§

MPiRNIE

CITY OF ROCHESTER ‘
REMEDIAL INVESTIGATION REPORT - APPENDICES

ROCHESTER FIRE ACADEMY SITE

MAY 1991
Revised DECEMBER' 1991

MALCOLM PIRNIE, INC.
S-3515 Abbott Road

P. O. Box 1938
Buffalo, New York 14219

0965-04-1



MPARNIE"

TABLE OF CONTENTS

APPENDICES

Appendix Description
A Order on Consent
B Work Plan Modification Documentation
C Geology/Hydrogeology
C.1 Borehole Logs
C2 Well Construction Procedures
C3 Well Construction Details
C4 Well Development Data
CS5 Hydraulic Conductivity Testing
Cs5.1 Pressure Packer Testing
cS52 Slug Testing
C.6 Soil Testing Report
C.7 Test Pit Logs
D HELP Model Simulations
E Laboratory Data and Report Documentation Packages
F Laboratory Data Validation
F1 First Round
F.2 Second Round
F.3 Third Round
G Contaminant Loading Calculations
H Environmental Fate and Transport
I Toxicological Summaries

0965-04-1 "



APPENDIX A

ORDER ON CONSENT
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City of Rochester

January 10, 1990

Paul Werthman
Malcolm Pirnie, Inc.
5§ 3515 Abbott Road
Box 1938

Department of - —
Environmental Services Office of the Commissioner
City Hatl

30 Church Street
Rochester, New York 14614

Buffalo, New York 14219 3

Re: Fire Academy Consent Order (828015)

Dear Raul:

Attached is the copy of the order on consent for the

Fire Academy .site.
order to you sooner.

MG:K
Encl.

Eéo Employer/Handicapped

I apologize for not sending a copy of the

Sincerely,

D e

Mark Greg
Environmental Analyst



STATE CF NEW YORK: DEPARTHNENT OF ENVIRONMENTAL CONSERVATION

‘In the Matter of the levelopment and
Implementation of a Remedial Investigation,
Feasibility Study and a Remedial Program For
an Inactive Hazardous Waste Disposal Site _
Under Article 27, Title 13, of the Environmental
Conservation Law of the State of New York '
(the "ECL") by:
ORDER
‘ON
CONSENT
THE CITY OF ROCHESTER
INDEX NO. B8-0205-87-09
Respondent SITE #B82E015

WHEREAS :

1. The New ¥Ynrk State Department of Environmental

" Conservation (the "Department”) is responsible for the

enforcement of Article 27, Title 13 of the Environmental
Conservation Law of the State of New York (the "ECL"),
entitled "Inactive Hazardous Waste Disposal Sites”.

2. The City of Rochester ("Respondent”™) is a
municipality in the State of New York, located within Monroe
County.

3. Respondent owns real property located at 1190
Scottsville Road, in the City of Rcchuzter, Monroe County,
and operates a facility known oas the Rochester Fire Academy
at that location (the "Site”). A map of the Site ig attached
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hereto as Appendix

4. The Department allwass theb sdu-inag the concse of
operations at the Rochestor Tloo Sosda-o oowbain hazardous
wastes were dispossd of & “h 7o o1 Tespygndent was the

owner and operator of the Hri.




5. The Department has listed the Site in the Registry

of Inactive Hazardous Waste Disposal Sites in the State of

New York as Site Number 8-28-015, and has classzfled it

pursuant to ECL §27-1305 under Class1f1cat10n 2, a
s;gnlflcant threat to the public health Or environment -
action required”.

6. Initial investigations at the Site have identified
areas at the Site which exhibit elevated levels of some
metals, other inoréanic constituents, and brganic
constituents.

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

8. The Department and Respondent acknowledge that the
goals of this Order shall be that Respondent shall develop
and implement a remedial investigation. feasibility studv and
remedial program for an inactive hazar-deus waste disposal

site, subject to the approval of +the 22nackment, and shall

[

implement such program within the kine limikg specified
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hereinafter, The program shall be developed and implemented
to abate and eliminate any significant threat to the public
health or environment.

9. Respondent, having waived its right to a heariﬁg
herein as ptovided by law, and having consénted to the
issuance and entry of this Order without any adjudication of
fact or law and without admitting any liability except as may
be incurred hereunder, agrees to be bound by the terms and

conditions of this Order.

NOW, THEREFORE, having considered this matter and been duly

advised, it is ORDERED THAT:

1. Respondent shall retain a third-party professional
consultant, contractor and/or laboratory to perform the
technical, engineering and analytical obligations required by
this Order. The qualifications and professional expertise of
any third pérty so employed shall be subject to the approval
of the Department.

IT. All submittals made by Respondent pursuant to this
Order shall be subject to Departmental review and approQal.
If the Department approves a submittal, Respondent shall

perform the specified work or continue with Respondent’s

obligations under the Order in accordanecs wikh the terms of
the approval and under the Denarvtment s <vrmer-ision. The
submittal once approved by ths Temaves v 0001 he appended
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to and made a part of thisz 2uder.




If the Department disapproves a submittal, the
Department shall notify Re5pondent in writing of the reasons

for such d1sapproval Within 30 days of receipt of such

notice, or such greater period as the Department may allow,.

the Respondent shall revise and resubmit the submittal,
addressing each of the Department’s objections. If the
Department approves the revised submittal, Respondent shall
perform the specified work or continue with Respondent’s
obligations under the Order in accordance with the terms of
the approval and under the Department’s supervision.

In the event that the approved Remedial Design requires
modification during implementation, such modification must
receive the prior written approval of the Department before
incorporation of such modification into the approved Remedial
Design.

If the Department disapproves any revised submittal,
Respondent shall be in violatioﬁ of this Order, not having
submitted an approvable document in accordance with the terms
of this Order.

III. Respondent shall undertake and complete the
Remedial Investigation and Feasibility Study program for the
Site in accordance with the plan which has been approved by
the Department (the "Approved Proposal”). The Approved
Proposal shall be attached hersto as Aprendix "B" and shall
be incorporated as a part of this Order. ~=Respondent and any
consultant, contractor or subcontractns shall conduct all

activities in accordance with the precadures and protocols as
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specified in the Approved Proposal.

IV. wWithin 90 days of the date specified for completion
of the.RemedialEInvestigation, Respondent shall submit to the
Departmeﬂt a Remedial Investigation Report (the "Report"),
foﬁnded upon its performance of the Remedial Investigation in
accordance with the Approved.Proposal. The Report shall
include a certification by the project manager or supervisor
that the work conducted was performed in accordance with the
Approved Proposal, a copy of all data generated, and all
other information obtained, during the Remedial Investigation
and shall provide all assessments and evaluations as set
forth in the most current United States Environmental

Protection Agency ("EPA") guidance documents for projects

pursuant to the Comprehensive Environmental Response,

Compensation, and Liability Act of 1980, as amended by the
Superfﬁnd Amendments and Reauthorization Act of 1986, 42
U.5.C. §9601 et seq. ("CERCLA") and shall be consistent with
the national contingency plan as developed pursuant to that
statute.

V. The Department reserves the right to require a

‘modification and/or amplification and expansion of the

Remedial Investigation and Report by Respondent to address
specific areas if the Department determines that further
investigation is_necessary, as a resuvlt nf raviewing data
generated by the Remedial Investigation o7 23 a result of
reviewing other data or facts. nrowidsd thét such
modification, amplification or expansicn i5 consistent with
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the requirements of the Report as specified in Paragraph IV

above.

: VI. Within the time provided therefor in:the Approved
ﬁork P;an, but not more than six months after receipt of the
Department’s approval of the Report, Respondent shall submit
to the Department a feasibility study (the "Feasibility
Stﬁdy") evaluating on-Site and off-Site remedial actions to
eliminate or mitigate the health and environmental hazards
and potential hazards attributable to the Site. . The
Feasibility Study shall be prepared and certified by a
licensed professional engineer registered in the State of New
York. The Feasibility Study shall be in accordance with the
most current EPA guidance documents for projects puréuant to
CERCLA and shall be consistent with the national contingency
plan as developed pursuant to that statute.

VII. After submission of the proposed Feasibility
Study, the Respondent shall publish a notice prepared by the
Department, édvising of the availability of this Order and
its Appendices and all proposals and reports concerning the
Site and shall announce a location where documents are
provided for public review and comment. The Department énd
Respondent will accept written comments from the public for a
period of 30 days following the notice. The Respondent shall

provide for oral camments at a oublic h=z2ring during the

v
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comment period and shall submit a htranzovd rt of these
proceedings to the Department.

At the conclusion of the comment period. the Department




will review such documents and comments which it has
received. The Department shall then determine whether or not
Respondent’s proposed Feasibility Study adequately addreéses
those comments and concerns raised during the comment period
and shall provide a written record of such review to
Respondent and the public.

If the Department determines that the proposed
Feasibility Study adequately addresses remediation of the
Site as consistent with CERCLA and in view of the public
comments received, then Respondent shall develop and submit a
proposal for the construction of the Remedial Design for
approval by the Department.

If the Department determines thatlthe Feasibility Study
requires modification, expansion or adjustment, the
Department shall identify the elements of adjustment
determined to be necessary and shall so inform the public and

Respondent.

Respondent shall modify the Feasibility Study in

accordance with the comments received and shall submit the

modified Feasibility study to the Department for review and

approval. The Department shall provide written notice to

Respondent of its approval or disapprova; of the modified

'l Feasibility Study and its reasons for such determination.

é If the Department &pproves the mocified Feasibility
study, Respondent shall submit the Remadial Design. TIf the

Department disapproves the madi€ied —o-zitiliky Study, the

he nNepartment deems

0
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Department shall take whatever 2

-7-




appropriate.

VIII. Wifhin 180 days after receipt of the Departmént's
approval of the Feasibiiity Study, Respondent shall submit to
the Department an engineering report, plans and
specifications for a remedial program (the "Remedial
Design").

The Remedial Design shall include, but not be limited
to, the following:

a. A description of the means of effectuating the
combination of technologies which has been selected from the
alternatives by the approved Feasibility Study, and which
coilectivély constitutes the Remedial Program ("Remedial
Program") to include but not be limited to, as necessary oOr
appropriate as determined by the Department:

| (1) the disposition of hazardous wastes,
constituents and degradation products, and any soil or other
materials contaminated thereby;

(2) the collection, treatment, and disposition of
any contaminated groundwater, leachate and air;

(3) physical security and posting of the Site;

(4) health and safety of persons living and/of
working at or in the vicinity of the areas being remediated;

(5) quality control and gquality assurance
procedures and protocols to be applied t2 remedial Program
construction ope;ations;

{(6) integrated 2Lt manitasing on and off-Site
during implementation of the Femedisl Trogron.

2]
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b. "Contract-ready” documents for the construction of

the elements of the Remedial Program, including plans and
specifications prepared and certified by a licensed
professional engineer registered in &he State of New York,
which plans shall satisfy all applicable state and federal
laws, rules and regulations;

€. A time schedule for construction of the elements of
the Remedial Program and provisions for periodic
work—-in-progress reports during the implementation of the
Remedial Program;

d. The parameters, conditions, procedures and protocols
to determine the effectiveness of the Remedial Program,
including a schedule for periodic sampling of existing and
planned groundwater monitoring wells:

€. A description of the maintenance and monitoring
activities, procedures and protocols to be undertaken during
the period commencing upon completion of the construction df
the elements of the Remedial Program, including a provision
for submission to the Departmenﬁ of periodic monitoring
reports ("post-closure monitoring”);

£. A contingency plan to be implemented in the event
that any element of the Remedial Program fails to operate in
accordance with the Remedial Design prior to the date 30
vyears after satiéfactory completion of construction pursuant
thereto ("Supplemental Remadial Progrom”y: 2and

9. An evaluation of the nzed ko tals meagures to
provide for the health and safetv 0f uman heings working or

-9-




residing at and in the vicinity of the Site during a 30-year

period following completion of the implementation of the
Remedial Program, and a plan for the implementation of such;
measures.

IX, Within such period as may be allowed by the
approved Remedial Design and any modifications thereto which
have been approved by the Department or any Supplemental
Remedial Program which may be required, Respondent shall
complete construction pursuant to the approved Remedial
Design and any modifibations to the Remedial Design which
have been approved by the Department. Within 45 days of
completion of construction, Respondent shall submit to the
Department record drawings and a certification that
construction was completed in accordance with the approved
Remedial Design and any approved modifications. Such
certification shall be by a licensed professional engineer
registered in the State of'New fork.

X. Within 45 days after receipt of the record drawings
and certification, the Department shall review the same and
provide comments to Resbondent. In the event that the
Department is not satisfied with the guality and completeness
of construction, the Department may take any action and
pursue any remedy to which it may be entitled by law.

If the Department acknowledges that the implementation

is complete and in accordance with the 2pproved Remedial
Design, then unless a Supplementeal Remecdinl Program is
required hereof, and except for thes reguirements of




paragraphs XII, XIII and the conditions set forth in

paragraph XIV hereof, such acknowledgement shall constitute a
full and complete satisfaction and release of each and every
claim, demand, remeay or action whatsoever against
Respondent, its directors, officers, employees, agents,
successors and assigns, which the Department has or may havé
pursuant to Article 27, Title 13, of the ECL relative to or
arising from the disposal of hazardous waste at the Site
which caused the Site to be listed in the Registry.

This release shall inure only to the benefit of
Respondent, its directors, officers, employees, agents,
successors and assigns, with respect to the aforesaid matter.

Nothing herein shall be construed as barring,
diminishing, adjudicating or in any way affecting any legal
or equitable rights or claims, interests, defenses, actions,
suits, causes of action or demands whatsoever that the
Department or Respondent may have against anyone other than
the parties to this Order.

XI. The right of the Department to enforce the terms of‘
this Order shall not be affected by any release contained
herein.

XII. Notwithstanding any provision contained in this
Order to the contrary, for a period of 30 vears from the date
of the Departmené's written acknowledgement that Respondent
has completed the implemehtation of the construction and
other elements in accordance with the 2pnroved Remedial
Design, or for such other period of time 25 may be designated

-11-




commensurate with Respondent’s obligations pursuant te this

Order, Respondent shalllmaintain and mdnitor the areas at
which the elements of tﬁe Remedial Program were implemented
in acéordahce with the approfed Remedial Design
("Post-Closure Period”). During such Post-Closure Period,
respondent shall provide fhe Department with the periodic
monitoring reports, as set forth in the approved Remedial
Design and shall provide immediate notice to the Department
of any failure of the Remedial Program. In the event of any
failure of the Remedial Program or any element thereof during
the implementation of the Remedial Program or during the Post
Closure Period, Respondent shall develop and submit a
Supplemental Remedial Program.

XIII. Nothing contained in this Order shall be
construed as barring, diminishing, adjudicating or in any way
affecting:

a. any legal or equitable rights or claims, actions,
suits, causes of action or demands whatsoever that the
Department may have against anyone cther other than
Respondent, its directors, officers, employees, servants,
agents, successors and assigns;

b. the Department’s right to enforce at law or in
equity the terms and conditions of this Order against
Respondent, its éirectors, officers, emplovees, servants,

agents, successors and assigns in the event that Respondent

c. the Department’s right to bhring anv action at law or

-12-




in equity against Respondent, its directors, officérs,
employees, servants, agents, successors and assigns-with

respect to areas or resources that may have been affected or

contaminated as a result of the disposal of hazardous wéstes;f

including, but not limited to, the release or migration of -
hazardous or industrial wastes from the Site or from

activities related to the Site.

XIV. Notwithstanding any other provision in this Ordet,"

the Department reserves the right to institute proceedings in
this matter or in any other matter which are (1) seeking to

compel the Respondent and/or third parties to perform

. additional response work at the Site or (2) seeking

reimbursement of the Department’'s response costs if:

a. for proceedings initiated prior to the
acknowledgement by the Department that the implementation is
complete and in accordance with the Approved Remedial Design,
such proceedings shall be founded upon (i) conditions at the
Site which were previocusly unknown to the Department or (ii)
information received by the Department after the execution of
this Order, and such conditions or information indicates that
the Remedial Design will not be.sufficiently protective of
human health or the environment; or

b. for proceedings initiated subseéuent to the
acknowledgement by ‘the Department that the implementation is
complete and in accordance with the Lonroswad Remed§a1 Design,
such proceedings shall he fouwndcd uwno- <% conditions at the
Site which were previouslv unknown tc <he Department or, (ii)

~13-
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information which is received, in whole or in part after such
acknowledgemént by the Department, and such conditions or
infBrmation indicates that the Remedial Design-is not
protective of human health or the environment. |

XV. Respondent shall provide notice to the Department
of any field work.(including, but not limited to, any
excavating, drilling or sampling) to be conducted pursuant to
the terms of this Order at least five (5) working days in
advance of such activities.

XVI. Respondent shall permit any duly designated
officer, employee, consultant, contractor or agent of the
Department to enter upon the Site or areas in the vicinity of
the Site which may be under the control of Respondent, and
ahy areas necessary to gain access thereto, for inspection
purposes and for the purpose of making or causing to be made
such sampling and tests as the Department deems necessary,
and for ascertaining Re;pondent's compliance with the
provisions of this Order.

XVII. The Department shall have the right to obtain
"split samples" or "duplicate samples" or both, at the
Department’s option, of all substances and materials sampled
by Respondent pursuant to this Order.

