

to discuss site-specific hazards, PPE requirements, and emergency response procedures . In 

addition, periodic health and safety briefings will be conducted by Consultant's Sile Health and 

Safety Officer for Consultant employees on an as-needed basis . Problems relative to respiratory 

protection, inclement weather, heat/cold stress or the interpretation of newly-available environ-· 

mental monitoring data are examples of topics which might be covered during these briefings. 
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5.0 SAFE \VORK PRACTICES 

All Consultant employees shall obey the following safety rules· during on-site work activities 

conducted within the exclusion and support zones: 

General : 

• 

• 

• 

• 

• 

• 

• 

• 

• 

. -

Eating, drinking, chewing gum or tobacco, smoking, or any practice which increases 
the probability of hand-to-mouth transfer of contaminated material is strictly 
prohibited; 

The hands and face must be thoroughly washed upon leaving the work area and prior 
to engaging in any activity indicated above. 

Any required respiratory protective equipment and clothing must be worn by all 
personnel going on-site. Excessive facial hair (i .e . , beards, Jong mustaches or 
sideburns), which interferes with the satisfactory respirator-to-face seal is prohibited; 

Contact with surfaces/materials either suspected or known to be contaminated will 
be avoided to minimize the potential for transfer to personnel, crosscontamination 
and need for decontamination; 

' ' 

Medicine and alcohol can potentiatc the effects of exposure to toxic chemicals. Due 
to possible contraindications, use of prescribed drugs should be reviewed with the 
consultant occupational physician. Alcoholic beverage and illegal drug intake arc 
strictly forbidden during site work activities; 

All personnel shall be familiar with standard operating safety procedures and 
additional instructions contained in this Health and Safety Plan; 

On-site personnel shall use the "buddy" system. No one may work alone, i.e., out 
of earshot or visual contact with other workers in the exclusion zone; 

Personnel and equipment in the contaminated area shall be minimized, consistent 
with effective site operations; 

All employees have the obligation to correct or 'report unsafe work conditions; 

Use of contact lenses on-site will not be permitted. Spectacle kits for insertion into 
full-face respirators will be provided for Consultant employees, as required . 

The recommended general safety practices for working around the drilling Contractor's andi 

or backhoe operator's equipment (i .e. drill rigs and backhoes) arc as follows : 
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Contractor's Duties: 

• The drilling Contractor is responsible for the condition of his equipment and its safe 
operation on lhe site. Consultant personnel are responsible for their own safety when 
working around this equipment. The inspector will include a check for obvious 
structural damage, loose nuts and bolts, loose or missing guards, cable guides or 
protective covers, fluid leaks, damaged hoses, cables, pressure gauges or pressure 
relief valves, and damaged drilling tools and equipment. The equipment should also 
have a fire extinguisher. The project manager will notify all subcontractors chat they 
are expected to conduct daily inspections of their equipment and report any potential 
problems to the Consultant Site Health and Safety Coordinator or hb/:i;;r des!gnec . 
If the condition of the equipment is considered to be unsafe based on the Contractor's 
inspection, and/or the Consultant Site Health and Safety Coordinator's inspection, 
have the Contractor ma~:e the necessary repairs prior to beginning constru(;ticn. lf 
the Contractor refuses to fix the equipment or is not operating the equipment safely. 
the job site will be closed down and the Project Manager contacted for additional 
instructions. 

• 

• 

• 

Drilling/excavation will not be initiated without first clearing underground services 
such as; gas, water, telephone, sewer, hydrogen, steam, and cable T.V. · 

Drill rigs and backhoes should not be operated within 20 feet of overhead wires . 
This distance may be increased if windy conditions are anticipated. The site should 
also be clear to ensure the project staff can move around the heavy machinery safely. 

Slippage is one of the most common causes of accidents around drill rigs and test 
pits. Drainage should be provided to divert mud and water away from the 
construction site. 

• The Contractor should keep the construction site tidy. This will prevent personnel 
from tripping and will allow for fast emergency exit from the site. 

• A drill rig must not be moved from site to site with the drilJ mast in the raised 
position. 

• Proper lighting will be provided if drilling/excavating at night. 

• Drilling/excavation will be discontinued during an electrical storm. 
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Consultant's Duties: 

• Hard hats and safety boots must be worn at all times in the vicinity of the drill rig 
and/or backhoe. Hearing protection is also recommended. Safety glasses are 
necessary. 

• The presence of combustible gases should be checked before igniting any open flame 
(e.g., during welding). · 

• Consultant personnel shall stand upwind of any ·drilling/excavating operation when 
not immediately involved in sampling/Jogging activities . 

• Consultant personnel will not enter trenches unless the trenches are shored or back 
sloped according to OSHA 29CFR 1926.652. 

• Consultant personnel will not approach the edge of an unsecured trench closer than 
2 feet. 

A14 



6.0 PERSONAL PROTECTIVE EQ~MENT 

This section presents an aample of personal prozecrive equipmenr requiremenrs for an 

unspecified site. Similar information will need robe provided on a sire-by-sire basis for a/l rasks 

char will be undenaken as pan of rhc -...·ti! decommissioning work. 

6.1 . '.PROTECTION LEVELS 

Personnel must wear protective equipment when work activities involve known or suspected 

a!mosphe:ic contamination; when vapors, g~·.ses, or paniculates may be ge;)e:ated; or v;he:-i dire:::t 

c:pntact with dermal-active substances may occur. Full-face respirators will be used to protect the 

lungs, the gastrointestinal tract, and the eyes against air toxicants. Chemical-resistant clothing will 

be used -Jo protect the skin from contact with skin-destructive and skin-absorbable chemicals. All 

personal protective equ!pme:.t shall be maintained and stored as specified by the manufacturers. 

Good persona.I hygiene and safe work practices, as identified in Section 5.0, are also necessary to 

limit or prevent the ingestion of potentially harmful substances. 

Based upon current information regarding both the contaminants suspected to be present at 

the Site and the various tasks that arc included in the well decommissioning 

program, the minimum required levels of protection shall be as identified in Table 6-1. The Site 

Health and Safety office will monitor the use of PPE during c;;:treme tcmpe.-aiure conditions. 
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EXAMPLE 

TABLE6-1 

HEALm AND SAFE1Y PLAN FOR SITE 
MONITORING~ DECOMMISSIONING 

REQUIRED LEVELS OF PROTECJ10N 
,, 

Other 

I Activity Respirator)"9 Clothlni1> Glo?U Boota Modlllcatlom0> 

Field Reconnaissance D/C T L Safety Glasses -

Well DecommiMioning D/C T L/N L Hard Hat, Safety Glasse.s 
Inspection 

Notes: 
(1) T = Tyvek; L/N = Latex Inner Glove. Nitrile Outer Glove; L • Latex Outer Boot 
(2) Tyvck uniforms will be worn when Level C conditions arc present (mandatory) or when Level D 

conditions arc present {optional). 
(3) At the discretion of the Site Health and Safety Offic.cr, respirators will be donned whenever 

potcnti.ally contaminated airborne particulate (i.e., dust) arc generated in significant amounts in the 
breathing zone. 

• Respiratory protection shall correspond to guidelines presented in Section 7.2 The Level C 
requirement is an air-purifying cartridge respirator equipped with Organic Compound/ Acid 
Gases/Dmt cartridges. 
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7.0 ENVIRONMENTAL MONITORING 

7 .1 GENERAL APPROACH 

7 .1.1 On-Site Monitoring 

Modifications to the level of protection established for consultant employees for each task 

will be based upon measurements of the contaminanrs present in the work environment. Tasks and 

activities proposed for each site along with the estimated potential of exposure to contaminants 

known to be present in the groundwater and soil at each site will be used to determine the 

minimwn requ ired levels of personal protection and will be described in the Site-Specific Health 

and Safety Plans. Based upon the existing data base, a release of organic vapors is anticipated 

during both .intrusive investigations and sampling activities . Ambient breathing zone 

concentrations may, at times, exceed the permissible exposure limits (PEL) established by OSHA 

for the individual compounds (see Table __ ). Respiratory and dermal protection may be 

modified (upgraded or downgraded) based upon real-time field monitoring data . 

Contaminated soil and groundwater are most likely to be encountered during over drilling, 

excavation. sampling and other monitoring well decommissioning activities. The air monitoring 

program to be implemented by Consultant will monitor volatile contaminants as well as the 

presence of respirable dust when the soil is physically disturbed by drilling equipment and 

backhoes. A combustible gas meter and total organic vapor analyzer (HNu) shall be utilized by 

Consultant personnel fo verify field conditions during drilling/excavating operations. Real time 

monitoring will be performed by consultant personnel on a periodic basis during other on-site 

activities such as sample collection and reconnaissance surveys. Drager detector-type rubes will 

be used to measure chemical specific concentrations in air. The level of respiratory and dermal 

protection in use will be based upon ari evaluation of general and chemical specific air monitoring 

data . 
. 

_Monitoring instruments will be protected from surface contamination during use to allow 

for easy decontamination. When not in use, the monitoring instruments will be placed on plastic 

sheet ing to avoid surface contact. Additional monitoring instruments may be required jf the 

situations or conditions change . 

Al6 



During drilling/excavating and soil examination operations, the work area surrounding the 

borehole will be_ m?nitored at regular intervals using an HNu photoioniz.ation detector, {or similar 

organic vapor monitoring device) as well as an explosimeter and a particulate meter. Observed 

values -will then be recorded and maintained as part of the permanent field record. Breathing zone 

monitoring with an HNu will be performed at two-hour intervals during drilling and continuously 

during test pit work. The actual frequency of breathing zone monitoring will be dependent 

primarily upon values generated by screening the cuttings and the proximity of the worker's 

breathing zones to the source of contamination. Contaminant values which are in excess of 

established action levels appropriate for the prescribed level of protection will be inunediately 

addressed . 

Any split-spoon samples which are collected will be surveyed with the HNu, or similar 

equipment as each sample is retrieved. These values will be recorded with the respective sample 

number and will assist in the determination of the adequacy of employee protective equipmen_t. 

In addition, to minimize dennal contact with potentially contaminated fill/soils, long-handled 

spoons and knives shall be used during split-spoon sampling and examination . of the soil-core 

·'Sample by the hydrogeologist. 

7 .2 MONITORING ACTION LEVELS 

7 .2.1 On-Site Levels 

The HNu or other appropriate instrument(s) will be used by either Consultant personnel 

or the Contractor to monitor organic vapor concentrations as specified in this plan and in the 

Contractor's Health ;tnd Safety Plan. Methane gas will be monitored with the "combustible gas" 

option on the e:icplosirrieter/tritector or other appropriate instrument(s) in accordance with the 

drilling Contractor's Health and Safety Plan. In addition, fugitive dust/particulate concentrations 

will be monitored using a real-time particulate monitor, as specified in this plan and in. the 

Contractor's Health and Safecy Plan. Readings obtained in the breathing zone may be interpreted 

(with regard to other site conditions) as follows for on-site Consultant personnel: 

• Total aanospheric concentrations of unidentified vapors or gases ranging from 0 
to background on the Hnu - Continue Operations Under Level D (see Attachment 
1). 
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• Total acmospheric concentrations of unidentified vapors or gases yielding sustained 
readings above background to 5 ppm on the Hnu (vapors not suspected of contain
ing high levels of chemicals toxic to the skin) - Continue Operations Under Level 
C (see Attachment 1). 

• Total acmospheric concentrations of unidentified vapors or gases yielding sustained 
readings of 5 to 50 ppm above background on the Hnu - continue operations under 
Level B (see Attaclunent 1), re-evaltiate and alter (if possible) Work Plan to 
achieve lower vapor concentrations. 

. .. ,. 

• Total atmospheric concentrations of unidentified vapors or gases above 50 ppm on 
the Hnu - discontinue engineering operations and exit the work zone inunediaiely. 

The explosimeter will be used to monitor levels of both combustible gases and oxygen 

during site activities. Action levels based on the instrument readings shall be as follows: 

• Less than JO 3 LEL - Continue engineeririg operations with caution; 

• 10.253 LEL - Continuous monitoring with extreme caution, determine 
source/cause of elevated reading; 

• Greater than 253 LEL- Explosion hazard, evaluate source and leave the Work 
Zone; 

• Less than 19.53 oxygen - leave Work Zone inunediately; 

• I 9.5-25 3 oxygen - Continue engineering operatfons with caution; and 

• Greater than 253 oxygen - Fire hazard potential, leave Work Zone .immediately-. 
.. .~ 

The particulate monitor will be used to monitor respirable dust concentrations during all 

intrusive activities. Action levels based on the instrument readings shall be as follows: 

• Less than 150 ug/m3 
- Continue field operations 

• Greater than 150 ug/m3
- Don dust/particulate mask or equivalent. Initiate 

engineering controls (viz. wetting of excavated soils or tools at _discretion bf Site 
Health and Safety Officer). 

Readings with the explosimeter, particulate monitor and organic vapor analyzer will be 

recorded and documented in the Health and Safety logbook. All instruments will be maintained 
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according to the manufacrurer's specifications and calibrated before use and the procedure will be 

documented in ~e _Health and Safety logbook. 

'· 7 .2.2 Conununity Air Monitoring . 

· '. · Real-time air monitoring for volatile compounds and paniculate levels will be perfonned 

at the perimeter of the work area. Volatile compounds will be measured using an HNu or similar 

device_ Drager detector-type rubes which are compound-s.pecific will be used to monitor the 

perimeter of the work area. For purposes of this monitoring activity the perimeter of the work 

areas are determined to be 50 feet from the outside edge of the excavation or boring. Air 

monitoring will occur a5 follows : 

• Volatile organic compounds will be monitored at the downwind perimeter of the 
work area daily at 2-hour intervals. If total organic vapor levels exceed 5 ppm 
above background, work activities must be halted and monitoring continued under 
the provisions of a Vapor Emission Response Plan. · Readings will be recorded and 
be available for State (DEC and DOH) personnel to review. 

• Particulates should be continuously monitored upwind, downwind, and within the 
work area at temporary particulate monitoring stations. If the downwind 
particulate level is 150 ug/m3 greater than the upwind particulate level , then dust 
suppression techniques must be employed. Readings will be recorded and be 
available for State (DEC and DOH) personnel to review. 

7.2.2. I Vapor Emission Response Plan 

If the ambient air concentration of organic vapors exceeds 5 ppm above background at 

the perimeter of the work area, activities will be halted and monitoring continued. The exclusion 

zone shall be extended to include the area in which the organic vapors exceed 5 ppm above the 

background. Jf the orgaruc vapor level decreases below S ppm above background, work activities 

can resume but more frequent intervals of monitoring, as directed by the Safety Officer, must be 

conducted. If the organic vapor levels are greater than 5 ppm over background, but less ~ 

25 ppm o~er background at the perimeter of the work area, activities cap resume, provided: 

• the organic vapor level 200 feet downwind of the work area or half the dist.a.nee 
to the nearest residential or commercial structure, whichever is Jess, is below 
5 ppm over background, and 

• more frequent intervals of monitoring , as directed by the Safety Officer, are 
conducted. 
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If the organic ~ap~r level is above 25 ppm at the perimeter of the work area, activities must be 

shut down. When work shutdown occurs, downwind air monitoring as directed by the Safery 

officer will be implemented to ensure that vapor emission does. not impact the nearest residential 

or conunercial structure at levels exceeding thos.e specified in the Major Vapor Emission section~ 

7.2.2.2 Major Vapor Emission 

If any organic levels greater than 5 ppm over background are identified 200 feet 

downwind from the work area or half the distance to the nearest residential or commercial 

property, whichever is less, all work activities must be halted. 

If, following the cessation of the work activities or as the result of an emergency, organic 

levels persist for more than 30 minutes above 5 ppm above background 200 feet downwind or half 

the distance to the nearest residential or commercial property from the work area, then the air 

qualiry muse be monitored within 20 feet of the perimeter of the nearest residential or commercial 

structure (20-Foot Zone). 

If efforts to abate the emission source are unsucces:;ful and if any of the fotrowing levels 
... 

persist for more than 30 minutes in the 20-Foot Zone, then the Major Vapor Emission Response 

Plan shall automatically be placed into effect if organic vapor levels are approaching 5 ppm above 

background. Howev~r. the Major Vapor Emission Response Plan shall be immediately placed into 

effect if organic vapor levels are greater than_ IO ppm above background. 

7.2.2.3 Major Vapor Emission Response Plan 

Upon activation, the following activities will be undertaken: 

1. All Emergency Response Contacts as listed in the Health and Safery Plan of the 
Work Plan will go into effect. 

2. The local police authorities will immediately be contacted by the Safety Officer 
and advised of the situation. · 

3. Frequent air monitoring will be conducted at 30-minute intervals within the 
20-Foot Zone. If two successive readings below action levels are measured, air 
monitoring may be halted or modified by the Safety Officer. -
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8.0 HEAT/COLD STRESS MONITORING . 

Since some of the work activities at the Monitoring Well Decorrunissioning Sites will be 

scheduled for both the sununer and winter months. measures will be taken to minimize heat/cold 

stress to Consultant employees. Consultant's Site Health aild Safety Coordinator or his/her 

designee will be responsible for monitoring Consul~t employees for symptoms of heat/cold stress. 

8.1 HEAT STRESS MONITORING 

Personal protective equipment may place an employee at risk of developing heat stress, 

probably one of the most common (and potentially serious) illnesses encountered at hazardous 

waste~ ~isposal sites. The potential for heat stress is dependent on a nwnber of factors. including 

envirorunental conditions, clothing, workload. physicaJ conditioning and age. Personal protective 

equipment may severely reduce the body's normal ability to maintain equilibriwn (via evaporation. 

convection and radiation). and by its bulk and weight increases energy expenditure. 

The signs and symptoms of heat stress are as follows: 

• Heat rash may result from continuous exposure to heat or humid air. 

• Heat cramps arc caused by heavy sweating with inadequate electrolyte 
replacement. Signs and symptoms include: 

muscle spasms 
-· pain in the hands. feet and abdomen 

• Heat exhaustion occurs from increased stress on various body organs including 
inadequate blood circulation due to cardiovascular insufficiency or dehydration. 
Signs and symptoms include: 

pale, cool. moist skin 
heavy sweating 
dizziness 
nausea 
fainting 

• Heat stroke is the most serious form of heat stress. Temperature regulation fails 
and the body temperature rises to critical levels . Irruncdiate action must be taken 
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to cool the body before serious injury and death occur. Competent medical help 
must be obtained. Signs and symptoms are: 

red , hot, usually dry skin 
lack of or reduced perspiration 
nausea 
dizziness and confusion 
strong, rapid pulse 
coma 

The monitoring of personnel wearing protective clothing should commence when the 

ambient temperature is 70 degrees Fahrenheit or above. For moniwring the body's recuperative 

ability to excess heat, one or more of the following techniques should be used as a screening 

mechanism. 

• Heart rate may be measured by the radial pulse for 30. seconds as early as possible 
in the resting period. The rate at the beginning of the rest period should not 
exceed 110 beats per minute. If the rate is higher, the next work period shouid 
be shortened by 10 minutes (or 33%), while the length of the rest period stays the 
same. If the pulse rate is l 00 beats per minute at the beginning of the next rest 
period, the following work cycle should be further shortened by 333. 

• Body temperature may be measured orally with a clinical thermometer as early as 

po5sible in the resting period. Oral temperature at the beginning of the rest period 
should not exceed 99 .6 degrees Fahrenheit. If it does, the next work period 
should be shortened by 10 minutes (or 33%), while the length of the rest period 
stays the same. However, if the oral temperature exceeds 99.6 degrec:S Fahrenheit 
at the beginning of the nexi period, the following work cycle may be further 
shortened by 3 3 3. Oral temperature should be measured again at the end of the 
rest period to make sure that it has dropped below 99.6 degrees Fahrenheit. No 
consultant employee will be permitted to continue wearing semipermeable or im
permeable garments when his/her oral temperature exceeds 100.6° Fahrenheit. 

8.1 COLD STRESS MONITORING 

Exposure to cold conditions may result in frostbite or hypothermia, each of which 

progresses in stages as shown below. 

• Frostbite occurs when body tissue (usually on the extremities) begins to freeze . 
The three states of frostbite are: -

l) Frostnip- This is the first stage of the freezing process. It is characterized 
by a whitened area of skin, along with a slight burning or painful sensation. 

A22 



2) 

Treatment consists of removing the victim from the cold conditions. removal 
of boots and gloves, soaking the injured pan in warm water (102-l08°F) and 
drinking a warm beverage. 

Superficial Frostbite - This is the second stage of the freezing process. It 
is characterized by a whitish-grey area of tissue which will be . finn to the 
touch but will yield little pain. Treatment is identical to that for Frostnip. 

3) . Deep Frostbite - In this final stage of the freezing process the affected tissue 
will be cold, numb and hard, and will yield little to no pain. Treatment is 
identical to that for Frostnip. 

• Hypothenniaoccurs when the body loses heat faster than it can produce it. The 
stages of hypothennia (which may not be clearly defined or visible at first) arc the 
following : 

1) Shivering 
2) Apathy {a change to a disagreeable mood) 
3) Unconsciousness 
4) Bodily freezing 
5) Death (if untreated) 

Treatment of hypothermia is given below: 

Remove the victim from the cold envirorunent and remove wet or 
frozen clothing. "{Do this carefully as frostbite may have started.) 

Perform active re-warming with hot liquids for drinking (Note: do not 
give the victim any liquid containing alcohol or caffeine in this case) 
and a warm water bath (l02-108"F) 

Perform passive re-warming with a blanket or jacket wrapped around 
the victim. 

In any potentiai cold stress situation, it is the responsibility of the Site Health and Safety 

Officer to encourage the following : 

• Workers should dress wannly. with more layers of thin clothing as opposed to one 
thick layer. 

• Personnel should remain active and keep moving. 

• Personnel should be allowed to take shelter in a heated area, as necessary. 

• Personnel should drink warm liquids {no caffeine or alcohol if frostbite has set in). 
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9.0 WORK ZONES AND SITE CONTROL 

Work zones around the areas designated for drilling, test pit excavacion, sample collection, 

and monitoring well installation will be established by the Contractor on a daily basis and 

communicated to all employees and other site users by the Contractor's Site Health and Safery 

Officer. It shall be the Contractor's Site Health and Safety Officer's responsibility to ensure that 

all site workers are aware of the work zone boundaries and to enforce proper procedures in each 

area . The zones will include: 

• Exclusion Zone ("Hot Zone") - the area where contaminated materials may be 
exposed, excavated or handled and all areas where conwninaced equipment or 
personnel may travel. The zone will be delineated by flagging tape. All personnel 
entering the Exclusion Zone must wear the prescribed level of personal protective 
eq~!rment identified in Section 7 .O; 

• Contamination Reduction Zone - the zone where deconwninaticin of personnel 
and equipment takes place. Any potentially contaminated clothing, equipment and 
samples must remain in the Contamination Reduction Zone until decontaminated; 

• Support Zone - the part of the site which is considered non-contaminated or 
·c1ean·. Support equipment will be located in this zone, and personnel may wear 
normal work clothes within this zone. 

During drilling operations, Consultant personnel will establish a second exclusion zone 

immediately upwind of the borehole. Split-spoons shall be brought into this zone to Consultant 

personnel by the Contractor(s). Sample collection and logging of soil-core samples will bC 

completed in this zone. 

Access of non-essential personnel to the Exclusion and Contamination Reduction Zones 

will be strictly controlle? by the Contractor. Only personnel who are essential to the completion 

of the task will be allowed access to these areas and only if they are wearing the prescribed level 

of protection. Entrance of all personnel must be approved by the Contractor's Site Health and 

Safery Officer. 

A log containing the names of workers and their level of protection will be maintained by 

the Contractor(s). 

The zone boundaries may be changed by the Sile Health and Safety Officer as 

envirorunental conditions warrant, a·nd to respond to the necessary changes in work locations on

site. 
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10.0 DECONTAMINATION PROCEDURES 

10.1 ' PERSONAL DECONTAMINATION FOR MPI EMPLOYEES 

The degree of decontamination required is a function of both a particular task and the 

physical enviro~ent within which it takes place. The following decontamination procedure, 

although somewhat specific to the taskS described herein, will remain flexible, thereby allowing 

the decontamination crew to respond appropriately to the changing environmental conditions which 

may arise at the site. The procedure shall be followed by all Consultant personnel who are on the 

site. 

Station 1: Equipment Drop 

Station 2: Boots and Gloves 
Wash and Rinse 

Station 3: Tape, Outer Boot and 
Glove Removal 

Station 4: Canister or 
Mask Change 

Station 5: Outer Garment 
Removal 

Station 6: Face Piece, Hard Hat, 
Safety Goggles Removal 
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1. Deposit Equipment used on-site (tools, 
containers, monitoring instrumen~. 

radios, clipboards , etc.) on plastic drop 
cloths. Segregation at the drop reduces 
the probability of cross contamination. 

2. · Scrub outer boots and outer gloves with 
decon solution or detergent water. Rinse 
off using copious amounts of water. 

3. Remove tape, outer boots and gloves. 
Deposit tape and gloves m container 
provided by Contractor. 

4 . If worker leaves· exclusive zone to c 
hange canister (or mask). this is the last 
step in the decontamination procedure. 
Worker's canister is exchanged, new 
outer gloves and boot covers donned, 
and worker returns to duty. 

5. Protective suit removed and deposited in 
separate container provided by Contra
ctor(s). 

6. Face piece or safety glasses removed (if 
used). Avoid touching face with fingers. 
Facepiece and/or safety glasses deposited 
on plastic sheet. Hard hat removed and 
placed on plastic sheet. 



Station 7: Inner Glove Removal 7. Inner gloves are the last personal 
protective equipment to be removed. 
Avoid touching the outside of the gloves 
with bare fingers. Dispose of these 
gloves in container provided by Contra- . 
ctor. 

10.2 DECONTAMINATION FOR MEDICAL EMERGENCIES 

In the event of a minor. non-life threatening injury, personnel should follow the 

decontamination procedures as defined , and then administer first-aid. 

In the event of a major injury or other serious medical concern (i.e. , heat stroke) , irnr::edi:i.te 

first-aid is to be administered and the victim transponed to the hospital in lieu of further 

decontamination effons unless exposure to a site contaminant would be considered ·immediately 

Dangerous .to Life or Health .· 

10.3 DECONTAMINATION OF FIELD EQUIPMENT 

Decontamination of heavy equipment will be conducted by the Contractor(s) in accordance 

with his approved Health and Safety Plan in the Contamination Reduction Zone. Heavy equipment 

and tools utilized during drilling/excavating and monitoring well decommissioning activities will 

be placed on a decontamination pad and cleaned with high-pressure water followed by steam. 

Decontamination water :wm be prevented from moving outside the decontamination pad and will 

be transferred to a holding tank. The Contractor(s) Health and Safety Officer will make daily 

inspections to detennine that this procedure is being followed. All hazardous chemicals (eg . , 

decon fluids) brought to.the site will be properly labeled and their Material Safety Data Sheets will 

be maintained on-site in accordance with the requirements of 29 CFR 1910-1200. 

Decontamination of all tools used for sample collection purposes will be conducted by 

Consultant personnel. Decontamination fluids will remain .within the confines of the deco pad 

area. -Spend fluids will be containerized and prepared for proper off-site disposal. 

Decontamination of all bailers, split-spoons, spatula knives, and other tools used for multi-media 

environmental sampling and examination shall be as follows : 

• disassemble the equipment; 
• waler wash to remove all visible foreign matter; 
• wash with detergent; 
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• rinse all parts with distilled-deionized water; 
• allow to air dry; and 
• wrap all . parts in aluminum foil or polyethylene to prevent contamination of clean 

equipment. 
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11.0 FIRE PREVENTION AND PROTECTION 

11.1 GENERAL APPROACH 

Recorrunended practices and s~ndards of the National Fire Protection Association (NFPA) 

and other applicable regulations will be followed in the development and application of Project Fire 

Protection Programs. When required by regulatory (DEC) authorities, the Contractor will prepare 

and submit a Fire Protection Plan for the approval of lhe contracting officers, authorized 

representative or ocher designated official. Essential considerations for the Fire Protection Plan 

will include: 

• Proper site preparation and safe storage of combustible and flarrunable materials; 
• Availability of coordination wilh private and public fire aulhorities; 
• Adequate job-site fire protection and inspections for fire prevention; and 
• Adequate indoctrination and training of employees. 

11.2 EQUIPMENT AND REQUIREMENTS 

• Fire extinguishers will be provided by the Contractor(s); 

• Fire extinguishers will be inspected, serviced, and maintained in accordance wilh the 
manufacrurer 's instructions. As a minimum, all extinguishers shall be checked monlhly 
and weighed semi-annually, and recharged if necessary; and 

• Immediately after each use, fire extinguishers will .be either recharged or replaced. 

11.3 FLAMMABLE AND COMBUSTIBLE SUBSTANCES 

• All storage, handling or use of flarrunable and combustible substances will be under the 
supervision of qualified persons; and 

• All tanks, containers and pumping equipment, whether portable or s~tionary, which are 
- used for lhe storage and handling of flarrunable and combustible liquids, will meet the 

recommendations of the National Fire Protection Association. 

• If the LEL exceeds 10% for any compound, fans will be used to dissipate volatile/ 
combustible gases and to minimize the explosion hazard during drilling/excavation 
activities . In addition. 3 0 2/explosive gas monitoring will be conducted throughout lhe 
drilling/excavation operations. 
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ATTACHMENT 1 

PROTECTION ENSEMBLES 
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ATTACHMENT I 

PROTECTION ENSEMBLES 

Equipment designed to protect the body against contact with known or anticipated chemical hazards 

have been divided into four categories according to the degree of protection afforded: 

- Level A: Should be selected when the highest level of respiratory, skin and eye 
protection is needed. 

- Level B: Should be selected when the highest level of respiratory protection is needed, 
but a lesser level of skin protection is required; Level B protection is the minimum level 
recommended on initial site entries until the hazards have been further defined by on-site 
studies . 

- Level C: Should be selected when the types of airborne substances are known, the 
concentrations have been measured and the criteria for using air-purifying respirators arc· 
met. In aanospheres where no airborne contaminants are present, Level C provides 
dennal protection only. 

- Level D: Should not be worn on any site with respiratory or skin hazards. This is 
primarily a work uniform providing minimal protection. 

The level of protection selected is based primarily on: 

Types and measured concentrations of the chemical substances in the ambient 
aunosphere and their associated toiticity; and 

- Potential or measured eitposure to substances in air, splashes of liquids or other indirect 
contact with material due to the task being performed. 

In situations where the types of chemicals, concentrations, and possibilities of contact are not 

known, the appropriate level of protection must be selected oased on professional eitperience and 

judgement until the hazards may be further characterized. The individual components of cloliling 

and equipment must be assembled into a full protective ensemble to protect the worker from site

specific hazards, while at the same time minimizing hazards ~nd drawbacks of the personal 

protective gear itself. Ensemble components based on the wic!~ly used USEPA Levels of 

: Protection are detailed below for levels B, C. and D protection. 

A30 



-·· · -- -· ··-- - ·-- ·-------

Level B Protection Ensemble 

Recommended . 

- Pressure-demand, full-facepiece self-contained breathing apparatus (MSHA/NIOSH 
approved) or pressure-demand supplied-air respirator with escape SCBA; 

- Saranex chemical-resistant clothing (overalls and long-sleeved jacket; hooded one- or 
two-piece chemical splash suit; disposable chemical-resistant one-piece suit); disposable 
chemical-resistant one-piece suit)~ 

- Inner and outer ~hemical resistant gloves (silver shell); 

- Chemical-resistant latex safecy boots/shoes; and 

- Hard hat. 

Optional 

- Coveralls . 

- Disposable boot covers. 

- Face shield. 

- Long cotton underwear. 

Meeting any one of the following criteria warrant the use of Level B protection: 

The types and atmospheric concentrations of toxic substances have been identified and require 

the highest level of respiratory protection, but a lower level of skin and eye protection. These 

would be atmospheres: -; 

- with concentrations Immediately Dangerous to Life and Health (IDLH) 

- _exceeding limits of protection afforded by a full-face air-purifying mask; 

- containing substances for which air-purifying canisters do not exist or have low removal 
efficiency; 

- contammg substances requmng air-supplied equipment, but substances and/or 
concentrations do not represent a serious skin hazard; 

- containing less than 19 .5 3 oxygen; or 
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with evidence of incompletely identified vapors or gases as indicated by direct reading 
organic vapor detection instrument, but those vapors and gases are not suspected of 
containing high levels of chemicals harmful to skin or capable of being absorbed through 
the intact skin. 

Level B equipment provides a high level of protection to the respiratory tract, but a somewhat 

lower level of protection to skin. The chemical-resistant clothing required in Level B is available 

in a wide variety of styles, materials, construction detail and permeability. These.factors all affect 

the degree of protection afforded. Therefore, a specialist should select the most effective, 

chemical-resistant clothing based on the known or anticipated hazards and task. Level B skin 

protection is selected by: 

/ 

- Comparing the concemrations of identified substances in the air with skin toxicity data; 

- Assessing the effect of the substance (at its measured air concentrations or splash 
potential) on the small area of the head and neck unprotected by chemical-resistant 
clothing. 

Level C Protection Ensemble 
Recommended 

- Full-facepiece, air-purifying respirator equipped with MSHA and NJOSH approved 
organic vapor/acid gas/dust/mist combination canridges or as designated by the Health 
and Safety Manager; · -

- Chemical-resistant clothing (polycoated Tyvek overalls and long-sleeved jacket, hooded, 
one- or two-piece chemical splash suil or disposable chemical-resistant one-piece suit); 

- Inner and outer chemical-resistant gloves (butyl/nitrile); 

- Chemical-resistant latex safety boots/shoes; and 

- Hardhat. 

Optional 

- Coveralls; 
- Disposal boot covers; 
- Face shield; 
- Escape mask; 
- Long cotton underwear. 
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The use of Level C protection is permissible upon satisfaction of these criieria: 

Measured air concentrations of identified substances will be reduced by the respirator 
to below the substance's permissible exposure limit (PEL), threshold limit value (TLV), 
and/or the concentration is within the service limit of the cartridge; 

- Atmospheric contaminant concentrations do not exceed IDLH levels; and 

Atmospheric contaminants, liquid splashes or other direct contact will not adversely 
affect the. small area of skin left unprotected by chemical-resistant clothing. 

Level C protection is distinguished from Level B by the equipment used to protect the 

respiratory system. assuming the same type of chemical-resistant clothing is used. The main 

selec1ion criterion for Level C is chat conditions permit wearing an air-purifying device . . The 

device (when required) must be an air purifying respirator (MSHA/NIOSH approved) equipped 

with filler cartridges. Cartridges must be able to remove the substances encountered . Respiratory 

protection will b.e used only with proper fining, training and the approval of a qualified individual: 

In addition, an air-purifying respirator can be used only if: 

- Oxygen content of che atmosphere is at least 19 .5 3 in volume; 
- Substances are identified and concentrations measured; 
- Substances have adequate warning properties; 
- Individual passes a qualitative fit-test for the mask; and 

Appropriate cartridge/canister is used, and its service limit concentration is not 
exceeded. 

An air monitoring program is part of all response operations when atmospheric contamination 

is known or suspected. It is particularly imponant that the air be monitored thoroughly when 

personnel are wearing . air-purifying respirators . Continual surveillance using direct-reading 

instruments is needed to detect any changes in air quality necessitating a higher level of respiratory 

protection. 

Level D Protection Ensemble 

Recommended 

Tyvek coveralls; 
Safeiy boots/shoes ; 
Safety glasses or chemical splash goggles; 
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Hardhat; 
- Latex gloves. 

Optional 

Gloves; 
- Escape mask; 
- Face shield. 

The use of Level D protection is permissible upon satisfaction of these criteria: 

No hazardous air pollutants have been measured; and 

- Work functions preclude splashes, inunersion or the potential for unexpected inhalation 
of any chemicals; and 

- Aunospheric contains at least 19 .5 % oxygen. 

Level D protection is primarily a work unifonn. It can be worn in areas where only bootS 

can be contaminated, or where there are no inhalab!e toxic substances. 
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ATTACHMENT 2 

CONTINGENCY PLAN AND HOSPITAL ROlITE 

(to be developed on a site-specific basis) 
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ATTACHMENT 2 

Thfs attachment presents an example of an emergency response 
plan for a site in lhe Love Canal, NY area. A similar plan will 
need to be developed for each sire where well decommissioning 
activities are 10 be performed. 

Personnel Exposure 

Personal Injury 

Skin contact: Use copious amounts of soap and water. Wash/rinse affected area 
for at least 15 minutes. Decontaminate and provide medical attention. .Eyewash 
stations will be provided on site. If necessary, transpon to Niagara Falls 
Memorial Hospital. 

Inhalation: Move to fresh air and, if necessary, transpon to Niagara Falls 
Memorial Hospital. 

lneestion: Decontaminate and transpon to Niagara Falls Memorial Hospital. 

Minor first-aid will be applied on-site as deemed necessary. In the event of a life 

threatening injury, the individual should be transponed to Niagara Falls Memorial Hospital via 

ambulance. The Consultant and Subcontractor Health and Safety Officers will supply available 

chemical-specific information 10 appropriate medical personnel as requested. 

The consultant or subcontractor first aid kits will conform to Red Cross and other appli

cable good health standards, and shall consist of a weatherproof container with individually-sealed 

packages for each type of item. First aid ldts will be fully equipped before being senc out on each 

job and will be checked weekly by the On-Site Health and Safety Coordinator to ensure that the. 

expended items are replaced. 

Comrnunjcations 

Internal emergency communication systems are used to alert workers to danger, c9nvey 

safety iqfonnacion, and maintain site control. Any effective system can be employed. Hand 

signals and air-horn blasts are also commonly used. It shall be the responsibility of the 

Subcontractor's Site Health and Safety Officer to ensure that an adequate method of inrernal 

corrununication is understood by all personnel entering the site. Unless all personnel are otherwise 

informed, the following signals sha11 . be used . 
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1) Emergency signals by portable air horn, siren, or whistle: two short blasts, 
personal injury; continuous blast, emergency requiring site excavation. 

2) Visual signals: hand gripping throat, out of air/cannot breathe; hands on top of 
head, need assistance; _thumbs up, affirmative! everything is OK; thumbs down. 
no/negative; grip panner's wrist or waist, leave area immediately. 

Evacuation 

In the evenc that an area must be evacuated due to an emergency. such as a chemical spill 

or a fire, workers shall exit upwind, if possible. Since work conditions and work zones within the 

site may be changing on daily basis, it shall be the responsibilicy of the Subcontracror's Site Health 

and Safecy Officer to review evacuation routes and procedures as necessary and to inform all site 

workers of any charges . 

Adverse Weather Conditions 

· In the event of adverse weather conditions, the Consultant's Site Health and Safety · 

Coordinator in conjunction with the Consultant 's Health and Safety Officer will determine if 

engineering operations can continue without sacrificing the health and safety of the Consultants 

employees. Some of the items to be considered prior to determining if work should continue arc: 

Potential for heatlcold stress; 
Inclement weather - related working conditions ; 
Limired visibility; and 
Potential. for electrical storms. 

Emereency Telephone Numbers 

PROJEct MANAGER: 

CORPORA TE HEALTH AND SAFETY MANAGER: 

SITE HEAL TH AND SAFETY OFACER: 

- SITE HEAL TH AND SAFETY COORDINATOR: 

NIAGARA FALLS MEMORIAL HOSPITAL: 
FIRE 
AMBULANCE 
POLICE 
ON-SITE CELLULAR TELEPHONE 
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(716) 278-4000 
911 {Local) 285-1234 
911 or 285-3663 
911 (Local) 286-4 711 
{716) 866-4367 
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The site location is: 
Love Canal Site 
Military Road 
Niagara Falls, New York 

Nearest Trauma Center: 
Children's Hospital of Buffalo 
219 Bryant Street 
Buffalo, New York 
Dr. James Allen (716) 878-7953 

Directions to Hospital 

The following directions describe the most efficient route to Niagara Falls Memorial 

Hospital {sec Figure A-1): 

(I) From the Site, tum right onto Military Rd. and proceed nonh to Pine Ave. 

(2) Tum left (west) onto Pine Avenue and proceed to 10th Street. 

(3) Tum left (south) onto 10th St. and proceed for approximately one-tenth (1/10) mile. 

/ 
(4) Hospital is on the left.side of road (601 10th St.) 

Records and Repooin2 

It shall be the responsibilicy of each employer to establish and assure adequate records of 

all : 

• Occupational injuries and illnesses; 

• Accident investigations; 

• Reports t~ insurance carrier or State compensation agencies; 

• Repons required by client; 

• Records and reports required by local, state, federal and/or international agen.cies; 

• Propeoy or equipment damage; 

• Third paoy injury or damage claims; 

• Environmental testing logs; 

• Explosive and hazardous substances inventories and records; 
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APPENDIXB 

EQUIPMENT DECONTAMINATION SOPs 



· Appendix L: Item __..;. __ _ - DECONTAMINATION FACILITY CONSTRUCTION 

Appl i cab il i ty: _Gx.iEIO.!.Nu.Ei.:.RA....,L.__ ___ _ Revision No.: Date:-----

Prepared By: NWT Date: 02/02/90 Approved By: GHF Date: 02/02/90 

l.O INTRODUCTION 

This guideline presents the construction details for a decontamina
tion facility (i.e., decon pad or wash pad) to be used for the decon
tamination of drilling and excavation equipment (1.e., drill rigs, 
backhoes, augers, cutting bits, drill steel, buckets, a~d associated 
equipment). A synthetic liner will be installed under the pad for leak 
and spill protection. In addition, the pad will be constructed with an 
integral sump to allow for removal of collected liquids, The surface of 
the liner will be sloped to direct gravity drainage towards a sump. 
liquids collected in the sump will be pumped out as necessary and stored 
in containers until final ~isposition according to State and Federal 
regulations. In addition, the decon pad will be covered by a tarp to 
preclude the collection of precipitation in the sump. 
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- Appendix _!__: Item _'Z-__ - DRILLING/EXCAVATION EQUIPMENT 

DECONTAMINATION PROTOCOLS 

Appl i cab il i ty: -=GE ..... N....,E ..... RA ..... L..__ ___ _ Revision No. : _j__ _ Date: 10/8/90 

. Prepared By: NWT Date: 12/20/89 Approved By: GHF Date: 02/02/90 

1.0 INTRODUCTION 

This guideline presents a method for the decontamination of drilling 
and excavation equipment (i.e., drill rigs, backhoes, augers, cutting 
bits, drill steel, buckets, and associated equipment) used during a 

subsurface investigation. Equipment wil 1 be .decontaminated at an 
established and clearly demarcated decontamination facility (see 
appropriate guideline) prior to initiating surface penetration of each 
boring/excavation (drill equipment cleaning is not required between wells 
of the same nest). This will prevent cross-contamination fro111 the 
previous drilling/excavation location. 

2.0 METHODOLOGY 

l. Remove all soil/rock material from the equipment at the survey 
site. 

2. Wrap augers, tools, plywood, and other reusable items with a 
plastic cover prior to transport from the survey site to the 
decontamination facility. 

3. Transport equipment to the decontamination facility. 

4. Wash equipment thoroughly with pressurized low-volume water or 
steam (power washer or steam jenny) using a wire brush to 
remove visible soils/etc. adhering to the equipment. 

5. Use phosphate-free · detergent {e.g., Alconox) to remove any 
oils, grease, and/or hydraulic fluids adhering to the equip
ment. 

6. Rinse with pressurized low-volume water or steam. 
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Appendix L: ·Item ---- - DRILLING/EXCAVATION EQUIPMENT 

DECONTAMINATION PROTOCOLS 
: .'." 

App}j_icabi 1i ty: _G=E .... N...,E..:...RA:...!ll...__ ___ _ Revision No.: _l__ .Date: 10/8/90 

· Prep~red By: .Hl{[ Date: 12/20/89 Approved By: .GH£ Date: 02/02190 

7. Allow equipment to air dry. 

8. Wrap with clean plastic or aluminum foil, if appropriate 9 to 
prevent contamination if equipment is going to be stored or 
transported. · 

9. Fluids used for decontamination will not be recycled. Store 
all wash water, rinse water, and decontamination fluids 1n 
containers until final disposal requirements are determined. 

10. Following final rinse, inspect openings to verify they are fee 
of soil/etc. particulates which may contribute to possible 
cross-contamination. 

3.0 REFERENCES 

{a) USEPA Region IV Engineering Support Branch. 1986. Standard 
OperatingProcedures and Quality Assurance Manual. 

07Z 
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ApRendix _s_·_: Item · > SAMPLING EQUIPMENT PECONTAMINATION 

PROTOCOLS 

Applicability: NYSOEC-SPECIFICATION Revision No.: _L Date: · 10/9/90 

Prepared By: AJM Date: 10/31189 Approved By: W Date: ·12/12/89 

1. 0 INTRODUCTION 

This guideline presents a method for the decontamination of sampling 
equipment used in the collection of environmental samples. 

2.0 HEALTH ANO SAFETY 

Nitric acid is a strong oxidizing agent as ·well as being extr~mely 
corrosive to the skin and eyes. Solvents such as acetone, methanol, 
hexane, and isopropanol are flarmiable liquids. Limited contact with skin 
can cause irritation, while prolonged contact may result in dermatitis.· 
Eye contact with the solvents may cause irritation or temporary corneal 
damage. Safety glasses with protective side shields, neoprene or nitril~ 
gloves, and long-sleeve protective clothing must be worn whenever acids 
and solvents are being used. 

3.0 METHODOLOGY 

I. All equipment used in sampling must be clean and free from 
residue of any previous samples. To accomplish this, the 
following procedures are to be followed: 

a. wash equipmen1t 1 thoroughly with non-phosphate detergent 
and tap water 1 using a brush to remove any particulate 
matter or surface film; 

b . . rinse with tap waterCll; 

c. rinse with a 1~ HN0
3 

solution' 21 ; 
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Appendix __L_: Item ----=-J- - SAMPLING EQUIPMENT DECONTAMINATION 

PROTOCOLS 

App1icabil1ty: NYSDEC-SPECIFICATION Rev1s1on No.: ..1... Date: 10/9/90 

Pr~pared By: AJH Date: 10/31/89 Approved By: ill Date: 12/12/89 . 

· d. rinse with tap water(l); 

e. rinse with deionized water (demonstrated-analyte-free)C3>; 

f. air dry; and 

g. wrap in aluminum foil (shiny side out) 

2. Well evacuation equipment, such as submersible pumps · and 
bailers, which are put into the borehole must be decontami~ated 
following the procedures ·1 isted above. All evacuation tubing 
must be dedicated to individual wells, (i.e., tubing cannot be 
reused}. 

3. Bailer cord must be cleaned with non-phosphate detergent and 
demonstrated analyte-free deionized water before use. Cord can 
be .reused; it is not necessary to dedicate it to individual 
wells. If a ten (10) foot or greater length leader is being 
used, only the leader need be cleaned (assumes bailer cord is 
not allowed to contact water). 

4. All unused sample bottles and sampling equipment must be 
maintained in such a manner thjt there is no possibility of 
casual contamination; 
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Appendix _IL_: Item __ ., __ - SAMPLING EQUIPMENT PECONTAMJNATION 

PROTOCOLS 

Appl icabfl ity: NYSDEC-SPECIFICATION Revision No.: _L . :Date: · -10/9/90 

· Prepared By: AJH Date: 10/31/89 Approved By: KL.a 

4.0 EQUIPMENT REQUIREMENTS 

.personal protective garment and gear 

brush, buckets, and wash basins 

squirt bottles 

supply of solvents and water 

a 1 umi num foil 

5.0 REFERENCES 

Date: · l2/l2/a9 

New York State Department of Environmental Conservation, Division of 
Hazardous Substances Regulation, August 1989, RCRA Quality Assurance 
Project Plan Guidance. 

Engineering Support Branch Standard Operating Procedures and Quality 
Assurance Manual, April l, 1986. USEPA Region IV. 

NOTES 

(1) Tap wat~r may be used from any munkipal water treatment system. The 
use of an untreated potable water supply is not an acceptable 
substitute. 

cz> Omit this step if metals are Mt being analyzed. For carbon steel 
split spoon samplers, a 1% rather than l~ HN03 solution should be 
used. 
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AppendiX _s_· : Item SAMPLING EQUIPMENT DECONTAMINATION 

PROTOCOLS 

Applicability: NYSDEC-SPECIFJCATJON Revision No.: _L Date: J0/9/90 · 

Prepared By: AJM Date: 10/31/89 Approved By: K1Jl Date: 12/12/89 

<3
> Deionized water must be demonstrated to be analyte-free water. The 

criteria for analyte-free water are the Method Detection limits {HDLs) 
for the analytes. Specifically for the co11111on laboratory contaminants 
listed below, the allowable limits are set at three times the 
respective HDLs determined by the most sensitive analytical method: 

1. Methylene Chloride 
2. Acetone 
3. Toluene 
4. 2-Butanone 
5. Phthalates 

OS-4 .3 
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APPENDIXC 

CONSTRUCTION INSPECI10N FORMS 
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Inspector's Daily Report 

CONTRACTOR: 
A.DO RESS: 

TELEPHONE: 

LOCATION------------------- FROM ______ TO ______ _ 
WEATHER TEMP A.M. P.M. DATE 

---~~~~~~~~~~~~~ --- --- ~~--- ~~~~~-

CONTRACTOR'S WORK FORCE ANO EQUIPMENT . 
DESCRIPT10N H , DESCRIPTION H , DESCRJPTJON H , DESCRIPT10N H I, 

Fie:.~ E.,gineer ~ulpment Front Loader Ton 

Superintendent lronwoncer Generators Bulldozer 

Welding EQuip. 

La.be;.; er-Foreman C;irp.ln181' 

Laborer Baclchoe 

Operating Engineer Concrete Finisher 

carpenter Paving EQulp. & Roller 

Air Compr8$$0( --· 
SEE REVERSE SIDE FOR SKETCH DYES ONO ____________________ _ 

WORK PERFORMED: 
---------------------~---~~---~~---------~~~------~-----------------------'----------------

PAY ITEMS: 
CONTRACT STA 

NO. ITEM FROM TO DESCRIPTION QUANTITY REMARKS 
. 

-

' 



MEETINGS HELD & RESULTS: 

lEMARKS: 

EFERENCES TO OTHER FORMS: 

KETCHES 

MPLELOG 

MPLENUMBER:~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-
PROXlMATELOCATIONOFSTOO<PSLE:=·:__~~~~~~~~~~~~~~~~~~~~--''--~~~~ 
'MBEROFSTOO<P1~LE:=·~~~~~~~~~~~~~~~~~---,~~~~~~~~~~~~~~~~~ 
TE OF COLLECTION~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
IMATOLOGICCONDmONS: ~~~~~~~~~~-.-~~~~~~~~~~~~~~~~~~~~~~ 
l.D OBSFRV A. TI""1· 

··.· 



'. 
·' PROBLEM IDENTIFICATION REPORT 

Project ------------
Job No. ____ _ 

Contr-='IW-------------------~ 

PROBLEM DESCRIPTION (Reference Dilly Report No.): 

PRCSLEH LOCATION . REFERENCE TEST RESULTS 

1ppropr I 1 te) : 

PROBABLE CAUSES: 

SUCCES TED CORRECT I VE MEASURES r 

' 

APPROVALS: 

OA PtClNEER: 
i 

PROJECT HANACER: 

DtS'TlllllVTIOH: 1. ,,.._ ..,,. 
2.FimWOfn. 
1. , .. 
~.0--

....,..Fil* F-w 

0 A Personnel 
SiQnOture 

C3 

AND LOCATION (Note: 

WlATHI-. 

n..,. 
WINO 

HUMIDITY 

FORM H 

DAT( ..... --------

tr.11'1"-ifn-:::r-irr::-+.:-::--+=~~ 

L.---i.~-'-~.L-~~--1 

u .. sketches on ti.ck. of fon11 II) 

. 

' 



Appendix _Q_; Item ___ - HYDRAULIC PRESSURE TESTING OF SCREENED 

INIERYAL 

Applicability: HAZARDQUS WASTE Revision No.: __ Date: 

Prepared By: .D2f Date : 4/28/95 Approved By: . _ Date: 

1.0 INTRODUCTION 

This guideline presents a method for evaluating the integrity of a 
grout seal in the screened interval of a well being deco11111issioned by 
grouting in place. 

2. 0 METHODOLOGY 

. 1. Grout the screened interval of the well using a tremie pipe, ·up 
to a level of one to two feet above the screened section. 

2. Allow the grout to set for a period of not less than 24 hours 
and not greater than 72 hours before pressure testing of the 
grouted interval is begun. 

3. Place a pneumatic packer at a maximum of four and one half feet 
above the top of the screened section of the well casing. 

4. Apply an inflation pressure to the packer, not exceeding the 
pressure rating of the well casing material. If the interval 
between the top of the grout and the bottom of the packer is not 
saturated, use potable water to fill the interval. 

5. Apply a gauge pressure of 5 psig at the well head to the 
interval for a period of 5 minutes to allow for temperature 
stabil'ization. After 5 11inutes maintain the pressure at 5 psig 
for 30 minutes. 

6. The grout seal shall be considered acceptable if the total loss 
of water to the seal does not exceed 0. 5 gallons over a 
30-minute period. 

7. If the grout seal ; s detenni ned to be unacceptable, an addition
a l 5 feet of grout wi 11 be added to the we 11 casing wtth a 
tremie pipe. The interval will be retested as described above. 

110 
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.. 
·c..,oHRC.C. If 'V f:. ~t:.A5UAES REPORT 

1ect -------------
Job No ____ _ 

ConV~--~------------------
•An..A 
nw. 
WrNO 

HUMIDITY 

FORM I 

CATI ---------

tr:'iir-l'n"'l:lr--ticra~:nr-4",,,........-I 

"-_..._ _ _._ _ _.. ___ __; 

CORRECTIVE MEASURES ~OE RT.AKEN (Reference Probl.,. ldentfffc1tton Report No.): 

-

RETESTINC LOCATION: 

Sl.CCESTED HETHOO OF HINIHIZINC R£•0CQ.ltRENCE: 
·.• 

A~ROVALS: 

OA ENCINEER: -

PROJECT HANACER: 

1JTION: t . '"""·Mfr. 
l.P:-.Otra 
,_,~ 

•.o--

.. 

QA Personnef 
SiQnoture 

-

-

. 

-

i 
l 
i 
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I , /WELL DECOMMISSIONING RECORD 
/ NYSDEC NPL Sites 

I 

I 
-

l.:'l : Name: 

Site Location: 

Drilling Co.: 

DECOMMISSIONING DATA 
(Fill in all that apply) 

OVERDRILLING 
Interval Drilled 
I?rilling Method( s) 
Borehole Dia. (in.) 
Temporary Casing Installed? (y/n) 
Depth temporary casing installed 
Casing type/dia. (in.) 
Method of installing 

GROUTING 

Interval grouted (FBLS) 
# of batches prepared 
For each batch record: 
Quantity of Water used (gal.) 
Quantity of cernent used (lbs.) 
Cement type 

Quantity ofbentonite used (lbs.) 
Quantity of calcium chloride used (lbs.) 
Volwne of grout prepared (gal.) 
Volwne of grout used (gal.) 

COMMENTS: 

Drilling Contractor 

Well I.D.: 

Driller: 

Inspector: 

Date: 

WELL SCHEMATIC• 
Depth 
(feet) 

-
-
-
.,;,._ 

--
-
-
-
--
-
-
-
- . 

-
-
-
-
-
-
-
-
-
-
-
-
-
- . 

-- -
• ·sketch in all rclc:vuit dc:commiSsioning ~ including: 

intcTYal ovc:rdrillc:d, intc:rval groutc:d. casinc left in hole, 

well sticlcup, etc. 

DCparuncnt Rcpn:scnuuvc 

. 
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- .. --------··------·-- -· ··-- .. ····--· - . -- · 1- - I BOREHOLE NUMBER 
FIELD BOREHOLE LOG I MW-01 

PROJECT NUMBER: 050035673.00 FIELD BOOK NO: -

PROJECT NAME: FORMER EMCA SITE 360025 TOTAL DEPTH: 16.0' 

LOACATION: MAMARONECK, NY GROUND SURFACE ELEVATION: -

DRILLING CO: ADT STATIC WATER LEVEL (BLS) 

DRILLING METHOD: GEOPROBE: 2" MACRO-CORE Depth {ft) I 6' I 
FIELD PARTY: LLOYDNICTOR 

GEOLOGIST: J. VOUGHT NOTE: WeU secured with flushmounl casing and locking cap. 

DATE BEGUN: 10/5199 DATE COMPLETED: 10/5199 
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0 w er DESCRIPTION 
':!! 0 

85 SAND AND SILT: Fine 
sand, some silt. trace gravel. 

100 SILT: Silt, some fine sand. 

CLAY: Clay, some silt. 

100 
SAND: Fine to coarse sand, 
trace silt. 

75 SAND: Fine 10 coane sand. 
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BOREHOLE NUMBER 

FIELD BOREHOLE LOG MW02 
I I -

PROJECT NUMBER: 050035673.00 FIELD BOOK NO: -

PROJECT NAME: FORMER EMCA SITE 360025 TOTAL DEPTH: 16.0' 

OACATION: MAMARONECK. NY GROUND SURFACE ELEVATION: -

RILLING CO: ADT STATIC WATER LEVEL (BLS) 

DRILLING METHOD: GEOPROBE: 2" MACRO-CORE Depth (ft) I 6' I 
FIELD PARTY: LLOYDNICTOR 

GEOLOGIST: J. VOUGHT NOTE: Wen secured with ftushmount casing and locking cap. 