XVIII. Respondent shall obtain ~vhatever permits,
easements, righté—éf—way, rights-of-entr. approvals or
authorizations which are necessarv ir order to perform
Respondent’s other obligatiecns nurzvz-= 4o this Order.
However, for any permit administered and issued by the

~14-




Départment, the Department’s approval of plans and
specifications as a part of the remedial prograﬁs:encompassed
by this Order shall constitute authorization in .lieu of a
permit, provided that the affected program, regulations or
specific applicable permit are identified and that such plans
and specifications are included in the appendices to this
order and incorporated as a part of this Order.

XIX. Within 30 days after the effective date of this
Order, Respondent shall have filed a Declaration of Covenants
and Restrictions with the Monroe County Clerk’s O0ffice for
the purpose of providing notice of this Order to all
potential future purchasers of any portion or all of the

Site. This Declaration must indicate that any successor in

title to any portion or all of the Site shall be responsible

for implementing the provisions of this Order. A certified
copy of this filing shall be provided to the Department.

XX. As used in this Order, "hazardous waste" shall mean
a waste which appears on the list, or satisfies the
characteristics promulgated by the Commissioner pursuant to
Section 27-0903 of the ECL and found at 6 NYCRR Part 371, and
any hazardous constituents or hazardous degredation products

of a waste or combination of wastes which, because of its

quantity, concentration, or physical. chemical or infectious

characteristics may pose a substantizl nresent or potential
hazard to human health or the envireonnent.
XXI. Respondent shall no% zuffzr ~n» penalty under any

of the terms hereof, or be subject tz any proceedings or

~15-




actions for any remedy or relief, if it cannot comply with
any requirements of the terms hereof because of an act of
God, war; riot or other condition as to which negligence or

willful misconduct on the part of Respondent was not?the

proximate cause, provided, however, that Respondent shall

immediately notify the Department in writing when it obtaiﬁs
knowledge of any such condition and request an appropriate
extension or modification of the terms of this Order.

XXI1. The failure of Respondent to comply with any terms
of this Order shall constitute a default and a failure to
perform an obligakion under this Order and under the ECL. 1In
the event of default by the Respondent, the Department may.
initiate any action and pursue any remedy which may be
available to it.

XXIIi. The terms of this Order shall not be construed
to prohibit the Commissioner or his duly authorized
representative from exercising any summary abatement poweré,
either at common law or as granted pursuant to statute or
regulation.

XXIV. Respondent shall indemnify and hold the
Department, the State of New York, and their representatives
and employees harmless for all claims, suits, actions,
damages and costs of every name and dzzcription ariéing out
of or resulting from the fulfillment -r attempted fulfillment

of the terms of this Order bv Respondznt. itz directors,

officers, employees, servantz. 29sr<: -~voT2330r5 Or assigns.
XXV. Respondent, having conductzc » vecord search to
-16-




identify sources of materials utilized at the Site and to

identif&tother parties who have used the Site and having
reportedlthereon to the Department, shall have a coﬁtinuing
obligation to submit o the Department any data or
infqrmaﬁion of which ﬁespondent becomes aware and which may
be applicable to identifying other parties who may be held
liable for costs of the remedial progranm.

Respondent shall notify each other party so identified
by Respondent or the Department of that party’s potential
liability and shall provide the Department with a copy of
such notification, and copies of any other correspondence
related thereto or resulting therefrom.

Respondent shall provide the Deparfment with any
information concerning, and provide an accounting of, any
contributions, liability, reimbursements or indemnifications
by or ffom any other parties related to expenditures
undertaken by Respondent pursuant to this Order. The
Department shall not be bound by any cost allocation or
contribution agreements among any parties unless the
Department has approved such allocations in writing.

XXVI. The effective date of this Order shall be the
date this Order is signed by the Commissioner or his
designee.

XXVII. If,-for any reason, Respondent desires that any

terms of this Order be changed. Respondent shall make timely

1]

written application thervefors o tha Commizzlioner setting
forth reasonable grounds for the relief sought.

-17-




XXVIII. A. All communication required hereby to be
made between the Department and Respondent shall be made in
writing aﬁd transmitted by United States Postal Service
return receipt requested, or hand delivered or delivered via
a similar carrier service which records delivery, to each of
the addresses listed below.

B. Submissions to be made by Respondent to the
pepartment shall be submitted in two copies tb each of the
following addresses: '

1. New York State Department of

Environmental Conservation
Division of Hazardous Waste Remediation
Region 8 '

6274 E. Avon-Lima Road
Avon, New York 14414

2. New York State Department of
Environmental Conservation
Division of Environmental Enforcement
600 Delaware Avenue
Buffalo, New York 14202-1073

3. New York State Department of
Environmental Conservation
pivision of Hazardous Waste Remediation
Bureau of Eastern Remediation
50 Wolf Road
Albany, New York 12233

4. New York State Department of Health
Bureau of Environmental Exposure
Investigation
i 2nd Floor
- 2 University Place
Albany, New York 12237

-18-




C. Communication to be made from the Department to

Respondent shall be made in duplicate as follows:

Edward J. Doherty .
Commissioner of Environmental Services
Room 300 B

City Hall

30 Church street

Rochester, New York 14614

Johanna F. Brennan, Esgq.
4th Floor - Law Department
City Hall

30 Church Street
Rochester, New York 14614

D. The Department and Respondent respectively reserve

the right to designate other or different addresses on notice

to the other.

XXIX. The terms of this Order shall be deemed to bind

Respondent, its officers, directors, agents, servants,

employees, successors and assigns.

XXX. Nothing herein shall be construed to bind any

entity not specifically bound by the terms of this Order.

XXXI. The terms hereof shall constitute the complete

and entire Order between Respondent and the Department

concerning the Site. No terms, conditions, understandings or

agreements purporting to modify or vary the terms hereof

‘shall

party

be binding unless made in writing and subscribed by the

to be bound. Np informal advice, qvidance, suggestions

.

or comments by the Department regordiry veparts, proposals,

plans,

specifications, schedulez or 2r-- asther writing
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CONSENT BY RESPONDENT

Respondent hereby consents to the issuing and entering of the
foregoing Order, waives its right to a hearing herein as
provided by law, and agrees to be bound by the provisions,
terms and conditions contained herein. -

E CITY OF ROCHESTER

BY: I. . C?L__==; |
T}){;W-,L%a// el
DATE: 5??/%;/925' .

State of New York )
County of

n
tn

on this S\M day of L'I'Y\a.ﬂ, , 1989,

before me personally came Iouis kﬁls}\
to me known, who, being by me duly sworn, did depose
and say that he resides in %%3(:h$!§ﬁ3(' ; that he

is the Cc{p. -Coun‘sv.l of \fh (’.d«j of Rochester, the

municipality described in and which executed the foregoing

instrument; that he knew the seal of said municipality; that
the seal affixed to said instrument was such seal; that.it
was so affixed by the appropriate order in accordance with
the Charter of the municipality, and that he signed his name

thereto by like order.

VeI E T AT

éﬁﬁﬁi - ngu“da_th’EZLeﬁﬁu1>/9665&ﬁJQ)i

noT- By FUBLIC

|

|

v, ERENDA A. TEACHOUT ( ﬁbtvudhﬁaj \
!

blic in the Ciate of New York
MOI‘-'.":OE COUHTY
-21- Cﬂmum&:;-nguj-’-sl'qu



APPENDIX B

WORK PLAN MODIFICATION DOCUMENTATION
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May 31, 1990

Mr. Mark Gregor

Environmental Analyst

Department of Environmental Services
City Hall

30 Church Street
Rochester, New York 14614

B

Re: Scope of Work Changes Pertaining to Rochester Fire Academy RI
Dear Mr. Gregor:

The purpose of this letter is to summarize al] changes to the scope of
work that have been approved by the City of Rochester and the New York
State Department of Environmental Conservation since the start of the
Rochester Fire Academy remedial investigation field work. Many of these
changes have been previously documented (see attached) however, some
changes were mutually agreed upon field based decisions that occurred
during progression of the RI program that were not formally documented.
These changes include:

1. The excavation location of a test pit (TP-9) was relocated
from E 1075, N 1150 to E 1070, N 1150. The original location
was adjacent to an empty drum lying in a pond in the South
disposal area and was not accessible with the backhoe. This
change was mutually agreed upon by Malcolm Pirnie and the
NYSDEC on 4/4/90.

2. Permanent steel surface casing was installed for all down
gradient bedrock wells (intermediate as well as deep) in order
to minimize the potential for down-hole contamination during
drilling of the bedrock boreholes. This was mutually agreed
upon by Malcolm Pirnie, the City of Rochester, and the NYSDEC
on 4/5/90.

3. In order to demonstrate hydraulic communication between the
lower overburden and upper bedrock hydrostratigraphic zones
(requested by the NYSDEC), a piezometer was added to the
upgradient well couplet MW-9 (agreed on-site 4/10/90 and
documented by NYSDEC on 4/19/90). A short-term pumping test
was to be performed in the bedrock well and water level changes
were to be monitored in the adjacent piezometer. During
development, a maximum pumping rate of five (5) gpm was
attained for 30 minutes with a suction-1ift pump; however,
water level drawdown did not occur in either the well or
piezometer. Pressure packer testing has indicated that the

$.3515 ABBOTT ROAD P.Q. BOX 1938 BUFFALO. NY 14219 7168281300 - FAX 716-628-0431

MALCOLM PIRNIE, INC.
ENVIRONMENTAL ENGINEERS, SCIENTISTS & PLANNERS
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Mr. Mark Gregor ' ' May 31, 1990
City of Rochester Page 2

upper portion of the bedrock is capable of producing in excess
of 15 gpm. This rate is beyond the range of most conventicnal
two-inch diameter pumps necessary for water level drawdown in
the well. Field determined water quality data collected during
well development show similarities between the lower overburden
and upper bedrock ground water. This data is presented in the
attached Table. '

Frequent borehole collapse during bedrock coring required the
use of temporary 3-inch diameter steel casing to prevent
further collapse of the borehole. At those locations,{MW-7I,
MH-7D, and MH-121), an Nx core barrel (2-7/8-inch diameter) was
used to advance the borehole through the 3-inch casing. Upon
borehole completion, the screen, riser and sandpack were
installed within the temporary 3-inch casing. A bentonite seal
was installed subsequent to retrieval of the temporary casing.
The remainder of the monitoring wells were installed in
accordance with the Work Plan. These changes were agreed upon
by the City of Rochester and NYSDEC on 4/26/90.

A pressure packer test could not be performed in the upper
portion of the bedrock in MW-7D due to the borehole collapse
described above.

A five foot screen was substituted for a ten foot screen in M-
121 due to the partial in-filling of the borehole from
collapsing material described in item 4 above. This substitu-
tion was mutually agreed upon by Maicolm Pirnie, Inc., and the
NYSDEC on 5/4/90.

If you have any questions regarding any of the changes described above or
previously documented changes, do not hesitate to contact myself or Kent
Bainbridge at (716) 828-1300.

Very truly yours,

LA

Richard H. Frégzgjp

Project Hydrogeologist

Attachment

¢. K. Bainbridge (MPI)
File: C-1

0965-04-1

p1b/RHF05290. L
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New York State Department of Environmental Conservation

. 50 Wolf Road, Albany, New York 12233 _ 7010 ' “

N4

- Thomas C. Joring
MAY & 198C Commissioner

Mr. Mark Gregor

Environmental Analyst

Department of Envirommental Services
City Hall

30 Church Street

Rochester, New York 14614

Dear Mr. Gregor:

Re: Rochester Fire Academy
(Site #:828015)

During field investigations at the Rochester Fire Academy, I requested an
additional soil boring with a split spoon soil sample analysis. This was
completed on Wednesday, May 2. The boring and sample was not stated in the
scope of work of the approved revised work plan.

Per your request, I investigated the requirements of receipts for
reimbursement. Receipts must be submitted by the City of Rochester for any
costs it seeks to have reimbursed. The State of New York does not use a per

" diem method for reimbursement in the EQBA Title 3 Program.

A

If you have any questions, please contact me at (518) 457-1641.

Sj c::ij,“) g'wécl

Gerard W. Burke

Project Manager

Bureau of Eastern Remedial Action
Division of Hazardous Waste Remediation

cc: J. Chairenzelli
R. Elliott
T. Caffoe
Eﬁ::Bainbridge;xL




l New York State Department of Environmental Conservation
50 Wolf Road, Albany, New York 12233 - 7g1g

AL Gt

Thomas C. Joring
APR 10 1530 Commilssioner

Mr. Mark Gregor

Environmental Analyst

Department of Environmental Services
City Hall

30 Church Street

Rochester, New York 14614

Dear Mr. Gregor:

Re: Rochester Fire Academy
(Site #828015)

As mutually agreed upon by the City of Rochester and the New York State .
Department of Environmental Conservation, the following tasks are added to the

" revised scope of work that was approved on April 2, 1990:

1) A background soil boring sample will be taken from an upgradient ,
monitoring well location and analyzed for metals (agreed by telephone-4/6/90).

2} A1l monitoring wells will remain as stated in the revised scope of
work, except: The upgradient well couplet located at £2440,N1210 will be

“shifted to location E2550,N1210 (agreed at meeting on site-~4/5/90).

3) An additional monitoring well will be installed at the
overburden/bedrock interface at a point north of the north disposal area
(agreed at meeting on site-4/5/90).

4) Sampling of surface soils to detect 2,3,7,8 Tetrachloro-dibenzo-
p-dioxin {2,3,7,8 TCDD) will be conducted at six locations on the Fire Academy
property (agreed at meeting on site-4/5/90). If 2,3,7,8-TCDD is detected at a
sampling Tocation, a full Dioxin series will be run at that location.

If you disagree with any of the above, please contact me at (518)457-1641.

Sincerely, %
/Gﬁrd W. Burke
Project Manager
. . Bureau of Eastern Remedial Action

Division of Hazardous Waste
Remediation

cc: T. Caffoe, Region 8
J. Chairenzelli, NYSDOH
R. Elliott, Monroe County DOH
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“PiRAIE"

MALCOLM PIRNIE, INC.
ENVIRONMENTAL ENGINEERS, SCIENTISTS & PLANNERS

April 3, 1990

Mr. Gerard Burke
- Bureau of Eastern Remedial Action
Division of Hazardous Waste Remediation
New York State Department
of Environmental Conservation
50 Wolf Road
Albany, New York 12233

Dear Mr. Burke:

This letter documents changes to our decontamination procedure as
described in Appendix G of the Rochester Fire Academy RI/FS Work Plan
~ (dated December 1987 and revised June 1988). Appendix G states that steam
cleaning, followed by a soap and water wash, a tap water rinse, an acetone
rinse, a hexane rinse, and a tap water rinse would be used to decon-
taminate the split-spoon samplers. It is my understanding, based on a
telephone conversation between you and Kent Bainbridge on March 29, 1990
that a detergent wash followed by a clean water rinse (tap water followed
by distilled water) is suitable. If oily materials are encountered, the
following wash sequence will apply: a detergent wash, an isopropanol
_rinse and a clean water rinse (as described above).

If you have any questions in regard to this matter, please contact myself
or Kent Bainbridge at (716) 828-1300.

Very truly yours,
MALCOLM PIRNIE, INC.

' }I’—'::r O T
Bk 7 <
Richard Frapp
Project Hydrogeologist

c: M. Gregor (C-Rochester)
K. Bainbridge (MPI)
G. Funk
File: C-6

0965-04-1
p1b/RHFO3300. L2

BUFFALQ, NY 14219 716-828-1300 FAX 7168280431



- New York State Department of Environmental Conservation
50 Wolf Road, Albany, New York 12233 -~ 7010

me at (518) 457-1641.

APR 02 wgg

Mr. Mark Gregor

Environmental Analyst

Department of Environmental Services
City Hall

30 Church Street

Rochester, New York 14614

Dear Mr. Gregor:

Re: Rochester Fire Academy
(Site #828015)

!
The New York State Department of Environmental Conservation approves
the changes in the scope of work proposed by the City of Rochester for
remedial activities at the Rochester Fire Academy.

The final locations for monitoring wells will be established at a
meeting with all the parties that are involved prior to the beginning of
drilling activities at this site. If you have any questions please contact

Sincerely,

M«oa 10%44/&—_

Gerard W. Burke

Project Manager

Bureau of Eastern Remedial Action

Division of Hazardous Waste
Remediation

Thomas C. Joiding
Commissioner



) New York State Department of Environmental Conservation
50 Wolf Road, Albany, New York 12233 -7010

APR 1¢ w15 Thomas C. Jorling

Commissioner
Mr. Mark Gregor
“-- Environmental Analyst

Department of Environmental Services
City Hall

30 Church Street

Rochester, New York 14614

Dear Mr. Gregor:

Re: Rochester Fire Academy
(Site #828015)

As mutually agreed upon by the City of Rochester a
Department of Environmental Conservation, the following
revised scope of work that was approved on April 2, 1990

nd the New York State
task is added to the
1) A piezometer will be added to the upgradient monitoring well couplet

lgcated to the west of the south disposal area (agreed on site-4/10/90). This

plezometer will be used to demonstrate that the overburden soil is in hydraulic
communication with the fractured bedrock. _

If you have any cdmments, please contact me at (518)457-164].

Gerard W. Burke
Project Manager
Bureau of Eastern Remedial Action

' Division of Hazardous Waste
Remediation

cc: T. Caffoe, Ragion 8 . . .
J. Chairenzelli, NYSDOH . . i
R. Elliott, Monrge County DOH ~. . "~ ... .