DATE BEGUN: 10/5199 DA TE COMPLETED: 10/5/99 
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a: DESCRIPTION 
~ 0 

58 ASPHALT: First 3n 

\asphalt. 

FILL: Brown fill material 
consisting of fine to 
medium sand, some: silt, 
trace gravel. 

100 

CLAY : Gray clay, some 
silt. 

SAND: Gray fine: to coarse 
100 sand, trace: si It. 

SAND: Brown fine to 
100 coarse sand, trace: silt. 

I\ 
SAND: Gray fine: to 
medium sand, trace to some: 
silt, laminations. 
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I I BOREHOLE NUMBER 
FIELD BOREHOLE LOG 

I 

I MW-03 

I 
PROJECT NUMBER: 050035673.00 FIELD BOOK NO: -

PROJECT NAME: FORMER EMCA SITE 360025 TOTAL DEPTH: 16.0' I 
LOACATION: MAMARONEC~ NY GROUND SURFACE ELEVATION: -

DRILLING CO: ADT STATIC WATER LEVEL (BLS) I 
i 

DRILLING METHOD: GEOJ>ROBE: 2" MACRO-CORE Depth (ft) I 6' I 
FIELD PARTY: LLOYDNICTOR 

GEOLOGIST: J. VOUGHT NOTE: Well secured with flushmount casing and locking cap. 

DATE BEGUN: 1015199 DA TE COMPLETED: l 0/5/99 
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DESCRIPTION 

ASPHALT: First r 

\ 
asphalt_ 

FILL: Brown fine to coarse 
sand, some fine gravel, 
asphalt and glass, trace 
cobbles. 

SAND AND SILT: Brown 
silt, trace fine sand. 

CLAY: Brown clay, some 
silt. 

CLAY AND SILT: Brown 
silt, some clay. 

\ 

SAND: Brown fine to 
coarse sand, trace silt. 
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FIELD BOREHOLE LOG MW-04 

PROJECT NUMBER: 050035673.00 

PROJECT NAME: FORMER EMCA SITE 360025 

LOACATION: 

l DRILLING CO: 

MAMARONECK. NY 
ADT . 

r
DRILUNG METHOD: GEOPROBE: 2" MACRO-CORE 

FIELD PARTY: LLOYDNICTOR 

I GEOLOGIST: J. VOUGHT 
i ! DATE BEGUN: 10/S.199 . DATE COMPLETED: 10/5199 
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FIELD BOOK NO: -

TOTAL DEPTH: 31-0 

GROUND SURFACE ELEVATION: -

STATIC WATER LEVEL (BLS) 

Depth <n> I I 
NOTE: Well secured with tlushmount casing and locking cap. 
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FIELD BOREHOLE LOG cvn.c.nva-c. '"v1v1ocn 

I . 
· FIELD BOOK NO: -

MW-05 

I PROJECT NUMBER: 050035673.00 

. I PROJECT NAME: FORMER EMCA SITE 360025 TOTAL DEPTH: 16 

I 
LOACATION: MAMARONECK, NY 

DRILLING CO: ADT 

I DRIWNG METHOD: GEOPROBE: l" MA~O-CORE 
! FIELD PARTY: T. HEBERT 

GROUND SURFACE ELEVATION: -

DeJ>th (ft) 

STATIC WATER LEVEL (BLS) 

l GEOLOGIST: J. VOUGHT NOTE: Well secured with flushrnount casing and locking cap. I DA':' BEG~N: 711,11... DATE COMPLETED: 7111/00 
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DRILLING SUMMARY 

Geologist: 
Steve Moeller 

rilling Company: 

Zebra Environmental 
Driller: 

L. Caballero 
Rig Make/Model: 

Geo robe 
Date: 

6/9/2003 

GEOLOGIC LOG 

De th ft . Descri tion 
0-0.5 Asphalt ----os:1--- - saii<:f a.-c;r3V-e1-sutitiase ____ -
1-4 Sand with gravel over 

_ s!!!Y-C~y _ _ _ _ 

4-20 Sand, well graded, trace 

to some gravel 

WELL DESIGN 

CASING MA TE RIAL 

D 

E 

p 

T 

H 

Surface: 6" dia. Steel flush mount road box 

Monitor: 1" sch. 40 PVC 

NOTES: 

CETCO C/S Granular bentonite 

1' 

8' 

9' 

19' 
20' 

SCREEN 

Type: 1" PVC 

Slot Size: 

(1) 
(2) 20.30 Silica Sand (Florida) by Standard Sand & Silica Co. 

Client Rohm & Haas Company 

URS Corporation 

N:\111 72730.00000\Excel\WelJ Const (MVV06-MVV07)1MW-6 

Location: Former EMCA Site 

MONITORING WELL 
CONSTRUCTION DETAILS 

Type: 

Flush Mount Protective Casing with 
Lockable Cap 

Ground Level 

BOREHOLE 
3.5 inch dia. 

20 feet length 

{ PVC CASING 
1 inch dia. 

9 feet length 

{ PVC SCREEN 
1 inch dia. 

10 feet length 

{ SAND PREPACK 
2-5/8" inch dia. 

SS outer screen 

FILTER MA TE RIAL 
Setting: 

see note 2 8' - 20' 
SEAL MATERIAL 

Type: Setting: 

Bentonite 1' - 8' . 

LEGEND 

~OiiiiiiiOiiiiiiiOiiiiiiiiiiiiiiii Concrete 

- Bentonite Seaf'> 

j • • • • • • · l Silica Sandpack°l 

Project No.: 11172730 

Well Number: MW-06 



DRILLING SUMMARY 

Geologist: 
Steve Moeller 

Drilling Company: 

Zebra Environmental 
Driller: 

R. Vinin 
Rig Make/Model: 

Geo robe 
Date: 

6/10/2003 

GEOLOGIC LOG D 

De th ft . Descri tion E 
0-.7 Asphalt & sand, silt, clay 

subbase. p 

0.7-1 .7 _ S~d~ilt.~ay_,_!ra~ g~vel 

1.7-4 (f-c) Sand, trace gravel. T 
_ L~m _!t a.EPro~ 4'_ _ 

4-12 slity Clay, trace (f) Sand H 
grades to layered (f-m-c) 

Sand. 

_12:.!_6 _ (fl_Sa~ . t~cel_m-c:2_sa~ 

16-20 (vf-1) Sand. trace (m) sand 

WELL DESIGN 

CASING MATERIAL 

Surface: 6" dia. Steel flush mount road box 

Monitor: 1" sch. 40 PVC 

NOTES: 

CETCO C/S Granular bentonite 

Ground Level 

1' BOREHOLE 
3 .5 inch dia. 

21 feetlength 

20' 
21' 

,... ...I 
2-5/8" 

SCREEN FILTER MATERIAL 
Type: Setting: 

Type: 1" PVC see note 2 10' - 21' 
SEAL MATERIAL 

Slot Size: Type: Setting: 

Bentonite 1' - 8' 

LEGEND 

p;;iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiij Concrete (1) 
(2) 20.30 Silica Sand (Florida) by Standard Sand & Silica Co. 

Client Rohm &. Haas Company 

URS Corporation 

N:\11172730 .00000\Exce~Well Const (MW06-MW07)1MW-7 

Location: Former EMCA Site 

MONITORING WELL 
CONSTRUCTION DETAILS 

- Bentonite Seal' ' 

j . ' • : · • '. I Silica Sandpac!Pl 

Project No.: 11172730 

Well Number: MW-07 
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1.0 Introduction 

This protocol provides guidance . for implementation of the Corporate 
Standard for Groundwater Protection, EHSS210.002. It is to be used by 
Environmental Consultants and Rohm and Haas as a tool to assist in 
compliance with regulatory groundwater monitoring requirements, and it is 
the protocol to be used by site personnel who do monitoring tasks to fulfill 
site obligations under the Corporate Standard for Groundwater Protection. 

This protocol outlines procedures and defines equipment for the collection of 
representative groundwater samples from monitoring wells. The procedures 
outlined in this protocol are intended to be general in nature, and may not 
apply in every case. A Site-Specific Work Plan (SSWP) must be developed to 
meet the data quality objectives for the project Deviations or modifications 
to the protocol procedures can be addressed in the SSWP. 

Detection limits and selection of appropriate analytical methods are 
addressed in the development of the Data Quality Objectives in the SSWP. 
These criteria should be determined by someone experienced in groundwater 
quality determinations and/or the 
analytical laboratory. 

After collection, the representative samples must be sent to a capable 
laboratory having either: 

A. a "Master Services Agreement" with Rohm and Haas for environmental 
analyses, or 

8. the recommendation of the site Environmental Consultant as having 
demonstrated a record of performance (recognized laboratory 
certification) and ability to conduct U.S. EPA equivalent methods. 

2.0 Related Standards and Protocol 

Additional guidance to assist the design and implementation of 
comprehensive groundwater sampling and analysis programs at Rohm and 
Haas facilities is included in the following appendixes to this protocol. 

Appendix A: Guideline for Preparation of a Site-Specific Work Plan for 
Groundwater Sampling and Analysis. 

Appendix B: Protocol for Preparation of Health and Safety Pl~ns by 
Environmental Contractors. 

Appendix C: Chart for determining Groundwater Monitoring Frequency 
Appendix D: Guideline for Determining Data Quality Objectives 
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Appendix E: Rohm and Haas Data Reporting Format for Field Sampling 
Results for Data Base Entry 

3.0 Environmental, Health and Safety Considerations 

The Protocol for Groundwater Sampling and Analyses must be carried out 
according to a predetermined Environmental, Health, and Safety (EHS) Plan 
and/or Health and Safety Plan (HASP). 

A. Site personnel must do the work under a specific written site procedure 
which includes appropriate EHS guidance and instruction. 

B. Environmental Contractors must have a site-approved HASP for all field 
activities. The HASP protocol, which is outlined in Appendix B of this 
document, defines the considerations that must be addressed, which, in 
general, include: 

1) Safe work procedures consistent with site safety protocols. 
2) Personal protection equipment (PPE) consistent with assessment of 

known or potential groundwater contaminants. 
3) Disposal procedures for various media, decontamination rinses, and 

used PPE. 

The HASP must be approved and signed by the contractor's Health and 
Safety Officer or the equivalent EHS individual, and reviewed with the 
appropriate Rohm and.Haas site and project manager. 

The HASP must be provided to all field personnel and reviewed with the 
project manager prior to beginning work, with emphasis on all safety and 
environmental protection precautions during the well maintenance and 
sampling tasks. 

4.0 Sampling Equipment 

To the extent practicable, groundwater monitoring wells will be sampled 
using dedicated equipment, such as a dedicated bailer, a pre-cleaned 
disposable bailer, peristaltic pumps with dedicated down-hole tubing, 
dedicated submersible pumps, dedicated low-flow bladder pumps, or other 
suitable sampling equipment acceptable to regulatory agencies. The use of 
dedicated equipment for groundwater collection will minimize the need for 
decontamination of sampling equipment between sampling locations and the 
potential for cross-contamination. Equipment made from inert, non-reactive 
materials such as Teflon®, stainless steel, or other suitable materials will be 
used to the extent practicable. The advantages and disadvantages of various 
groundwater sampling devices are discussed in Table 1. 
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When non-dedicated bailers are used for sampling, they will be thoroughly 
cleaned prior to use in each well. The equipment will be washed using the 
following procedure: 1) start with a · solution of a non-phosphate detergent 
and water, 2) triple rinse with fresh water, 3) rinse with deionized water, 4) 
finish with a rinse with the appropriate reagent grade decontamination 
solution (see Table 2) and, 5) air dry. Prior to using a cleaned bailer in the 
field, it will be rinsed with deionized water. A procedure will be used to 
ensure that non-dedicated bailers are not reused before cleaning. Bailer 
cords, made of nylon or other suitable material, will be changed prior to use 
in each well. 

If submersible pumps are used to sample multiple wells, the discharge hoses, 
pump, and cable should be cleaned prior to initial use and after each pumping 
well as follows: 

1) External surfaces will be brushed free of all loose material, washed 
with non-phosphate detergent and tap water, and rinsed with clean tap 
water; 

2) Internal surfaces will be cleaned by first placing the pump in a clean 
container of detergent solution and then a second container of clean 
tap water and allowing the pump to operate for a period of at least 
three pump volumes; 

3) All rinse water will be collected in suitable containers and transported 
to an appropriate on-site treatment or disposal facility; and 

4) The pump, discharge hose, and cable will be wrapped in new plastic 
sheeting for transportation and storage. 

5.0 Groundwater Sampling 

5.1 Project Coordination 

Prior to mobilization to the field for the sampling program, project personnel 
will review the Site-Specific Work Plan to ensure collection of all necessary 
field data and conformance with the procedures described below. If practical, 
analytical data from the previous sampling event .should be reviewed to 
identify the order in which wells are to be purged and sample_d (i.e., 
recommend sampling in order of increasing constituent concentration). All 
necessary equipment will be procured and/or prepared for use. A sample 
Equipment Checklist of items typically used during groundwater sampling is 
provided in Table 3. 
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The project manager should review sampling program objectives and · 
determine detection limits needed for comparison with applicable risk-based 
criteria, Maximum Contaminant Limits (MCLs), or other standards. The 
sampling program will be coordinated with the laboratory to ensure that 
properly prepared sample kits are available and that analytical m~thods and 
laboratory procedures will achieve the necessary detection limits. The sample 
kits will include all necessary sample containers with closures and 
appropriate preservatives; wet ice coolers; jndelible water-proof labels; and 
chain-of-custody/analysis request forms. 

Documentation of sampling events will be written in ink and maintained as a 
permanent record. Field notes will be written in a bound field notebook, with 
pages numbered sequentially, appropriately dated, and signed. In addition, 
water-level measurements, well purging records, and documentation of on
site testing of groundwater during sampling can be recorded on standardized 
forms designed to meet the needs of the facility and subsequent data 
management needs. These forms can be developed by the facility and 
included in the SSWP. Samples of representative forms, are presented on 
Figures 1 and 2 and include: 

1) Groundwater Monitoring Sampling Record 
2) Chain of Custody Record 

Information to be recorded during the sampling event includes: identification 
of sampling personnel, identification of wells measured/sampled, dates and 
times of measurement/sample collection, weather conditions, results of static 
water level measurements; deficiencies in the physical condition of wells 
noted during well inspections; purging/sampling methods and volumes; 
results of field water quality measurements; volume of sample collected; 
analyses to be performed; container type; and sample preservatives. 

At all monitoring wells at a site, the presence or absence of non-aqueous 
phase liquids (NAPLs) will be determined and noted on a static water level 
survey form (see Figure 3 for example form). Equipment for measuring NAPL 
thickness is listed in Section 5.2.1. 

Generally, NAPLs are suspected to be potentially present if dissolved 
concentrations in the groundwater exceed 1 % of the solubility of the pure 
constituent If mobile NAPLs are present, they are commonly discovered 
during development of a well or during the first few sampling events, when 
phase-separated fluids are observed in the bailer or a sheen is noticed on 
groundwater removed from the well. Wells with a measurable thickness of 
NAPL or with a distinctive sheen in discharge water are generaNy not 
sampled for dissolved constituents because: 1) the presence of NAPL 
confirms that groundwater at the monitoring well is affected, and 2) results of 
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analysis of dissolved-phase constituents are frequently non-representative 
because of mixing of NAPL with the groundwater during sampling. 

5.2 Sampling Procedures 

Unless otherwise specified in the SSWP, sampling will be performed by a 
team of two or more persons with experience in environmental sampling. The 
senior member of the team will be responsible for complete documentation of 
sampling. Prior to beginning sampling activities, clean plastic sheeting will 
be spread on the ground at the well. Each groundwater sampling episode will 
include the sequence of tasks outlined below. 

5.2.1 Static Water Level Survey 

Prior to well purging and sample collection, static water levels will be 
measured with an electronic water level . indicator or other suitable device in 
all designated wells during each sampling episode. Between wells, the static 
water level measuring probe and line that contacted the well will be: 1) wiped 
with a paper towel soaked with methanol or rinsed with a wash bottle, 2) 
rinsed with deionized water, and 3) air dried. An example of a form used to 
record static water levels is shown in Figure 3. 

Any wells in which evidence of non-aqueous phase liquids (NAPLs) is, or 
previously has been detected will be sounded using an electronic interface 
probe, transparent bailer, weighted string, or other suitable device to permit 
measurement of the thickness of any NAPL accumulation. 

5.2.2 Well Integrity Inspection 

All monitoring wells installations will be completed with a protective casing 
and locking cap. Wells will be unlocked prior to initiating sampling 
procedures and re-locked when sampling is completed and at any time the 
sampling team leaves the area. 

Wells will be inspected as required by regulatory permit or site policy to 
confirm well integrity and identify needed repairs. Well inspections should 
note any observed deficiencies in the condition of the well casing, 
cap/protective cover, surface pad/guard posts, and dedicated sampling 
equipment, if applicable. Any deficiencies will be noted in the field records 
and brought to the attention of Rohm and Haas upon completion of each 
sampling event. Annually, wells will be sounded to total depth to detect the 
presence of silt accumulation at the base of the well or other obstruction. 
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5.2.3 Well Purging 

Purging Equipment and Methods: Wells to be sampled will be purged by 
pumping or bailing prior to sample collection. Acceptable pumps include 
pneumatic pumps, inertial, electric submersible, peristaltic, diaphragm, and 
centrifugal . pumps. When non-dedicated hailers or pumps are used for 
purging, they will be thoroughly cleaned prior to use in each well, consistent 
with the cleaning procedures outlined in Section 4.0. 

Purge Volumes: Prior to purging, the static water level of the well will be 
measured to the nearest 0.01 foot using a clean water-level indicator. The 
total depth of the well can be obtained from facility records or measured, if 
not available. The ~eight of the water column (i.e., total well depth - depth to 
water) will be used to determine the well casing storage and the minimum 
required purge volumes. A well casing volume is defined as the height of the 
water column times gallons per foot (gpf) stored in the well casing (0.16 gpf 
for 2-inch diameter casing, and 0.65 gpf for 4-inch diameter casing), and can 
be calculated as follows: 

Casing Volume = [7t (well radius, ft)2 (water column height, ft)] 
• (7 .4805 gal/ ft3

) = gallons 

Substituting values to calculate the volume of a one-foot length of two-inch 
diameter well casing: 

Casing Volume=[ 3.14159 (2-inch/2 • 1 ft/12 inches)2 (1 ft)] (7.4805 gal/ ft3
) = 

0.16 gallons 

Wells will be considered purged when the following two criteria are satisfied: 
1) a minimum of three casing volumes of fluid are removed and the 
parameters have stabilized as specified in the SSWP, or 2) the well is 
effectively dried out by the removal of less than three casing volumes. Wells 
which dry out prior to removal of three casing volumes may be sampled when 
recharge produces enough water to yield the required sample volumes. 

Management of Purge Water: All purge water will be collected in suitable 
containers and disposed as specified in the SSWP. 

5.2.4 Low-Flow Sampling 

In some instances, low-flow groundwater sampling (aka Micro-Purging), may 
be an appropriate sampling method for collection of groundwater samples. 
Using this method, low pumping rates are used to sample groundwater 
directly from the screened interval without mixing of stagnant water from 
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above the screened interval during the sampling process. In addition, less 
turbidity is produced with lower pumping rates, usually allowing samples 
analyzed for total metals to be collected without filtering, in accordance with 
EPA protocol. 

The method usually requires dedicated sampling pumps (typically bladder
type pumps with a control box to regulate flow rates) and is usually employed 
for long-term monitoring programs. If non-dedicated equipment is used, a 24-
hour wait after installation of the pump is recommended before sampling. In 
addition, wells must have sufficient yield to be pumped without creating 
excessive drawdown to avoid sampling the stagnant water column. 

Sampling equipment and advantages and disadvantages of the method are 
described in Table 1. A description of low-flow sampling procedures is 
contained in "Low-Flow (Minimal Drawdown) Ground-Water Sampling 
Procedures" by Robert W. Puls and Michael Barcelona (EPA/540/S-95/504, 
April, 1996). Basic elements of low-flow sampling are summarized below: 

1) Set pump in the middle of the screened interval and pump at a rate of 
0.5 to 0.1 liters per minute. The purging rate should equal the sampling 
rate. 

2) Do not exceed a rate of 0.25 liters per minute when sampling for 
volatiles. 

3) Monitor water levels during purging and sampling at least once every 3 
to 5 minutes. Drawdown must stabilize and not exceed 0.1 M (0.32 ft). 

4) Monitor stabilization parameters with a flow-through cell with 
consecutive readings taken 3 to 5 minutes apart. Based on experience, 
wells typically stabilize after 2 to 3 liters of groundwater have been 
removed. Guidance indicates stabilization is achieved when: 

• Specific Conductance ±3% 
• pH ±0.2S.U . 
• Dissolved Oxygen ±10% 
• Redox Potential ±10mv 
• Turbidity ±10% 

5) Document all purge times, volumes, water level and parameter 
measurements. 

The contractor should check to see if state or local guidance exists for low
flow purging and sampling that supersedes EPA guidance. 
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5.2.5 Groundwater Sample Collection 

Sampling Order of Wells and Timing of Sample Collection: To the extent 
practical, well locations will be sampled in order of increasing groundwater 
constituent concentrations in order to minimize potential for cross
contamination. The suggested parameter bottle filling order is: volatiles, 
semi-volatiles, pesticides/herbicides, total organic halogens, inorganics, and 
metals. 

Sampling should be conducted as soon as practicable following purging, 
preferably within a few hours and on the same day. In the event that a well 
has been purged, but can not be sampled on the same day (e.g., if sampling 
activities are curtailed after purging, but before sample collection, by weather 
or other unavoidable disruptions) the well can be sampled up to 24 hours 
following completion of purging without further purging. 

Filtering of Samples: According to EPA protocol, groundwater samples 
collected for analyses of total metals should not be filtered prior to 
preservation by acidification. In some instances, turbidity present in 
collected groundwater can result in acidification of suspended sediments 
and anomalously high values for total metals. If necessary, additional 
samples can be collected and filtered prior to preservation to evaluate the 
effect of sample turbidity on total metals concentrations. To best 
approximate total metals concentrations in a filtered sample, filtering 
should be performed with an in-line 0.45 micron filter using a peristaltic 
pump or other type of sampling pump and clean silicon or other 
appropriate · tubing. If the sample is collected by bailer, the sample is 
placed in a single, clean container large enough for all the filtered sample 
volume. Filter the sample directly from the container to the laboratory 
prepared bottles using a peristaltic pump with an in-line 0.45 micron filter. 
Filtration of the sample should be done immediately if total metals are to be 
analyzed. Because field conditions and sampling program objectives vary 
between Rohm and Haas sites, protocol for sample filtering will be addressed 
in Site Specific Work Plans, as appropriate. 

Groundwater Sample Handling: Groundwater samples will be collected and 
handled to minimize the potential for cross-contamination, loss of volatile 
constituents, or other interference. Sampling personnel will wear clean latex, 
nitrile or other chemical resistant, non-reactive gloves when handling 
sampling equipment and containers, and will minimize contact with the 
sampled groundwater. Care will be taken to prevent contact of the bailer, 
cord, or other down-hole equipment with the ground or other pq_tential 
sources of sample contamination. Gloves will be changed between sampling 
locations. 
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Groundwater samples will be collected using pumps at low flow rates (i.e. 
<0.3 gpm). When bailers are used, they will be lowered slowly into the well 
and decanted carefully to minimize agitation. Samples for analysis of volatile 
compounds will not be collected using peristaltic or other pumps which can 
aerate the samples. Samples requiring filtration will be filtered in the field 
with a new disposable filter, or filtered in the laboratory, as appropriate. 

Sample jars will be packed in bubble wrap (or other suitable material) to 
prevent breakage, and retained in wet ice coolers pending transport to the 
laboratory with adequate· ice to maintain samples at a temperature of 
approximately 4°C until received by laboratory. Coolers that are to be 
shipped by Federal Express (or an equivalent carrier) or shipped by air will 
not be accepted by the carrier if they are leaking fluid; therefore, ice must be 
packed in leak-proof bags or cool packs used to prevent leakage of fluids 
from the coolers. Purge volume information, field parameter test results, and 
other sample information will be recorded in the field sample form (see Figure 
1 for an example). 

Special Considerations for Volatile Organic Compound Sampling: The proper 
collection of samples for dissolved voes requires minimal disturbance of the 
sample to limit volatilization and subsequent loss of volatiles from the 
sample. Sample retrieval systems suitable for the valid collection of volatile 
organic samples include: 1) positive-displacement bladder pumps, 2) gear
driven submersible pumps, 3) inertial (tubing and check valve pumps), 4) 
syringe samplers, 5) bailers, and 6) Kabis Sampler®.The principal objective is 
to provide a valid sample for analysis that has been subjected to a minimal 
amount of turbulence. The following procedures should be followed when 
collecting VOA samples: 

1) Open the vial, set the cap in a clean place, and place the proper 
amount of preservative (HCL) in the vial or use vials with preservative 
already added by the laboratory. 

2) Fill the vial to the top until a convex meniscus forms on the top of the 
vial. Do not overfill the vial. 

3) Check that the cap has not been contaminated and carefully cap the 
vial. Place the cap directly over the top and screw down firmly. Do 
not over-tighten and break the cap. 

4) Invert the vial and tap gently. If an air bubble appears, remove the lid, 
add water from the well to top off the sample, and close again. It is 
important that no entrapped air remains in the sample vial. · 

5) Place collected samples in the cooler immediately upon collection and 
ensure that the samples remain at 4°C but do not allow them to freeze. 

6) Group VOA samples of similar concentration in common coolers and 
laboratory sample batches for reduced likelihood of cross 
contamination during transport and laboratory analysis. It is 
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recommended that samples be shipped or delivered to the laboratory 
daily. The holding time for preserved VOC samples, under most 
protocols, is 14 days. · 

On-Site Testing of Temperature, Specific Conductance, and pH: For specified 
projects (as identified in the SSWP) a sample of groundwater will be collected 
for immediate analysis of temperature, specific conductance, and pH at the 
well site. The calibration of the specific conductance meter will be checked 
using a standard solution at a minimum prior to each sampling episode to 
verify its accuracy. Specific conductance meters out of calibration by 10% or 
more will not be used. The pH meter will be calibrated as required based on 
the type of meter that is used in accordance with the manufacturer's 
recommendations. A two point calibration is recommended with a third buffer 
value approximately midpoint used as a check between the two calibration 
buffers. Buffer values should be chosen to fit the range of expected 
groundwater pH. Laboratory measurements of specific conductance and/or 
pH made within one hour of sample collection may augment field 
measurements, in the event of field instrument malfunction or other factors. 

Sample Containers, Preservatives; and Labels: Samples will be collected in 
clean, method-specified containers, with appropriate preservatives. Sample 
containers and preservatives will be supplied by the analytical laboratory. 
Appropriate sample containers and preservatives for common analyses are 
specified on Table 4. Pending use, the sample containers will be stored with 
lids secured in a clean cooler or box. 

Once a sample has been collected, the sample container lid will be secured 
and a water-proof adhesive label affixed. The label will be filled out in 
accordance with the requirements listed on the CRG Website under the 
heading Naming and Labeling Conventions and will include at a minimun the 
Sample Code, time and date of collection, and sampler's initials. The samples 
will be retained in a cooler as described above pending transport to the 
laboratory. 

Sample Custody Control and Shipment and Receipt of Samples: Sampling 
personnel will be responsible for the care of collected samples until the 
containers have been transferred to the custody of the laboratory or courier, 
preferably no more than 24 hours after collection. Sampling personnel will 
assure that the collected samples are in the sampler's physical possession, 
in view at all times, or stored in a secure area to prevent tampering. 

After sample collection, the chain-of-custody/analysis request forms will be 
filled out in ink in legible handwriting and will accompany the samples 
throughout all phases of shipment and handling. Figure 2 presents an 
example of a chain-of-custody/analysis request form. The chain of custody 
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Fonn must bear a unique Identification Code and include a list of the Sample 
Codes of the samples collected, the collection time and date, the analyses 
requested and method number, the container type and size, and the 
preservative. The sample cooler will be sealed with a custody seal to ensure 
integrity, The custody seal will be affixe.d to the cooler such that the cooler 
can not be opened without breaking the seal. The labeling conventions for 
the Samples, the Chain of Custody, and the Cooler ID are provided on the 
CRG Website 1.mder the heading of Naming and Labeling Conventions. 

Upon delivery of samples to the laboratory or courier, the sampler will retain a 
copy of the chain-of-custody/laboratory request fonn, signed by the sampler 
and laboratory personnel indicating the date and time the sample was 
relinquished and received. A copy of the chain-of-custody fonn showing all 
signatures from the sampler to the laboratory will be incorporated in the 
pennanent project record. 