50 Wolf Road, Albany, New York 12233 - 7010

New York State Department of Environmental Conservation ‘

JUN 11 wep Thomas C. Jorling

Commissioner

Mr. Kent Bainbridge
Project Manager

Malcolm Pirnie Inc.

S. 3515 Abbott Road
Buffalo, New York 14219

Dear Mr. Bainbridge:

RE: Rochester Fire Academy
Site #828015

This correspondence is to confirm that the Department of
Environmental Conservation (DEC) has authorized a deviation from the
quality assurance/quality control (QA/QC) sampling analysis .
reguirements.

20 samples analyzed, there must be a mass spike and mass spike duplicate
(MS/MSD). Malcolm Pirnie, Inc., sent 21 samples for analysis. The DEC

waives the requirement for a second MS/MSD for the 21 samples, in this
case only.

If you have any questions, please contact me at 518-457-1641.

Sincerely,

Noard W B

Gerard W. Burke

Project Manager

Bureau of Eastern Remedial Action

Division of Hazardous Waste
Remediation

cc: M. Gregor, City of Rochester
B. Seeley, QA/QC, BHSC
T. Caffoe, Region 8

l The requirements of the DEC's QA/QC protocols states that for every
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BOREHOLE LOG MW-6D

PROJECT: ROCHESTER FIRE ACADEMY RI/FS

PROJECT ND.:

0965-04-1

LOCATION: ROCHESTER., N.Y.
SURVEY COORDINATES: W1471.90. E1987.58

SUARVEY DATLM: TBM1,

TBM2

CLIENT: CITY OF ROCHESTER
DRILLING DATES: 4/6/90-4/9/390
DRILLING METHOD: &.25-inch ID HSA
LOGGED/CHECKED BY: RHF

SURFACE ELEVATION: 526.30 ft . AMSL

SYMBOLS AND DEFINITIONS

S5 Split Spoon [2in,ID) )
5T Shelby Tube (2.8in.ID) JHS  Total ¥OC Detected in the Sample x--=x Penetration Resistance |'N’ Blows/Bin)
KR MHeight of Rods Head Space [ppe)
KH Meight of Hammer EETEET) EiithueLms{.
NR No Recovery erberg Linj
- Sampler Refusal
. —_
- ElalSlwl0 100
o | Bg o em |2 v VALUE
@ = SOIL I > = -
8t 5‘“ DESCRIPTION B9 w | e [T ] > COMMENTS
a8 i 2% o g > .
<8t ° 121287
0 &
] FILL 8lack, gravelly ballast, loose, 3
11525, 3 no15t 155 | 2 |2 |5 |« MG .1
T )
J 4 i
T 1
2-{524.3 Red brown silty clay, trace fine sant, )
] occasional silt varve and subangular 5 I
1 gravel, firm, moist 2 \
3-523.3 255 7 8 13 X JHS=0
] B |
- 1
- !
43822 3 4.0 ft : .
] BROWN CLAYEY SILT . +* :
] fled brows siliy clay, trace fine sand, 4 h
Bi621 .3 occasional silt varve, subangular fine 3881 3 1y | 8 ¥ JHS=D
E gravel. and vegetative matter, very 5 \
] plastit., moist becoming wet 7 !
5J520.3 Red braown silty sangdy clay with occasional \
] siit and fine top megium sand varves, 6 I
1 moderately to very piastic, moist, wet at 9 !
7-1519.3 varves 4 58 7 16 | 16 b4 JHS=0
1 1
i a [
A 1
B-l518.3 Aed broWn sandy silt. trace coarse sand :
' and clay, moderately plastic. Wet 3 !
] Aed brown sandy clay. moist to wet 7 .
04517.3 5 8§ 14 15 | 1B % JHS=(
] 14 \
4 1
10-{516.3 Red &roWn s1lt, 1ittle clay, trace fine i
] sand. occasional coarse sand ang fine 3 L
1 gravel, firm, moist 1 !
11-515.3 6 85 16 19 | 27 X JHS=0
N )
21 1
1 A
12—_5143 Red brown clayey silt, occasional fine \
] subrounded gravel, moderately plastic, 16 Y
] moist 22 v
134513.3 7 588 ag 20 | B ¥ JHE=0
] 40 r:
1445123 Aed brown silty clay, accasional Fine ;
] subrounded gravel, very plastic, moist g N
] ‘
15-511.3 Bss |11 |16 |2 { JH=0
] 14 ,
4 i
15—_510.3 Red brown clay, little silt, very h
plastic, moist to wet 3 K
- }
17509.3 985 | 3 Jea |5 | % JHS=0
3 ]
b 1
18J508. 3 !

MALCOLM PIRNIE,

INC.

SHEET 1 OF 3




| l BOREHOLE LOG MW-6D
PROJECT: ROCHESTER FIRE ACADEMY RI/FS CLIENT: CITY OF ROCHESTER
PROJECT ND.: 0965-04-1 DRILLING DATES: 4/6/90-4/9/90
| l LOCATION: ROCHESTER. N.Y. DRILLING METHOD: 6.25-inch ID HSA
| SURVEY COORDINATES: N1471.90. E1987.59 LOGGED/CHECKED BY: RHF
SURVEY DATUM: TBM1, TBM2 SUAFACE ELEVATION: 526.30 ft. AMSL
I SYMBOLS AND DEFINITIONS
55 Split Spoon (2in.10} .
ST Shelby Tube [2.8in.10) JHS Total VOC Oetected in the Sanple x---% Penetration Resistance ['N° 8lows/6in)
NR Meight of Reds Head Space [ppn)
WH Keight of Hammer 650 Grain Size Dist.
A Ho Aecovery ATT Atkerberg Limit
- Sampler Refusal
Cﬂm ol
- Z~ o D& io E g9|||tlllllmlc
Ze | E2 s01IL Fo |27 |~ | = | = N'-VALUE
af | g= DESCRIPTION 29 |wy e | & |7 COMMENTS
ar e & ga 3 > -
= - e == = [=] =
w~ = a O :
n W
l ] GRAY CLAYEY SILT = .
; Gray clay, litle silt. very plastic. = WH !
191507.3 peanut butter like texture = 10s5)° [2at 3 |4
] = 1
' 1 = 2 |
] = |
a0-1505.3 = !
] = hH |
4 = WH '
l 21—_505 3 11 55 KH 24 ] I;
] HH |I
22-504.3 '.
l ] , HR '.
- 1
234%03.3 Gray fine sand, some silt. little clay. 12 35 “QH 24 2 1%
] moderately loose. wet 2 '
: 1
24-{502.3 Gray silt, little clay and very fine '
] sand, plastic, et I
] HH 1
4 HH 1
25-1504.3 13 S5 WH 24 0 t
E i
l ] #H !
2615003 |
T 1
X AR !
l 273439 3 s | M faa o |
] WH !
o ]
28—_498.3 Same, except grading to very plastic clay :
] With little silt 1
] WR |
29-]497 .3 i5os [ M aa [0 |4
i HH \
] 3 '
l 30-j496.3 ]
] \
+f HH l\
3434053 eremmmmim oo iem e , 10 y
] GAAY GAND AND GAAVEL . o Bl I e I
] Gray fine sand and silt, some fine to e 3 i
3214943 medium subrounded gravel, trace clay, Wet |e-s-e ;
1 Gray fine sand and silt, somg fing .. !
1 subrounded gravel, losse. ket e HH |
] .o 100
344492 3 s xe o 00 bl ts/4"
1 TOP DF BEORDCK AT 34.0 FT BGS ! X 100 Blaw cou
] "J," 50 50 blew counts/0"
354491.3 [dess| 2|0 |0
] L1 -
l 36-3490.3 T 7
MALCOLM PIRNIE, INC. SHEET 2 OF 3




BOREHOLE LOG MW-6D

PAOJECT: ROCHESTER FIRE ACADEMY RI/FS

PROJECT NO.

0965-04-1

LOCATION: ROCHESTER, N.Y.
SURVEY CODRDINATES: N1171.80. E1987.59

SURVEY DATUM: TBMi,

TBM2

CLIENT: CITY OF ROCHESTER
DRILLING DATES: 4/6/90-4/8/90
ORILLING METHOD: 6.25-inch ID HSA
LLOGGED/CHECKED BY: AHF

SURFACE ELEVATION: 526.30 ft.AMSL

55 S$plit Spoon [2in

HR Meight of Rods
WNH MNeight of Hammer
NR No Recovery

- Sampler Refusal

SYMBOLS AND DEFINITIONS

L1I0)
ST Shelby Tube (2.8in.ID)

GSD Grain Size Dist.
ATT Atterberg Limit

JHS Total ¥OC Detected in the Sample
Head Space {ppm

X---x

Peneteaticn Resistance ['N° Blows/Bin

DEPTH
(ft.BGS)
(ft AMSL)

ELEVATION

S0IL
DESCRIPTION

GRAPHIC
LOG

SAMPLE NO. &

100

N T T Y N " I I |

"N'-VALUE

(in)

SAMPLE TYPE
BLOWS / 8"
AECOVERY
"N =VALUE

COMMENTS

37-4489.3
3g-j480.3

3934873

Hard gray to dark gray, coarse grained
1aminated dolostone, upper 2° broken to
moderately broken, rest massive, calcite
ang chalcopyrite mineralization occuring
along some fractures, siightly weathered,

serveral 1/4 to 1" vugs, some mineralized.

styolites present

40-486.3
44-485.3
425494.3
43—'2453.3
M~:482.3
45-]481.3

46480 .3

51-]475.3
52-|474.3
534473.3

54]472.3

BOREHOLE COMPLETED TO 54.4 FT BES

MALCOLM

RIRNIE,

INC.

SHEET 3 OF 3
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BOREHOLE LOG MW-7/D

PROJECT: ROCHESTER FIRE ACADEMY RIL/FS
PROJECT NO.: 0965-04-1

LOCATIDN: ROCHESTER, M.Y.

SURVEY COORDINATES: N1019.44, E1042.33

CLIENT: CITY OF ROCHESTER
ORILLING DATES: 4/19/90-4/20/80
DRILLING METHOD: B.25-inch ID HSA
LOGGED/CHECKED BY: RHF

SURVEY DATUM: TBM1, TBM2 SURFACE ELEVATION: 547.30 ft.AMSL
SYMBOLS AND DEFINYTIONS
55 Split Spoon [2in.ED) _
E; EEQIR{ ;?bauég‘ﬂln.lﬂl JHS Lg;:lsgggeﬁigga}eﬂ in the Sample k---x Penetration Resistance (N’ Blows/6in
1
HH Neight of Hameer G50 Grain Size Dist.
NR HNo Recovery ATT Atterberg Limit
- Sampler Refusal
tam =]
= Z 9 O% o E', w q [ A I | 119C
o | 22 S0IL To | 2 ~ | =~ 1= "N*-VALUE
a® | == DESCRIPTION S lwdle |53 COMMENTS
ar [ o g z > .
= —hu- o == hr} o =
L= v i) b -
w o
i FILT BIack, labse, grganic-rich Silt, T
] ™\ abundant rootlets. occasional cinders o 3
1 BROMAN SILTY SAND (ALLUVIUM] e 5 i
1516.3 Black organic-rich silt with abundant 155 1g | 1990 e g255?6: counts/5"
] roots grading to dark brown to medium - .
215153 brown silty fine sand, little clay. S
—915. "\\L-mnnerately plastic, moist , J/
] Browe fine sand and silt mottled with gray 2 .
] fine sand, trace clay, some black 2 4
3-4514.3 - S 2 85 20 5 x JHS=100
] staining, wet ;% L Strong sweet odor
| \ noted
I R T R et e Sl S,
MDTTLED BROHN/GRAY SILTY SAND (ALLUVIUM 9.9 \
] Gray medium sand, some siit, little medium [ @27 é% N
] to coarse subangular gravel, moderately o a e ~ R
54512.3 loose, wet oo d 385 |3 1 17 183 X JHS=170
: Q' g'_ ': 1B ,I
6-|511.3 Gray brown silty fine to medium Sand, ey !
] little subrounded fine to coarse gravel, |7 %% 3 ;
. mpderately dense, wet IR ;E !
7-510.3 P°%1485 | (| 10|30 ¥ JHS=14
1 19 |
- M
B—509.3 Gray fine sand and silt. mottled With h
] orange brown, Some fine to coarse [
] subangular gravel, dense, Wet ’ !
54508.3 ° 14 | 46 | 45 * JH5=15
] /
- = '
104507.3 g /
1 GRAY SAND AND GRAVEL AT N
i Gray fine to medium sand. some fine to 'f 'ff 5 f
1135063 coarse subangular gravel. dense. wet "t |6 fi 20 | 18 i JHG=20
B « 1
1 “ 18 !
12-]505.3 Same. except moderately loose N
LR 1
] . o d B !
13-J504.3 cevlzas [0 ] |22 % JHS=20
T . 8 12 \
1 .. 10 A
14-{503.3 Gray fing to coarse subangular gravel in .- Y
] a fine sand matrix, moderately dense, wet |**° § \
15-502.3 e-ewf g 85 fg 20 | 40 ".‘ JH5=350
] o 15 '
151501.3 Gray fine to coarse subangular gravel, .. :
] some fine to medium sand "and Silt, .. |
] moderately dense, wet . ey B i
171500.3 ~evloss (M| a % JH5=40
] “« =4 =0 K 50 blow counts/{"
] LI 1
18-{499.3 ERE !

MALCOLM PIRNIE, INC.

SHEET 1 OF 2




BOREHOLE LOG MW-7D

PRAOJECT: ROCHESTER FIRE ACADEMY RI/FS
PROJECT ND.: 08965-04-1

LGCATION: ROCHESTER, N.Y.

SURVEY CDDROINATES: N1049.44., E1042.33

CLIENT: CITY OF ROCHESTER
DRILLING DATES: 4/19/80-4/20/90C
DARILLING METHOD: 6.25-inch ID HSA

LOGGED/CHECKED 8Y:

RHF

SURVEY DATUM: TBM1, TBM2 SURFACE ELEVATION: 517.30 ft . aAMSL
SYMBOLS AND DEFINITIONS
SS Split Spoon [2in.ID
ST Shelby Tube (2.Bin.ID) JHS  Total VOC Detected in the Sample x~=-x Penetration Resistance "N Blows/Gin)
HR Height of Rods Head Space [ppn
NH MWeight of Hammer GSD Grain Size Dist.
NR Ho Recovery ATT Atterberg Limit
- Sampler Aefusal
@ —_
. z— 'E'i' in a Wllrllllllliqc
= f b=t = ol = > L
-t 301t 8| = x| Z NT-VALLE OMMENTS
e == DESCRIPTION ES |l w¥ | | &[> c
ar e o T = > -
— e o FE hr} (=] =
= ssla g’
® o
: Gray silty fine to medium sand and fine N J
] to coarse gravel, moderately dense, wet . 7 ‘
R . . I
19498.3 Soss |12 s | e %, JH3=50
] N 13 *
20-497.3 i ‘\
R LY )
j . B 13 ‘\
] . e 25 N
21-{495.3 SR I § -5 50 | 16 | 78 X JHS=30
3 S ~ L 50 blow ceunts/5"
22-435.3
] i ‘ i g {/’
2344943 ceow] 12 88 }3 18 | 24 xi JHS=15
] A 26 \
2444333 e .
1 e M
] e 20 "
2514923 ceelizss [ By | P JH5=10
] - 50 ! 50 biow counts/d”
] s e 1
25-1491.3 Gray fine sand and silt, some fine to N :
] coarse subrounded gravel, dense. moist sale 35 '
T '-'.,'7 1
27420 .3 o vow| 1485 jg 16 | 76 X JH5=5
: '7.. .. ) 44 f"
r LI 7._ ’
28-489.3 /
] e g y
20J488.3 AR RN i U x =5
T [}
: . - 39 “
30-J487 .3 & 50 blow counts/2*
] TOP OF BEORDCK AT 30.2 FT B6GS. L 50 N recovery
313485.3 s | 2| o |
] Hard. gray, slightly weathered dolostone. 77 _
1 laminated. mederately broken 31.5 to 33 [ T
32-{485.3 feet. very broken from 33 to 34 feet, rest l! II Strong oily sheen on
] hoderately broken to massive, some 77 rods
1 dolomite gravel frem solution cavity, Black grease-like
] slight giesel fuel odor noted blets on return water
3 1484.3 ? I] ®ith oily sheen halos
] /i
34 :483 3 . lf
{1 [
] T T
i I T
3H54482.3 T 7
1 BOREHOLE COMPLETED TD 50.2 FT BES.
3644813
_ 1
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BOREHOLE LOG MW-8D

PROJECT; ADCHESTER FIRE ACADEMY RI/FS

PROJECT NO.:

0965H-04-1

LOCATION: ROCHESTER, N.Y.
SURVEY COORDINATES: NB19.00, E2298.75

SURVEY DATUM: TBM1,

TBM2

CLIENT: CITY OF RDCHESTER
DRILLING DATES: 4/12/%0

DRILLING METHOD: 6.25-inch ID HSA
LOGGED/CHECKED BY: RHF

SURFACE ELEVATION: 517.20 ft.AMSL

SYMBOLS AND DEFINITIONS
5§ Split Spoon (2in.ID) ]
ST Shelby Tube (2.8in.ID) JHS  Total YOC Detected in the Sample x---x  Penetration Resistance ('N' Blows/6in)
NR Height of Rods Head Space [ppn)
HH MHeight of Hammer g?? Egglan1zeL915§.
NR ¥o Recovery erberg Lini
- Sanpler Refusal
- Pw | |0 100
7 | B2 2 sE || = |8 (TR SRS S A I
& | B2 S0IL Te | 2 ~ | = | = "N'-VALUE
e g« DESCRIPTION S |l wd |o | & | > COMMENTS
By | & iz |3 |E|;
T e == (2|87
n o
] BADKN SILTY SAND (ALLUYVIUM) 2
1 Brown fine sand and silt, with vegetative 2
1-1516.2 matter, upper B* organic-rich, moist 155 | 5 | 167 X JKS=D
] 5 1
4 1
2-pi5.2 Brown silty fine sand, ofcasional roots, |
] moderately lpose, moist decoming wet 1 )
] |
35142 2ss | 5 [17 ] 3 |3 H5=0
T 1
] 1 '
1
4583.2 fmmmmo o mae e , !
] MOTTLED BROWN/GRAY SILTY SAND (ALLUYIUM 0B 2] )
] Brown silty fine sand, occasional mottling fo2'g 2 :
515520 With gray fine sand, moderately loose, et f 221 3 55 g a 4 x JHS=D
7 I
] 2 |
i 1
B511.2 Same, grading to silt, trace clay o .
] or0g HH :
. M M 1
7510.2 Peebags | Lo baa s JHS=0
] 5 !
85509.2 Brown silty fine sand, trace clay. slightly: \
] mottled with geay silt, moderately dense. [*: % !
] net ’ 994 ¢ \
5-{508.2 ; i6 | 16 k JHS=0
] 8 :
- ]
1045072 !
- i
1 3 '
1135062 N EERE: JHS=0
] GRAY SAND AND GRAVEL sove 4 '
] Gray fine sand, little silt, loose, wet .o d 4 !
12-4505.2 Gray silty Fine sand, some medium sand, * ;
] trace clay and vegetative material, wet -t " !
] aae !
134504.2 .' *Y7ss "eH 24 12 | # JHS=0
4 . ¢ d 2 :
144503.2 “ o !
i « o d I
: - L] .I i :
153602 .2 coqBss [ 5 o |4 |4 JHS=0. 3
A a o 4 2 I'
1 i
16-{501.2 Same, with increasing amounts of sand s .
] a e MR '
R - ®'® 1
17 3500.2 Molaa o | JHS=0
] , 3 2
p 1
18-{499.2 PR !
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BOREHOLE LOG MW-8D

PROJECT: ROCHESTER FIRE ACADEMY RI/FS
PROJECT NO.: 0865-04-1

LLOCATION: ROCHESTER, N.Y.

SUAVEY COORDINATES: NB19.00, E2299.75

CLIENT: CITY OF ROCHESTER
DRILLING DATES: 4/12/90

DRILLING METHOD: 6.25-inch ID HSA
LOGGED/CHECKED BY: RHF

SURVEY DATUM: TBM1, TBMZ2 SURFACE ELEVATION: 517.20 ft.AMSL
SYMBOL.S AND DEFINITIONS
55 Split Spoen (2in.1D) )
ST Shelby Fube [2.8in.ID) JHS Tetal YOC Detected in the Sample x---x Penetration Resistance ['N° 8lews/6in}
HR Height of Rods Heag Space lppml
HH Meight of Hammer 650 Grain Size fist.
NR Ho HRecovery ATT Atterberg Limit
- Sampler Refusal
l:au_, . -
= §: o O% 7} E %II!|III!DI19
ro | EZ SO1L To | Z ~ | |= "N’ -VALUE
a™ o og= DESCRIPTION eS| ww |l w | S| COMMENTS
w o, = <1 _} _j—l E wi 1
=1 L+ @ Fo =4 > .
h A o == ! =] =z
w— =< o [} .
0¥ u
- Gray medium sand, loose, Wet . oo :
] A WA 1
. . HR '
19]498.2 088 0|24 |0 fL JHS=0
] HR \‘\
20J497.2 Gray medium saad, some fine subrounded N
p gravel, moderately loose L 24 Sa
21-J496.2 Gray medium to cearse sand and fine to LU TR ?; 24 | 101 "5 | uHs=0
] coarse subangular gravel R 27 J
22485.2 .. J
23-494.2 s /'
24493 2 Gray sitty fine sand, .some fine to medium | * . S
] subrounded gravel, siightly plastic, wet e 5 .
25492 2 eeela2ss | g 1B [ 9| f JHS =0
R “ o o 3 1
N * 9 '-. !
4 . '
2b-j491.2 Gray silt and fine sand, some medium sand [ =°e '
y and fine to coarse subangular gravel, P \
1 slightly plastic, wet . . 191 '
27—_‘4902 s acw 13 §% 10 ] 19 X JHS=0
: d.‘-‘c 12 \\
284892 o
] o 12
29-J4g8.2 S s [ S [ 1o |8 ¥, JH5=D
] s e d 100 \\
3487 2 M "5 | 100 blow counts/3”
1 T0P OF BEDAOCK AT 30.8 FT BGS L1 o e
] LD 100 100 blow counts/i"
31486.2 Hard gray. coarse grained, laminated. "‘."! 15 55 | _ 100
i dolostone. mederakely broken. vuggy in T 7 _
] areas with gypsum mineralization, I
32-485.2 fractures occur slong bedding planes III
] IIII
33484 2 T 1
] I
1 /]/
34—483.2 | BOREADLE COMPLETED 10500 F T BGS. —
35J482.2
36-]481.2
MALCOLLM PIANIE., INC. SHEET 2 DF 2
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BOREHOLE L0OG MW-9I

PROJECT: ROCHESTER FIRE ACADEMY RI/FS
PROJECT NO.:
LOCATIDN: ROCHESTER, N.Y.

SURVEY CODRDINATES: N1242.BB. E1034.92

0965-04-1

CLIENT: CITY GF ROCHESTER
DRILLING DATES: 4/6/90-4/5/90

DRILLING METHOD: 6.25-inch 10 HSA

LOGGED/CHECKED BY: MKR

SURVEY DATUM: TBM1, TBM2 SURFACE ELEVATION: 526.50 ft.AMSL
SYMBOLS AND DEFINITIONS
55 Split Speon (2in.ID) .
ST Shelby Tube [2.8in.ID} JHS Total VOC Detected in the Sanmple x---x  Penetration Resistance {'N° Blows/Bin)
WA Meight of Rods 650 Eeaq Sgace D[pp:ﬂ
®H ight of Hammer rain Size Dist,
NR ﬁﬁ’ﬂm?epy ATT Atterberg Limit
Sampler Refusal
@ —
. 2l S |wlo 1ad
o | B4 = or 13 e
-2 == SO0IL Io = ~ > = N"-VALYUE )
o® | =< DESCRIPTION o[ wy | wo | T[> COMMENTS
=Tt )+ x i% 3 = .
= v == 2 b =
@w w
@O
] FILL Black, coarse sand and slag, trace 2
1€525.5 vegetation, moist 1 58 g 6 4 X
] 2 )
1
2-{524.5 Same, except moist to wet, trace brick |
1 3 ;
4 I
39523 5 2ss [ 28 |7 ]
] 4 \
4{522.5 Same, except trace cpal and silt, wet E
] 3 4
55215 3ss [ s |2 X
T I
4 5 '
h i
6-]520.5 5.0 .
] BADKN CLAYEY SILT . . '
i Gray fine to coarse sand, some silt ang 3 !
73510 5 clay. trace shell fragments and a5 | 9 13 g "
17 subangular gravel, wet 4 i
y Red brown fine sand, seame silt. wet & L
87518.5 —\x_HEﬂ brown silty clay. stiff, dry to moist '
] varved red orown and gray silty clay, 5
1 stiff, dry to moist 8 \
945175 5 5§ 11 24 b3
] 13 !
] 11 !
1045155 Same except hot varved /
] 3 :
4 ]
113515 5 Red brown sandy clay, moist to wet B 55 g 24 1 4
B 1
] Red Brown silty clay, stiff, dry to moist 8 !
129514.5 | — 8¢ brown sandy clay. Lrace fine ‘
] _\\_subruunded gravel, wet 5 :
- Red brown s:lty clay, some fine sand. 2 '
13513.5 plastic, moist to wet 7SS fg |24 |7 | x
m 1
h 4
; Red brown fine sand, some silt, wet [
1448125 i
i Red brown silty clay, some fine sand, '
] plastic. moist to wet - 3 |
15-J5¢1.5 Bss | 3 ta0 |3 (3
] 3 |
4 1
16-1510.5 :
] 3 |
- I
1735095 955 {2 [23 |5 |3
] 3 )
183508.5 '
—

MALCOLM PIANIE, INC.
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PRAOJECT: ROCHESTER FIRE ACADEMY RI/FS
0965-04-1

PROJECT ND.:

BOREHOLE LOG MW-9I

LOCATION: ROCHESTER, N.Y.
SURVEY COORDINATES: N1242.68. E1034.92

CLIENT: CITY OF ROGHESTER
ORILLING DATES: 4/5/390-4/6/90

DRILLING METHDOD: 6.25-inch ID HSA

LOGGED/CHECKED BY: MKR

SURVEY DATUM: TBMi, TBMZ2 SURFACE ELEVATION: 525.50 ft . AMSL
I
SYMBOLS AND DEFINITIONS
55 Split Spoen l2in:ID) '
g; ﬁgglﬁg ;?DSoJE'B]n'ID) JHS ngglsgggenﬁsgifed in the Sample x-=-x Penetration Resistance ('N' Blows/6in)
1
L1 Neight of Hawmmer GSD Grain Size Dist.
KR No Recovery ATT Atterberg Limit
- Sampler Refusal
- _
= é: & Dg b E L:'-:!I!Illllillolc
Fe | B2 S01IL To |l 2" |~ 1~ |2 "N'-VALUE
oLt g DESCRIPTION LS lwd [T | = COMMENTS
B L?J-p o g7 = e~y R
> e o = S o =z
o= =< o [ -
tn u
] ¥
] Brown silty fine sang, some fine to 2 Y
193507 5 coarse sand seams, Wet - 0ss| 10 |2 |2 Y
1777 |7 oeoen sano aND GRAVEC : 22 !
] Brown fine to coarse sand, some fine to 20 ;
b coarse sebangular gravel, trace silt and '
20 _505.5 clay, wWet ',
1 : HR '
p E !
21—_505.5 R RS 10 20 16 P{
] o 7 '
22045 Brown silty fine sand, some subangular [« = |
] gravel, moderately loose, wet .. 9 p
4 . 1
] i 9 ;
23_503.5 A 15 8 24 x‘
: - ." E 1
J N o 1
24-502.5 Same, except moderately demrse e Y
-4 -‘_l‘ B 1
=1 - ..'. !
B " \
2515015 = quass |70 |3 *
] o 22 !
26500.5 . v !
: - & 13 :
[ ] L N ) 1
27-j4%9.5 esdrass | 113 | 3 k
] » e - 15 JI
28-J498.5 A !
: l.._....l B :
s s8-8 1
291497 .5 eodtass | 2 1a | %
1 roee 21 (
+ e o o I
304495 5 A ;
i . l: o B I|
31 Jass 5 U Tless R 7 | x
] L 22 \
] CRORS 18 |
324484.5 RN \
E - . v dq 15 \“
334335 UCls | R e e x
] LI . 40 ,r
34492.5 Brown fine to coarse sand and fise to ] /
] coarse angular gravel, trace silt, wet e - :
_ . = 4 .
35-491.5 "t |2 s | X
] .-.".. 50 :
36-Jag0.5 S e '

MALCDLM PIRNIE,

INC.
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BOREHOLE LOG MW-9I

PROJECT: ROCHESTER FIRE ACADEMY RI/FS

PROJECT NO.: ©09B5-04-1
LOCATION: RODCHESTER, N.Y.

SURVEY CODRDINATES: Ni242.68. E1034.92

SURVEY DATUM: TBM1, TBM2

CLIENT: CITY OF ROCHESTER
DRILLING DATES: 4/5/90-4/6/90
DRILLING METHOD: B.25~inch ID HSA
LOGGED/CHECKED BY: MKR

SURFACE ELEVATION: 526.50 ft.AMSL

55 Split Spoon (2in.ID)
5T Shelby Tube [2.Bin.ID)
HA Neight of Rods

#H Height of Hamner

NR No Recovery

- Gampler Refusal

JHS

(1]
ATT

SYMBOLS AND DEFINITIDNS

Total VOC Detected in the Sample

Head Space [ppm)
Grain Size Dist.
Atterberg Limit

LRl

Penetration Resistance ('N° Blows/Bin)

SOIL

R
(ft.BGS)
ELEVATION

DESCRIPTION

GRAFHIC

LOG

SAMPLE NO. &

0 10G
I T Y T B

© "NT-VALUE

SAMPLE TYPE
BLOWS / B"
RECOVERY (in)
"N -VALUE

COMMENTS

i PR

489.5

38-{488.5

|19 s5

39

]
(=]
o

BEDROCK AT 38.1

39]487.5

404865

] yugs, some mineralized.
41-485.5

Hard. massive. gray dolostone. moderately

] broken, wWeathered along fractures

1 occasional vertical fractures and mud
seams, mineralization along some fractures.
with calcite crystals 1/4", occasional

i P

~N o~

_

M~ ~

M~ P~

- .
P~~~ N

NN NN N

42484.5

43483.5

48-478.5
493477 5

50J476.5

5214745
53J473.5

54Jazz. 5

] BOREHOLE CDMPLETED TO 4%.6 ft BGS

50 blow counts/3"

75 75 biow counts/0”
20 5§ ] 75

_

MALCOLM PIRNIE, INC.
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BOREHOLE LOG MW-10T

PROJECT: ROCHESTER FIRE ACADEMY AI/FS
PROJECT NO.: D9B5-04-1

LOCATIGN: ROCHESTEAR, N.v.

SURVEY COOANINATES: Ni1220.31, E2549.44

CLIENT: CITY OF ROCHESTER
ORILLING DATES: 4/18/90-4/18/90
DRILLING METHOD: 6.25-inch ID HsA
LOGGED/CHECKED BY: MKR

SURVEY DATUM: TBM1, TBMZ2 SURFACE ELEVATION: 523.90 ft.AMSL
SYMBOLS AND DEFINITIDNS
53 Split Spoen {2in, D) )
% ﬁhg]m' T‘f’"ﬁod‘?'ﬂ‘"'lm JHS Lglgaae:gﬁsggggctlsgmln the Sample k-=-x Penetratien Resistance ['N° Blows/Gin)
21 0
HH Height of Hammer GSD Grain Size Dist.
NR Ne Recovery ATT Atterberg Limit
-~ Sampler Refusal
Pw . | T 0 104
| 83 o sE el Yy e eess o M8
o 2e S0IL o |25 |~ | L | 2 "N'-VALUE
woo] = DESCRIPTION S| us e | & | > ‘ COMMENTS
gu L4 [n ey dn. g > -
s T o = = 3 (=] =z
m= ga|® |2 |-
o [2
] F;LL Black, ecarse sand and fine 2
13522 g cinders, loose, coffee grounds texture, 155 3 12 5 %
] dry 3 |
] i 1
] [}
24521.9 Grey fine sand, some fine to coarse '
] _\subangular gravel, wet 2 !
] _\ Black coarse sand and Fine subanguiar 3 !
346209 | | gravel, dry 5 |28 )
] \ 2.3 ft B !
445109 BAOHN CLAYEY SILT 1
] Red brown clayey silt, moderately '
] dense, stiff, dry te moist. occasional 2 I
53518 9 roots, native 3 044 g X
] Same. except otcasional fine sand, no B +
] roots. stiff, moist 8 '
5-517.9 \
] 4 |
- t
73515.9 22 |1 x
] 8 |
BJ515.9 Same, except occasional fine subangular X
] gravel !
] 3 |
1 3
9514.9 Pl
] & |
- '
10-{513.9 Same. except some plasticity. trace !
] fine sand X
] 2 i
11]512.9 3 lea]s |4
1245119 ;
; e ;
133510 9 Red brown fine sand, some silt, wet : 34 B *
] Red brown clayey silt, moderately dense, 4 1
] moderately stiff, moist '
1445089 |~ Reg brown Clayey, sandy, silt, lonse, .
E HEL WA )
t5]s0m.g [0, except moveratery seirr o, "
N GRAY CLAYEY SILT I A
1 Grey and red brown silty clay, soft, 1 '
1615079 plastic, wet '
k Same. except with occasional fine :
] subangular gravel. wet KR !
17-506.9 HH o, 5 ¥
I S !
18-]565.9 - - '
_ | _ ]
MALCOLM PIRNIE, INC. SHEET 1t OF 2

‘—




BOREHOLE LOG MW-101

PROJECT: ROCHESTER FIRE ACADEMY RI/FS

PROJECT NO.:

0965-04-1
LOCATION: ROCHESTER, N.Y.