6.0 Field Quality Assurance and Control 

Field QA/QC procedures include the collection of additional samples to 
measure the effectiveness of the sampling procedures. The following types 
of QA/QC samples shall be incorporated into a SSWP. 

Trip Blank: Trip blanks for VOA's will be prepared by the laboratory. One 
VOA vial per sample shipping container or cooler will be filled with Type II 
reagent-grade water, transported to the site with the empty sample bottles, 
carried with the sample bottles during all sampling activities, and returned 
to the laboratory for analysis. Contaminants found in the trip blank can be 
attributed to interaction between the sample and the container, possible 
contamination due to diffusion of constituents through the septa, or 
contamination introduced by the laboratory. At a minimum, one trip blank 
will be analyzed per sampling event and should not be shipped back to the 
laboratory until the last shipment of samples is sent Preferably, one Trip 
Blank will be included with each shipment of a multi-shipment sampling 
event. 

Field Blank: A field blank consists of a VOA vial filled with organic-free water, 
including necessary preservative, or a set of bottles for all parameters to 
be analyzed, depending on the data quality objectives specified by the 
SSWP. The field blank bottle(s) are set out with the bottle caps off near 
the well most downwind of the sample area in accordance with the 
ambient wind direction. Contaminants found in the field blank can be 
attributed to the ambient conditions in the vicinity of the sample location. 
A field blank should be collected during each sampling event -where 
ambient conditions could influence parameter concentration. Frequency 
will be one per day of sampling. 
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Equipment Blank: An equipment blank consists of a bottle set, including 
necessary preservatives, that is filled with deionized water rinsate from 
the decontaminated equipment used for sampling (i.e., rinse water will be 
poured from a bailer, or water will be pumped through a pump and tubing). 
Contaminants found in the equipment blank can be attributed to leaching 
from the sample tubing or equipment or to incomplete decontamination of 
the sample equipment. An equipment blank is collected during sampling 
events for each sampling matrix, at a frequency of one per day of 
sampling or one every twenty samples, which ever is the higher 
frequency. This must be performed only when non-dedicated equipment is 
used. 

Duplicate Sample: A field duplicate sample consists of a bottle set, including 
necessary preservatives, that is filled from one of the sampled wells and 
assigned a sample identification as described on the CRG Website in the 
section on Naming and Labeling Conventions. The well number that 
corresponds to the duplicate sample will be recorded in field 
documentation, but not divulged to the analytical laboratory. A field 
duplicate sample must be collected for every twenty field samples or once 
per day of sampling which ever is more frequent to meet EPA field 
sampling QC requirements. The duplicate sample provides a measure of 
precision, or reproducibility of the sample result. Precision, as a relative 
percent deviation (RPO), will be calculated according to the following 
equation: 

RPO%= (R1-R2) • 100% 
(R1 +R2)(0.5) 

Matrix Spike: For each matrix sampled and sampling batch (every 20 
samples), enough sample needs to be collected from one location so as to 
allow the laboratory to prepare one matrix spike and one matrix spike 
duplicate for each analytical method employed. Check with the laboratory 
for any extra volume required. 

Control Sample: A control sample contains a known concentration of a 
sample parameter and can be purchased from a laboratory supply house 
or prepared internally, as appropriate. The concentration of a eontrol 
sample should be in the range anticipated in the facility groundwater so 
that its concentration is above the method detection limit but does not 
exceed the calibration limits used to perform the analyses of facility 
groundwater. The control blank provides a measure of the accuracy-of the 
laboratory results. The frequency and types of control samples will be 
specified in the SSWP. 
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The results of analyses of trip blanks, field blanks, and equipment blanks can 
be used to evaluate sampling procedures and identify external sources of 
contamination that may influence analytical results. Acceptance criteria for 
precision of analyses of duplicate samples will be determined by the facility 
and included in the SSWP. Acceptable accuracy for control samples is 
method dependent and also subject to the performance acceptance criteria of 
the particular laboratory that is used. General method performance 
guidelines can be reviewed in the QC portion of each of the applicable EPA 
SW-846 series methods. If controls are to be used for a sampling event or as 
part of a long-term monitoring program, acceptance criteria will be 
established by Rohm and Haas and communicated to the laboratory prior to a 
sampling event(s). · 

.. 
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Equipment 
Bailer 

Kabis Sampler™ 

Submersible Pump 

TABLE 1 

ADVANTAGES AND DISADVANTAGES OF VARIOUS 
GROUNDWATER SAMPLING EQUIPMENT 

Protocol for Groundwater Sampling and Analysis 
Rohm and Haas Company 

Conventional Purge and Sampling Equipment 
Advantages Disadvantages 

• Widely acceptable. •Time consuming, especially for large-diameter wells and 

• No power needed. great depth to water. 

• Portable and easy to use. •Transfer fo sample may cause aeration. 

• Inexpensive; it can be dedicated to a well reducing the chances 

of cross-contamination. 

•Minimum outgassing of volatiles while sample is in bailer. 

• Readily available. 

• Effective for removing small volumes of purge water. 

• No power needed. • New technology. 

• No purging of well required. • Recently gaining acceptance. 

• Minimum outgassing of volatiles or disturbance of water column • ·sample volume is limited, can repeat sample for additional 

within well screen. volume. 

• Can sample discrete depth of an aquifer within screened interval. • Capital cost is greater than bailer & pumps. 

• Rapid sampling - reduced labor costs. 

• No purge water to manage/dispose. 

• Total cost less than alternative methods. 
•Portable; can be used in an unlimited number of wells. • Potential effects on analysis of trace organics. 
• Can achieve relatively high pumping rates. • Heavy and cumbersome. 
• Generally reliable, does not require priming, and useful deptt • Expensive. 

is not limited by maximum suction lift. • Susceptible to damage from silt or sediment. 
• Can be used to sample from depths greater than I 0. • Impractical on low-yielding shallow wells. 

Non-Gas Contact Bladder Pump • Maintains integrity of sample. • Difficult to clean if not used as a dedicated pump. 
(pneumatic) • Easy to use. • Useful to max. depth of I 00 ft. 

• Requires instrument-grade gas supply. 
• Expensive. 

Suction Pumps • Portable, inexpensive, and readily available • Useful to maximum depth of25 ft. 
(diaphragm, peristaltic, and • Vacuum can cause loss of volatile organic constituents. 

centrifugal) • Pump must be primed and vacuum is often difficult to maintain. 
• Aeration of discharge stream mav cause pH modification 

Inertial Pumps • Waterra-type pump is inexpensive and readily available • Useful to max. depth of 70 ft. 
(foot valve and tubing) • Rapid method for purging relatively shallow wells • May be time consuming and is labor intensive. 

• lnexoensive dedicated oumo. • Waterra oumo is mn<t effective in 2-inch diameter wells. 

Low Flow (Minimal Drawdown) Groundwater Sampling 

Equipment Advantages of Low Flow Sampling Disadvantages of Low Flow Sampling 

• Dedicated .Bladder Pump • Increases sampling consistency. • Does not work for very low-yielding wells. 
• Bladder Pump Control Box • Lower turbidity may eliminate the need for filtration. • Higher initial cost. 
•Water Level Measuring Device • Reduced purging time. • Train ing required. 

• In-Line Flow Analyzer • Much less purge water to handle. • Bladder pumps require gas supply to operate. 

• Avoids decontamination of non-dedicated equipment. 

• Do not need eouipment blanks. 

crg-0 1 Sa.x is; Table I 
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TABLE2 

DECONTAMINATION SOLUTIONS 

Protocol for Groundwater Sampling and Analysis 
Rohm and Haas Company 

Type of Hazard Name of Solution Remarks 

Amphoteric-acids and bases Sodium bicarbonate ~-15% aqueous solution 

Inorganic acids, metal processing 
Sodium carbonate 

Good water softener, 10-20% aqueous 
wastes, heavy metals solution 

Solvents and organic compounds, oily, 
Trisodium phosphate 

Good rinsing solution of detergent, IO°A 
greasy unspecified wastes aqueous solution 

Pesticides, fungicides, cyanides, 
Excellent disinfectant, bleaching and 

ammonia, and other non-acidic Calcium hypochlorite 
inorganic wastes 

oxidizing agent, 10% aqueous solution 

Other Types of Decontamination Solutions 
Other Detergents and Aqueous Surfactants 

Phosphate-free laboratory detergent (Alconox, Liquinox), Pennsalt 91, Oakite, Gunk, Clorox 

Solvents 

1, 1,2-Trichloroethane, bis-2-ethyl-hexyl acetate, pesticide-grade isopropanol/acetone/methanol/hexane, 

heptane (nonhydrogen bonding), alcohol, naphtha, beta-propiolactone, carbon tetrachloride, 8% formalinethylene, 

8% hexachloromelamine, 1, 2-dichloroethane (in solution), Quadcoat 

Other Solutions 

10% nitric acid, 0.1 N/10%/20% hydrochloric acid 

Water 

Potable/tap water (demonstrated to be analyte-free), distilled water, deionized water, reagent-grade distilled 

and deionized water 

Source: Adapted from Devinny et al. I 990; Mickam et al. 1989 
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Locatio11 (Unit/Area): --------- Table 3 Sampling Date(s): -------

Groundwater Sampling Event Checklist 

PRE-SAfylf~ING :DAYGHJ$o~X$!:);:;\ .. C~ ··;:.::.· .. IL_~ ; : '~:77> Sl\.M.r:Tuffl~J)AY:~~WMi~t~<;~9~1sT . 
TWO WEEKS BEFORE: 
Order standards for co11trol samples '.:· 
Notify the government agencies prior to scheduled sampling, if re 

ONE WEEK BEFORE: 
Fill out sampling event information formi'. · 
Prepare Chain of Custody Form 
Fill out lab bottle request form & order bottles 
Print bottle labels and prepare bottles for Control samples as needed 

Fill out data management checklist 
Create event in the computer Data Management System 

Generate Field·Sampljpg Rec<;>rd. an4 fill .in event information ··<· 

pH buffers 

. Conductivify Standard · · ; .. : 

pH meter, calibrated 

Conductivity meter; cillibration ¢ht¢k~q ';{~·.:::; · 
Extra batteries for meters 

·. Water. level indicator, bal!ery, ~heck~c!r' : .. ';. 'i l·;<Y;}'; 
Watch with second hand or stop watch (to measure pump flow) 
GrolUl_dwater sampling equipment · ! · . < 
Coolers with sample bottles and preservatives 

Cooler with Trip Blankfroin contract lab,·labeled ... 
Thermometers, one for each cooler 

. Dispqs8J>l!l• CUp~ ;.C :sL· ,' '· • .• :. 
:--.. 
'!.' 

.. ::> 

. ::1 .. '. 

Check sampling supplies H Paper towels 

1 : Schedule manpower. to ,9on4u~t'..sani · linii ::lis'.~i.Ut:';.,;/'-... <:.::':,1~('.J3*i£ffil:~itHcf;\U£Y.~·.:h~/:: i't'. , -~ Litiir{Quii'it~o~~~f$ .~itii;lids/~;:~t~F>fo.;:.:;;:~ifi:;;k,:::~i\iP;t-~.'.;: '.t} :. ;i~:·: ~J~·:: :. 
DAY BEFORE: New plastic sheeting 

Review Work Plan rf 01~ptj~·~l~:'. g16'~~.~~~Jat~~.·: ! .}t~-:·:_)¥::·;.'.:.~-~~l~~<~t,~/;:t:~:t.~ .. ;:~;..r?g;k:~;J:~Ifr&~;{.~;i~~~f k~f-~;·1r::~:::. ,:· ·~~·:··· .. '..~:~'.}·.~ _:·. 
Check in bottle order , . . · 

Charge batteries for in-well pumps, if needed 

Print sample labels. for wells, bl~, etc, 1!J!d~4bmi!.P.!!Per.Y..~t~\§;~~pjfugj~.imt ,:;;:,; F1i-: 
COMMENTS: 

Disposable gloves, rubber 

::r ap~4i~~~s~ri lins;• triark~i"s :~:.; 
Personal Protection Equipment 

i!Hand~~i\i~li1at9ti~).!~ /ii~, , 
Tool Box 

:~New:"ri8Srr1>ai$;~; ''tr'· . 
First aid equipment 

Nl¢1i~fuii~.;~4.~<\1t~fiJ;<;~es'. c BS,'.~e'~_dMW:t\:'~~r~w,f~~1;,:,~~,a:;}? :'• 1' :. •· ,; 

Well padlocks (in case of replacement needed) 

;tf ie1ili~\@~~ic41\y.itl,i. bei6ii.ii~~:iW~t~ri!J•i!~!e~)i.JJ~~;'.~f:~'.4~::·;; ·· 
Appropriate solvent for decontamination of equipment 

·~i~t.o~a~~~~~r·.~,:;f_;_; .. ~~f~~f?·.:·.'.)t:~.~:;&j~··1 · ~.:·l1:.::~#~~~i*\i:~~k~.~·~;~:~,~lt~;}]~~~1~~~~\~~t~.: 
Squeeze bottles filled with decontamination solvent and deionized water 

::/. 

1 
. . . . . . • . . • '· _, '" ... ,. . .. . .. . , . . \:Bucke~·: ms!-1'cU ·iµ m~~iu~ihefit>i~~~~~e~ci;: (fo{D.hllifig(~!.f(i~ilsliring purg!l·waterY · ·· I FQRMS AN.]) J,,.t\:QEL,S ::;f;,, ; ;;:Li. ;.: .. ,~ .. ·:: :. :.:. · >: ILJ Appropriate tubing as needed for wells with dedicated pumps 

Site map with well locations indicated . · · ::'.Drum~ :aridl(jr:other c0~~in~rs fo{pi,itg~ 'Wate(; '; _: : . :::~~ : ~ .. 

Chain of Custody Form Large plastic funnels for purge water containers, as needed 
Field Sampling Form .'.:" .. ~·.-:.' >·. ''Ice:~. / · 

Well keys 

~i; Vf.~i~~~J~S~~~~1t'.~~:;i:*;13.~~1~~~:~~~~~~¥~:~~t~~;~t~i.*:~~f~;i~f.~0~'.~~~:·:.:>_;· .. ·:. 
Labels 

Oepth .-tO ·W attt Meas4rbrii~n~ F."~qrtW:~!:::~f }~~:~'.i~~-A~ .. {~ .; .. ~··~,tt;t.'.J~Y.~~t#l~;'.~l~~~Pit~J1~~ra~~i~i.f.}~i~~f ·~· 
Health and Safety Plan (HASP) 

cop_ Is; Table J (2) 
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Table 4 

Sample Handling Guide 
For Laboratory Analysis 

c Suggested Sample Amount Container Preservative 
Parameter (Water/Liquids) (Solids/Soil) Type 

Mililiters Grams Boule Cap Water Solid 

Inorganic and Miscellaneous Parameters 
Ammonia-Nitrogen (NH.i-N) 2000 50 Plastic or GIB3s/Plastic H2S04,4°C 4•c 

Biochemical Oxygen Demand (BOD) 1000 NA PIB3tic or GIB3s/Plastic 4•c 4•c 

Chemical Oxygen Demand (COD) 50 NA Plastic or Glass/Plastic H2S0.,4°C 4•c 

Chloride, Total 100 50 Plastic or Glass/Plastic 4•c 4•c 

Chlorine, Residual 100 NA Plastic or GIB3s/Plastic 4•c NA 

Chromium, Hexavalent 100 400 Plastic/Plastic 4•c 4•c 

Coliform Bacteria 125 NA Sterile Plastic 4•c NA 

Corrositivity by pH 100 50 Plastic or GIB3s/Plastic 4•c 4•c 

Corrositivity to Steel(Organic Liquids) 1000 NA Plastic or Glass/Plastic 4•c NA 

Cyanide, Total and Amenable 250 50 Plastic or Glass/Plastic NaOH,4°C 4•c 

Fluoride 150 50 Plastic or Glass/Plastic 4•c 4'C 

Halogens, Total Organic (TOX) 300 50 Amber Glassffcflon H2S04, 4°C 4•c 

lgnitability (Flashpoint) 500 500 G lass!T eflon 4•c 4•c 

Mercury 300 50 Plastic or Glass/Plastic HN°' 4•c 

Metals (except Hex Chromium and Mercury) 200 50 Plastic or Glass/Plastic HNO) None 

Metals, TCLP 500 200 Glass!T eflon 4•c 4•c 

Nitrate/Nitrite 100 50 Plastic or Glass/Plastic H2SO,, 4°C 4•c 

Nitrite 100 NA Plastic or GIB3s/Plastic 4•c NA 

Nitrogen, Total Kjedahl (TKN) 500 30 Plastic or Glass/Plastic H2SO,, 4°C 4•c 

Oil and Grease 1000 JOO Glass/PIB3tic H2S04, 4°C 4•c 

Organic Carbon, Total (TOC) 100 50 Plastic or Glass/Plastic H2S0,,4°C 4•c 

IPH 100 50 Plastic or Glass/Plastic 4•c 4•c 

Phenols 2000 50 Plastic or Glass/Plastic H2SO,, 4°C 4•c 

"'\ Phosphorus, Orthophosphate 200 50 Plastic or Glass/Plastic 4•c 4•c , 
Phosphorus, Total 200 50 Plast ic or Glass/Plastic H2SO,, 4°C 4•c 

Reactivity (Cyanide/Sulfide) 50 50 Glass/Teflon 4•c 4'C 

Solids 400 50 Plastic or Glass/Plastic 4•c 4•c 

Specific Conductance 100 50 Plastic or Glass/Plastic 4•c 4•c 

Sulfate 200 50 Plastic or Glass/Plastic 4•c 4'C 

Sulfide 100 50 Plastic or Glass/Plastic Zinc Acetate, 4'C 4•c 

Sulfite 500 NA Plastic or Glass/Plastic EDTA, 4°C NA 

Surfactants 1000 NA Plastic or Glass/Plastic 4•c NA 

0 . p rgamc arameters 
Dioxins/Fu rans 2000 200 AmbcT Glassffetlon 4•c 4°C 

Herbicides Amber Glassffeflon 4•c) 4•c 

PCBs 4000 200 Amber Glassffeflon 4•c' 4•c 

Pesticides Amber Glassffetlon 4•c) 4•c 

Petroleum Hydrocarbons, Total (TPH) 120 (VOA4
) 50 Glass/Plastic HCL,if'C 4•c 

Semivolatiles 4000 200 Amber Glassffeflon 4•c' 4•c 

Semivolatiles, TCLP 4000 200 Amber Glassffetlon 4•c 4•c 

Volatiles 120(VOA') 100 Glass/Teflon HCL, tf'c3 4•c 

Volatiles, TCLP 120(VOA4
) 100 Glass/Teflon 4'C 4•c . 

Footnotes: 1. When two values are given. the first is extraction holding time followed by the analysis holding time. 

2. Denotes a lab holding time. Regulatory specification is either• As Soon As Possible• or not given 

3. Sodium Thiosulfate (NaS203) is added if samples contain residual chlorine. 

4. VOA is a 40 ml glass vial with a teflon lined septa which should be filled with no headspace. 120 mis • 3 ~ials. 

5. Except Mercury which is 28128. 

6. The firs! value is the TCLP extraction holding time, following by the semivolatile extraction and analysis times. 

NOTES: Sou,ce: 40CFR Pan 136 Tables IA, IB, IC, ID, IE, and Table 11 
See Test Me1huds for £va/11uling Solid Wasi. (EPA SW-846) for lab methods and sampling protocol. 

.:rp-0159."tb: T•bk.i 
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Holding Time 
Days
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I 
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Water Solid 

I 
28 28' ! 

2 NA 

28 NA 

28 28/282 

On site NA 

I 30/4 1 

I NA 

I 14 2 

NA NA 
14 14 

28 28/282 

28 28 
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28 28 

180 180 
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" 180/I 802" 

28 28128' 

2 NA 

28 28 
28 28 

28 28 

Onsite 14 2 

28 28 l 

2 1412 2 

28 28' 

14 14 2 

7 14 2 

28 28 l 

28 28 2 
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Onsite NA 
2 NA 

30 30 

1140 14/40 

1140 14/40 

1140 14/40 

14 14 

7/40 14i40 

14m40• 1417/40. 

14 14 

14/14 14/14 
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Figure 1 

Ground Water Monitoring Sampling Record 
Date: Evacuation Factors: 2" Sch. 40 PVC.= 0.163 gallon per foot 

Event Name: 3" Sch. 40 PVC= 0.367 gallon per foot 

Location: 4" Sch. 40 PVC= 0.653 gallon per foot 

Event Purpose: 2.2" fiberglass pipe - 0.197 gallon per foot 

Wind 
Sampling Team Signatures 

Speed/Direction: 
Weather Temp. 

& Conditions: 

Calibratio 
Sample 

WELL I.D. WATER LEVEL WELL EVACUATION n pH TEMP. COND. TURD. OBSERVATIONS & COMMENTS 

Check 
Time APPEARANCE 

Calibration 
Name: Measurement Time: Casing Diam., in. Time Begin Purge: Check (pH): 
Type: U B D (circle one) Total Depth. TOC, ft .: _____ Casing Vol., gal . Time End Purge: ---- ------- - -
Dup. Name: Depth to Water, TOC. ft.: Cale. Evac. Vol. Vol. Purged, gal. ____ pH Recalibrated? Y N 
Gradient: Up Down ength of Water Column, ft. Purge Method: B P 0 Dry: y N (circle one) Conductivity Checked? y N 

Calibration 
Name: Measurement Time: Casing Diam., in. Time Begin Purge:--·-----·--- Check (pH): -----· ---- ~-·--·--1-------- ·- ------
Type: U 8 D (circle one) Total Depth, TOC, ft .: Casing Vol., gal. ____ Time End Purge: ·----· ---
Dup. Name: Depth to Water, TOC. ft.: Cale. Evac. Vol. Vol. Purged. gal. ---1-

pH Recalibrated? Y N 
Gradient: Up Down ength of Water Column, ft. Purge Method: B P 0 Dry: y N (circle one) Conductivity Checked? y N 

Calibration 
Name: Meuurement Time: ----- Casing Diam., in. _____ Time Begm Purge. _____ Check (pH): 

Type: U B D (circle one) Total Depth, TOC, ft .: Casing Vol., gal . Time End Purge: -----
Dup. Name: Depth to Water. TOC, ft.: Cale. Evac. Vol. Vol. Purged, gal. ____ _ pH Recalibrated? Y N 

Gradient: Up Down •nb~h of Water Column. ft . Punzo Method: B P 0 Dry: y N (circle one) Conductivity Checked? y N 

Calibration 
Name: Mcuurement Time: Casing Diam., in. ___ Time Begin Purge: Check(pH): ----
Type: U B D (circle one) Total Depth, TOC, ft. : ____ Cuing Vol.. gal. Time End Purge: ---
Dup. Name: Depth to Water, TOC, ft. : Cale. Evac. Vol. Vol. Purged, gal. pH Recalibrated? Y N 
Gradient: Up Down cngth of Water Colwnn, ft. Purge Method: B P 0 Dry: y N (circle one) Conductivity Checked? y N 

Calibration 
Name: Mcuuremcnt Time: Casing Diam .• in. Time Begin Purge: Check (pli): 

Type: U B D (circle one) Total Depth. TOC, ft.: Cuing Vol.. gal. ____ Time End Purge: _____ 

Dup. Name: Depth to Water, TOC, ft.: Cale. Evac. Vol. ---- Vol. Purged, gal. ____ pH Recalibrated? Y N 
Gradient: Up Down cn~~h of Water Colwru1, ft. PUlllC Method: B p 0 Dry: y N (circle one) Conductivitv Checked? y N 

Definitions , . Initial Instrument Calibrations: Time: 
Sample Type: U - Unknown (Well, Pond, etc.) Purge Method: B •Bailer pH 7 = ------- pH 4 = Conductivity 1000 umhos/cm Standard 

B - Blank P - Pwnp pH 10• pH 7 - -
D or Dup. = Duplicate 0 • Other pH 8 ~ pH 6 - (Calibration Check only) 

Notes: 

q ·I gwsw/fonns/sampling/crg-0 I Sa, xis Page 
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Chain of Custody ID Code: Designated Lab: 
Container ID Code: PO No.: 

CHAIN OF CUSTODY RECORD 
Release No.: 

Total Number of Sample Points: Date: 

I I CHARGE#: 

REQUESTOR(S): 
SAMPLING TEAM (Print): PURPOSE/PROJECT NAME: 

KIND OF SAMPLES: SAMPLE LOCATION: 

SAMPLE COLLECTION ANALYSIS REQUESTED CONTAINER SAMPLE LAB JOB/PROJECT# 
IDENTIFICATION DATE TIME METHOD NUMBER SIZErfYPE PRESERVATIVE SAMPLE NUMBER 

OTHER REMARKS: 

0 MSDS Included 0 Control Standard Instructions Included 
DATE RESULTS Rt:QUl~STED 

(Date): 

CHAIN OF SAMPLE POSSESSION 
Sampler(s) Sign1ture(s) Relinquished by: Received by: 

(Signature, Date, & Time) (Signature, Date, & Time) 

Relinquished by: Received by: 

(Signature, Date, & Time) (Signature, Date, & Time) 

, Relinquished by: Received by: 

(Signature, Date, & Time) (Signature, Date, & Time) 

Relinquished by: Rccei ved by: 

{Signature, Date, & Time) (Signature, Date, & Time) 

Temperature of sample conlainer before shipping to lab __ _ Temperature of samples upon arrival at laboratory: ___ _ 

crg-015a.xls; Figure 2 Page_of_ Fann Last Updated: 6/15/99 



Momtormg 
Well 

Number 

NOTE,S: 

.. xis 

Figure 3 

Static Water Level and NAPL Thickness Survey Form 
uate uepth. to uepth to LNAPL Corrected 

of Casing LNAPL Groundwater Thickness GW Elevation 
Measurement Elevation (ft) (ft) (ft) (ft) Comments 

( 1 l Assumed Specific Gravity of LNAPL, if present, is 0. 79 (typical hydrocarbon LNAPL). If the Specific Gravity of the NAPL is not known, 

a sample can be collected and Specific Gravity measured. 

(2) Potentiometric surface elevation correction for LNAPL = TOC - DTW + (Specific Gravity X LNAPL Thickness). 

(TOC =Top of Casing, DTW =Depth to Water) · 

(3) No potentiometric surface elevation correction needed for DNAPL. 

Last Upd· .J/99 



Title: CRG Naming Conventions Doc. No.: CRG-026a 
Issue Date: 17 Aug 2003 

CRG Naming Conventions 

Code Specification - Field Generated Samples 

The Code assigned to a Sample at the time it is collected is a critically important 
part of the data management system and therefore should conform to the 
following specification. · 

The code must be unique and contain the following six (6) items. 

[ date location depth preservation filtration !Y.Pg ] 

-The date: use the format "YYYYMMDD" 
("YYYY"=four-digit year, "MM"=two-digit month, and 
"DD"=two-digit day) 

I 20020103 for 3 January 2002 

This form of the date is used so that samples will sort chronologically. 
-The location: use the location code that has been assigned to the location 

where the sample was taken e.g. MW-21 {see restrictions below) 
-The depth at which the sample was taken: 

--for wells, use the depth in the well where the pump inlet was located 
prefixed with a "V" for Vertical e.g. V25 

-for soil samples use the "V" prefix followed by the sampled range e.g. 
V2-4 

--for samples from wells where the vertical depth of the sample is not 
known, use the "V" prefix followed by the depth of the. midpoint of 
the screened interval followed by the character "@" e.g. V34@. 
The @symbol indicates that the depth was derived and is not a 
measured value. 

-The use of preservation: 
--for samples that would normally be preserved, such as VOA samples 

and metals samples, but where it is desired to collect an 
unpreserved sample, indicate that the sample is unpreserved by 
including the character "U" in the sample code immediately after 
the depth entry. 

--for samples that would normally be unpreserved, such as SVOC 
samples, but where it is desired to collect a preserved sample, 
indicate that the sample is preserved by including the character "P" 
in the sample code immediately after the depth entry. -

-The use of filtration: 
if the sample is filtered, place a "D" in the code immediately in front of 

the sample type to indicate that the sample contains only Dissolved 
components. 

-The sample !Y..P.g: e.g. "N" for a normal environmental sample 
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(see Table 1 below for other sample type codes) 

Restrictions: 
Currently the sample code is limited to 40 characters by a field length 

limitation in the EQulS database. If you construct a sample code 
and it exceeds the 40 character limit, contact CRG to determine how 
to contract the sample code while assuring that the code remains 
unique. Refrain from using spaces in the code and use dashes only 
in the location code and depth range. 

Experience has shown that certain characters cause a problem with lab 
LIMS data systems and therefore should not be used in the location 
codes or the sample codes. (see the list below) 

The following characters must not be present in the sample code: 

ampersand & back quote 
. 

backslash \ dollar sign $ 
double quotes II pipe or vertical bar I 
semi colon . single quotes • , 
colon . any parenthesis or brackets { }, ( ), [ ] 

forward slash I asterisk * 
greater than > lest than < 
question mark ? curly quotes " ~' 

Note: This limitation on acceptable characters is the principal reason 
that the previous convention of placing parentheses around the 
depth was replaced with the current convention of using a "V" 
prefix. (PTC, 2/1/02) 

Normal "Field" Samples · 
Examples of Some Typical Sample Codes 

-A NORMAL environmental sample from well MW-21 from a depth of 25 fee~ 
on 3 Jan 2002. 

20020103MW-21 V25N 

Note: Depth numbers should be reported in the depth unit typically used at 
the site i.e. feet when measurements are in feet, meters when the 
measurements are in meters. 

-A pair of NORMAL environmental samples, one that contains the normal 
preservative called for by the usual sampling procedure and the other in 
which the preservative has intentionally not been added. 
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20020103MW-21V25N 
20020103MW-21V25UN 
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with normal preservative 
without preservative 

-A NORMAL environmental sample that has been filtered. 

20020103MW-21 V25DN 

-A NORMAL environmental sample where the preservative which is normally 
added has NOT been added and the sample has been filtered. 

20020103MW-21V25UDN . 

-A NORMAL environmental soil sample taken from the depth interval of 2 to 4 
feet at soil sample location SS-34. 

20020103SS-34V2-4N 

-An historical NORMAL environmental sample taken from a well but where the 
sample depth was unknown. The depths to the top/bottom of the well 
screen was 10/20. 

20020103MW-21 V1 S@N 

"Field" Quality Control Samples 

The following sample types relate to Quality Performance by the "Lab" and are 
covered under the heading "Lab Quality Control Samples": 

Trip Blanks Method Blanks 
Blind Samples Blank Spikes 
Matrix Spikes Blank Spike Duplicates 
Matrix Spike Duplicates Lab Control Samples 
Lab Replicates Surrogates 

Internal Standards 

Field Duplicates 
A field duplicate is given the same code as the normal sample except that the 

designation "FD" is used instead of "N". 

20020103MW-21 V25FD 

Field Blanks 
Field Blanks are labeled with the date, site code, and the designation "FB". 

. 20020103L TGFB. 
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When there is more than one field blank for a given day, a unique sequence 
number should be added. 

20020103L TGFB-1 

Equipment Blanks 
· Equipment Blanks are labeled with the date, the site code (for example L TG 

for the Lauterbourg, France site. See Table 2 below.), and the suffix 
"EB". 

20020103L TGEB 

If there were more than one Equipment Blank for a given day, a unique 
sequence number should be added. 

20020103L TGEB-1 

Rinse Water 
Rinse Water samples are labeled with the date, the site code (for example 

L TG for the Lauterbourg, France site. See Table 2 below.), and the suffix 
"RW". 

20020103L TGRW 

Well Construction Materials 
Samples of materials used in the boring and installation of a well are labeled 

with the date, the site code (for example L TG for the Lauterbourg, France 
site. See Table 2 below.), and the suffix "MB". These materials include 
drilling muds, drilling water, grout, cement, sand, etc. 

20020103LTGMB 

Lab Sample Designation 
Each lab has its own system for identifying samples as they come into the lab 

from the field. This designation for each sample analyzed is placed on the 
SMP EDD along with the date the sample arrived in the lab. The lab also adds 
to the SMP EDD the Lab Project Number and the Rohm and Haas Purchase 
Order Number under which the analyses are being performed. -

"Lab" Quality Control Samples 
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The following sample types relate to Quality Performance in the "Field" and are 
covered under the heading of "Field Quality Control Samples". 

Field Duplicates Equipment Blanks 
Field Blanks Rinse Waters I 

. Well Construction Materials 

The following naming conventions will be used to generate unique sample codes 
to identify Lab Quality Control Samples. These designations will be used in 
each of the EQulS Imports, CRG SMP, CRG TRSQC, and CRG BAT, to 
describe and track the measured analytical results associated with these 
samples. 

Trip Blanks 
Trip Blanks are labeled with the date, site code, and the designation "TB". 

20020103L TGTB 

When there is more than one trip blank for a given day, a unique sequence 
number should be added. 

20020103L TGTB-1 

Blind Samples: 
In some cases a sample, for QA/QC purposes, will have to be submitted to 

the lab with a "blind" sample code. The blind code must be unique and 
the field staff must make an entry in their field logbook cross-referencing 
this blind code with the correct CRG sample code for that sample. When 
the results return from the lab, the cross-reference will allow them to 
enter the the results into the database under the correct CRG sample 
code rather than the blind code. 

Matrix Spikes 
A matrix spike sample is given the same code as the normal sample which is 

its parent except that the designation "MS" is used instead of "N". 

20020103MW-21 V25MS 

Note: When the work plan indicates that matrix spike and matrix spike 
duplicate samples are both to be taken, separate containers must 
be prepared by the lab for each of these samples. Past practice of 
using a single container to hold the material for both th~se samples 
has been discontinued and the sample type designation "MSD" 
eliminated. 

Matrix Spike Duplicates 
A matrix spike duplicate is given the same code as the normal sample which 

is its parent except that the designation "SD" is used instead of " N". 
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Note: When the work plan indicates that matrix spike and matrix spike 
duplicate samples are both to be taken, separate containers must 
be prepared by the lab for each of these samples. Past practice of 
using a single container to hold the material for both these samples 
has been discontinued and the sample type designation "MSD" 
eliminated. 

Lab Replicates 
When the lab runs a replicate analysis on a sample, a new sample code is 

assigned to the sample which consists of the original sample code with 
the added ending "LR". 

Parent Sample Code 

20020103MW-21V25N 

Lab Replicate Code 

20020103MW-21 V25NLR 

Method Blanks 
The sample code is constructed using the convention of the lab doing the 

analysis followed by "MB". 

Normal Lab Code 
04-12-03-564 

Sample Code 
04-12-03-564MB 

Blank Spikes 
The sample code is constructed using the convention of the lab doing the 

analysis followed by "BS". 

Normal Lab Code 
04-12-03-564 

Sample Code 
04-12-03-564BS 

Blank Spike Duplicates 
The sample code is constructed using the convention of the lab doing the 

analysis followed by "BSD". 

Normal Lab Code 
04-12-03-564 

Sample Code 
04-12-03-564BSD 
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The sample code is constructed using the convention of the lab doing the 
analysis followed by "LCS". 

Normal Lab Code 
04-12-03-564 

Sample Code 
04-12-03-564LCS 

Surrogates 
Surrogates are reported along with the results for a sample and therefore fall 

under the sample code of that sample. The Surrogate result type is 
designated as "SUR" and the surrogate recoveries are reported in the 
QC results section, not in the sample analytical results section. 

Internal Standards 
Internal Standards are reported along with the results for a sample and 

therefore fall under the sample code of that sample. The Internal 
Standard result type is designated as "IC" and the measured values are 
compared to the Standard in the QC results section, not in the sample 
analytical results section. 

Chain of Custody (COC) Form Identifiers 

Each page of the COC form should contain a unique Identifier for that Form clearly 
indicated on the Form. The following identifier format is recommended. 

YYYYMMDDLabCOC-X 

where X is a sequential number unique on that day (e.g., 1, 2, 3, etc.)
"YYYY"=four-digit year, "MM"=two-digit month, and "DD"=two-digit day, and 
"Lab" is the Lab Code for the Lab doing the analyses. 

"YYYYMMDD" represents the date on which the samples were packaged and 
shipped or relinquished to the LAB The sequential number is used to 
indicate the number of forms (pages) prepared on a single day 

For two Containers going to the STL Lab in Edison on 3 February 2002 

20020203STL-EDCOC-1 

20020203STL-EDCOC-2 

· l 
i 
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Each Container that carries samples to the analytical laboratory should have a 
unique container code and that code should appear on the Chain of Custody. 
Any convention is acceptable so long as the Identifier is unique. The 
following format is suggested. 

YYYYMMDDLabBOX-Z 

where Z is a sequential number unique on that day (e.g., 1, 2, 3, etc.) 
"YYYY"=four-digit year, "MM"=two-digit month, and "DD"=two-digit day, and 
"Lab" is the Lab Code for the Lab doing the analyses. 

"YYYYMMDD" represents the date on which the container was packaged and 
shipped to the Lab The sequential number is used to indicate the number of 
the cooler prepared on the same day 

For two _Containers going to the STL Lab in Edison on 3 February 2002 

20020203STL-EDBOX-1 

20020203STL-EDBOX-2 
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Table 1 

Sample Type Codes 

c d o e D ·r escnp1on 
AB Ambient Conditions Blank 
D Dissolved (indicates filtered sample) 

EB Equipment Blank (rinse water after washing) 
FB Field Blank 
FD Field Duplicate 
FR Field Replicate 
FS Field Spike 
MB Material Blank (for background, baselines) 
MS Matrix Spike 
N Normal Environmental Sample 
p Preserved Sample (when normally unpreserved) 

RD Regulatory Duplicate; Split 
RW Rinse Water (before washing equipment) 
SD Matrix Spike Duplicate 
TB Trip Blank 
u Unpreserved Sample (when normally preserved) 

Table 2 

Rohm and Haas Site Codes 

ACM ACIMA SWITZERLAND . 
AMF AMERSFOORT NETHERLANDS 
ANJ ANJOU QUEBEC 
AWP ANTWERP BELGIUM 
API APIZACO MEXICO 
VA ARLINGTON VA 
GRC ATHENS GREECE 
NZL AUCKLAND NEW ZEALAND 
THA BANGKOK THAILAND 
BAR BARCELONA SPAIN 
BRQ BARRANQUILLA COLOMBIA 
BEi BEIJING CHINA 
BEJ BERHC 
BLM BLOOMINGDALE IL 
BOG BOGOTA COLOMBIA 
BMB BOMBAY INDIA 
BRM BREMEN GERMANY 
BRB BRISBANE AUSTRALIA 



Title: CRG Naming Conventions Doc. No.: CRG-026a 
Issue Date: 02/23/2003 

BR BRISTOL PA 
BRS BROSSARD QUEBEC 
BUD BUDAPEST HUNGARY 
ARG BUENOS AIRES ARGENTINA 
CAL CALGARY ALBERTA 
AUS CAMBERWELL AUSTRALIA 
CAP CAPE CANAVERAL FL & BAHAMAS 
CAS CASTRONNO (VARESE) ITALY 
ere CHARLOTTETECHCNT 
CNY CHAUNY FRANCE 
TWN CHIAYI HSIEN TAIWAN 
CHW CHIC HTS WHSE 
CHT CHICAGO HTS PLANT 
KIL CHICAGO IL - KILBOURN 
CGO CHICAGO IL - RIVERSIDE 
CIC CICERO IL 
CIP CILEGON INDONESIA 
CIN CINCINNATI OH 
CLK CLARKSON ONTARIO 
DMK COPENHAGEN DENMARK 
COR CORNA TION CAN 
CED CORP ENG BRISTOL 
CRY CROYDON ENGLAND 
CRO CROYDON PA 
DAY DAYTON OH 
HOU DEER PARK TX 
DFZ DELFZJIL NETHERLANDS 
DET DETROIT Ml 
DEW DEWSBURY ENGLAND 
ME DUBAI MIDDLE EAST 
ELK ELK GROVE IL 
ELM ELMA WA 
ELS ELSTON PLANT CHICAGO 
HON FAR EAST HONG KONG 
FSN FOSHAN CHINA 
FRK FRANKFURT GERMANY 
FRE FRESNO CA 
GRL GARLASCO ITALY 
GTL GEELONG AUSTRALIA LAB 
GEE GEELONG AUSTRALIA PL T 
GLN GLENDALE AZ 
SAL GRAND SALINE TX 
GRM GRANGEMOUTH SCOTLAND 
GRT GRANTSVILLE UT 
GRV GREENVILLE SC 
GDL GUADALAJARA MEXICO 
HAY HAYWARD CA 
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HO HOME OFFICE PHILA 
HUT HUTCHINSON KS 
ILE !LES-DE-LA-MADELEINE QUEBEC 
TUR ISTANBUL TURKEY 
JAC JACAREI BRAZIL 
JKT JAKARTA INDONESIA 
JCC JAPAN ACRYLIC CHEM 
JAR JARROW ENGLAND 
KNK KANKAKEE IL 
PAK KARACHI PAKISTAN 
KNX KNOXVILLE TN 
LMI LA MIRADA CA 
BAY LA PORTE TX 
LOK LANDSKRONA SWEDEN 
LAN LANSING IL 
LSP LAS PINAS PL T PHILIPPINES 
LTG LAUTERBOURGFRANCE 
LIN LINDBERGH ALBERT A 
LST LONE STAR PLANT 
LGB LONG BEACH CA 
LA LOS ANGELES CA 
LVL LOUISVILLE KY 
LOU LOUISVILLE KY 
MAL MALAYSIA 
PHN MANILA PHILIPPINES 
MAN MANISTEE Ml 
MDL MEDELLIN COLOMBIA 
MEM MEMPHIS TN 
MEX MEXICO CITY MEXICO 
MIL MILAN ITALY 
MWK MILWAUKEE WI 
MGV MONTGOMERYVILLE PA 
MOS MOSCOW RUSSIA 
MSP MOSS POINT MS - EM 
MSS MOSS POINT MS - P2 
MOZ MOZZANICA ITALY 
MZZ MOZZA TE IT ALY 
CHI MT. PROSPECT IL 
IND MUMBAI INDIA 
NAN NANTONG CHINA 
WEK NEW IBERIA LA (WEEKS) 
NWK NEWARK CA 
NTF NEWTOWN PA FARM 
AND NORTH ANDOVER, MA 
CLE NORTH OLMSTED OH 
OJB OJIBWA Y ONTARIO 
ORR ORR ROAD NC 

Doc. No.: CRG-026a 
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OSA OSAKA JAPAN 
FRP PAINESVILLE OH (FAIRPORT) 
PAR PARIS FRANCE 
PRN PARONA ITALY 
PAT PATERSON, NJ 
CMP PAULINIA BRAZIL 
PER PERTH AMBOY NJ 
PHL PHILADELPHIA PA 
PLT PLANT CAN 
PTE POINTE CLAIRE QUEBEC 
PUG PUGWASH NOVA SCOTIA 
QPU QINGPU PLANT 
RED READING PA 
FLY READING PA (FLYING HILLS) 
REG REGINA SASKATCHEWAN 
RGW RINGWOOD IL 
RIT RITTMAN OH 
ROB ROBECHETTO ITALY 
RCH ROCHESTER HILLS Ml 
RDL RODEL INC 
ROM ROMANO D'EZZELINO IT ALY 

(PULVERLAC) 
ROS ROSWELL GA 
SLC SALT LAKE CITY LIT 
cos SAN JOSE COSTA RICA 
CHL SANTIAGO CHILE 
BRA SAO PAULO BRAZIL 
SMY SEMOY FRANCE 
KOR SEOUL SOUTH KOREA 
SHA SHANGHAI CHINA 
GCT SHANGHAI CHINA (GCTC) 
SER SHANGHAI EAST RH CO 
SHP SHIPLEY 
SFE SHIPLEY FAR EAST - TOKYO 
SVL SILVER SPRINGS NJ 
SNG SINGAPORE (NAC) 
SGP SINGAPORE (PLANT) 
STC SINGAPORE TECH CNT 
SMA SOMA PLANT JAPAN 
SOA SOUTH AFRICA 
SPB SPARTANBURG SC 
SH SPRING HOUSE PA 
STL ST LOUIS MO 
STP ST PAUL MN 
STR STRULLENDORFGERMANY 
SYD SYDNEY AUSTRALIA 
TAI TAIPEI TAIWAN 

Doc. No.: CRG-026a 
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TYO TOKYO JAPAN 
TOL TOLUCA MEXICO 
TOY TOYO MRTN-TOKYO JAPAN 
TUD TUDELA SPAIN 
TUS TUSTIN CA 
MTN UNASSIGNED LOCATION CODES 
VLB VALBONNE FRANCE 
VNA VIENNA AUSTRIA 
VSP VILLERS ST. PAUL FRANCE 
WTX WALLER TX 
WAR WARRINGTON ENGLAND 
WRS WARSAW IN 
ALX WEST ALEXANDRIA OH 
WH WEST HILL ONT CAN 
DEL WILMINGTON DE 
WIN WINDSOR ONTARIO 
WOB WOBURN MA 
WST WOODSTOCK, IL 
WYV WYTHEVILLE VA 
NG Y NAGOYA JAPAN 
ZRT ZARA TE ARGENTINA 

Doc. No.: CRG-026a 
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WELL PURGING LOG URSC orpora ion 
-.,ofE NAME: WELL NO.: 

PROJECT NO.: 

STAFF: 

DATE(S): 

WELL ID. VOL. (GAUFT) 
1. TOT AL CASING AND SCREEN LENGTH (FT.) = 1· 0.040 

2. WATER LEVEL BELOW TOP OF CASING (FT.) = 2" 0.17 

3. NUMBER OF FEET STANDING WATER (#1 -#2) = 0.00 3" 0.38 

4. VOLUME OF WATER/FOOT OF CASING (GAL.) = 4" 0.66 

5. VOLUME OF WATER IN CASING (GAL.)(#3 x #4) = 0.00 5" 1.04 

6. VOLUME OF WATER TO REMOVE (GAL.)(#5 x 3) = 0.0 6" 1.50 

7. VOLUME OF WATER ACTUALLY REMOVED (GAL.) = 8" 2.60 

V=0 .0408 x (CASING DIAMETER 

IN INCHESf 

ACCUMULATED VOLUME PURGED (GALLONS) 

--,_!l.RAMETERS 

SPEC. COND. (umhos) 

TEMPERATURE 0c 

TURBIDITY 

DISSOLVED OXYGEN (mg/L) 

ORP (mV) 

COMMENTS: 

-

N:\11172730.00000\Excel\EMCA Site\Calcs and lnformation\Well Purging Logs 
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LOW FLOW GROUNDWATER PURGING/SAMPLING LOG 