CLIENT: CITY OF ROCHESTER
DRILLING DATES: 4/18/90-4/19/30
DRILLING METHOD: £.25-inch ID HSA

SURVEY CODRDINATES: N1220.31, E2549.44 LOGBED/CHECKED BY: MKR
SURVEY DATUM: TBM%i, TBM2 SUAFACE ELEVATION: 523.00 ft.AMSL
SYMBOLS AND DEFINITIONS
S§ Split Spoon (2in.ID) '
ﬁ; ﬁgflﬁ’{ ;gbang.ﬂm.lﬂl JHS Bgﬁaﬂeggcsgiﬁzcﬁﬁgd" the Sample x---x Penetration Resistance ¢'N' Blows/6in)
NH Height of Hanmer ESD Grain Size Dist.
NR No Recovery ATT Atterberg Linmit
- Sampler Refusal
o “w : s |, lo 104
@ | Ba@ = = = L
=2 = SOIL T | £ ~ > = N* -VALUE
o= o= DESCRIPTION ES | wd | | F > COMMENTS
oX 4 g Fa =z - .
= | g @ == 9 =] z
e} =< @ o
e w
i s 8- ]
] X WH '
- 1
104504.9 GAAY SAND AND GRAVEL . ] 10 55 3 12 7 X
1 Gray fine sanc. some fine to cCoars - 1 ;
y subangular gravel, trace silt, loose, e '
20-{503.9 wet .
: a ‘l-l 2 i
2135029 AR RTIE-  IFVON B 2 I S
4 LI | ™.
i PR 12 -.\"-_
22-501.9 . T | 100 blows/a”
] '.u, .I: 'V-I 100
23-500.9 soeelt2ss | D] a4 | 100
T aar
] Bovlder or dolostone bedrock shelf 7
] encountered from 24.0 to 27.5 ft. BGS 77
J T
25-498.9 7
1 T T
25; II.'I
—4497.9
4 [ 7
] {1
] I T
27-486.9 JAi
1 I
1 b LT
] Highly fractured gray dolostone and Al
28-485.9 red GrOWN COAMSE SUBROLNDEd VErY coarse | @ @
1 gravel e
2934949
E " & 8
30—:493.9 Basal fluvial coarse subrounded gravel, ..y
1 multicolored and multicomposotional, . .-
1 some fine white to clear quartz gravel . o d
31492 .9
] TOP DF BEDROCK AT 31.0 FT BGS —
] T 7
32—_491.9 Hard, gray to dark gray coarse grained, III/
A laminated, dolostene, moderately broken, T7
] weathered along fractures, one gypsum Ji
33490.9 layer, occasional vugs, most mineralized J'IJ'I
] IIII
34-{489.9 T
] [ T
] IIII
35-1488.9 7T
1 BOREHDLE COMPLETED TD 43.0 FT BGS.
36487.9
MALCDLM PIRNIE. INC. SHEET 2 OF 2
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BOREHOLE LOG MW-111

PAOJECT: ROCHESTER FIAE ACADEMY RI/FS
PROJECT NO.: 0965-04-1

LOCATION: ROCHESTER, N.Y.

SUAVEY COOADINATES: N9i6.14, E2564.54
SURVEY DATUM: TBM1, TBM2

CLIENT: CITY OF ROCHESTER
DRILLING DATES: 4/23/90-4/24/90

DRILLING METHOD: 6.25-inch ID HSA

LOGGED/CHECKED BY: MKR

SURFACE ELEVATION: 517.40 ft . AMSL

85 Split Speen (2in.ID)

SYMBOLS AND DEFINITIONS

ST Shelby Tube (2.8in.ID) JHS Total YOC Detected in the Sample %---x Penetration Resistance ("N’ Blows/6in}
NR Meight of Rods Jar Head Space (ppn)
HH MNeight of Hamner GSD Grain Size Dist.
NR Mo Recovery ATT Atterberg Limit
- Sanpler Refusal
@ —
|z - I IR R LI 16(
o Sl sS0IL Em g= | < 2 "N -VALUE
— = > <L -
5% | == DESCAIPTION eS| ws e |& |7 COMMENTS
(=i wr+ a sy oo = > -
= — o = | =] =
w— =3 m o ’
“ I
] BAOHN SILTY SAND (ALLUVIUM) 2
b Dark brown sandy silt, orgamic-rich, 3
1-{516.4 \mm' anist 1ss {3 |2 |5 | HS=0
] Yellow brown silty fine sand. wet 3 !
2-515.4 Dchre fine sandy silt, moderately plastic | .- '
] grading to fine sand. little silt. becoming . 2 i
] less plastic, moist : 3 ;
3-514.4 255 | 3 12 | 6 X JHS=0
] 4 .
495134 fomemnosm e <onoeo — '
1 MOTTLED BROKN/GAAY SILTY SAND (ALLUYIUM) o- e e :
] Dchre and gray mottled fine sand, e oy g ¢
N occasianal roots, moist to very moist at Lo % -
545124 e > 18|00 | 4 JHg=0
] ] b
E511.4 Same, except trace clay, no roots, moist to L |
] et 5 '
b 1
735104 A EAREE JH5=D
] 5 :
B1509.4 Ochre and gray mottled fine sandy silt, !
] trace clay, orange iron staining, black : '
] blebs or conceetions 1-2 mm, moderately g |
9-{508.4 stiff, wet ety 585 | 5 21 | & | x JHG=0
1 B 3 .
4 R 1
10_50?_4 o_.o_:r :
] o8- 1 )
Ll e e e o e e e e e memmeee memmcmmm—————- 0 a 1
111506 .4 GRAY SAND AND GRAVEL =" B SS HR 22 2 ;; JHS=0
1 park gray fine sand, trare silt ang clay, [ = = { 2 |
. uniform, wWet e { :
12-4505.4 = :
: - .V'l HH :
13504. 4 Same, With tree parts up to 0.15° long ss *l 755 “;" a0 | 1 |+ JHS=0
: AR R ':
144503.4 Same, With occasional tree parts and .. :
] subrounded fine gravel LI 1 '
- . = 8 )
15-J502.4 ~eelBss [ ) (153 [x
: l.l.'l. 2 “
16-501.4 Dark gray silty fine to coarse sand, spme | = ® [
] fine to coarse subrounded gravel, loose, LI I \
. net R 10 '
T \
17-500. 4 ceefass [ 12 ] |23 x JH5=0
1 - = o !
] . 10 !
{B—499. 4 . i
MALCOLM PIBNIE., INC. SHEET 1 OF 2




BOREHOLE LOG MW-111

PROJECT: ROCHESTER FIRE ACADEMY RI/FS

PROJECT NO.:
BOCHESDER, N.Y.

0965-04-1

SUAVEY CODADINATES: N31B.14. E2564.54

SURVEY DATUM: TBEM1,

TBM2

CLIENT: CITY OF ROCHESTER
DRILLING DATES: 4/23/90-4/24/90
DRILLING METHDD: 6.25-inch ID HSA
LDGGED/CHECKED BY: MKR

SURFACE ELEVATION: 517.40 ft.AMSL

Height of Rods
Neight of Hammer
No Recovery

- Sampler Refusal

Split Spaon ([2in. ID)
ST Shelby Tube {2.8in.ID

SYMBOLS AND DEFINITIDNS

JHS

6SD
ATT

Total VOC Detected in the Sample
Jar Head Space [ppm)
Grain Size Dist.
Atterberg Linit

%x--=x Penetration Resistance ['N' Blows/Gin

DEPTH
{ft.BGS)
ELEVATION
(ft AMSL)

SOIL
DESCRIPTION

SAMPLE NO. &

[ 104
S Y Y Y

T 'NT-YALYE

(in)

COMMENTS

SAMPLE TYPE
BLOWS / 6"

AECOVERY
"N'-VALUE

19498, 4
204497 4
21—2495 .
22495 .4
23494.4

24493 4

10 55

— = = ——

2h JH§=3

—_
G oy oy &

111 88

10 7 JH3=0

=
I'.'l'll.'l'll'\.)r

<112 55

"o m o m =

~ JHS=0
~ 50 blow ceunts/4"

12 | 1

> | 100 blow counts/i"

251492 .4

26491 . 4

27-490.4

TOP OF BEDROCK AT 24.1 FT BGS

Dark gray to gray coarse grained dolostone,
mpderately fractured, slight weathering
along fractures, occasional vugs up to 1"
in diameter. many mineralized

13 85 1

100

364814

BOREHOLE COMPLETED 70 35.2 FT BGS

—_—

MALCDLM

PIRANIE,

INC.

SHEET 2 DF 2
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BOREHOLE LOG MW-12I1

PADJECT: ROCHESTER FIRE ACADEMY RI/FS
PROJECT NO.: 0965-04-1
LOCATION: ROCHESTER, N.Y.

CLIENT: CITY OF ROCHESTER
DRILLING DATES: 5/2/80
DRILLING METHOD: B6.25-inch ID HSA

SURVEY COORDIMATES: N746.31. E1504.34 LOGGED/CHECKED BY: MKR
SURVEY DATUM: TBM1, TBM2 SURFACE ELEVATION: 51B.80 ft.AMSL
NS SYMBOLS AND DEFINITION
55 Split Speen ([2in.ID) )
ST Shelby Tube d{a.am.m) JHS Bgﬁa;e:gﬂsggzgctlggn;n the Sanple A=k Penetration l:estisthageml'N' Blows/inl
€ - -
:ﬁ ﬂ::gﬂ{ 3; Hgmep GSD Grain Size Dist. 0=--t Meisture Lonten
NP N¢ Recovery ATT  Atterberg
- Sanpler Refusal
Pw |, | g 10
o 55 o oF s} K §|_L11||||||.
co | o8 50IL To | 2 ~ | | 2 "N'-VALUE
E“’. Ei DESCRIPTION RS w | | & | > COMMENTS
oX [T o T = > .
= = © =Z r} 3 =
o awn - w
] BROWN SILTY SAND (ALLUYIUM) 3
g Dark brown organic rich soil, B
14p17.8 —\\_otcasional roots and gravel, dry 155 1qp | 14| 18 ¥ JHS=0
] Yellow brown fine sandy silt. occasiona} 12 !
215158 roots, dey !
] Yellow brosn silty fine sand, occasional ‘
) roots, moist ko wet at bottom g i
3-515.8 255 | 4 |16 10 % JH5=0
] B :
4 i
- i
4-5i4.8 Same, with some iron staining, wet !
] 1 |
5J513.8 365 | 4 [19 ]9 | % JH5=0
6{512.8 _ i
; 3 2 |
2 T dass | 4 la |10 ] & JHG=0
: MOTTLED BROWN/GRAY SILTY SAND (ALLUVIUM}  |2-°:°: E '
] Dchre and gray mottled fine sandy silt o974 B !
83510.8 with varves of fine sand, orange and e ave
1 black iron staining, wet o0 d 1
E Ochre and gray mottled silty fine sang p.ero 2 |
gJd509.8 kith 1" thick varves of stiffer sandy (e dg5as [ 3 |2 | g 3 JHS=0
1 silt, orange and black iron staiming, Wet Jeo e e § :
] o 04 4 1
E S 1
10-{508.8 Same, except no black staining °°°b?i !
] sa 0 i :
114507 .8 @2 4B 55 g 24 | 4 X JHS=0
T I~ I 1
] 2o d 2 :
12806 . 8 | L 0o 00 :
] GRAY AND BRDHN SAKD AND GRAVEL * .J 1 !
13-5505_3 Dark gray fine sand, uniform. wet ERCRLY B -1 é 24 3 i\ JHS=0
] . o q P ‘\\
14{504.8 Same, With occasional subrounded gravel o .
1 Brown fine to coarse sand and fine to e 5 RN
] cearse subangular gravel, wet -1 49 s
154503.8 eoee 855 | 0|22 |89 ¥ [ums=0
] = o 4 40 r"
- L I I ) I
16-4502.8 e N
1 L R g .,f
B o =4 P
174501 .8 oo 9ss | M1 fes #
1 e : 24 ;
: - -.', L | g ’
18-J500.8 e ‘

MALCOLM PIRNIE, INC.

SHEET 1 DF 2



BOREHOLE LOG MW-12I

PROJECT: ROCHESTER FIRE ACADEMY RI/FS

PROJECT NOC.:

0965-04-1

LOCATION: HAOCHESTER, N.Y.

(Overburden)

CLIENT: CITY OF ROCHESTER
DRILLING DATES: 5/2/80
DRILLING METHOD: 6.25-inch ID HSA

SURVEY CODRDINATES: N746.31, E1604.34 LOGGED/CHECKED BY: MKR
SURVEY DATUM: TBM1, TBM2 SURFACE ELEVATIDN: 518.80 ft.AMSL
SYMBOLS AND DEFINITIONS
S Shelvy Tove Egig’m)m) JHS Total VOC Detected
ST Shelby Tobe [2.Bin. ota etected in the Sample ey B j i N i
W Hejghz of e Jar Head Space  (ppnl ) ¥---x Penetration Resistance ['N° Blows/Bin
H¥H Height of Hammer GSD Grain Size Dist.
HR No Recovery ATT Atterberg
- Sampler Refusal
Dy . =
IEE ég 2 O% © R glllllllllllqc
e | == SOTL Te | = ~ | 5 = "N°-VALUE
R DESCRIPTION S wY e |5 (> COMMENTS
of 1 Lo @ ga {13 | = | -
= = [} 5 = ! (=} =
w == @ [
n? W
j Pinkish gray clayey silt, some fine te ] /]
] coarse subangular gravel, trace fine sanc, | 15 )
101409 8 soft, plastic, wet * 1058 | 5 | 14§ 3 % JH5=0.6
4 LI ]
] 14 !
20Java.8 Pinkish gray fine sandy 5ilt, some fine to %" ] i
] coarse subangular gravel, trace clay. Lo 2g !
1 soupy, et = 16 t
214497 B Brown fine to coarse sand and fing to R SS 27 14 43 * JHS=0.6
1 coarse subrounded gravel, trace silt, wet | = = 9 59
4 . 8w i
- PR 1
22495.8 e !
] Ry 29 b
23-J495.8 <ewlrass | M1 aa | 3 x JHS=0.B
] o) Bt \
2434948 e \
b 0P OF BEORDCK AT 24.0 FT BGS.
§ : L1 -
25-{493.8 Dark gray ts gray coarse grained dolostone, IIII 1388 _ 3 50 JHS=0. 4
] hard, massive, moderately fractured, T 7 _ 50 Blow Counts/0"
] occasional vertical fractures and small I 7
6492 .8 vugs, most mineralized, weathered along [
] fractures, 1/2" thick clay seam at 35 ft f//I
E BGS. T
27491 8 I
1 I 1
1 T T
] I 7
28-{490.8 T
] BOREHOLE COMPLETED T0 35 FT 8GS.
29489 .8
30488 .8
31-487.8
32J486.8
334485.8
34-|484.8
]
]
35-483.8
36-482.8

MALCOLM. PIRNIE,

INC.

SHEET 2 OF 2
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BOREHOLE LOG MW-133

PROJECT: AOCHESTER FIRE ACADEMY RI/FS
PROJECT ND.: 0985-04-1

LOCATION: ROCHESTER, N.Y .

SURVEY COORDINATES: N103B.13. E1700.25
SURVEY DATUM: TBM1, TBMZ

(Qverburden)

CLIENT: CITY OF ROCHESTER
DRILLING DATES: 5/1/90

DAILLING METHOD: 6.25-inch ID HSA
LDGGED/CHECKED BY: MKR

SURFACE ELEVATION: 518.40 ft.AMSL

- 1

SYMBDOLS AND DEFINITIONS
g.? gp]%t s;rmn Egig:m[m JHS Tatal VOC Detected in the Samp)
helby Tube .Bin. i e Sample x-—-x Penstration Resi e .
WR MWeight of Rods Jar Head Space (ppw) 0---0 ME?EJ:?elﬁgntﬁiisﬁ‘?ﬁqem‘ N" Blows/Ear)
RH Height of Hamner gsh Grain Size Dist.
NR Mo Recovery ATT  Atterberg
- GSampler Refusal
I i < 0
& Ea o D% o ksl U5'||1|||||||1E)|
g | == S0IL To 2L I > 1z = "N’ -VALUE
I DESCRIPTION 9| ws e I COMMENTS
(=T w2 [a ao = > .
st e, ] == S =] =
a =7 | ® | @ |-
w o
] FILL Sand, silt and coarse gravel, fill 11
b material 22
1-4518.4 188 14 48 =
] Xaur‘nt layer of charcoal material ?g l’x JH=1.8
1 Brown fine sand. dry to moist ;S
2-547.4 2.0 ft /
1 BROWN CLAYEY SILT 3 /!
B 3 f i
3_‘515.‘* glive brown fine sand, wet 5 g8 3 15 8 7'( JH5=0
] 4 |
4515 4 Aet brown sili, trace fine sand and clay. :
] stiff, moist '
] 1 I
51514..4 3ss | 2|7 |74 JKS=0
7 8 ‘|
A 1
p-{513.4 Same, With 7 varves of reo brown sandy siltp !
] abput 3/2" wide, varves sre WEel B ]
B 1
73512.4 ass | p jea |8 2 JHS=0
. 1
: ii 1
1 1
B5t1.4 |
1 3 !
- 1
9-J510.4 595 | & a2 |11 ¥ JH5=0
] 8 '.
n I
j(}—_509.4 Same, grading to brown fine sandy. clayey. !
] silt. plastic, wet 3 :
1 1
11508 4 Bss | g |2 |2 % JHS=0
] & i
- 1
12-{507 .4 fed brown siity Fine sand, wet = —1
] T HA |
13J506. 4 s e e |9 JHS=0
] Re? brown si1lty fFine sand, some clay, [ 4 :
] soft. plastic. wet - '
14505 .4 plastic. ne = :
] F———] HA !
] —— - 2 '
15-504. 4 7 ess | 2 [2a1 | a [* JHS=0
] Ealnty 3
16-}503. 4 Kt
] BOAEHDLE COMPLETED TD 16.4 FT BGS
1745024
18-}504.4
MALCOLM PIRNIE, INC. SHEET 1 DF 1



BOREHOLE LOG MW-145 (Overburden)

CLIENT: CITY OF ROCHESTER
DRILLING DATES: 4/30/90

DRILLING METHDD: B.25-inch ID HSA
LOGGED/CHECKED BY: MKR

SURFACE ELEVATION: 518.10 ft.AMSL

PROJECT: ROCHESTER FIARE ACADEMY RI/FS
PROJECT ND.: 0985-04-1

L.DCATION: ROCHESTER, N.Y.

SURVEY COORDINATES: N1000.B7. E2248.79
SURVEY DATUM: TBM1, TBM2

SYMBOLS AND DEFINITIONS
55 Split Spoon [2in.10) _
ST Shelby Tube (2.8in.ID) JHS Tetal vOC Detected in the Sample x---% Penetration Resistance ['N’° Blows/&1n)
NR Height of Rads Jar Head Space [ppn) 0---o Moisture Content (["H° X
NH Height of Hammer GSO Grain Size Dist.
NR Ho Recovery ATT Atterberg
- Sampler Refusal
e —_
- Wl S w8 104
o (= o =¥ -~ = LA s
E% e S0TL To | Z ~ |~ | = © 'N"-VALUE
| =T DESCRIPTION Sl wy o | & |7 COMMENTS
oX [rips) o go & - .
> . (L] == ! o =
W~ s o o -
® o
] FILL  Silty., sandy, gravely fill, dry 17
14517 .1 155 1(_]0 B 100 ,2 | 100 blow counts/4"
] - L JHS=120
2516.1 Brown silty fine sand, some gravel K
] 2.9 it 3
34515.1 BROWN SILTY SAND (ALLUVIUM) Sogss g 1By JHS=200
] Dark brown silt, some clay, trace fine o il '
41514 1 sand, occasional roots, jﬁﬁive,_ppjgﬁ L
] ’ MDTTLED BROWN/GRAY SILTY SAND [ALLUVIUM) e aa !
] Ochre and gray mottled fine sandy silt, 3 ;
1 stiff, moist becoming wet at bottom 5 ' _
5-513.1 7 18| 12 T JHS=130
: o qq E l|
B-{512.1 Same With fine sandy varves 1" thick St ;
] oo d 3 xl
B o 1
73511 .1 ceelass |3l 6 | JHS =65
4 o e d [l
] PRRPAEN 3 :
8-5140.1 Brown medium to fine sand, Wet R X
] o a0 1
] oo 3 :
945091 saaigss [ 2 12 |3 |y JH5=45
: o |
: n.Q o 1
10_5031 ‘o_ro_gr :
] 0.0 9 1
1l Pt moiotmToomroomTomsmmmemmeosmsosssommeesm s - WA !
i GRAY SAND AND GRAVEL .. P e 8" 2 1
11507 .1 Dark gray fine sand, wet ~e 4BSS [ 5[4t |4 |x JHS=10
: L] L I 3 :
12-J506..1 .ees \
o 1
: l.-.l..l 2 :
134505.1 s f7ss |2 lea | a |k JH5=35
: » - '.I 1
1495041 L
: BOREHOLE COMPLETED 7D 14.4 FT BGS.
15-{503.1
16-502.1
17—.501-1
1845001

MALCOLM PIRNIE,

INC.

SHEET 1 OF 1




BOREHOLE LOG MW-15S5

PROJECT: ROCHESTER FIRE ACADEMY RI/FS

PROJECT NO.:

0965-04-1

LOCATION: ADCHESTER, N.Y.

SUAVEY COORDINATES: N1432.44, E1B61.81

SURVEY DATUM: TBM1,

TBM2

(Overburden)

CLIENT: CITY OF ROCHESTER
DRILLING DATES: 5/1/90

DRILLING METHOD: 6.25-inch ID HSA
LOGGED/CHECKED BY: MKR
SUAFACE ELEVATIDN: 517.70 ft.AMSL

SYMBOLS AND DEFINITIONS
S5 Split Spoon (2in.ID) ]
ST Shelby Tube (2.8in.ID) JHS Total VOC Detected in the Sample x---x Penetration Res:stance l N* Blows/Gin)
NR Keight of Rods Jar Head Space [ppn) o---0 Moisture Content ['H°
NH HKeight of Hammer bSO Grain Size Dist.
NR No Recovery ATT Atterberg
- Sampler Refusal
2 . = 0 100
- Z~ 2 D-% © ol % [ O T T T I Y|
3 =0 S01IL Yo | 2 ~ |~ | 2 "N ~VALUE
ol g DESCRIPTION ec wy o | § |3 COMMENTS
ol w2 T o = = .
s s 13|58 |%=
3 BAOKN SILTY SAND [ALLUYIUW) 11
- Brown organic-rich fing to medium sand, 31
1-4516.7 some fing to coarse gravel, ocrasional 155 433 |17 | B4 Re JH3=1.8
- roots, dry 19 e
23515.7 Dlive gray fine sanrd, trace 511t anc clay, s
] occasional roots, moist a .
3514.7 ess | 3 | o |7 | ¥ JHS=1.2
1 ’ 4 :
B 1
AdB13.7 s oo — !
1 MOTTLED BROWN/GRAY SILTY SAND [(ALLUYIUM) pra-a |'
] Brown fine to medium sand, occasional gray | @ °: 1 ;
1 mottling and roots, Wet o'a g 2 ! _
5—_512.7 _o_‘-'o'_‘_, 385 1 21 3 >I$ JHS=1.2
] a 926' 1 :
§51t.7 e !
-1 L] O—O. '
1 LA HR :
1 ‘o o 2
7-510.7 Ochre and gray mottled fine sandy silt, o o d 458 2 18 4 ’f JHg=2.2
1 iron staining- orange and dark brown, e 3 1
a509.7 moderately dense, moderately stiff, wet D :
P09. |- Ochre an¢ gray mottled fine sand. iron arer el '
] staining, wet on 2 !
9—508.7 Same, with more silt ang moderately staff ¢ @ 5 8% g 18 5 % JHS=3.5
] 4 |
i a e 1
10-{507.7 Same. with occasional small roots e |
] . KH ;
p L 1
114506, 7 R - - -V B JH3=12
P L 00 1
y GAAY SAND AND GRAYEL . i 3 '
12-505. 7 Dark grey fine sand, uniform, et s '
T - . 1
] . KA |
13-4504.7 e 7SS g 22 | 4 §# JHg=17
] 2
14503.7 -
] BOEHOLE COWLETEQ TD 4.0 FT BGS.
15-{502.7
16-4501.7
17-500.7
18J459.7
MALCOLM PIRNIE, INC. SHEET 1 OF 1




BOREHOLE LOG MW-16T

PROJECT: RDCHESTER FIRE ACADEMY RI/FS
PROJECT NO.: D965-04-1

LOCATION: ROCHESTER, N.Y.

SUAVEY COORDINATES: N4Y56.82, E2BO5.92
SURVEY DATUM: TBM1, TBM2

CLIENT: CITY OF ROCHESTER
ORILLING DATES: 4/26/90

DORILLING METHOD: &.26-inch ID HSA
LOGGED/CHECKED BY: MKR

SURFACE ELEVATION: S1B.10 ft.AMSL

55 Spiit Spoon [2in.ID

ST Shelby Tube [2.8in.ID) JHS

SYMBOLS AND DEFINITIDNS

Tatal VOC Detected in the Sample

HR Height of Aods Jar Head Space ippn) x---%x Penetration Resistance ['N' Blows/Bin)
NH Height of Hammer BSD Grain Size Dist.
NR Ho Recovery ATT Atterberg Limnit
- Sampler Refusal
@ _
= £ I A R 104
=2 | 23 2. ez =R
»fg —-= “50IL I = ~ > = "M’ -VALUE
& = DESCRIPTION 28w | | & | = COMMENTS
ar | we o g | S| = | -
s = o == = o =z
T ;%ﬁ m o )
o
] BROKN SILTY SAND (ALLUVIUM) 1
1 Yellow brown silty fine sard, occasicnal 1
195151 roots, Wet 18§ 5 13 3 T JHS=0
] 2 1
1
25141 h
] 1 X
i 1
335131 255 [ 4o |14 |1 |2 JHS=0
] 2 "
45124 foemmormmoeoom oo TR T s '.
1 MOTTLED BADKN/GAAY SILTY SAND [ALLUVIUM)  [°:e:& !
i Ochre and gray mottled silty fine sand, ey HA '
51614 .4 occasional roots and iron staining seve 2 18 4 % JH5=0
1 Same. With ho roots ; g '
| N 3
645101 Dchre and gray mottled fine sandy Silt. L i
] trace clay. iron staining (orange) and dark{® % 2% !
1 iron blebs (t-2mm), moderately stiff, wet [%.°0f g !
745091 e:e2) 4588 3 15 | & % JH5=0
4 o @y '
] 2 a0 4 ,'
B-508 .4 oo X
h 0o 0.0 '
] 8 0.4 i |
4 - - 1
35074 eeolnss | 4 2t 3 |x JHS=0
I .
] GRAY AND BADKN SAND AND GRAVEL e 1 !
N .. d !
10T505'1 Dark gray fime sand, trace silt anc clay, |[= < = :
] uniform, 3oose, Wet . o' d KR !
A L] L] - !
1145054 Coless | |ee |2 |
] L] - L 1 ‘|
12504 1 Same, with tree part 0.5" thick in e \
1 sampler RO !
Ny Red brown fing sandy Silt. some fine to " 120 !
13-{503.1 coarse subrounded gravel, moderately 785 |, | 14|17 X
] dense and stiff, wet " 4 |
] A )
444502 1 .. !
] a a-. ] h
- L] L ] [ ! :
155011 cccless | 318 |3 o JHs=0
] 8 |
E 1
15—,5001 . Ii
: I.I."l‘ 7 \I
1 1
17-499.1 ««sigsy g g 15 X,
] 8
18-498.1 . N
MALCOLM PIRNIE,

INC,

e

SHEET 2 OF 2




BOREHOLE LOG MW- 161

PROJECT: ROCHESTER FIRE ACADEMY R1/FS CLIENT: CITY OF ROCHESTEAR

PROJECT NO.. poE5s-04-1 DRILLING DATES: 4/26/80

LLOCATION: AOCHESTER, N.Y. DRILLING METHOD: 6.25-inch 10 HSA
SURVEY COCRDINATES: NO56 . B2, E2805.82 LOGGED/CHECKED BY: MKR

SURVEY DATUM: TBM1, TBM2 SURFACE ELEVATION: 5416.10 ft . AMSL

SYMBOLS AND DEF INITIONS

g5 Split Spoon 12in. ID) .
ST Snelby Tube [2.8in.10 JHG Total vOC Detected in the Sample x---x Pengtration fesistance [N Blows/Bin)

WA Height of fods Jar Head gpace (ppm)
WH MHeight of Hammer gsD Grain Size Dist.
NR No fecovery ATT Atterberg Linit

- Sanpler Refusal

= Cw T | Ll 100
@ | 23 EI =T O i = L
£a jug™ts SOIL Tw | # ~ | = | = "N -VALUE
T DESCRIPTION oS 55 © 3 COMMENTS
o8 | s 13z |51gl=
- : = =
[FH) U‘g; o L‘ﬂ N
o
camg, With more gravel 50 blow counts/0" at
Fine to coarse angular gravel, trace fine 1%-2 -ATQEEE? from
10497 .1 to coarse sand, loose. pedrock 100 Saapaﬁﬁ a?lig.g.it.

fragments. net 100 blow counts/0.5"

70P OF BEDROCK AT 18.5 FT BBS

2014951 Dark gray to gray, coarse grainéd
golostone, hard, massive, moderately
fractured, pccasional vugs. some

2144951 pineralized, meathered along fractures

et FOFEHOLE COMPLETEQ 10 28.4 F7 B6S.
234831
243402 .1
254911
25480 .1
5734891
28-488.1
293487 1
30486 .1

31 Jag5 .4
324841
33483 .1
304482 .1
3534814

36480 .1

gHEET 2 OF @
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. . FIELD BOREHOLE LOG
PROJECT NAME: s Erce Bcadimy RUFS SURFACE ELEV: BOREHOLE NO: (3—]  Feosomidbso
PROJECT NO: 0965 O4 | REFERENGCE ELEV.: DATE STARTED: _3 -f . 47
CLENT: _ ity ot Rochester CONTRACTOR _Aulfolo Onu.h,i DATE FRSSKED: 5 -/ > 70

KZTHOD
LocATION: ___Rochasied ALY LOGGED BY: __RUuF G el Hsh
o 5 DESCRIPTION AKD RERIARIS ~ | &
alel¥| = 2 2 E
3 z | - :‘.‘; Q . o | W -
D lw|w| T~ & : Alz{81E
z § ; 2| = @2 Denaity/Concictonay, Celas, Picotisky, Sci Typoo, §. E e g
o S8 i8S Textwra, Fehris, Kzlotuo, Othor Charact 5|1 &1| 3
SEIEE] 5':’§6 ox Bodgiap, Malotwo, asterictics slg|g)2
) 27 O-R" . Aflack ('7/_5;./».('(;_-43 it < M S g bed e
t |55 P30 iy Cooblelbs” Seop Fosack, A Ly
?\ @ sy = v Brows (i 4"'6/‘\-\/} shat dl
i lestis e 05 4,;&57{55 d{m.u
3 [ Brown  Sil4 _tr ¢ fa., endfn o000 VoA
2-153] b 16" ocef Sb\éah\jh I cjrﬁ(/"_,l/ 7 'A-“: i
b Same Rlacls chmre ol “liks Cinglers
1 MOist A Wit sk Shoa

Sﬁ{'lﬂ:ﬁggd‘ ‘:;2“&-‘£|'jb§ ..L"l:ﬁl‘lt_\'f‘l!(u’tf' ‘{'

* A 2wt c.omfo_-)."f&-—a SHEET NO. _[ OF _[ _



FIELD BOREHOLE LOG

e e
opoJeCT NaME: _Gire Nicadimy ERI/FS — SURFACE ELEV: BOREMOLENO: [3-2
' pROJECT NO: _DT6S o | REFERENCE ELEV.: DATE STARTED: _5-2-30
i CLIENT: _Cihy of Roche sires CONTRACTOR: _uffalc D \[f.}ﬁDATE FINISHED:
- I METHOO
. LOCATION: Rochasin ~Y LOGGED BY: _ R ¥ OF 2 HSa
g
: W 5 DESCRIPTION AND REMARKS R
alel|lz|z % 2l
— § gie e 3} o ¥
, z|g § g E dg Density/Consistoncy, Color, Plasticity, Soll Types, § e|E 2
! (=2 I & < ] -
| o Texture, F Moisture, Dthes 212
, u AF A REREE ox abric, Bedding, . Charectoristics <iol@ g
. . 0 7 C”Hif-\r‘/( S-f'gm 1cl'_lll = S'% Anj.— (ﬁr C", £ [’.FHI&(_
- hre ] { IA 6“ v i Gowbe &4 i """( £ & P Jne Z.!L-f VA 5 ;fl"._
‘f 6'/5’
l [ 3 % Pheist FeT:
el
i Sz 6 St o Prayise } oo
- prat
| Y
' —
~ %* pore Sﬂwgf‘\ Vol gt et /(wL X fx)h.//’\t(;\..-‘f(
| /'~ ’nj-vwf 2 " _L/ﬁﬁ <l T. P
: / g;ﬂ‘h ﬁiﬁﬂf"
1
i | IRNI SHeET wo.__oF __



FIELD BOREHOLE LOG

rp’a_:uscv NAME: Eive feademy RV[ES  surrace ELEV.: BCREHOLE NO: _[3 ~

DATE STARTED: _5- 2 -9

PROJECT NO: _O¢S o4 | REFERERCE ELEV.:
CLENT: _Cuity of Rochsster CONTRACTOR: By ffalo Deulug DATE FRosKED: 5 -2 -0
rocATion: _ 2o haster, Mews York LOGGED BY: Buf lﬁdﬁm -
3 BSRE 3% HSA
w § DESCRIPTIN AKD REMARKS ~| &
- - - *
g|2l2|¢ g a3
z |9 Ylaola~ o g E(8|E
E18(18§ § ; g g Dencity/Concictonsy, Cels, Plootialty, S22 Typoo, ; ElE|e
Q. \ y -
u =1z 3 2 194 Texture, Fabriz, Bodding, Matoturo, Othor Chcrestoriotien < g g i
Q F 6 Loosne wa\i/ krowia ,SHI‘EI[ . maid S
=S WAIS v ¥
> - 7
e ) An b Mol
2. 2] . L0050 (Gravys Silty fagevd r Closs moigt  |yvda Y7
=4
Ly 3

L ’ - R
L Sfaﬂhj_ﬁLFL t neg

(/u(gu._,J

e

| W _ SHEET NO.__OF ___

—_——— ~ 0




FIELD BOREHOLE LOG

L=

PROJECT NAME: Erve Peadomy RI[FS ~— SURFACE ELEV.:  BOREMOLE KD: |3~ [ i85 g5)