Prqject: Site: R & H Ringwood Facility · ·. Well#: 

~~~piing Personnel: -'-------------- Date: Company: URS Corporation · ----- ---"'---'~~-'=~:.=..:.;::___ 

High Density Polyethylene 
Purging/ 

Sampling 
Device: Low Flow Peristaltic Pump (GeoPump 2) Tubing Type: and Silicone Tubing Inlet: Midpoint of Screen. . 

Measuring Below Top of Initial Depth 
Point: Riser lo Water: 

Casing 
Type: 

Sample ID: ----------

Sample Parameters: 

Comments: 

TIME pH TEMP (°C) 

Tolerance: 0.1 -

Depth to 
Well Bottom: ------ -----

Volume in 1 
Well Casing 

(liters): 

Sample Time: ----------

PURGE PARAMETERS 

COND. DISS. 0 2 TURB. 
(µmhos) (mg/I) (NTU) 

3"!. 10% 10·1. 

Well 
Diameter: 

QA/QC: 

Eh (mV) 

+ or-10 

Estimated 
Purge 

Volume 
(liters): 

FLOW 
RATE 

(ml/min.) 

. 

-
lnform;;otion: WATER VOLUMES--0.75 inch diameter well = 87 mVlt; 1 inch diameter well= 154 mVft; 2 inch diameter well = 617 ml/ft; 

4 inch diameter well= 2470 mvtt (vola1= iu1h) 

Screen 
Length: 

DEPTH TO 
WATER 

(btor) 

M:\SMoellef'J..ow now purge log 
10n6/2002 3 :24 PM 
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SITE: 

COLLECTED BY: 

PROJECT No. 

MONITORING WELL 
No. 

NOTES: 

URSC orpora ion 

GROUNDWATER MONITORING WELL 
DATA COLLECTION SHEET 

DATE: 

TIME: 

Weather: 

PRODUCT LEVEL WATER LEVEL 
COMMENTS 

(ft. TOC) (ft. TOC) 

. 

-



FIELD SAMPLING REPORT URS . - . .. ··- -

. -
!-

LOCATION: PROJECT NO_: 

SITE: 

SAMPLE INFORMATION 

MATRIX: SAMPLE ID: 

SAMPLING METHOD: DUP.REP. OF: 

BEGINNING DEPTH: MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

END DEPTH: YES ( ) NO ( ) 

GRAB( ) COMPOSITE( ) DATE: TIME: 

CONTAINER PRESERVATIVE/ EXTRACTION ANALYTICAL ANALYSIS 

SIZE/TYPE # PREPARATION METHOD 

-· 

,-
···-

' ; 

NOTABLE OBSERVATIONS 

PIO READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS 

1st COLOR: 

2nd ODOR: 

OTHER: 

GENERAL INFORMATION 

WEATHER: SUN/CLEAR -- OVERCAST/RAIN -- WIND DIRECTION AMBIENT TEMP. 

SHIPMENT VIA: FED-X HAND DELIVER COURIER OTHER -- -- --
SHIPPED TO: 

COMMENTS: 

SAMPLER: OBSERVER: 

MA TRIX 1YPE CODES SAMPLING METHOD CODES 

DC = DRILL CUTTINGS SL= SLUDGE B =BAILER G =GRAB 

WG =GROUND WATER SO= SOIL BR = BRASS RING HA = HAND AUGER 

LH = HAZARDOUS LIQUID WASTE GS= SOIL GAS CS = COMPOSITE SAMPLE H = HOUOW STEM AUGER 

SH = HAZARDOUS SOLID WASTE WS = SURFACE WATER C = CONTINUOUS FLIGHT AUGER HP = HYDRO PUNCH 

SE = SEDIMENT SW = SWAP/WIPE OT = DRIVEN TUBE SS = SPLIT SPOON 

W = SWAB/WIPE SP = SUBMERSIBLE PUMP 

URSF-11311 OF 1/FSJVGCM 
FIGURE 3.3-2 
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CHAIN OF CUSTODY REC.ORD 
PROJECT NO. I SITE NAME 

SAMPLERS (PIWPIT/SIGNATVRE) 

DELNERY SERVICE: ------- AIRBIU. NO.: _____ _ 

LOCATION 
IDEfffiflER DA TE 

COMP/ 
GRAB SAMPl£ ID 

Sl. · Sl.l.OJE 
wr · DAINONO WATER 
WN • WASTE WATER 

MATRIX 

'NG · GAOUHD WATEJlll 
SO - SOI. 
DC • OMJ. CVTTHGS 

RELINQUISHED BY (SIGNATURE) DATE TIME RECEIVED BY (SIGHAl\.llE) DATE TIME 

REUNOUISHED BY (SIGNAlU<E) DATE TIME RECEIVED FOR LAB BY (SIGNATURE) DATE TIME 

DistriblAion: Original accompanies shipmen~ copy to coorefmalor field files 

WO • oc:vH W4TE1' 
WS · SURFACE WAl£A 
WO • WATER F'IEU> 0C 

URS 
LAB-----------
COOLEA ___ of ___ _ 

of 

REMARKS 
r § ~ ~> 
~ "'~ 'f ~ 

;!;~ :i; ~o 

" fx u gft 

! olL 92 
::l!: ~l!: !'i 

U4 . ~ UOlJI) WA.STE 
l1 · Fl.OAJWGlfREE ""10UC1 ON OW lAlll.E 

SPECIAL INSTRUCTIONS 

Figure C4-1 



EXHIBIT "C" 
NOTICE OF ORDER 

Rohm and Haas Company ("Respondent") is subject to an Order On Consent (Index 
# A3-0534-1205) (the "Order") issued by the Commissioner of the New York State Department of 
Environmental Conservation (the "Department"under Article 27, Title 13, and Article 71, Title 27 
of the Environmental Conservation Law of the State ofNew York ("ECL") for a site located at 605-
609 Center A venue, and 604-612 Fayette A venue, Mamaroneck, New York, New York (the "Site"). 

The Site has been designated by the Department as an inactive hazardous waste 
disposal site, as that term is defined at ECL Section 27-1301.2, and has been listed in the Registry 
of Inactive Hazardous Waste Disposal Sites in New York State as Site# 360025. The Department 
has classified the Site as a Class "2" site pursuant to ECL Section 27-1305.4.b. Thi~ classification 
means that the Department has determined that the Site presents a significant threat to the public 
health or environment. The Site is more particularly described in the legal description that is 
attached hereto as Schedule "A." 

The purpose of the Order is to provide for the development and implementation of 
an inactive hazardous waste disposal site remedial program for the Site. The effective date of the 
Order was . A copy of the Order, as well as any and all Department
approved Work Plans under this Order can be reviewed at the Department's Central offices located 
at 625 Broadway, Albany, New York 12233 by contacting _______ _ 

This Notice of Order is being filed with the recording officer in accordance 
with Paragraph X of the Order to give all parties who may acquire any interest in the Site notice of 
this Order. 

- - ---·---- -------- -----·-·----·- .. ---- -------
WHEREFORE, the undersigned has signed this Notice of Order in compliance with 

the terms of the Order. 

Respondent 

By: ____________ _ 

Title: --------------
Date: _____________ _ 

acknowledgement 



EXHIBIT "D" 

ENVIRONMENTAL EASEMENT 

THIS INDENTURE made this _ _ day of , 200_, between 
Rohm and ·Haas Company having an office at 100 Independence Mall West, Philadelphia, 
Pennsylvania 19106-2399 (the "Grantor"), and The People of the State of New York (the 
"Grantee."), acting through their Commissioner of the Department of Environmental Conservation 
(the "Commissioner", or "NYSDEC" or "Department" as the context requires) with its headquarters 
located at 625 Broadway, Albany, New York 12233. 

WHEREAS, the Legislature of the State ofNew York has declared that it is in the public interest 
to encourage the remediation of abandoned and likely contaminated properties ("brownfield sites") 
that threaten the health and vitality of the communities they burden while at the same time ensuring 
the protection of public health and the environment; and 

WHEREAS, the Legislature of the State of New York has declared that it is in the public interest 
to establish within the Department a statutory environmental remediation program that includes the 
use of environmental easements as an enforceable means of ensuring the performance of operation, 
maintenance, and/or monitoring requirements and of ensuring the potential restriction of future uses 
of the land, when an environmental remediation project leaves residual contamination at levels that 
have been determined to be safe for a specific use, but not all uses, or which includes engineered 
structures that must be maintained or protected against damage to perform properly and be effective, 
or which requires groundwater use or soil management restrictions; and 

WHEREAS, the Legislature of the State ofNew York has declared that environmental easement 
shall mean an interest in real property, created under and subject to the provisions of Article 71, Title 
36 of the New York State Environmental Conservation Law ("ECL") which contains a use restriction 
and/or a prohibition on the use ofland in a manner inconsistent with engineering controls which are 
intended to ensure the long term effectiveness of a brownfield site remedial program or eliminate 
potential exposure pathways to hazardous waste or petroleum; and; 

WHEREAS, Grantor, is the owner of real property located in the City/TownNillage of 
_ ___________ County, New York known and designated on the tax map of the 
____ of as tax map parcel number , section _block _ · 
lot __ , being the same as that property conveyed to Grantor by deed on , and 
recorded in the Land Records of the County Clerk at page __ , liber _~of Deeds, 
comprised of approximately __ acres, and hereinafter more fully described in Schedule A attached 
hereto and made a part hereof ( the " Controlled Property"); and; 

Attach an adequate legal description o(the property subject to the easement, or 
reference a recorded map. ](the easement is on only a part of a parcel o(land 
which is not subdivided into encumbered and unencumbered portions, a legal 
description needs to be created by a survey bearing the seal and signature of a 
licensed land surveyor with reference to a metes and bounds description. 



WHEREAS, the Commissioner does hereby acknowledge that the Department accepts this 
Environmental Easement in order to ensure the protection of human health and the environment and 
to achieve the requirements for remediation established at this Controlled Property until such time 
as this Environmental Easement is extinguished pursuant to ECL Article 71, Title 36;and 

NOW THEREFORE, in consideration of the covenants and mutual promises contained herein and 
the terms and conditions of Brownfield Cleanup Agreement Number /State 
Assistance Contract Number /Order on Consent NumberA3· £))3K-l to\, Grantor 
grants, conveys and releases to Grantee a permanent Environmental Easement p~rsuant to Article 
71, Title 36 of the ECL in, on, over, under, and upon the Controlled Property as more fully described 
herein ("Environmental Easement"). 

1. Purposes. Grantor and Grantee acknowledge that the Purposes of this Environmental 
Easement are: to convey to Grantee real property rights and interests that will run with the land in 
perpetuity in order to provide an effective and enforceable means of encouraging the reuse .and 
redevelopment of this Controlled Property at a level that has been determined to be safe for a specific 
use while ensuring the performance of operation, maintenance, and/or monitoring requirements; and 
to ensure the potential restriction of future uses of the land that are inconsistent with the above-stated 
purpose. 

2. Institutional and Engineering Controls. The following controls apply to the use of 
the Controlled Property, run with the land are binding on the Grantor and the Grantor's successors 
and assigns, and are enforceable in law or equity against any owner of the Controlled Property, any 
lessees, and any person using the Controlled Property: 

residential 
commercial 
industrial 

A. The Controlled Property may be used for 

use as long as the following long-term engineering controls are employed: 

B. The Controlled Property may not be used for a higher level of use such as · 
unrestricted/ residential I commercial use and the above-stated engineering controls may not be 
discontinued without an amendment or extinguishment of this Environmental Easem_ent. 

C. Grantor covenants and agrees that until such time as the Environmental Easement 
is extinguished in accordance with the requirements of Article 71, Title 36 of the ECL, the property 
deed and all subsequent instruments of conveyance relating to the Controlled Propertyshall state in 
at least fifteen-point bold-faced type: 



This property is subject to an environmental 
easement held by the New York State 
Department of Environmental Conservation 
pursuant of Title 36 to Article 71 of the 
Environmental Conservation Law. 

. C. Granter covenants and agrees that this Environmental Easement shall be 
incorporated in full or by reference in any leases, licenses, or other instruments granting a right to 
use the Controlled Property. 

D. Granter covenants and agrees that it shall annually, or such time as NYSDEC may 
allow, submit to NYSDEC a written statement by an expert the NYSDEC may find acceptable 
certifying under penalty of perjury that the controls employed at the Controlled Property are 
unchanged from the previous certification or that any changes to the controls employed at the 

. ~ 0 ntrolled Property were approved by the NYSDEC, and that nothing has occurred that would 
ll~pair the ability of such control to protect the public health and environment or constitute a 
violation or failure to comply with any Site Management Plan for such controls and giving access 
to such Controlled Property to evaluate continued maintenance of such controls. 

3 - Right to Enter and Inspect. Grantee, its agents, employees, or other representatives 
~ f the State may enter and inspect the Controlled Property in a reasonable manner and at reasonable 
h:i:nes to assure compliance with the above-stated restrictions. 

4_ Reserved Granter's Rights. Granter reserves for itself, its assigns, representatives, and 
~Uccessors in interest with respect to the Property, all rights as fee owner of the Controlled Property, 
1Ucluding: 

1. Use of the Controlled Property for all purposes not inconsistent with, or limited 
by the terms of this Environmental Easement; 

· 2. The right to give, sell, assign, or otherwise transfer the underlying fee interest to 
the Controlled Property by operation oflaw, by deed, or by indenture, subject and subordinate to this 
Environmental Easement· 

' 
5_ 

Enforcement 

A. This environmental easement is enforceable in law or equity in perpetuity by . · 
Granter, Grantee, or any affected local government, as defined in ECL Section 71-3603, against the ·. 
0 ~ner of the Property, any lessees, and any person using the land. Enforcement shall not be defeated 
because of any subsequent adverse possession, I aches, estoppel, or waiver. It is not a defense in any 
action to enforce this environmental easement that: it is not appurtenant to -an interest in real 
Property; it is not of a character that has been recognized traditionally at common law; it imposes 
a :negative burden; it imposes affirmative obligations upon the owner of any interest in the burdened 



EXHIBIT "G" 

RI/FS WORK PLAN REQUIREMENTS 

The Investigation Work Plan shall include but not be limited to: 

1. A chronological description of the anticipated RI/FS activities together with a 
schedule for the performance of these activities. 

2. A Sampling and Analysis Plan that shall include: 

(i) A quality assurance project plan that describes the quality assurance and 
quality control protocols necessary to achieve the initial data quality objectives. This plan shall 
designate a data validation expert and must describe such individual's qualifications and experience; 

(ii) A field sampling plan that defines sampling and data gathering methods in a 
manner consistent with the "Field Methods Compendium," OSWER Directive 9285.2-11 (draft June 
1993), as supplemented by the Department; 

(iii) A health and safety plan to protect persons at and in the vicinity of the Site 
during the performance of the RI/FS which shall be prepared in accordance with 29 CFR 1910 and 
all other applicable standards by a certified health and safety professional. Respondent shall add 
supplemental items to this plan necessary to ensure the health and safety of all persons at or in the 
vicinity of the Site during the performance of any work pursuant to this Order; and 

(iv) A citizen participation plan that is, at a minimum, consistent with the 
Department's publication "Citizen Participation in New York's Hazardous Waste Site Remediation 
Program: A Guidebook," dated June 1998, any subsequent revisions thereto, and 6 NYCRR Part 
375. 

3. The Work Plan shall incorporate all elements of an RI/FS as set forth in CERCLA, 
as amended, the NCP, the USEPA guidance document entitled "Guidance for Conducting Remedial 
Investigations and Feasibility Studies under CERCLA," dated October 1988, and any subsequent 
revisions thereto in effect at the time the RI/FS Work Plan is submitted, and appropriate USEP A and 
Department technical and administrative guidance documents. 

4. The Work Plan shall provide for an FS evaluating on-Site and off-Site remedial 
actions to restore the Site to pre-disposal conditions, to the extent feasible and authorized by law. 
At a minimum, alternatives shall evaluate the elimination or mitigation of all significant threats to 
the public health and to the environment presented by hazardous waste disposed at the Site through 
the proper application of scientific and engineering principals. 



EXHIBIT "H" 

IRM WORK PLAN REQUIREMENTS 

The IRM Work Plan shall include, at a minimum, the following: 

1. a summary of the data supporting the extent of the proposed IRM; 

2. a chronological description of the anticipated IRM activities; 

3. a schedule for performance of the IRM activities; 

4. detailed documents and/or specifications prepared, signed, and sealed by a 
Professional Engineer providing sufficient detail to implement the Department-approved IRM, 
including, as appropriate, a description of soil and sediment erosion control, storm water 
management and monitoring, and dust, odor, and organic vapor control and monitoring procedures 
to be implemented during remedial activities, and a detailed description of confirmation sampling 
and site restoration plans; 

5. a health and safety plan, including a community air monitoring plan; 

6. a contingency plan, including a description of procedures for dismantling and 
removing remedial structures and equipment from the Site, if applicable; 

7. a citizen participation plan, if required, that incorporates appropriate activities 
outlined in the Department's publication "Citizen Participation in New York'sMazardous Waste Site 
Remediation Program: A Guidebook," dated June 1998, any subsequent revisions thereto, and 6 
NYCRR Part 375; 

8. an OM&M Plan, ifthe performance of the Department-approved IRM results in a 
treatment system which is expected to operate for greater than 18 months. If the system will not 
operate for greater than 18 months, or if only monitoring is required, only a monitoring plan will be 
needed; and 

9. a description of institutional controls to be implemented as well as written approval 
from the owner of the affected property if the remedy selected requires implementation of an 
institutional control at an off-Site location or if the person responsible for the remedy is not the Site · 
owner. 



EXHIBIT "I" 

REMEDIATION WORK PLAN REQUIREMENTS 

The Remediation ("RD/RA") Work Plan shall include the following: 

1. A detailed description of the remedial objectives and the means by which each 
element of the selected remedial alternative will be implemented to achieve those objectives, 
including, but not limited to: 

(i) the construction and operation of any structures; 

(ii) the collection, destruction, treatment, and/or disposal of hazardous wastes 
and substances and their constituents and degradation products, and of any soil or other materials 
contaminated thereby; 

(iii) the collection, destruction, treatment, and/or disposal of contaminated 
groundwater, leachate, and air; 

(iv) physical security and posting of the Site; 

(v) quality control and quality assurance procedures and protocols to be applied 
during implementation of the Remedial Construction; and 

(vi) monitoring which integrates needs which are present on-Site and off-Site 
during implementation of the Department-selected remedial alternative. 

2. A schedule for submission of "Biddable Quality" documents for the Remedial 
Design including, but not limited to, documents and specifications prepared, signed, and sealed by 
a Professional Engineer. These plans shall satisfy all applicable local, state, and federal laws, rules, 
and regulations; 

3. A time schedule to implement the Remedial Design; 

4. The parameters, conditions, procedures, and protocols to determine the effectiveness 
of the Remedial Design, including a schedule for periodic sampling of all media of concern, 
including groundwater monitoring wells on-Site and off-Site; 

5. A description of operation, maintenance, and monitoring activities to be. undertaken 
after the Department has approved construction of the Remedial Design, including the number of 
years during which such activities will be performed (where appropriate) and a specific description 
of the criteria to be used to decide when operation of such activities may be discontinued. 

6. A contingency plan to be implemented if any element of the Remedial Design fails 
to achieve any of its objectives or otherwise fails to protect human health or the environment; 



7. A health and safety plan for the protection of persons at and in the vicinity of the Site 
during and after construction. This plan shall be prepared in accordance with 29 CFR 1910 by a 
certified health and safety professional; and 

8. A citize~ participation plan which incorporates appropriate activities outlined in the 
Department's publication "Citizen Participation in New York's Hazardous Waste Site Remediation 
Program: A Guidebook," dated June 1998, any subsequent revisions thereto, and 6 NYCRR Part 
375. 



EXHIBIT "J" 

OM&M WORK PLAN REQUIREMENTS 

The OM&M Work Plan shall provide for: 

1. Operation and maintenance of engineering controls and/or treatment systems; 

2. Maintenance of institutional controls, where applicable; 

3. Yearly certification by a Professional Engineer of the continued effectiveness of any 
institutional and/or engineering controls, where applicable. The certification must identify the 
required controls and evaluate whether the controls should remain in place and effective for the 
protection of public health and/or the environment; 

4. A monitoring plan which describes the measures for monitoring the performance and 
effectiveness of the remedy at the Site; 

5. A contingency plan which describes procedures which may be required to protect 
and/or maintain the operation of the remedy in the event of an emergency, such as a fire, spill, tank 
or drum overflow or rupture, severe weather, or vandalism; 

6. A health and safety plan and a list of records and references; 

7. Monitoring and reporting of the performance and effectiveness of the remedy, both 
short and long-term, by: 

(i) Assessing compliance with actual or equivalent discharge permit limits; 

(ii) Assessing achievement of the remedial performance criteria; and, 

(iii) Sampling and analysis of appropriate media. 

8. A determination that the remedy is complete by demonstrating that the remedial 
action objectives have been achieved. 
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DECLARATION STATEMENT- RECORD OF DECISION _ 

Former EMCA Inactive Hazardous Waste Disposal Site 
Mamaroneck (V), Westchester County, New York 

Site No. 3-60-025 

Statement of Purpose and Basis 

The Record of Decision (ROD) presents the selected remedy for the Former EMCA site, a Class 2 
inactive hazardous waste disposal site. The selected remedial program was chosen in accordance 
with the New York State Environmental Conservation Law and is not inconsistent with the National 
Oil and Hazardous Substances Pollution Contingency Plan of March 8, 1990 (40CFR300), as 
amended. 

This decision is based on the Administrative Record of the New York State Department of 
Environmental Conservation (NYSDEC) for the Former EMCA inactive hazardous waste disposal 
site, and the public's input to the Proposed Remedial Action Plan (PRAP) presented by the 
NYSDEC. A listing of the documents included as a part of the Administrative Record is included 
in Appendix B of the ROD. 

Assessment of the Site 

Actual or threatened release of hazardous waste constituents from this site have been addressed by 
implementing the interim remedial measure identified in this ROD. The treatment of contaminated 
groundwater via emulsified vegetable oil injections has significantly reduced the threat to public 
health and the environment. Therefore, a groundwater monitoring program will be implemented to 
monitor the effectiveness of previous remedial actions in preventing further contamination of the 
groundwater. 

Description of Selected Remedy 

Based on the results of the Remedial Investigation and Feasibility Stl.idy (RI/FS) for the Fornier 
EMCA site and the criteria identified for evaluation of alternatives, the NYSDEC has selected No 
Further Action other than continued groundwater monitoring, and additional emulsified vegetable 
oil injections as a contingency. In addition, the remedy includes the following: · 

1. Development of a site management plan to address groundwater use restrictions. 
2. Imposition of an environmental easement. 
3. Periodic certification of the institutional and engineering controls. 
4. An investigation to determine the potential for vapor intrusion to occur in on-site buildings 

and to determine the need for vapor intrusion mitigation measures. 
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New York State Department of Health Acceptance 

The New York State Department ofHcalth (NYSDOH) concurs that the remedy selected for this site 
is protective of human health. · 

Declaration 

The selected remedy is protective of human health and the environment, complies with State and 
Federal requirements that are legally applicable or relevant and appropriate to the remedial action 
to the extent practicable, and i$ cost effective. This remedy utilizes permanent solutions and 
alternative . treatment or resource recovery technologies, to the maximum extent practicable, and 
satisfies the preference for remedies that reduce toxicity, mobllicy, or volume as a principal element. 

"" '''··· l UUJ 

Date Dale A. i;:>esnoyers, Director 
Division of Environmental Remediation 
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RECORD OF DECISION 

Former EMCA Site 
Mamaroneck (V), Westchester County, New York 

Site No. 3-60-025 
March 2005 

SECTION 1: SUMMARY OF THE RECORD OF DECISION 

The New York State Department of Environmental Conservation (NYSDEC), in consultation 
with the New York State Department of Health (NYSDOH), has selected a remedy for the 
Former EMCA site As more fully described in Sections 3 and 5 of this document, operations at 
the site related to the manufacture of electronic conducting paste used in the electronics industry 
resulted in the disposal of hazardous wastes, including volatile organic compounds, primarily 
l, l ,2-trichloro-1,2,2-trifluoroethane (Freon 113). It is believed that hazardous waste disposal 
occurred through various surface spills, which released Freon 113 through the soil to the 
groundwater. These wastes contaminated the groundwater at the site, and resulted in: 

a significant threat to human health associated with potential exposure to contaminated 
groundwater, and contaminated vapors entering into structures. 

• a significant environmental threat associated with the impacts of contaminants (VOCs) to 
groundwater. 

During the course of the investigation certain actions, known as interim remedial measures 
(IRMs), were undertaken at the Former EMCA site in response to the threats identified above. 
An IRM is conducted at a site when a source of contamination or exposure pathway can be 
effectively addressed before completion of the remedial investigation/feasibility study (RI/FS). 
The IRM undertaken at this site included emulsified vegetable oil injection to accelerate the 
natural microbial breakdown of Freon 113. 

Based on the implementation of the above IRM, the findings of the investigation of this site 
indicate that the site no longer poses a significant threat to human health or the environment, 
therefore No Further Action with continued groundwater monitoring and additional emulsified 
vegetable oil injections, as necessary, was selected as the remedy for this site. 
In addition, the remedy includes the following: 

• 
• 

Development of a site management plan to address groundwater use restrictions. 
Imposition of an environmental easement. 
Periodic certification of the institutional and engineering controls . 
An investigation to determine the potential for vapor intrusion to occur in on-site 
buildings and to determine the need for vapor intrusion mitigation measures. 
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The NYSDEC also will reclassify the site to a Class 4 site on the New York State Registry of 
Inactive Hazardous Waste Disposal Sites. 

The selected remedy, discussed in detail in Section 6, is intended to attain the remediation goals 
identified for this site in Section 6. The remedy must conform with officially promulgated 
standards and criteria that are directly applicable, or that are relevant and appropriate. The 
selection of a remedy must also take into consideration guidance, as appropriate. Standards, 
criteria and guidance are hereafter called SCGs. 

SECTION 2: SITE LOCATION AND DESCRIPTION 

The Former EMCA site is a 0.6-acre property located at 605-609 Center Avenue and 604-612 
Fayette Avenue in the Village of Mamaroneck, Westchester County (Figure 1) which housed a 
facility used for the manufacture of thick-filmed precious metal electronic conducting paste. As 
shown on Figure 1-2, the site is bounded to the northeast by Ogden A venue; to the northwest by 
Fayette Avenue; to southeast by Center Avenue; and to the southwest by Ceramic Company and 
Meta-Glo Furniture. 

The setting is commercial/industrial with some residential homes nearby. It is noted that the 
Happiness Laundry facility is located southeast of the site (upgradient). 

There is no domestic groundwater usage within one-half mile of the site. 

The nearest surface water body is the Sheldrake River located approximately 300 feet to the west 
of the site. 

SECTION 3: SITE IDSTORY 

3.1: OperationaVDisposal History 

From 1968 to May 1988, EMCA, a subsidiary of Rohm & Haas, owned and operated a business 
at the site to manufacture electronic conducting paste used in circuits by the electronics industry. 
The manufacturing activities were contained on the first floor of the building. The vacant lot 
(604 Fayette Avenue) was used for waste storage and is a likely area where surficial spills of 
Freon may have occurred. Other.potential areas of disposal or spills were the material storage 

·room, the ball milling room and the powder room. Freon 113 was used in the ball milling 
operation. 

Rohm & Haas transferred site ownership to DA-Columbia Cablevision who later merged with 
TCI Cablevision of Westchester and then with Cablevision of Westchester, the currenfsite 
owner. 

3.2: Remedial History 

The site has been the subject of several environmental investigations which identified several 
environmental conditions of concern. As part of a real property transfer, United Artists (UA) 
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Columbia Cablevision of Westchester, Inc. commissioned two environmental investigations of 
the site by Goldberg Zoino Associates, Inc. (GZA) which included the installation of eighteen 
(18) borings on the 0.6-acre site, covering most of the accessible portions of.the site and focusing 
on areas of potential contamination such as the waste storage area and a former buried gas tank. 
Nine (9) of these borings were completed as monitoring wells. Subsurface soil, groundwater 
and soil gas samples were collected from these locations and analyzed primarily for voes. 

Based on these investigations, GZA produced a Preliminary Site Assessment report dated March 
7, 1988, and an Assessment of Subsurface Conditions report dated June 30, 1988. A Risk 
Assessment report dated June 15, 1989 was also developed by Woodward-Clyde Consultants in 
connection with the site closure and sale of the property to the new owners, VA-Columbia 
Cablevision of Westchester. These reports clearly indicated that the groundwater was impacted 
by Freon 113 and six (6) other VOCs. Maximum groundwater contamination was as follows: 
Freon 113 (18,208 ppb), tetrachloroethene (380 ppb), 1,2-dichloroethene (320 ppb), 
trichloroethene (258 ppb), acetone (190 ppb), benzene (74 ppb) and chloroethene (55 ppb). 

Metals data from the GZA report showed levels below standards for filtered groundwater · 
samples. No unfiltered samples were collected at the time. 

On site soils were only slightly impacted by three (3) VOCs. The soil sampling conducted by 
GZA in May 1988 found that the soil cleanup guidelines were not exceeded for VOC 
contaminants. 

The soil vapor survey conducted in May 1988 detected the presence of an area of elevated photo
ionization detector (PID) response within the vacant lot north of the former waste storage area. 
A PID reading provides an indication of the presence of VOCs in an air or vapor sample. 

In 1991, the NYSDEC listed the site as a Class 2 site in the Registry oflnactive Hazardous 
Waste Disposal Sites in New York. A Class 2 site is a site where hazardous waste presents a 
significant threat to the public health or the environment and action is required. 

SECTION 4: ENFORCEMENT STATUS 

Potentially Responsible Parties (PRPs) are those who may be legally liable for contamination at 
a site. This may include past or present owners and operators, waste generators, and haulers. 

The NYSDEC and Rohm & Haas entered into a Consent Order on March 29, 1999. The Order 
obligates the responsible parties to implement a RI and any IRM(s) deemed appropriate. After 
the remedy is selected, the NYSDEC will approach the PRPs to implement the selected remedy 
under an Order on Consent. 

SECTION 5: SITE CONT AMINA TI ON 

A remedial investigation (RI) and engineering evaluation/cost analysis (EE/CA) has been 
conducted to evaluate the alternatives for addressing the significant threats to human health and 
the environment. 
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5.1: Summary of the Remedial Investieation 

The purpose of the RI was to define the nature and extent of any contamination resulting from 
previous activities at the site. The RI was conducted in two phases. The first phase was 
conducted in October 1999, and the second phase in July 2000. A supplemental field 
investigation was also conducted in July 2001 to provide additional data for the preparation of 
the Draft Final EE/CA Report. The field activities and findings of the investigation are 
described in the RI report. 

The following activities were conducted during the RI: 

• Research of historical information; 

Installation of two (2) temporary piezometers and five (5) geoprobe monitoring wells for 
analysis of groundwater as well as physical properties of soil and hydrogeologic 
conditions; 

Sampling of six (6) new and existing monitoring wells; 

• Collection of one (1) discrete groundwater sample using a direct push technique; 

• A survey of public and private water supply wells in the -area around the site; 

• Collection of four (4) soil vapor samples. Collection of three (3) indoor air samples. 
Collection of two (2) outdoor air samples. 

To determine whether the soil, groundwater and indoor air contain contamination at levels of 
concern, data from the investigation were compared to the following SCGs: 

• Groundwater, drinking water, and surface water SCGs are based on NYSDEC "Ambient 
Water Quality Standards and Guidance Values" and Part 5 of the New York State 
Sanitary Code. - · 

• Soil SCGs are based on the NYSDEC "Technical and Administrative Guidance 
Memorandum (TAGM) 4046; Determination of Soil Cleanup Objectives and Cleanup 
Levels". 

• Concentrations ofVOCs in air were compared to the NYSDOH's "Volatile Organic 
Compound Database" (NYSDOH Database). 

• A background surface soil sample was taken from a single location. This location was 
upgradient of the site, and was unaffected by historic or current site operations. The 
sample was analyzed for barium, copper, lead, silver and zinc. The results of t~e analysis 
were compared to data from the RI (Table I) to determine appropriate site remediation 
goals. 
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Based on the RI results, in comparison: to the SeGs and potential public health and 
environmental exposure routes, certain media and areas of the site required remediation. These 
are summarized below. More complete information can be found in the RI report. · 

5.1.1: Site Geoloey and Hydroeeology 

· Geologic conditions at the site are characterized by unconsolidated deposits composed 
predominantly of stratified medium to fine sand with localized beds of coarse sand, gravel, silt, 
and clay. Bedrock is assumed at an approximate depth of 40 feet. Groundwater conditions 
consist of a water table aquifer encountered at a depth of approximately 6 feet below ground 
surface. Groundwater generally flows to the northwest towards the Sheldrake River. 

5.1.2: Nature of Contamination 

As described in the RI report, many soil, groundwater, soil vapor and indoor air samples were 
collected to characterize the nature and extent of contamination. As summarized in Table 1, the 
main categories of contaminants that exceed their SCGs are volatile organic compounds (VOes). 

The VOes of concern are primarily Freon 113 and its breakdown by-products including 1,2-
dichloro-l, 1,2-trifluoroethane (Freon 123a) and chlorotrifluoroethene (Freon 1113). Other 
voes were also detected at elevated concentrations, however, the distribution of these 
contaminants suggested an off-site (upgradient) source. 

5.1.3: Extent of Contamination 

This section describes the findings of the investigation for all environmental media that were 
investigated. 

Chemical concentrations are reported in parts per billion (ppb) for water, parts per million (ppm) 
for waste, soil, and sediment, and micrograms per cubic meter (µg/m 3

) for air samples. For 
comparison purposes, where applicable, SCGs are provided for each medium. 

Table 1 summarizes the degree of contaniination for the contaminants of concern in soil, 
groundwater, soil vapor, and indoor air and comp.ares the data with the SeGs for the site. The 
following are the media which were investigated and a summary of the findings of the 
investigation. 

Surface Soil 

Direct contact was identified by the NYSDEe as a potential exposure pathway for metals based 
on previous investigations which showed that the groundwater contained concentrations of 
barium, copper, lead, silver and zinc, albeit at levels not exceeding groundwater standards. 
Therefore, as part of the RI, surface soil samples were collected from below the turf in _grassed 
areas near Fayette A venue and Ogden A venue, and composited for laboratory analysis. See 
Figure 2 for location of the composited surface soil sample. This composite sample (SS-02) was 
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considered to be an off-site background sample, and was analyzed for barium (134 ppm), copper 
(56.8 ppm), lead (214 ppm), silver (1.1 ppm) and zinc (167 ppm). 

Subsurface Soil 

Prior to the RI, eighteen {18) borings were installed on the 0.6-acre site, covering most of the 
accessible portions of the site and focusing on areas of potential contamination such as the waste 
storage area and a former buried gas tank. Nine (9) of the borings were completed as monitoring .1 

wells. Subsurface soil samples were collected from these locations and analyzed for voes. 
This soil sampling found that the soil cleanup guidelines were not exceeded for voe 
contaminants. Specifically, Freon 113 was detected at 1.2 parts per million (ppm) at a depth of 
2-4 feet below grade, and tetrachloroethene at 0.58 ppm and trichloroethene at 0.27 ppm at a 
depth of 6-8 feet (below the water table). The seGs for these compounds are 6 ppm, 1.4 ppm, 
and 0.7 ppm, respectively. 

As part of the RI, an on-site soil sample (SS-01) was collected from 0 to 6 inches below the 
existing asphalt and sub-base layers near former groundwater monitoring well location GZ-02 
from an area that was actively used during EMeA's former industrial activities. See Figure 2 
for sample location. This sample was analyzed for select metals including barium, copper, lead, 
silver and zinc, and contained a lead concentration of 445 ppm which is within the concentration 
range for background soils, as defined in NYSDEe "Technical and Administrative Guidance 
Memorandum (TAGM) 4046. All other metals concentrations in this sample were less than or 
comparable to background metals concentrations in soils. It should be noted that the surface of 
the site is almost entirely paved or covered by existing structures, although minor grassy areas 
exist along median strips between sidewalks and roadways. 

Groundwater 

During the RI, four ( 4) geoprobe wells with a screen slot size of 0.010-inch were installed in 
October 1999 to replace former wells (that could no longer be found) and to expand the area of 
investigation. The location of these wells and two previously existing wells ·(GZ-03 and GZ-06) 
that were sampled as part of the RI are shown on Figure 3. The replacement wells were 
constructed in small-diameter boreholes advanced using a Geoprobe. Upon borehole completion, 
one-inch inside diameter Schedule 40 polyvinyl chloride monitoring wells were installed in the 
open borehole to the same approximate depth as the former site wells. Two temporary 
piezometers (used for monitoring groundwater elevation) were also installed in the locations 
shown on Figure 3. Both piezometers were pulled and abandoned in accordance with the RI 
Work Plan following the October 1999 sampling event. One deep sample (GRAB-01 from 29 to 
31 feet below ground surface) was also collected adjacent to monitoring well MW-04 using a 
temporary Geoprobe screen point sampler. Groundwater conditions consist of a water table 
aquifer encountered at a depth of approximately 6 feet below ground surface. Groundwater 
generally flows to the northwest towards the Sheldrake River. Upgradient replacement well . · 
MW-01 was screened at 4 to 16 feet below grade. Replacement well MW-02 (installed near the 
source area) was screened at 3 to 16 feet below grade. Replacement wells MW-03 (installed in 
the contaminant source area) and MW-04 (installed along the downgradient edge of the site) 
were screened from 4.5 to 14.5 feet below grade. Monitoring well MW-05 was screened at 4 to 
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16 feet below grade, and was installed in July 2000 during the second phase of the RI to 
intercept any potential off-site plume. Monitoring well MW-06 was screened at 9 to 19 feet 
below grade, and MW-07 was screened at 10 to 20 feet below grade. Both of these monitoring 
wells were installed in June 2003 as part of the IRM Pilot Study. 

As part of the RI, in October 1999, groundwater samples were collected from the two existing 
overburden monitoring wells (GZ-03 and GZ~06) and four newly-installed overburden 
monitoring wells (MW-01 through MW-04), and one Geoprobe sample was collected in the 
vicinity of monitoring well MW-04. The following VOCs were detected at concentrations 
exceeding Class GA groundwater standards: benzene (up to 20 ppb), 1,2-dichloroethene (total) 
(up to 1,600 ppb ), tetrachloroethene (up to 240 ppb ), trichloroethene (up to 130 ppb ), Freon 113 
(up to 17,000 ppb), and vinyl chloride (up to 49 ppb). The Class GA groundwater standard for 
these compounds is 5 ppb, with the exception of benzene and vinyl chloride whose groundwater 
standards are l ppb and 2 ppb, respectively. Except for Freon 113, the highest concentration of 
each of these compounds was detected in upgradient well MW-01. This suggests that the 
presence of Freon 113 in the underlying groundwater is related to EMCA operations, but the 
other VOCs appear to have migrated onto the Former EMCA site from an adjacent business or 
businesses. The highest concentration of Freon 113 was detected in monitoring well MW-03. 
Specifically, Freon 113 was detected as high as 17,000 ppb in monitoring well MW-03 during 
the October 1999 sampling event. When this well was re-sampled in July 2000 and July 2001, 
the Freon 113 concentration was relatively unchanged at 11,000 ppb and 13,000 ppb, 
respectively. Significantly lower concentrations of Freon 113 were detected at the downgradient 
monitoring wells MW-04 and MW-05, indicating that it is unlikely that the Freon 113 plume 
extends off-site (beyond Fayette Avenue). 

Two wells (MW-01 and MW-04) were also analyzed for barium, copper, lead, silver and zinc 
during the October 1999 sampling event. Both filtered and unfiltered samples were collected. 
No metals concentrations exceeded Class GA groundwater standards. Total and dissolved iron 
and manganese analyses were performed on the July 2001 groundwater samples. Most of these 
samples exceeded the Class GA groundwater standards for iron and manganese. 

·Soil Gas 

Based on the results of previous on-site sampling, it was suspected that Freon 113 could have 
migrated off-site, particularly through soil gas. Therefore, during the RI, six ( 6) soil gas 
screening and analytical samples were collected from a depth of 2 to 3 feet into the vadose soil 
zone from both on-site and off-site locations as shown on Figure 4. Soil gas concentrations 
were measured in the field at five (5) of these sampling locations using a calibrated flame 
ionization detector (FID). The FID was employed as a non-specific field screening tool which 
responds to a variety of organic compounds including Freon 113. FID readings for three out of 
five soil gas screening locations were significantly elevated (25,000 µg/m3 or higher). In 
addition, soil gas samples were collected for laboratory analysis from sample locations SG-03 
and SG-05 during the October 1999 sampling event, and from SG-06 and SG-07 during the July 
2000 sampling event. Indoor air sampling conducted by NYSDOH at the residential properties 
located at 614 Center A venue and 530 Fayette A venue, indicate that soil vapor intrusion is not 
occurring. However, indoor air samples collected at the on-site building by NYSDOH showed 

Former EMCA Inactive Hazardous Waste Disposal Site 
RECORD OF DECISION 

March 2005 
Page 7 



Freon 113 levels were slightly above typical background levels, indicating a potential for vapor 
intrusion. In addition to the soil gas samples, ambient air samples were collected for laboratory 
analysis near SG-04 during the October 1999 sampling event, and near SG-07 during the July 
2000 sampling event. The ambient air samples exhibited only low levels of acetone (a common 
laboratory contaminant) and chloromethane. 

Indoor Air 

Due to the potential for off-site soil gas migration which could possibly affect indoor air quality 
in adjacent buildings, including residences, the NYSDOH collected indoor air samples from two 
homes near the Fonner EMCA site and within the Cablevision of Westchester facility located on 
the site. The concentrations of Freon 113 detected in the three buildings sampled by the 
NYSDOH in July 2000 were within or slightly above the typical background range for Freon 
113 in indoor and outdoor air. · 

With regard to samples collected from the Cablevision of Westchester office, Freon 113 was 
detected at a concentration of 17 µg/m3

• This concentration is greater than is typically seen in 
indoor air. The concentrations of two similar compounds, Freon 12 (12 µg/m3

) and Freon 11 (17 
µg/m3

) , were also greater than those typically found in indoor afr. The NYSDOH concluded that 
the detected Freon concentrations did not pose a health concern. Several other VOCs were 
detected within or slightly above the range of typical background levels in the on-site air sample. 
The NYSDOH concluded that the detected VOC concentrations did not pose a health concern. 

The NYDOH also collected air samples from the basement, first floor and outdoor air at two 
nearby homes. Freon 113, the primary contaminant of concern, was detected in all of these air 
samples, but at a concentration similar to typical background levels. Several other VOCs were 
also detected within or slightly above the range of typical background levels in the basement, 
first floor and outdoor air samples at these two homes. With respect to these VOCs, the 
NYSDOH also concluded that the detected concentrations did not pose a heath concern. 

5.2: Interim Remedial Measures 

An interim remedial measure (IRM) is conducted at a site when a source of contamination or 
exposure pathway can be effectively addressed before completion of the RI/FS. 

An EE/CA was conducted to evaluate the alternatives for addressing the significant threats to 
human health and the environment. One of the alternatives evaluated involved the injection of · 
organic substrates. This is an in-situ technology that offers a passive, low-cost approach to 
remediate groundwater contaminated with chlorinated hydrocarbons (including Freon 113). It 
consists of the introduction of soluble (lactate or rnolasse~) or insoluble (soybean oil) substrates 
which degrade in the aquifer to produce hydrogen, which in turn promotes anaerobic 
biodegradation. During this process, chlorinated hydrocarbons and their derivatives will degrade 
in the presence of native dehalogenating micro-organisms. Bench scale testing results _obtained 
from literature indicate that the pathway ofreductive dechlorination is Freon 113 to Freon 123a 
to Freon 1113 to trifluoroethene to acetate, hydrogen fluoride and hydrogen chloride. 
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During May 2003 through July 2004, a combination Pilot Study/IRM was performed to evaluate 
the effectiveness of vegetable (soybean) oil injection as a method to stimulate anaerobic 
biodegradation resulting in reductive dechlorination of Freon 113 in site groundwater as follows: 

1. In June 2003, approximately 220 gallons of edible oil substrate (EOS), or vegetable oil, 
and 205 gallons of sodium lactate were injected into the subsurface via 12 injection 
points as a method to stimulate anaerobic biodegradation resulting in reductive 
dechlorination of Freon 113 in site groundwater. Approximately 605 gallons of chase 
water was also added to distribute the EOS in the aquifer. 

2. In November 2004, a second injection was performed as follows: 

• 

• 

• 

Approximately 170 gallons of sodium lactate were injected through 12 injection 
points centered on monitoring well MW-03. 

Approximately 275 gallons ofEOS and 30 gallons of sodium lactate were 
injected through 10 injection points that encompassed monitoring wells MW-02 
and MW-06. In addition, 500 gallons of water were injected to distribute the 
EOS. 

Approximately 70 gallons of sodium lactate were injected through 3 injection 
points between MW-03 and MW-07. 

Approximately 28 gallons of sodium lactate were injected through 3 injection 
points around GZ-06. 

Freon 113 concentrations in the source area groundwater moni_toring well MW-03 declined 
dramatically immediately after the June 2003 vegetable oil/sodium lactate injection due to 
dilution and or sorption to the vegetable oil. Specifically, the Freon 113 in MW-03 dropped 
from a pre-injection concentration of 5,800 ppb in May 2003 to 68 ppb in July 2003. This 
represented an approximate 99 percent decrease during the period from May 2003 to July 2003. 

. . 

This rapid reduction of Freon 113 in MW-03 was attributed, in part, to sorption of the Freon 113 
to the vegetable oil. By July 2004, however, Freon 113 had returned to a level ( 4,900 ppb) 
exceeding 80 percent of the pre-injection concentration. This rebound has been attributed to the 
desorption of the Freon 113 from the vegetable oil as the micro-organisms break down the 
vegetable oil in the formation. Increased biodegradation rates are expected as substrate 
limitations are overcome with the second injection of substrate. 

The Freon 113 concentration in downgradient monitoring well MW-07 declined from 5,400 ppb 
in June 2003 to 110 ppb in July 2004. This shows that since the implementation of the IRM, 
Freon 113 concentrations in this well have declined by approximately 98 percent. If this trend 
continues, it is very unlikely that any Freon 113 contamination would ever migrate off::site. 

· Furthermore, the relatively low concentration levels and the continued downward trend in Freon 
113 concentrations observed in the other downgradient monitoring wells (MW-04 and MW-05) 
suggests that the Former EMCA site poses little or no impacts to off-site areas. 
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Other VOCs that do not appear to be related to site operatiOns have also been detected in the 
groundwater including tetrachloroethene, acetone, benzene, ethylbenzene and methyl ethyl 
ketone. The concentration levels of these compounds are low to moderate in comparison to the 
Freon 113 concentrations. The source of this contamination will be investigated and addressed 
separately from the PRAP for the Former EMCA site. 

The results of the dissolved oxygen (DO) readings indicate that biodegradation is occurring in 
the source area since the DO levels observed in MW-03 are much lower than those observed in 
the other, less impacted wells. The higher methane and lower sulfate concentration levels 
measured in the groundwater samples collected from MW-03 compared to the levels observed in 
the other wells also confirm that biodegradation is occurring in the vicinity of MW-03. Similar 
favorable biological conditions appear to exist in the vicinity of MW-07, but to a lesser extent. 

Evaluation of other bio-parameters such as ferrous iron and oxidation reduction potential, 
however, seem to suggest that subsurface conditions conducive to biodegradation have 
diminished since the initial vegetable oil/sodium lactate injection in June 2003. Over time the 
trend in DO levels has been increasing, suggesting that anaerobic conditions are diminishing. In 
an effort to maintain conditions favorable for reductive dechlorination of Freon 113 and its by
products that were established during the pilot study, additional injections of emulsified 
vegetable oil and/or sodium lactate were undertaken as an IRM in November 2004. The 
collection of groundwater samples following the November 2004 injections has not been 
performed yet, since microbial activity takes several months to show decreases in groundwater 
concentrations. 

Freon 113 concentrations in groundwater have decreased in most cases since the initial IRM (See 
Table 1 and Figure 5), and are expected to decrease further with the second injection of 
emulsified vegetable oil and sodium lactate which was performed in November 2004, as 
mentioned above. During the November 2004 injection, vegetable oil was not injected in the 
immediate vicinity of MW-03 in order to prevent the adsorption of the remaining Freon 113 
contamination into the freshly injected oil. 

5.3: Summary of Human Exposure Pathways: 

This section describes the types of human exposures that may present added health risks to 
persons at or around the site. A more detailed discussion of the human exposure pathways can 
be found in Appendix F of the EE/CA report. 

An exposure pathway describes the means by which an individual may be exposed to 
contaminants originating from a site. An exposure pathway has five elements: (1] a . 
contaminant source, (2] contaminant release and transport mechanisms, [3] a point of exposure, 
[4] a route of exposure, and [5] a receptor population. 

The source of contamination is the location where contaminants were released to the · 
environment (any waste disposal area or point of discharge). Contaminant release and transport 
mechanisms carry contaminants from the source to a point where people may be exposed. The 
exposure point is a location where actual or potential human contact with a contaminated 
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medium may occur. The route of exposure is the manner in which a contaminant actually enters 
or contacts the body (e.g., ingestion, inhalation, or direct contact). The receptor population is the 
people who are, or may be, exposed to contaminants at a point of exposure. 

An exposure pathway is complete when all five elements of an exposure pathway exist. An 
exposure pathway is considered a potential pathway when one or more of the elements currently 
does not exist, but could in the future. 

The only completed exposure pathway identified at the site is inhalation of contaminated vapors 
·in indoor air at the site by on-site workers. Freon 113 contaminated soil vapor was detected in 
the indoor air of the on-site buildings at levels that are slightly above background concentrations. 

In the absence of site remediation, the following are potential exposure pathways related to 
possible use or development of the site: 

• Inhalation of contaminated vapors, which may migrate into the indoor air of site 
structUres and nearby buildings from the sub-surface. Indoor air samples collected in 
three buildings show that the concentration of Freon detected was similar or slightly 
above background levels. 

• Ingestion of contaminated groundwater by on-site workers or future on-site residents. 
The area is served with public water and most homes and businesses are provided with 
public water. Therefore, exposure to contaminated groundwater is not expected to occur. 

5.4: Summary of Environmental Impacts 

This section summarizes the existing and potential future environmental impacts presented by 
the site prior to the IRM. Environmental impacts include existing and potential future exposure 
pathways to fish and wildlife receptors, as well as damage to natural resources such as aquifers 
and wetlands. 

Site contamination has impacted the groundwater resource in the upper glacial aquifer. 
However, the upper glacial aquifer is not used as a source of drinking water in the area. In 
addition, groundwater contamination does not appear to be migrating off-site. 

The nearest surface water body (the Sheldrake River) which is located within 300 feet of the site 
is not threatened by surface run off from the site since contaminant concentration levels in on
site soils are not significant, and most of the site is paved with asphalt. Therefore, a viable 
exposure pathway to fish and wildlife receptors is not present. 

. 
SECTION 6: SUMMARY OF THE REMEDIATION GOALS AND SELECTED 
REMEDY 

Goals for the remedial program have been established through the remedy selection process 
stated in 6 NYCRR Part 375-1.10. At a minimum, the remedy selected must eliminate or 
mitigate all significant threats to public health and/or the environment presented by the 

Former EMCA Inactive Hazardous Waste Disposal Site 
RECORD OF DECISION . 

March 2005 
Page 11 



hazardous waste disposed at the site through the proper application of scientific and engineering 
principles. 

Prior to the completion of the IRM described in Section 5.2, the remediation goals for this site 
were to eliminate or reduce to the extent practicable: 

• off-site migration of groundwater that does not attain ambient groundwater standards; 
and 

• the release of contaminants from subsurface soil into indoor air and ambient air through 
soil vapor. 

The NYSDEC believes that the IRM would accomplish these remediation goals provided that it 
continues to be operated and maintained in a manner consistent with the design. 

The main SCGs applicable to this project are as follows: 

l. TOGS 1.1.1 . - Ambient Water Quality Standards & Guidance Values and Groundwater 
Effluent Limitations. 
The No Further Action proposal is based on the success of the IRM and the NYSDEC's 
determination that its continued operation would achieve or closely approach the 
groundwater quality standards in TOGS 1.1. l . 

2. TAGM 4046 - Determination of soil cleanup objectives and cleanup levels. 
The No Further Action proposal is based on the results of the soil samples at the Fonner 
EMCA site which meet the soil cleanup objectives listed in TAGM 4046. 

The following elements of the IRM already completed have achieved the remediation goals and 
satisfy SCGs for the site: 

I. During May 2003 through July 2004, a combination Pilot Study/IRM was performed to 
evaluate the effectiveness of vegetable (soybean) oil injection as a method to stimulate 
anaerobic biodegradation resulting in reductive dechlorination of Freon 113 in site 
groundwater. Sodium lactate was also injected based on evaluations that were conducted 
during the preparation of the Pilot Study Work Plan. The pilot study consisted of 
injecting a commercially prepared edible oil substrate and commercially prepared sodium 
lactate into the subsurface via 12 injection points. 

2. Based in part on the March 2004 Pilot Study Report, an additional injection of.emulsified 
vegetable oil and sodium lactate was recommended as an IRM which was performed in 
November 2004. The November 2004 IRM consisted of injecting commercially prepared 
sodium lactate only in the immediate vicinity, and downgradient of MW-03 combined 
with the injection of commercially prepared edible oil substrate and sodium lactate 
upgradient ofMW-03. 
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Based on the results of the investigations at the site, the IRM that has been performed, and the 
evaluation presented here, the NYSDEC has selected No Further Action with continued 
groundwater monitoring and additional vegetable oil injections, as necessary, as the preferred 
alternative for the site. Once an operation, maintenance, and monitoring plan is in place, the 
NYSDEC will also reclassify the site from a Class 2 to a Class 4 on the New York Registry of 
Inactive Hazardous Waste Disposal Sites, which means the site is properly closed but requires 
continued management. 

The basis for this selection is the NYSDEC's conclusion that No Further Action with continued 
groundwater monitoring and additional vegetable oil injections, as necessary, will be protective 
of human health and the environment and will satisfy all SC Gs, as described above. Overall 
protectiveness is achieved through meeting the remediation goals listed above. 

Therefore, the NYSDEC concludes that No Further Action is needed other than OM&M and the 
institutional and engineering controls listed below. 

1. Development of a site management plan (SMP). The SMP will include the institutional 
controls and engineering controls to: (a) evaluate the potential for vapor intrusion to 
occur in any buildings developed on the site, including provision for mitigation of any 
impacts identified; (b) provide for the operation and maintenance of the components of 
the remedy; (c) monitor the groundwater and (e) identify any use restrictions on 
groundwater use. 

2. The SMP will require the property owner to provide an Institutional Control/Engineering 
Control (IC/EC) certification, prepared and submitted by a professional engineer or such 
other expert acceptable to the NYSDEC, annually or for a period to be approved by the 
NYSDEC, until the NYSDEC notifies the property owner in writing that this certification 
is no longer needed, which will certify that the institutional controls and engineering 
controls put in place are unchanged from the previous certification and nothing has 
occurred that would impair the ability of the control to protect public health or the 
environment or constitute a violation or failure to comply with any operation and 
maintenance or soil management plan. 

3. Imposition of an institutional control in the form of an environmental easement that will: 
(a) require compliance with the approved site management plan, (b) restrict use of 
groundwater as a source of potable or process water, without necessary water quality 
treatment as determined by the Westchester County Department of Health; and, ( c) 
require the property owner to complete and submit to the NYSDEC periodic IC/EC 
certifications. 

4. An investigation will be implemented to determine the potential for vapor intrusion to 
occur in on-site buildings and to determine the need for vapor intrusion mitigation 
measures. This will include, at a minimum, the collection of sub-slab soil vapor and 
indoor air samples in the buildings and an outdoor ambient air sample. The investigation 
will also include the investigation of off-site soil vapor migration and the need for vapor 
mitigation measures at off-site buildings. If mitigation systems are necessary in on-site or 
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off-site structures, the monitoring and maintenance of these systems will be included as a 
component of the SMP and thus be subject to the maintenance, monitoring and 
certification process required as part of the SMP. 

SECTION 7: IDGHLIGHTS OF COMMUNITY PARTICIPATION 

As part of the remedial investigation process, a number of Citizen Participation activities were 
undertaken to inform and educate the public about conditions at the site and the potential 
remedial alternatives. The following public participation activities were conducted for t~e site: 

• 

• 

• 

• 

• 

Repositories for documents pertaining to the site were established . 

A public contact list, which included nearby property owners, elected officials~ local 
media and other interested parties, was established. 

A Fact Sheet was sent to the site's contact list, advising the public of a 30-day public 
comment period and providing the time and date for a public meeting in their community. 

A public meeting was held on March 2, 2005 to present and receive comment on the 
PRAP. 

A responsiveness summary (Appendix A) was prepared to address the comments 
received during the public comment period for the PRAP. 
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TABLE 1 
Nature and Extent of Contamination 

May 1988-March 1989 

SUBSURFACE Contaminants of 
SOIL Concern 

Volatile Organic Benzene 

Compounds Chloroethane 

(VOCs) 

Chloroform 

1, 1-Dichloroethene 

1,2-Dichloroethene 
(total) 

Ethylbenzene 

Tetrachloroethene 

1,1,1-
Trichloroethane 

Trichloroethene 

I ,I ,2-Trichloro-1 ,2,2-
trifluoroethane (Freon 

113) 

Vinyl Chloride 

GROUNDWATER Contaminants of 
Concern 

Acetone 

Volatile Organic Benzene 

Compounds (VOCs) Chloroethane 

Chloroform 

1,1-Dichloroethane 

1,i-Dichloroethene 
(total) 
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Pre-RI 

Concentration 
Range Detected 

(ppm)" 

ND to 0.27 

ND 

ND to 0.06 

ND 

ND to 0.10 

ND to 0.01 

ND to 0.58 

ND 

ND to 0.27 

ND to 1.2 

ND 

Concentration 
Range Detected (ppb )• 

ND to 190 

ND to 74 

ND to 55 

NDto5 

NDto5 

ND to 320 

SCGb 
(ppm)" 

0.06 

1.9 

0.3 

0.4 

0.3 

5.5 

1.4 

0.76 

0.7 

6.0 

0.12 

SCGb 
(ppb). 

50 

1 

5 

7 

5 

5 

Frequency of 
Exceeding SCG 

1 of26 

0 of26 

0 of26 

0 of26 

0 of26 

0 of26 

Oof26 

0 of26 · 

Oof26 

0 of26 

0 of26 

Frequency of 
Exceeding 

SCG 

1 of 18 

6of18 

4of18 

0of18 
-
0of18 

3of18 
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GROUNDWATER 

Volatile Organic 

Compounds (VOCs) 

SUBSURFACE 
SOIL 

Inorganic 

Compounds 

GROUNDWATER 

Volatile Organic 

Compounds (VOCs) 

TABLE 1 (Continued) 
Nature and Extent of Contamination 

October 1999-June 2003 
Pre-IRM 

Contaminants of Concentration 
Concern Range Detected (ppb )8 

Ethylbenzene ND to 6 

Tetrachloroethene NDto380 

1, 1, I-Trichloroethane ND to 15 

Trichloroethene NDto258 

I, I ,2-Trichloro-1,2,2- ND to 18,208 
trifluoroethane (Freon 

113) 

Contaminants of Concentration 
Concern Range Detected (ppm)• 

Barium 176 

Copper 62.4 

Lead 445 

Silver 0.37 

Zinc 158 

Contaminants of Concentration 
Concern Range Detected 

(ppb)" 

Acetone ND to 2,000 

Benzene ND to 74 

Methyl ethyl ketone ND to 46 

Chloroethane ND to 55 

Chloroform ND to IO 

1,1-Dichloroethene ND to 33 

1,2-Dichloroethene ND to 1,600 
{total) 
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SCGb 
(ppb)8 

5 

5 

5 

5 

5 

SCGb 
(ppm)" 

1341 

56.81 

2141 

1.1' 

1671 

SCGb 
(ppb). 

50 

1 

50 

5 

7 

5 

5 

Frequency of 
Exceeding 

SCG 

I of 18 

I of 18 

3of18 

6of18 

14of18 

Frequency of 
Exceeding 

SCG 

1 of I 

1of1 

1 of I 

0of1 

0of1 

Frequency of 
Exceeding 

SCG 

7 of34 

13 of 43 

Oof27 

4of43 

2 of43 
' 

1 of26 

6 of30 
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GROUNDWATER 

Volatile Organic 

Compounds (VOCs) 

Inorganic 

Compounds 

SOIL GAS 

Volatile Organic 

Compounds (VOCs) 

TABLE 1 (Continued) 
Nature and Extent of Contamination 

October 1999-June 2003 
Pre-IRM 

Contaminants of · Concentration 
Concern Range Detected 

(ppb)a 

Ethyl benzene NDto6 

Tetrachloroethene ND to 380 

1,1,1-Trichloroethane ND to 15 

Trichoroethene ND to258 

1, 1,2-Trichloro-1,2,2- ND to 18,208 
trifluoroethane (Freon 

113) 

l ,2-Dichloro-1,2,2- ND to 78 
trifluoroethane 

Chlorotrifluoroethene NA 

Vinyl Chloride ND to 49 

Xylene (total) ND 

Methyl tert-butyl ether ND to 51 

Iron 437 to 27,900 

Manganese 77.6 to 6,120 

Contaminants of Concentration 
Concern Range Detected 

(ppbv}8 

Acetone ND to 420 

Benzene ND to 660 

Methyl ethyl ketone ND to 37 

Carbon Disulfide ND to 28 

Chloroform ND to 1.2 

1, 1-Dichloroethane ND to 0.97 

Ethylbenzene ND to 12 

Former EMCA Inactive Hazardous Waste Disposal Site 
RECORD OF DECISION 

SCGb 
(ppb)a 

5 

5 

5 

5 

5 

5 

5 

2 

10 

10 

300 

300 

SCGb 

(ppbv)8 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

Frequency of 
Exceeding 

SCG 

1 of43 

4 of43 

2 of43 

9 of43 

30 of43 

5 of7 

OofO 

9 of43 

0 of26 

1 of6 

13of13 

4 of6 

Number of 
Samples 

6 

6 

6 

6 

- 6 

6 

6 
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SOIL GAS 

Volatile Organic 

Compounds (VOCs) 

INDOOR AIR 

Volatile Organic 

Compounds (VOCs) 

TABLE 1 (Continued) 
Nature and Extent of Contamination 

October 1999-June 2003 
Pre-IRM 

Contaminants of Concentration 
Concern Range Detected 

(ppbv)• 

Methylene Chloride ND to I 

Tetrachloroethene NDto2.2 

I, I, I -Trichloroethane ND to 11 

Trichloroethene ND to 0.92 

I, l ,2-Trichloro-1,2,2- ND to 3,300 
trifluoroethane (Freon 

113) 

Toluene ND to 15 

Xylene (total) ND to 92 

Contaminants of Concentration 
Concern 

Range Detected (µg/m3
)" 

Indoor Outdoor 

Freon 12 1.6 - 12 2.2 - 2.6 

Chloromethane 1.0 [PL] - 1.2 - 1.3 
1.6 

Freon 11 1.0 [PL] - <1.0 - 1.0 [PL] 
17 

Freon 113 1.0 [PL] - 1.0 [PL] 
17 

I, 1-Dichloroethene 1.0 [PL] - <1.0 - 1.0 [PL] 
9.4 

Methylene Chloride 1.0 [PL] - 1.0 [PL] - 4.4 
70 

Hexane 1.0 [PL] - 1.0 [PL] 
36 

Fonner EMCA Inactive Hazardous Waste Disposal Site 
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SCGb Number of 
(ppbv)• 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

NYSDOH 

Indoor 

25%-75o/o 

<1.0 - <1.0 

<1.0 - 1.0 

< 1.0-3.3 

<1.0 - <1.0 

<1.0 - <1.0 

<3.0- 5.6 

<1.0 - 3.5 

Samples 

. 6 

6 

6 

6 

6 
·-

6 

6 

Database2 

Outdoor 

25%-
75% 

<1.0-
<1.0 

<1.0 - 1.3 

<1.0 -
<1.0 

<1.0 -
<1.0 

<1.0 -
<1.0 

<1.0-3.7 

<1.0 - 1.8 
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INDOOR AIR 

Volatile Organic 
Compounds (VOCs) 

TABLE 1 (Continued) 
Nature and Extent of Contamination 

October 1999-June 2003 
Pre-IRM 

Contaminants of Concentration 
Concern 

Range Detected (µg/m3t 

Indoor Outdoor 

Chlorofonn <1.0 - 1.5 <LO 

I, I , I-Trichloroethane <1.0- 165 <1.0 - 1.0 [PL] 

Benzene 2.1 - 12 2.6 - 2.8 

Toluene 2.4 - 108 5.6 - 11 

Tetrachloroethene < 1.5 - 1.5 <1.5 
[PL] 

Ethylbenzene 1.0 [PL] to 1.0 [PL] - 1.1 
28 .. 

m/p-Xylene 1.0 [PL] - 1.0 [PL] - 2.1 
49 

o-Xylene 1.0 [PL] - 1.0 [PL] - 1.3 
33 

Styrene < l.0- 3.4 <1.0 

1,3,5- <1.0- 15 1.0 [PL] 
T rimethy I benzene 

1,2,4- <1.0 - 56 1.0 [PL} 
Trimethylbenzene 

1,4-Dichlorobenzene < 1.5 - 6.2 <1.5 

Former EMCA Inactive Hazardous Waste Disposal Site 
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NYSDOH 

Indoor 

25%-75% . 

<1.0- 4.4 

2.5 - 6.7 

<3.2 - 5.0 

6.6 - 25 

<1.6 - 5.0 

<3.2 - 4.8 

2.2 - 9.5 

1.9 - 5.0 

<1.0 - <1.0 

< 1.0- 5.0 

2.2 - 7.0 

< 1.5 - 5.0 

Database2 

Outdoor 

25%-
75% 

<1.0-
<3.6 

1.0 - 2.8 

<1.8 - 4.9 

1.2 - 5.6 

<1.6- 3.4 

<1.0-2.5 

<1.6 - 5.0 

<1.6 - 4.7 

<1.0-
<1.0 

<1.0 - 5.0 

<1.0 - 5.0 

<1.5 - 3.3 
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TABLE 1 (Continued) 
Nature and Extent of Contamination 