I| PROJECT NO. _O9%68 o4 | REFERENCEELEV: ____ _ DATE STARTED: __.5-2-%0
S CLENT: _ Cuty of  Rachisies CONTRACTOR: Huft Deiling  DATE FoaskzD: _5-2 -90
' w  Bochesten NY LOGGED BY: _QUC METHOD .
' LOCATION: ches aogm: 34" psA
l w 3 DESCRIPTION AKD REMARKS | &
-~ . a - = * -
: gl¢lz|g 3 £y
- lalal2|. § olglg|t
I' E §' § § :i- 2 Oencity/Consistency. Color, Plasticity, Sof Types, ; = =le
£ |z
il g 12/3|8 § 3 Texture, Fabric, Bedding, Moisture, Other Charestorictics 2lc|d 3
l 0 z LQAM%FM& -v-ur
—— i 3 & Lo ftp £ oes Raf @sh?{f\, My, ,é’ a LN ITR) V2 -:’
I Y Qf‘rmL d( A;J(‘M—{Olfar iy o qMJJ_UW
I ~ .
o A -5 | {',;——-;; sS4 ‘)c"- i&gﬁl wrﬂ‘f'usl +fL
- Z Z- |16 7 2.9
i | :
al 3

g 4 n g 13 afe
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FIELD BOREHOLE LOG

PROJECT NAME: (e Acadewn R[S

0965 oHd

PROJECT NO.
cLENT: (b 0§ Rochast

rocATion: - Bocrecks NY 8

SURFACE ELEV.: BOREHOLE NO: () -5

REFERENCE ELEV. DATE STARTED: __ s/ /90

CONTRACTOR: £, £ Q.-‘H.HF DATE FINISHED: S /4 (90

ME
LOGGED BY: _gZpF [

WOF Dbt 52000 anly

Dmitylcmuney. Color, Plasticity, So? Yypos,
Texture, Fabric, Bedding, Moisture, Other Characteristics

SAMPLE NO.
SAMPLE TYPE
BLOWS (6°)
REC. ()
CLASSIFICATION

son

DESCRIPTION ANO REMARKS

SAMPLES
MOISTURE (%)
PENETROMETER

Ol| DEPTH (BGS)

ﬂr\-.),.,;.,”.-, K D (rowin 5”" na ki ve

el n sheoe

i
=

SHEET NO.____ OF

ad | {ppm)




Fﬁ- . : FIELD BOREHOLE LOG
pROJECT NAME: Rochsster Fire Academy LI5SURFACE ELEV.: : BOREHOLE NO: __ [A - {
2
l PROJECT NO: 0945 04 / REFERENCEELEV: ___ DATE STARTED: __ 5/ /90
CLENT: (ks of Roclesieq CONTRACTOR: 4, ffalo 0;.4”%9 DATE FINISHED: 514 /90
, METKOD
l der 1Y LOGGED BY: _LHF
LOCATION: _g_t)c’\éﬁ L aogxs: dphit Spoon _On Iy
l w 3 OESCRIPTION AND REMARKS - &
2lal|%| e % # E :
12|~ = ] w -
' E g ; g L @ Density/Concistency, Color, Placticity, Soll Types, & g el s
e 2 (8% Textire, Fabric, Mois 21813
m 5 g 2@ § 3 exture Bedding, ture, Dthawr Chuae!a-kticn g g & i
l ] ’3 i*b!‘: C-l"‘-d-biu V‘*ufwfuﬂ 0 - ’l ﬁwlh},
. Dersee Jhroen {6 wodt wwat mgnoe 1|
l@ gt s 3

SHEET NO. _OF _____
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FIELD BOREHOLE LOG

— i
PROJECT NAME: € e Acadamy RLIES = SURFACE ELEV: BOREHOLENO: /2.7
PROJECT NO: 0963 04 | REFERENCE ELEV.: DATE STARVED: __S /4 90

Mm: C\"l! (_1} abchp-ém

LOCATION: _ Rodis sien

LOGGED BY: _ £ HF KETHOD

CONTRACTOR: Ruffalo ﬂr.u-n'? DAYE FIRSSKED: _ S{4/9D

wgm Spht spoory snly

e

" 3 DESCRIPTION AND REMARKS o | &
alo|E| o g 2 Y
glululg - 218 (8%
z § 5 $£1c| @ Density/Concictensy, Coles, Plactizity, Sed Types, g elg|&
o 918 |55 Texturs, Fabric, Bedding, Moloture, Dthor Chezacteristic s |5
Bl %|5|4|8 |5 ceweter 131882
o 0&‘-31, ,’gfﬂvl/h Sit# wa b _snsd

ﬁ Mgtive

Belll 50t N

SHEET NO. __OF ____




FIELD BOREHOLE LOG

PROJECT NAME: T Oicodamy @iE5  SURFACE ELEV. BOREMOLE NO.: B -%

PROJECT NO: _OQGs o+ | REFERENCE ELEV. - DATE STARTED: __ 3izl90
| CLENT: Civy o Rochesian CONTRACTOR: .&LML&E;‘DATE FINISHED: sli2 /90
) . METHOD
l Rodnsks N L BY: RUE
‘ LOCATION: { OGGED 73 —— OF 2 ZI-\ Y
. ' @ 5 DESCRIPTION AND REMARKS ~ &
AE-R N k- 2 E
) Slalal| |8 2l¥(8|%
l £ & g (= g Boncity/Conciotensy, Color, Plasticity, Sod Typoo, 5 2lEt &
z
g g g 2 i § 3 Texture, Fabric, mmmmc&-utuhﬁc- g g ] g
' ¢ 5 p”"“"&}/ St and Fhéﬁhﬂ@ br_sul el
T Sy { }' Iﬁ‘ dravd  50ng .R’A P S S;'{'k_.l’m ras vhsevpped 3
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z
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APPENDIX C.2

WELL CONSTRUCTION PROCEDURES



PGRADIENT WEL

Deep and Intermediate Bedrock Wells (9I, 6I, 6D, 10I):

Borings were advanced by 6%" hollow stem augers to the top of
bedrock. The deepest well at each location (MW-6D, MW-10I, and
MH-9I) was continuously sampled through the overburden to the top
of bedrock. Four (4)-inch I.D. temporary steel casing was
inserted into the borehole and advanced two feet into bedrock to
minimize the potential for down-hele contamination during bedrock
drilling. The boring was then advanced through the temporary
steel casing by means of an HQ core (3 7/8" diameter hole) to a
depth of 12 feet below the top of bedrock for the intermediate
wells or 20 feet below the top of bedrock for the deep wells.

Upon completion of the borehole, the screen and riser were
installed within the 4-inch casing. The 4-inch casing was removed
as the sandpack was emplaced. The screen, riser and sandpack were
used in accordance with Work Plan specifications. Above the
sandpack, a 4-foot bentonite seal was emplaced and allowed to
hydrate before a cement-bentonite grout was tremied to the
surface. In many of the wells several inches of fine sand was
placed above the bentonite seal before grout emplacement to
prevent grout invasion. A lockable 4" steel protective casing was
installed at each well site.

SHALLOW WELLS (9S, 6S, 10S AND P7-9):

A11 shallow boreholes were drilled using 6%-inch hollow stem
augers to a depth where the screen would straddle the water table
based on saturated conditions in adjacent deep or intermediate
wells. A1l wells were installed using 10 foot lengths of 2-inch
I.D. 0.010-inch PVC screens, and 2-inch I.D. PVC riser as stated
in the Interim Report. The sand pack consists of #2QROK sand to
a maximum depth of two feet above the top of the screen. A one to
three foot thick bentonite pellet seal was placed above the
sandpack and allowed to hydrate. The borehole was then grouted to
the surface using a bentonite-cement. Protective casing was
installed as described in the Work Plan.

A piezometer (P2-9) was added to the scope of project
(documentation presented in Appendix B) to determine if hydraulic
communication exists between the lower overburden and upper
bedrock (MW-9I). This piezometer was constructed as described
above except that a five foot screen was used to better define the
zone to be monitored.

0965-04-1



DOWN _GRADIENT WELL

Deep and Intermediate Bedrock Wells (71, 7D, 81, 8D, 111,
121, 161

Borings were advanced by 6%" hollow stem augers to the top of
bedrock. The deepest well at each site (MW-7D, MW-8D, MW-11I, and
MW-161) were continuously sampled through the overburden to the
top of bedrock. Four (4)-inch I.D. permanent steel casing was
inserted into the borehole and advanced two feet into bedrock to
minimize the potential for downhole contamination during bedrock
drilling. The casing was then grouted in place and allowed to set
overnight. The boring was then advanced through the permanent
steel casing by means of and HQ core barrel (3 7/8-inch diameter
hole) to a depth of 12 feet below the top of rock for the
intermediate wells or 20 feet below the top of bedrock for the
deep wells. Frequent borehole collapse during bedrock coring
required the use of temporary 3-inch diameter steel casing to
prevent further collapse of the borehole. At those locations,
(MW-81, MW-7D, and MW-12I), an Nx core barrel (2 7/8-inch
diameter) was used to advance the borehole through the 3-inch
casing. Upon borehole completion, the screen, riser and sandpack
were installed within the temporary 3-inch casing (as documented
in Appendix B).

Upon completion of the borehole, the well screen and riser
were installed as specified in the Work Plan. Five foot screen
Jengths were placed in the deep wells. All intermediate wells
have ten foot screens except MW-121 which has a five foot screen
due to collapse of the borehole. This change is documented in
Appendix B.

For the intermediate wells, the top of the screen is at the
bottom of the 4-inch permanent casing. The sand pack (#4QROK as
specified) extends to a maximum of two feet above the top of the
screen, inside the casing. In the deep wells, the sand extends to
a maximum of two feet above the screen. A four foot bentonite
pellet seal was emplaced in all wells, allowed to hydrate and then
the well was grouted to the surface except for M-7D. Due to the
problems of borehole collapse and the use of temporary 3-inch
casing, a 5 foot bentonite slurry was tremied in MW-7D. Locking
6-inch protective steel casing was installed at each well.

SHALLOW WELLS

These wells were installed following the same procedure
described for upgradient shallow wells., Since MW-13S, MW-14S, and
MW-15S are single wells at different locations, each was continu-
ously sampled in accordance with the Work Plan.

0965-04-1



APPENDIX C3

MONITORING WELL CONSTUCTION DETAILS
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MONITORING WELL CONSTRUCTION LOG

PROJECT s 2och. Eue WMeagumy QIFS L OCATION: Rochial Ny DRILLER: Buifalo Dalling Co

PROJECT NO.1 _C8es G
GROUND ELEV.___ 5363

Mud - &S DRILUING
“Hli119¢ METHOD: &1l WSA
DEVELOPMENT

FIELD GEOLOGIST: MR

METHOD: _Baon) wag

ELEV. OF TOP OF
PROTECTIVE CASING: 32517 ft, AMSL

ELEV. OF TOP OF

RISER PIPE:__ 22T . %¢ Tt AMSL
STICK-UP TOP OF

PROTECTIVE CASING: __L_‘é'?___n
STICK-UP RISER PIPE:__L.S& 1.

GROUND SURFACE ELEV.

DEPTH BOTTOM OF
SURFACE CASING M 1,

DEPTH TOP OF GROUT

INVASION BARRIER: NA ft.

A

77l Ll L ldd L]

OCKING COVER

WELL CAP

1.D. x LENGTH OF PROTECTIVE
CASING: _«~ x

1/4" WEEP HOLE

TYPE OF SURFACE SEAL’ e
cewient

1.D. OF SURFACE CASING:s A4 .
TYPE OF SURFACE CASING:_#4

RISER PIPE 1.D. 24 .t
TYPE OF RISER PiPE: PV

BOREHOLE DiIA.:__ /@ /4" .

TYPE OF BACKFILL:_Srouf

"DEPTH TOP OF SEAL:__d. .

m TYPE OF BARRIER: A4

.

DEPTH TOP OF

SECONDARY SAND PACK: A4 #.

DEPTH TOP OF

PRIMARY SAND PACK: __ 4.4 1.
OEPTH TOP OF SCREEN_©:3 .

DEPTH BOTTOM

OF SCREEN: /6.3 1.
DEPTH BOTTOM
OF SCREEN CAP:_ /(L & 1t.

DEPTH BOTTOM
OF SAND PACK:

DEPTH OF HOLE:~ {#/ 1.

MiRaiE”

— i "'_——['—-’:

TYPE OF SEAL:__Benton fe
Lo ifets

TYPE OF SAND PACK: _A4A

R

TYPE OF SCREEN: _ PVC

SLOT SIZE x LENGTHI_OIO X #O ¢,
I.D. OF SCREEN: __o2" 1.
BOREHOLE DIA.: _J@ 4 “ 11,

TYPE OF SAND PACK: ____
#2 QO fok

T 5K
5y PR
—— -

=
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TYPE OF BACKFiLL BELOW
OBSERVATION WELL:
# 2 Q@ Rog
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PROJECT: Roch, e .
PROJECT NO.t _Cdog - O - |

MONITORING WELL CONSTRUCTION LOG

LOCATION:

Bochg=ter

Y

ORILLER: _Suittole Deying

21165 gorinG: MG

DRILLING &' /4 uSA/

METHOD: __N& Coca,

GROUND ELEV. 353262 DATE ;i1 19¢
FIELD GEOLOGIST: g DEVELOPMENT
METHOD:
ELEV. OF TOP OF
S23.20 1,
PROTECTIVE CASING: 322.20 t1. AMSL OCKING COVER
ELEV. OF TOP OF
RISER PIPE:_ 3525 ©1 ft. AMSL WELL CAP
1.0. x LENGTH OF PROTECTIVE
STICK-UP TOP OF CASING: S v S f1.
PROTECTIVE CASING:— 200  ft. > —%
$TICK-UP RISER PIPE: .51 t. A /4" WEEP HOLE
*“ TYPE OF SURFACE SEAL:
Cemenk ‘
GROUND SURFACE ELEV. 1.D. OF SURFACE CASING: _AIA__ 1.
TYPE OF SURFACE CASING:__A/4
DEPTH BOTTOM OF
SURFACE CASING: A4 #t. \
N P P
\ RISER PIPE 1.0. Ve o tt.
TYPE OF RISER PIPE:__PVC —
N
N
N
Q BOREHOLE DIA.:_ /0@y 1.
\
N TYPE OF BACKFILL: _Qyovf
DEPTH TOP OF GROUT N
INVASION BARRIER:__30.0 . TYPE OF BARRIER: %3 Q ROX
DEPTH TOP OF SEAL:__203 . #.
' TYPE OF SEAL:__Bontate Petlefs
DEPTH TOP OF
SECONDARY SAND PACK: A #. TYPE OF SAND PACK: _ A/A
DEPTH TOP OF e — UK,
PRIMARY SAND PACK' __3¥.0 . I3 7
1r >
DEPTH TOP OF SCREEN_335.0 . " . TYPE OF SCREEN'__AVC
:E'. - 2?,-‘ SLOT SIZE 3 LENGTH: 00 X 10 11,
N Bl 1.0. OF SCREEN_ 2" .
Il I "
L . '.;.Io———BOREHOLE DIA: 4 ft.
1} o |
I;;. = |- TYPE OF SAND PACK:
1 I I
DEPTH BOTTOM i = L)
OF SCREEN: 45 .0 f1. 1=
DEPTH BOTTOM ' I t
OF SCREEN CaP: 45/ tt. 'l
DEPTH BOTTOM 15005050
OF SAND PACK: 3} n.———l"' S

DEPTH OF HOLE:__%/5.1 _ ftt.

RN

TYPE OF BDACKFILL BELOW

OBSERVATION WELL! A4




PROJECT: g“&;b s Fape Ao IE#EOCATION' [i70 oottt é’,ﬁ DRILLER: B;I?‘.F“(a Df-']/sb Lo

MW-=-4D DRILLING

t . : MONITORING WELL CONSTRUCTION LOG

L

f
F
:
;:

"

PROJECT NO.: 2845 07~/ BORING: x L -
GROUND ELEV.: __S326. 3 DATE: 7/ 0/ 9p METHOD: 6% HsA 4" HAQRake
FIELD GEOLOGIST: _ & Fiiqsss DEVELOPMENT

: METHOD!

ELEV. OF TOP OF
PROTECTIVE CASING: 528.39 1. AMSL

ELEV. OF TOP OF

RISER PIPE:__S2B. 1% 1 AMSL WELL CAP
I.D. x LENGTH OF PROTECT
STICK-UP TOP OF CASING: T q9 N, ‘g_,c WVE "
PROTECTIVE CASING: 2.09 . >
STICK-UP RISER PIPE:_1.%% __ #. A 1/4" WEEP HOLE
‘, TYPE OF SURFACE SEAL: Cemen? _
‘GROUND SURFACE ELEV. 1.0. OF SURFACE CASINGi._ 721 n.
TYPE OF SURFACE CASING:
DEPTH BOTTOM OF 5
SURFACE CASING___ A 74 . N
N o
P ——————RISER PIPE 1.D. 2 1.
§ TYPE OF RISER PIPE:_S < 4/ 40
N Pi e
E-—-——-—aom:no;.s DIA. /2" ft.
N TO 3L
N . - .
TYPE OF BACKFILL: C-uMml;Zd-cw'fmS;_
DEPTH TOP OF GROUT - -
INVASION BARRIER: Lt TYPE OF BARRIER' DBuntontc Pllty
DEPTH TOP OF SEAL: _37.J t. wirkh %oy ghindl
' TYPE OF SEAL: Bentomis Poflofy
DEPTH TOP OF Iiﬁ
SECONDARY SAND PACK: L #. TYPE OF SAND PACK: __MNM/Z
DEPTH TOP OF
PRIMARY SAND PACK: ___ 72 4. "
17]

DEPTH TOP OF SCREEN__Z7 . a— 5,

OEPTH BOTTOM

YYD

NERERRERRRRAR;
....‘-.-.'.:.'!!-___

OCKING COVER

TYPE OF SCREEN: S¢¥ % Py

SLOT SIZE x LENGTH: _[OAEX/OH.
i
t.D. OF SCREEN: =2 1.
/W
BOREHOLE OIA.: _ .3.7/8 .