July 2003-July 2004 
Post-IRM 

GROUNDWATER Contaminants of Concentration SCGb 
Concern Range Detected (ppb)a 

(ppb)a 

Volatile Organic Acetone ND to 120 

Compounds (VOCs) Benzene ND to 14 

Methyl ethyl ketone 38 to 130 

Chloroethane ND 

Chloroform ND 

I, 1-Dichloroethene 38 to 130 

1,2-Dichloroethene ND to 1.7 
(total) 

Ethylbenzene NDto49 

T etrach loroethene ND to 4.6 

I , I, I-Trichloroethane ND 

Trichloroethene ND 

l , J ,2-Trichloro-1 ,2,2- ND to 8,500 
trifl uoroethane (Freon 

113) 

1,2-Dichloro-1 ,2,2- ND to 3,900 
trifluoroethane 

Chlorotrifluoroethene ND to 210 

Vinyl Chloride ND to 1.2 

Xylene (total) ND toll 

Methyl tert-butyl ether NA 

Inorganic Compounds Iron ND to 187,000 

Manganese NA 

• ppb =parts per bi ll ion, which is equivalent to micrograms per liter, ug/L, in water; 
ppm= parts per million, which is.equivalent to milligrams per kilogram, mg/kg, in soil ; 
ppbv = parts per billion by volume 
ug/m3 = micrograms per cubic meter 

Former EMCA Inactive Hazardous Waste Disposal Site 
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50 

I 

50 

5 

7 

50 

5 

5 

5 

5 

5 

5 

5 

5 

2 

IO 

10 

300 

300 

· Frequency of 
Exceeding 

SCG 

3 of25 

3 of26 

2 of3 

Oof26 

Oof26 

2of26 

Oof26 

I of26 

Oof26 

0 of26 

0 of26 . 

19 of36 

17 of36 

5 of IO 

Oof26 

1 of26 

OofO 

16 of20 

OofO 
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b SCG = standards, criteria, and guidance values; developed from NYSDEC Technical and Administrative Guidance 
Memorandum (TAGM) No. 4046, Determination of Soil Cleanup Objectives and Cleanup Levels (1994) for surface 
and subsurface soil; NYSDEC Technical and Operation Guidance Series (TOGS) (1.1.1), Ambient Water Quality 
Standards and Guidance Values and Groundwater 

1 Soil SCGs for inorganics are based on concentration levels from background sample SS-02 

2 The New York State Department of Health Database (NYSDOH Database) is a summary of indoor and outdoor air 
sample results from control homes. The samples were collected and analyzed by the NYSDOH from 1989 through 
1996. 
< = "less than." The number following a "less than" sign (<) is the lowest level the laboratory test can reliably 
measure (the detection limit). A "<" before any number means the chemical was NOT detected in that sample. 

[PL] = Present, but less than the concentration indicated. 

n/a =Not applicable. 

ND indicates that the compound was not detected at the method detection limit. 

NA indicates that the compound was not analyzed. 

Former EMCA Inactive Hazardous Waste Disposal Site 
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Table 2 
Remedial Alternative Costs 

Remedial Alternative Capital Cost AnnualOM&M 

No Further Action with Continued 
Groundwater Monitoring and 
Additional Vegetable Injections as a 
Contingency 

Fonner EMCA Inactive Hazardous Waste Disposal Site 
RECORD OF DECISION 

$ 47,678 $ 9,895 

Total Present Worth 

$ 94,848 
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Methyl ethyl ketone (2-Butanone ). 11 
Chloroform, 1.2 
1, 1-Dichloroethane, 0.97 
Ethylbenzene, 12 
Methylene Chloride, 1.0 
Tetrachloroethene, 2.2 
1,1,1-Trichloroethane, 11 
Trichloroethene, 0.92 
Toluene, 9.4 
ril,p-Xylene, 60 
o-Xylene, 32 

Soil Gas Field Screening Results Only - Screening 
Done with a Flame Ionization Detector (FID) 

Soil Gas Field Screening (FID) and Laboratory 
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RESPONSIVENESS SUMMARY 

Former EMCA Site 
Mamaroneck (V), Westchester County, New York 

Site No. 3-60-025 

The Proposed Remedial Action Plan (PRAP) for the Former EMCA site, was prepared by the 
New York State Department of Environmental Conservation (NYSDEC) in consultation with the 
New York State Department of Health (NYSDOH) and was issued to the document repositories 
on February 14, 2005. The PRAP outlined the remedial measure proposed for the contaminated 
groundwater at the Former EMCA site. 

The release of the PRAP was announced by sending a notice to the public contact list, informing 
the public of the opportunity to comment on the proposed remedy. 

A public meeting was held on March 2, 2005, which included a presentation of the Remedial 
Investigation (RI) and the Engineering Evaluation/Cost Analysis (EE/CA) Report as well as a 
discussion of the proposed remedy. The meeting provided an opportunity for citizens to discuss 
their concerns, ask questions and comment on the proposed remedy. These comments have 
become part of the Administrative Record for this site. The public comment period for the 
PRAP ended on March 17, 2005. 

This responsiveness summary responds to all questions and comments raised during the public 
comment period. The following are the comments received, with the NYSDEC's responses: 

COMMENT 1: What is the current use of the property? 

RESPONSE 1: Cablevision of Westchester, the current site owner, currently uses the site as a 
cable television service center. 

COMMENT 2: This remedy addresses the Freon 113 contamination. Will the remedy for Freon 
113 in any way help to lower the concentration levels of dichloroethene, tetrachloroethene and 
other contaminants noted during the presentation? Did you test for these other contaminants 
during the RI, and did their concentration levels go down? 

· RESPONSE 2: Injection of organic substrates is an in-situ technology that offers a passive, low 
cost approach to remediate groundwater contaminated with chlorinated hydrocarbons. While this 
technology was used to address Freon 113; the technology is expected to reduce the 
concentration of several other chlorinated contaminants (which were not associated with on-site 
activities), including 1,2-dichloroethene (DCE), tetrachloroethene (PCE), and trichloroethene 
(TCE). Other contaminants, including benzene, ethylbenzene, and xylene, though not associated 
with on-site activities, were detected at much lower concentrations as compared to Freon 113, 
and would be expected to decrease over time via natural attenuation. Groundwater sampling 

Former EMCA Site 
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conducted during the course of the R1 and the implementation of the IRM did include testing of 
these other compounds which showed a discernible downward trend. 

COMMENT 3: Did you test all of the monitoring wells during this investigation? What about 
monitoring well MW-I. If it has not been tested, can it be tested now? 

RESPONSE 3: At one time or another during the course of the investigation all of the wells 
were tested at least once. The upgradient monitoring well MW- I was sampled three times (i.e. 
in October 1999, July 2000 and July 2001) during the course of the RI. There were no detections 
of Freon 113 during any of these sampling events. 

COMMENT 4: Now that the November 2004 vegetable oil injections have taken place, when 
will you be testing the groundwater again to determine the effectiveness of the second injection? 

RESPONSE 4: The frequency of post-injection sampling has yet to be finalized, but it is 
expected that the next round of groundwater samples will be collected later in 2005. 

COMMENT 5: Whenever this testing is done, will the results be made public before the ROD is 
issued? 

RESPONSE 5: NYSDEC will make them available to the public in the document repositories. 
The testing will not be completed before the ROD is issued. 

COMMENT 6: You are proposing to re-classify the site to a Class 4. Will the proposed 
reclassification just apply to the Freon I 13 contamination, or does the entire site get re
classified? 

RESPONSE 6: The re-classification will apply to the entire site. The other contaminants are 
not site-related and do not affect the classification of this site. 

COMMENT 7: Since other contaminants are involved besides Freon 113, will you transfer this 
project to the Petroleum Spills Program? 

RESPONSE 7: Other non-site related compounds incJuding benzene, as well as DCE, PCE, 
TCE and vinyl chloride have been detected primarily in upgradient wells suggesting an off-site 
source. The investigation and remediation of these potential off-site sources of contamination 
will be addressed by the NYSDEC separately from the PRAP for the Former EMCA site. There 
may be more than one source of the off-site contamination and the NYSDEC may have to 
address it with both the petroleum spills program monies and State Superfund monies. 

COMMENT 8: The previous sampling conducted in 1988, contamination was indicated in an 
alleyway or bay area of this site. What is the status of that area, as it does not appear to have 
been further studied? 

RESPONSE 8: This comment refers to low levels ofVOCs detected In the on-site buildings' 
indoor air in 1988. The NYSDOH re-tested the indoor air of the on-site buildings in 2000 and 

Fonner EMCA Site 
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found low levels of voes but concluded that the detected concentrations did not pose a health 
concern. Additional indoor air and sub-slab testing will be implemented as part of the remedy to 
determine the potential for vapor intrusion to occur in on-site buildings and to determine the 
need for vapor intrusion mitigation measures. 

Mr. Edward F. Tokarski of Rohm and Haas Company, Inc. (the Responsible Party) submitted a 
letter (dated March 16, 2005) which included the following comments: 

COMMENT 9: Rohm and Haas generally agrees with the PRAP approach with one notable 
exception: Rohm and Haas does not agree with the requirement for a pre-remedial design 
investigation to determine if vapor intrusion is occurring in on-site buildings. Such an 
evaluation has already been performed, on several occasions, including once by the New York 
State Department of Health. These were performed before the pilot study and the Interim 
Remedial Measure (!RM) greatly reduced Freon concentrations in groundwater. All found that 
there was little to no potential for impact, even when the Freon concentration in groundwater 
were greater than now. Any potential vapor intrusion has greatly diminished because Freon 
concentrations have diminished. The requirement for the pre-remedial design investigation is 
unnecessary because it duplicates studies already performed and accepted by the NYSDEC, and 
is inconsistent with the findings and conclusions of previous studies. 

Rohm and Haas requests that the requirement for a pre-remedial investigation of indoor air be 
removed from the final Remedial Action Plan. 

RESPONSE 9: Indoor air sampling conducted at the Former EMCA facility detected Freon 113 
at a level above the background concentration measured in homes in New York State, where no 
known source of said contaminant exists. Based on this information and due to high levels of 
Freon 113 detected in historic soil gas samples where Freon 113 was found at levels above 
25,000 micrograms per cubic meter, it is necessary to further evaluate the levels of exposure in 
the on-site buildings and the potential for soil gas migration to nearby residential structures. 

COMMENT 10: Page 1, Section 1, Paragraph 1 of the Proposed Remedial Action Plan 
(PRAP) states: " ... operations at the site related to the manufacture of electronic conducting 
paste used in the electronics industry resulted in the disposal of hazardous wastes, ... " Rohm and 
Haas believes the phrase " ... in the disposal of hazardous wastes," creates the wrong image of site 
activities and the source of the released Freon. The phrase gives the image of intentional 
subsurface burial of waste materials, which is not the case at the EMCA site. Most members of 
the public do not understand that the legal definition of the term "disposal" includes 
unintentional spills and similar types of releases, the mechanism thought to have resulted in the 
Freon being found in groundwater. The conceptual model that surface spills released Freon to 
groundwater is important to understand that this situation is not large, nor will any waste 
materials remain after remediation is completed. 

Rohm and Haas requests that the term disposal either not be used, or that the term be defined so 
that the public understands that the mechanism of release thought to have occurred at the EMCA 
site was unintentional surface spills from waste materials being temporarily stored. 

Fonner EMCA Site 
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RESPONSE 10: Comment noted. As a clarification, the language in the Record of Decision 
was modified accordingly. 

COMMENT 11: Page 3, Section 3.1, First Paragraph. See our previous comment regarding 
the use of the term "disposal". 

RESPONSE 11: See response to Comment 10. 

COMMENT 12: Page 6, Section 5.1.3 Groundwater, Right.Column, Line 15 states: "The Class GA 
groundwater standard for these compounds is 5 ppb ... " Other regulatory agencies including the United 
States Environmental Protection Agency (USEPA) have published risk-based guidelines indicating that 
Freon is much less toxic than the other compounds listed in this section. These other compounds have 
been found in groundwater in the area and are attributed to other sources. For example, USEPA Region 
2, which includes New York, uses guidelines prepared by USEPA Region 9. Those can be found at 
http://www.epa.gov/region09/waste/sfund/prg/files/04prgtable.pdf. This document indicates that Freon is 
much less toxic than the other listed compounds. For example, Freon in tap water is five orders of 
magnitude less toxic than tetrachloroethene. 

Rohm and Haas requests that some mention be made that the Freon found in groundwater, although 
initially found at concentrations greater than the other compounds in area groundwater, is much less toxic 
than the other compounds. Without this clarification, the public is left with the impression that all the 
compounds have about the same toxicity, and the Freon is the major issue because it is present at higher 
concentrations. Mentioning relative toxicity allows the public to be better informed and able to make 
informed decisions regarding relative level of risk and importance. 

RESPONSE 12: The application of the promulgated groundwater standard for Freon as a 
remedial goal at this site is a straightforward application of existing regulations (6 NYCRR 
703.5), and there is no requirement that the NYSDEC invoke other criteria such as relative 
toxicity when establishing remedial goals for a site. 

COMMENT 13: Page 7, Section 5.1.3 Soil Gas, Line 16 states: "FID readings for three out of 
five soil gas screening locations were significantly elevated (25,000 µglm 3 or higher)." While 
correct, this statement without clarification does not inform the public about the occurrence of 
Freon, the contaminant of concern at the EMCA site. Figure 4 shows that there is little 
correlation between FID readings and the presence and relative concentrations of Freon. One 
sample of elevated FID readings was upgradient and off-site of the EMCA property, and could 
not be related to Freon. FID instruments respond to many forms of organic carbon, many of 
which are naturally occurring. 

Freon was found in two soil gas samples, both located on site. These samples were taken before 
Freon concentrations in groundwater were reduced by the pilot study and IRM. The highest one 
was in the area of the suspected spills. The second, located closer to the building, had a Freon 
concentration that was two orders of magnitude less than the other sample. They indicate that 
there is little subsurface migration of Freon in soil gas except for where Freon concentration are 
highest in groundwater. Since Freon concentrations in groundwater have been reduced, the 
potential for Freon to be found in soil gas also is reduced. 
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Rohm and Haas requests that this section focus on Freon concentration, not FID readings, as 
described in the preceding paragraph. 

RESPONSE 13: Clarification of the use of an FID as a field screening tool has been included in 
the ROD. 

A soil vapor sample collected at location SG-03 was analyzed via EPA Method T0-14. Freon 
113 was detected in sample SG-03 at 3,300 ppbv,which is 25,000 micrograms per cubic meter. 
While it is correct to say that SG-03 was collected before the implementation of the IRM, post
IRM soil gas samples were not coJJected to determine if soil gas levels have decreased, hence the 
need to conduct an additional investigation to evaluate the potential for soil vapor intrusion. 

COMMENT 14: Page 7, Section 5.1.3 Indoor Air, Right Column, Line 1 states: "The trace 
concentrations in the indoor air did not differ from that detected in the outdoor air with the 
exception of the sample collected at the EMCA site, which were greater than those typically 
found in indoor air." The comparison to indoor air and outdoor air are samples is not necessary 
and is confusing. The reader is uncertain whether indoor air or outdoor air samples were greater. 
The key concept is quoted in the same paragraph: "The concentrations of Freon 113 detected in 
all three buildings sampled by the NYSDOH in July 2000 were within or slightly above typical 
background levels." 

Rohm and Haas requests that the statement comparing indoor air and outdoor air samples be 
deleted as confusing and unnecessary. Further, Rohm and Haas requests that a statement be 
added indicating that indoor air samples were coJJected before groundwater remediation reduced 
Freon concentrations. Finally, we request consistent language be used throughout the document 
to describe soil gas results as: " ... within or slightly above typical background levels." 

RESPONSE 14: An outdoor ambient air sample is routinely collected when evaluating indoor 
air issues potentiaJJy related to a site. The ambient air sample results are compared to indoor air 
sampled with that environment in order to assess whether the outdoor air is impacting indoor air 
quality. It is relevant and appropriate to make this comparison in order to identify possible 
sources of indoor air contamination. 

In the absence of supporting indoor air sampling data, it is inappropriate to infer that the IRM 
has reduced the level of contamination in the indoor air. 

COMMENT 15: Page 9, Section 5.3 Summary of Human Exposure Pathways, Left 
Column, Line 28, states: "Freon 113 contaminated soil vapor was detected in the indoor air 
sample of the on-site building at levels that are above background concentrations". As 
mentioned elsewhere in the PRAP, the concentrations of Freon 113 detected in indoor air at the 
site during the NYSDOH investigation were only slightly elevated above typical background 
levels. The levels found are described as being several orders of magnitude below a level known 
not to be a concern to human health. The NYSDOH correctly concluded that the detected Freon . 
concentration did not pose a health concern. 
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Rohm and Haas requests that consistent terms be used throughout the document such that the 
relative concentrations of Freon found in an indoor air sample are described as " ... within or 
slightly above typical background levels." This phrase provides a better description of the 
relative concentration of Freon, and is more easily understood. This comment applies to several 
other instances in this section where the phrasing is not consistent with and is directly 
contradicted by data provided in other sections of the PRAP. 

RESPONSE 15: The language in the ROD has been revised accordingly. 

COMMENT 16: Page 9, Section 5.3 Summary of Human Exposure Pathways, Left 
Column says that the only completed exposure pathway is inhalation of contaminated vapors in 
indoor air at the site by on-site workers. Rohm and Haas strongly disagrees with this conclusion. 
This conclusion is not supported by data collected at the site, is not consistent with data provided 
in the PRAP, and unnecessarily alarms the public and especially on-site workers. 

The vapor intrusion pathway has been adequately investigated at the site, and the pathway does 
not pose a threat to human health. More specifically: 

• Twenty-six subsurface soil samples were collected in 1988 from fourteen borings 
advanced at the site. Freon 113 was not detected at concentrations greater than the 
standards, criteria, and guidance value (SCG) provided in NYSDEC T AGM 4046 
(NYSDEC 1994). 

• In 1992, TCI Cable of Westchester, Inc. subcontracted ENVIRON Corporation to 
collect eight indoor and two outdoor ambient air samples at what is currently the 
Cablevision facility. ENVIRON concluded that the level of Freon identified at the 
site was not a health concern to site workers. Concentrations indoors ranged from 1.6 
to 12 ppbv, with an average of 3.44 ppbv. Outdoor concentrations averaged 0.74 
ppbv. The conclusion of the study states: "The indoor air sampling results do not 
indicate any evidence of chemicals previously identified in the soil and ground water 
beneath the TC! Cable building migrating into the indoor air of the building. " "A 
comparison of the indoor air sampling results to specific reference levels showed that 
all chemicals were well below the acceptable Ambient Air. Quality guidelines 
proposed by the State of New York, and are at least 300 times below the occupational 
OSHA permissible exposure limit (PEL) mandated by OSHA." 

• In July 2000, the New York State Department of Health collected three indoor air 
samples: two at local residences and one at what is currently the Cablevision facility. 
The concentrations of Freon 113 detected ill the three buildings were within or only 
slightly above the typical background range for Freon 113. 

• The soil gas survey conducted during the RI in 1999-2000 only indicated significant 
Freon 113 soil gas concentrations at one location (SG-03 at 3,300 ppbv) situated in 
the suspected spill area. A second location (SG-05) between the suspected source 
area and the building contained a very low level of Freon 113 (11 ppbv). This 
indicated that there was a rapid decrease in Freon concentrations with distance away 
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from the suspected spill area. Freon 113 was not detected at any other location. 
These data support a conclusion that lateral migration of soil gas is not occurring. 

• Freon 113 has not been used at the site during or since the time of these various 
sampling events (1988-2000). One pilot study injection and one IRM injection have 
been completed. Maximum Freon 113 concentrations in groundwater have decreased 
since the time of these various sampling events (1988-2000) from 11,000-18,200 
ppb to 4,900 ppb. 

• The health risk assessment provided in the final EE/CA asserts that soil (surface and 
subsurface) and ambient air at the former EMCA Site are not media of concern llD.der 
the current use scenario. Furthermore, the risk assessment calculation in the EE/CA 
resulted in a total hazard index from future inhalation of vapors (residents and 
workers) of 0.07. A level below 1 is generally considered to indicate no concern for 
non-cancer risk. Note that the calculation used a conservative model to assess long
term exposure from immediately above the most highly contaminated portion of the 
plume. 

• During the March 2, 2005 public meeting, the concentrations of Freon 113 detected 
in indoor air at the site were described as several orders of magnitude below a level 
known not to be a concern to human health. The aforementioned USEP A Region 9 
document also used by the USEPA region covering New York, indicates that Freon is 
orders of magnitude less toxic than other compounds such as tetrachloroethene, 
benzene and vinyl chloride that are found in area groundwater and are attributed to 
other sites. 

For these reasons, Rohm and Haas requests that this section be modified to correctly describe 
that at this time, IRMs have reduced Freon concentrations, and that at this time there are no 
completed human exposure pathways. Further, Rohm and Haas requests that the first bullet at 
the bottom of Page 7 be reworded so that the public can easily understand that the only potential 
for inhalation of vapors by site workers would occur if Freon concentrations in groundwater 
increased, and only if there are changes to the site use from current conditions. 

RESPONSE 16: The Former EMCA site is the source of the Freon 113 contamination at the 
site. Freon 113 was detected in soil vapor around the chemical storage area at 3,300 ppbv 
(25,000 micrograms per cubic meter). Freon 113 was also detected in the indoor air on-site at 
levels above background concentrations. A complete exposure pathway consists at five 
elements: a source (Former EMCA site), contaminant release and transport mechanism 
(vaporization and movement of soil vapor), a point of exposure (Cablevision building), a route of 
exposure (inhalation) and receptor population (employees of Cablevision). In review of this 
information, the elements of a completed human exposure pathway were met. 

The implementation of the IRM has reduced Freon 113 contaminated groundwater at the site. 
However, in the absence of sub-slab soil gas and indoor air sampling at the site, it is not possible 
to assess if the IRM was effective in reducing the level of Freon 113 in soil vapor. Therefore, in 
order to evaluate the effectiveness of the IRM and to determine if exposure to site-related 
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contaminants in indoor air are still occurring on-site and could potentially occur at off-site 
locations, the vapor intrusion pathway of exposure must be investigated. 

COMMENT 17: Page 10, Section 6, Second Bullet states: " .. . the release of contaminants 
from subsurf cice soil into indoor air and ambient air through soil vapor .. . " was described as 
being a remediation goal for the site prior to the IRMs. For the reasons discussed in Comment 7 
above, Rohm and Haas requests that this goal be described as the potential for release of . . 

contaminants from subsurface soil into indoor air and ambient air. 

RESPONSE 17: The NYSDEC does not concur with the requested change. We believe the data 
demonstrates that Freon has migrated from soil and groundwater to indoor air. 

COMMENT 18: Page 11, Right Column, Item 1 (a) states, " ... evaluate the potential for 
vapor intrusion to occur in any buildings developed on the site, including provision for 
mitigation of any impacts identified". This requirement is needed only if groundwater 
concentrations are not reduced further and only if redevelopment occurs in such a manner as to 
place a building over or directly adjacent to elevated Freon concentrations. 

Rohm and Haas requests that this item be reworded such that such an evaluation would be 
performed if plans for site redevelopment are proposed that include new building(s) over or 
adjacent to an area where elevated concentrations of Freon remain in groundwater. 

RESPONSE 18: The NYSDOH does not concur with the requested change. A complete 
inhalation exposure pathway has already been identified. See Response # 16. 

COMMENT 19: Page 11, Right Column, Item 2 requires that the property owner provide a 
certification that site use and other institutional controls have not been changed. This 
certification is only needed for so long as Freon concentrations in groundwater remain elevated 
above levels of concern. 

Rohm and Haas requests that this item be reworded such that any party that enters into an 
agreement with the NYSDEC can provide the certification, and that such a certification is 
necessary only as long as Freon concentrations in groundwater remain elevated above levels of 
concern. 

RESPONSE 19: See Response #16. 

COMMENT 20: Page 11, Right Column, Item 4 requires a pre-remedial investigation to 
determine if vapor intrusion is occurring in on-site and off-site buildings. This requirement is 
not supported by data collected at the site, is not consistent with data provided in the PRAP, is 
not consistent with the findings of various organization including the NYSDOH and the 
NYSDEC, and unnecessarily alarms the public and especially on-site workers. When studied by 
the NYSDOH five years ago before the IRMs reduced the Freon in groundwater, there was no 
concern for vapor intrusion as a pathway. The logical conclusion to be made by the public upon 

· reading that there is a requirement to study indoor air now is that it is a concern now and has 
been for the last five years. There was no completed pathway five years ago, there 
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was no concern, and there is none today. 

Our position has been explained fully in Comment 7. As long as site use remains as is and 
groundwater concentrations do not approach the levels found prior to the IRMs, then there is no 
scientific reason to be concerned with vapor intrusion from Freon. These scenarios are remote 
and are more than adequately addressed by other requirements. Groundwater monitoring and 
contingent remedies directly address Freon concentrations in groundwater and will prevent 
concentrations from approaching levels of concern. The institutional control regarding potential 
changes in site use and potential redevelopment addresses potential site use changes. The 
scenarios that might cause a concern for vapor intrusion are addressed adequately by other 
requirements. 

RESPONSE 20: Refer to Responses #9 and #16. 
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Administrative Record 

Former EMCA Site 
Site No. 3-60-025 

1. · Proposed Remedial Action Plan for the Former EMCA site, dated February 2005, 
prepared by the NYSDEC. 

2. Order on Consent, Index No. A7-0384-9903, between NYSDEC and Rohm & 
Haas Co., executed on March 29, 1999. 

3. "Remedial Investigation Field Investigation Plan", September 1999, prepared by 
URS Greiner Woodward Clyde. 

4. "Remedial Investigation Report", December.2000, prepared by URS Greiner 
Woodward Clyde. 

5. "Pilot Study Work Plan", March 2003, prepared by URS Corporation. 

6. "Pilot Study Report", March 2004, prepared by URS Corporation. 

7. "Groundwater Sampling and Analysis Report", September 2004, prepared by 
URS Corporation. 

8. "Interim Remedial Action Work Plan'', October 2004, prepared by URS 
Corporation. 

9. "Engineering Evaluation/Cost Analysis Report'', February 2005, prepared by 
URS Corporation. 

10. "Citizen Participation Plan", August 2004, prepared by the New York State 
Department of Environmental Conservation (NYSDEC). 

11. Fact Sheet, February 2005, prepared by the NYSDEC. 

12. Letter dated March 16, 2005 from Mr. Edward F. Tokarski, Corporate 
Remediation Project Manager, Rohm and Haas. 
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Glossary of Terms 

The following tem1S shall have the following meanings: 

"BPM Director": the Director of the Bureau of Program Management within the Division of Environmental 
Remediation. 

"CERCLA": the Comprehensive Environmental Response, Compensation, and Liability Act of 1980, as amended; 42 
U.S.C. 9601 et seq. 

"Day": a calendar day .. In computing any period of time under this Order, where the last day would fall on a Saturday, 
Sunday or State holiday, the period shall run until the close of business of the next working day. 

"Department": the New York State Department of Environmental Conservation. 

"Director": the Division Director, Division of Environmental Remediation. 

"ECL": the Environmental Conservation Law, Chapter 43-B of the Consolidated Laws of New York, as amended. 

"Feasibility study": a study undertaken to develop and evaluate options for remedial action. The feasibility study 
emphasizes data analysis and is generally performed concurrently and in an interactive fashion with the remedial 
investigation, using data gathered during the remedial investigation. The term also refers to a report that describes the 
results of the study. (See 6 NYCRR Part 375) 

"Force Majeure Event": an event which is brought on as a result of fire, lightning, earthquake, flood, adverse weather 
conditions, strike, shortages oflabor and materials, war, riot, obstruction or interference by adjoining landowners, or 
any other fact or circumstance beyond Respondent's reasonable control. 

"Inactive Hazardous Waste Disposal Site Remedial Program" or "Remedial Program": activities undertaken to 
eliminate, remove, abate, control, or monitor existing health hazards, existing environmental hazards, potential health 
hazards, and/or potential environmental hazards in connection with the Site and all activities to manage wastes and 
contaminated materials at or removed from the Site. (See ECL 27-1301(3) and 6 NYCRR Part 375) 

"Interim Remedial Measure" or "IRM": a discrete set of activities, including removal activities, to address both 
emergency and non-emergency Site conditions, which can be undertaken without extensive investigation or evaluation, 
to prevent, mitigate, or remedy environmental damage or the consequences of environmental damage attributable to 
the Site. (See 6 NYCRR Part 375) 

"National Contingency Plan" or "NCP": the National Oil and Hazardous Substances Pollution Contingency Plan 
promulgated pursuant to Section 105 of CERCLA, 42 U.S.C. 9605, and codified at 40 C.F.R. Part 300, and any 
amendments thereto. 

"NL": the Navigation Law, Chapter 37 of the Consolidated Laws ofNew York, as amended. 

"OH&M": the Office of Hearings and Mediation Services. 

"OM&M": post-construction operation, maintenance, and monitoring; the last phase of a remedial program, which 
continues until the remedial action objectives for the Site are met. 

"Order": this Order and all exhibits attached hereto. 

"Professional Engineer": an individual registered as a professional engineer in accordance with Article 145 of the New 
York State Education Law. If such individual is a member of a finn, that firm must be authorized to offer professional 
engineering services in the State of New York in accordance with Article 145 of the New York State Education Law. 



"Record of Decision" or "ROD": the document reflecting the Department's selection of a remedy relative to the Site 
or any Operable Unit thereof. The ROD shall be attached to and made enforceable under this Order as Exhibit "L." 

"Remedial Action": those activities, except for OM&M, to be undertaken under this Order to implement the ROD. 

"Remedial Investigation" or "RI": a process undertaken to determine the nature and extent of contamination. The 
. remedial investigation emphasizes data collection and site characterization and generally is performed concurrently with 

the feasibility study. It includes sampling and monitoring, as necessary, and includes the gathering of sufficient 
information to determine the necessity for and the proposed extent of the program and to support the evaluation of 
proposed alternatives. (See 6 NYCRR Part 375) 

"Site Characterization" or "SC": a process undertaken to allow the Department to determine whether a consequential 
amount of hazardous waste has been disposed at a Site and, if so, whether the contamination presents a significant threat 
to public health and/or the environment. 

"Spill Fund": the New York State Environmental Protection and Spill Compensation Fund as established by Article 12, 
Part Three of the NL. 

"State Costs": all the State ' s response expenses related to this Site, including, but not limited to, direct labor, fringe 
benefits, indirect costs, travel, analytical costs, and contractor costs incurred by the State ofNew York for negotiating, 
implementing, overseeing, administering, or enforcing this Order, and any other response costs as defined under 
CERCLA. Approved agency fringe benefit and indirect cost rates will be applied. 

"Termination Date": the date that this Order is terminated pursuant to Paragraph XII. 

"USEPA": the United States Environmental Protection Agency. 