IYPE OF SAND PACK: _CQL0K B

S e SenA

OF SCREEN: 7o %
..

DEPTH BOTTOM ey i
OF SCREEN cAP:__ -7/ v
DEPTH BOTTOM - TR L
OF SAND PACK: 2.7 n.-———[’"‘""‘l
DEPTH OF MOLE:__5 7% 1. I~
| |

| i

IRNI H !

O d

TYPE OF BACKFILL BELOW
OBSERVATION WELL: /14/4




Pr———

MONITORING WELL CONSTRUCTION LOG

- - _,.

PROJECT Cyre B ada iy ﬂllFS LOCATION! é‘.'j[._ ﬁgcl\“,&/ DRILLER: BUF{‘(IO Dﬁuu‘l,l_‘f
PROJECT NO.1_046S od ! BORING: MW/ = 25 ORILLING 6 w5 A
GROUND ELEV.: .. 211 4 OATE: #/22/17 METHOD: 5
FIELD GEOLOGIST: & 7% e OEVELOPMENT
METHOD!
ELEV. OF TOPOF
PROTECTIVE CASING: 31169 ¢, AMSL
ELEV. OF TOP OF OCKING COVER
RISER PIPE:__514. 33 s AMsL WELL CAP
I.D. x LENGTH OF PROTECTIVE
STICK-UP TOP OF "X ’ .
PROTECTIVE CASING: 2. Z3 ___ ¢t =i c“f'"c’ 4 2 "
STICK-UP RISER PIPE:_{. 33 . A 1/4" WEEP HOLE
2 TYPE OF SURFACE SEAL: .
2 __caynent
GROUND SURFACE ELEV. 1.D. OF SURFACE CASING:__ 7 fi.
TYPEI oF sun?cs CASING:
DEPTH BOTTOM OF / T hrgte pesilad 5 pecl grding
SURFACE CASING: VA Aty w. N -
\ = i
p—————RISER PIPE I.D. 2 .
\ TYPE OF RISER PIPE:_Sci/qo puc
\
\J=————BOREHOLE DIA.: 10" 0.
N
N\ .
. Nl rvrE oF BACKFILL :Cenvat Bufoiln
DEPTH TOP OF GROUT \ |
‘NVA5|°N BARRlERS f'- . TYPE OF BAHR‘ER= ﬁ///it
DEPTH TOP OF SEAL:__ /-5 n.
TYPE OF SEAL: JZunfoncts Kllet
DEPTH TOP OF . VI
SECONDARY SAND PACK: TYPE OF SAND PACK: /7t
DEPTH TOP OFf
PRIMARY SAND PACK: 2.0 . I

ODEPTH TOP OF SCREEN__2:¢

DEPTH BOTTOM

OF SCREEN: 130
DEPTH BOTTOM

OF SCREEN CAP:___ /3 2
DEPTH BOTTOM

OF SAND PACK: (3.6
DEPTH OF HOLE: | D.-6 ¢

IRNI

TYPE OF SCREEN=Q/4SCH‘IO

SLOT SIZE x LENGTH:

1.D. OF SCREEN: _ 2"

ERSOAR
D

TYPE OF SAND PACK:
40k 52

F& 3] $t
1.

J‘——aoaeuou‘ DIA: 1O )

it

..
e N
el el " ame ——

TYPE OF BACKFILL BELOW

OBSERVATION WELL: M

I

L




pROJECTs _Locheshy [ire Aea ary
PROJECT NO.1__ O f85-0¢
GROUND ELEV.: __S'1.

MONITORING WELL CONSTRUCTION LOG

FIELD GEOLOGIST: __ (2 Ffﬂf’m

‘,oﬁc’ATlon t DR".LER‘ 'Sllf‘l{"/ﬂ' 0‘,//}_
BORING: _ MW-PT ORILLING
OATE: _3/. /40 METHOD:! L MHSA . Wacam
DEVELOPMENT
METHOD:

ELEV. OF TOP OF
PROTECTIVE CASING: SI.5% 1. AMSL
ELEV. OF TOP OF

RISER PIPE:_S13.57 ft. AMSL

STICK-UP TOP OF
PROTECTIVE CASING:— . 4% t1.

STICK-UP RISER PIPE:_8.\7 .

\

GROUND SURFACE ELEV.

DEPTH BOTTOM OF
SURFACE CASING' ____ 3/.0 #,

S ———— e m——

DEPTH TOP OF GROUT
INVASION BARRIER: 24. 3 .

OCKING COVER

WELL CAP

1.D. x LENGTH OF P PROTECTIVE
CASING: _5 " ¥ & 1.

/4" WEEP HOLE

TYPE OF SURFACE SEAL:
cemen) f

1.0. OF SURFACE CASING:__ <~ .
TYPE OF SURFACE CASING:
Siea :

RISER PIPE 1.D.___ 2 .
TYPE OF RISER PIPE:_gc iy o0 P

BOREMOLE DIA.:_ /O ft.

TYPE OF BACKFILL :Ctng, # Bun foyin

VI I IITIIL

DEPTH TOP OF SEAL: 2.7 5 4.

TYPE OF BARRIER: _& 7 Site. Sandl

DEPTH TOP OF

-——— e———r—— il

TYPE OF SEAL: finsp ta

SECONDARY SAND PACK: _ V73 ¢,
OEPTH TOP OF

TYPE OF SAND PACK:_%__

PRIMARY SAND PACK: ___ 1%.8 .

DEPTH TOP OF SCREEN.__3J. ¢ ¢ —————smn]

TYPE OF SCREEN:_Scsiy oo fuv,

T T,

SLOT SIZE LENGTH3 f(J-._\/n"y/.z 1.
1.D. OF SCREEN: ___ 2~ .

"—BOREHOLE DIA.: 3" ft.

TYPE OF SAND PACK: Si/in S X

.o ue
ANEY)

-

()
rtetrrrrrl
I-o\’. ‘.."x‘n“.

. Ll 24
1 I

DEPTH BOTTOM |;-1 2

OF SCREEN® “40. 5 : b

DEPYH BOTTOM . i

OF SCREEN cAp:__ /. G : .,-]

DEPTH BOTTOM ~ R

OF SAND PACK: 71T T ,

OEPTH OF HOLE:__ 1/ O 4. I\ =~ TYPE OF BACKFILL BELOW y
] i OBSERVATION WELL: A
| |

RNIE ' ]
L R |

|




PrOVECTs - vi Ac sfen, RE/ES

MONITORING WELL CONSTRUCTION LOG

LOCATION_ Ruchusiy, sV

oriLLEr: _BALL )t

BORING:

Mw-2n"

PROJECT NO.1__(D 46 T oo,
GROUND ELEV.: $11.3

DATE: L/ 30 /6p.

DRILUNG L7 ]
METHOD: L4 L -3 flul o
DEVELOPMENT X Cove
METHOD:

FIELD GEOLOGIST: /(. F"nﬁqd

ELEV. OF TOP OF

PROTECTIVE CASING:320-3] 1. AMSL
ELEV. OF TOP OF

ol

RISER PIPE:__S19.54 ft. AMSL
STICK-UP TOP OF
PROTECTIVE CASING:—_3.0f  #t.
STICK-UP RISER PIPE:__0. 24 #. 3
GROUND SURFACE ELEV.-
DEPTH BOTTOM OF i
SURFACE CASING:___ #. \
A
N
N
N
N
N
N
\
DEPTH TOP OF GROUT N\
INVASION BARRIER: 31.0 4. -
DEPTH TOP OF SEAL:__27.5 4. "I
<t slbuanu
G
DEPTH TOP OF . o
SECONDARY SAND PACK:__72.5 _#. o
DEPTH TOP OF ' ]
PRIMARY SAND PACK! 430 . v %]
. 12 &3
DEPTH TOP OF SCREEN.__2€F5 #, = 3
45.0 521 Il M
: l:A .:"
I =
L =1
" i
DEPTH BOTTOM ' .'

OF SCREEN: D5 O 11

DEPTH BOTTOM
461602 tt.

OF SCREEN CAP: -
- P
$72- 502 4. —"

Ly S

‘
LA e

DEPTH BOTTOM
OF SAND PACK:

DEPTH OF MOLE:_ 5 DB 4.

RN
EEREEEREEERRE
KK ‘.'-‘.‘,‘-'.':'.:.'!:' y

IRNI

OCKING COVER

WELL CAP

I.D. x LENGTH OF PROTECTIVE
CASING: ___ (" x 5

1/4" WEEP MOLE

TYPE OF SURFACE SEAL:
C.grncnf'

I.D. OF SURFACE CASING:__ 4 “ .
TYPE OF SURFACE CASING:

o atenl

ft.

RISER PIPE 1.D. 2" t.

TYPE OF RISER PIPE:_A2vC

BOREHOLE DIA.:__ /D t.

TYPE OF BACKFILL:_ Yrouf

TYPE OF BARRIER: ALA

TYPE OF SEAL: _ntrase Slirr .
('(f'?‘/t ﬁlh'}‘an ] &zd-r(y 152, {M

TYPE OF SAND PACK: _< /i, Sﬁé.

RRok #;

TYPE OF SCREEN: SCH o5 Plc

SLOT SIZE x LENGTH: {05/t X5 ¢,

1.0. OF SCREEN: 2 1.
H|
BOREMOLE DIA.: 3 1.

TYPE OF SANO PACK:_S.[icaSonf

Q-Pow®y

TYPE OF BACKFiILL BELOW
OBSERVATION WELL:
Lubt g ¢




MONITORING WELL CONSTRUCTION LOG

l PROJECT F-'a‘r.‘v: AC&O’L&%:/ LOCATION: c,‘!ﬂffgokdh, DRILLER: %Vfﬁ-fa Dt‘.”}
PROJECT NO.: 05650yl BORING: M- 25 ORILLING U H

- - , i~ ; Mg'mooaj L _HSA

X GROUND ELEV.:____S17.5 DATE: 1%-4n _

\l FIELD GEOLOGIST: L2 .Fr#g OEVELOPMENT

[ - : HETHOD:

L ELEV. OF TOP OF

hl PROTECTIVE CASING: S'1.95 f1. AMSL OCKING COVER

; ELEV. OF TOP OF \

l| RISER PIPE:___ 919,13 ft. AMSL WELL CAP

“ 1.D. x LENGTH OF PROTECTIVE
STICK-UP TOP OF CASING: __&" X &~ f1.
'PROTECTIVE CASING: .55 __ #1. - ~ >
STICK-UP RISER PIPE:_J.23 1. A 1/4" WEEP HOLE

- e TYPE OF SURFACE SEAL:

' Cavnens

GROUND SURFACE ELEV. 1.D. OF SURFACE CASINGI_AM/Jt .

TYPE OF SURFACE CASING:

" DEPTH BOTTOM OF
: SURFACE caxsnuc:__/gﬁ-_ 1.

l RISER PIPE 1.0.__ 2" 1.

TYPE OF RISER PIPE:
SCHup Pve

l BOREHOLE DIA. ¢ ] (O ft.

' TYPE OF BACKFILL ¢ Copgo?/134ufonty
DEPTH TOP OF GROUT

: INVASION BARRIER: —+ n. - TYPE OF BARRIER: _»2 S/ fic.. Soeh

DEPTH ToP OF seaL:_/- 5 . m.

TYPE OF SEAL:_Bantonte Pt

VootV et

DEPTH TOP OF
SECONDARY SAND PACK:_/VL\H. TYPE OF SAND PACK: _ A//4
OEPTH TOP OF

PRIMARY SAND PACK: __ 3.0 1, 12

DEPTH TOP OF SCREEN__Z 0 #p.——————sm

HPAEH

TYPE OF SCREEN:_S C I gu pVL
SLOT SIZE x LENGTH: It x (O ¢4,

-

L: 1.0. OF SCREEN: __ 2" 1.

;) - BOREHOLE DIA.: _[(D" ft.

» |,, TYPE OF SAND PACK: %2 QRO
fl,skl‘\bv’" :. :: S -IIIC" E

~

N
BN EEREREY
P TN

DEPTH BOTTOM ﬁ 5
OF SCREEN: /4.0 -

DEPTH BOTTOM .
OF SCREEN CAp:__/ 9.0

DEPTR BOTTOM
OF SAND PACK:_ & 2

(_" .

wtam" P b o e s

ERON

i B & G G B e B B e
K

DEPTH OF HOLE:_[ % 2 g,

TYPE OF BACKFILL BELOW /4
OBSERVATION WELL: A/

IRNI

”»



i i

‘_f .

MONITORING WELL CONSTRUCTION LOG

DRILLER: Buftdo D/,[f.‘.y s

PROJECT n_E!'-_Atd.uy;‘gﬂéi LocATION: St of - st

PROVECT NO.1__ 0765 91 goRrING: _Miw- 3T ORILUNG .
GROUND ELEV.: _ S\1.3 DATE: L/ 18/ % METHOD: 6% M SA4 - G Rxkeond
FIELD GEOLOGIST: K Elags DEVELOPMENT

' METHOD:

ELEV. OF TOP OF
PROTECTIVE CASING: 3014 ft. AMSL -

ELEV. OF TOP OF
RISER PIPE:___S20.0 . AMSL

STICK-UP TOP OF
PROTECTIVE CASING:— 2554 #1.

STICK-UP RISER PIPE: 2.7 __tt.

GROUND SURFACE ELEV.

DEPTH BOTTOM OF
RIKS,

SURFACE CASING: ft.

DEPTH TOP OF GROUT Ln[
{NVASION BARRIER: PN

DEPTH TOP OF sEaL:__ 250 ¢,

DEPTH TOP OF /Viﬂ
SECONDARY SAND PACK : H.
DEPTH TOP OF

PRIMARY SAND PACK: _ 8882750,

DEPTH TOP OF SCREEN 02 —

[y

11

Cond
]
P
. "y

.t 1 U’\

gmswm?
DEPTH BOTTOM
OF SCREEN: 40 .3 11

DEPTH BOTTOM
OF SCREEN cap:___10. 3

DEPTH BOTTOM

OF SAND PACK:_ 4 0.5 ¢ ———*

L

ndaatfe b g

ft.

*
.,

DEPTH OF HOLE: 4.5 41,

IRNI

OCKING COVER

WELL CAP

1.0. x LENGTH OF PROTECTIVE
CASING: _ L " ¥ S .
t/4" WEEP HOLE

TYPE OF SURFACE SEAL: e —
Qm;ﬂf

1.D. OF SURFACE CASING: ft.
TYPE OF SURFACE CASING:

Thickiwd{ Stes|

RISER PIPE I.D. vy f1.
TYPE OF RISER PIPE:_SCH &2 Pre.

BOREMOLE DiA.:__JO" 1.

TYPE OF BACKFILL : Cerment/Beatirite,
TYPE OF BARRIER: _ %2 S5,.¢, 5&:&

TYPE OF SEAL: Les tnty LefiT

TYPE OF SAND PACK: /A

TYPE OF SCREEN: S(4/ 4 Pve

SLOT SIZE & LENGTH: et x 10 11,
1.0. OF SCREEN: _2 f1.

I-——-BOREHOLE DIA.:_ 4" f1.

TYPE OF SAND PACK: SJI"!E— :Sahi
QRO 2%

TYPE OF BACKFiLL BELOW
OBSERVATION WELL:
ClL""f“-'\‘ {'Eu}:}




|

et e R R B R R R

MONITORING WELL CONSTRUCTION LOG

prosecT _Enheden, B/Es LOCATION: dex A DORILLER: Aﬂ:ﬂm.ﬂ,-}
PROJECT NO.t 545 . 0. BORING: _Mw - §D DRILUNG
GROUND ELEV.: S17.2 DATE: “ 117 190 ua_moo:._a_/a Hsa
FIELD GEOLOGIST: __{C: Frapna DEVELOPMENT

" METHOD:

ELEV: OF TOP OF
PROTECTIVE CASING: 32C.11 #1. AMSL

OCKING COVER

ELEV. OF TOP OF
RISER PIPEi___S519.717

STICK-UP TOP OF
PROTECTIVE CASING:—_ .97 1,

STICK-UP RISER PIPE:_2-57 ft.

ft. AMSL

GROUND SURFACE ELEV.

DEPTH BOTTOM OF
SURFACE CASING: 3/ 1.

DEPTH TOP OF GROUT
INVASION BARRIER: 31 ft.

WELL CAP

i.D. x LENGTH OF PROTECTIVE
CASING: __ L7 X %'

t/4" WEEP HOLE

TYPE OF SURFACE SEAL:
Lemen

ft.

1.D. OF SURFACE CASING  _< 1.
TYPE OF SURFACE CASING:

T v ar P"A_Q'_tyé Ske<l

RISER PIPE 1.0._2 1.
TYPE OF RISER PIPE: Scv o FA

BOREHOLE DIA.:__ JO" ft.

TYPE OF BACKFILL :Lan BemTouia]

TYPE OF BARRIER: S:/fice Saad

DEPTH TOP OF SEAL:__ 38-5 ¢,

LRk T

DEPTH TOP OF

SECONDARY SAND PACK: __#/4 _ t.

OEPTH TOP OF

PRIMARY SAND PACK: 42.5 4,
DEPTH TOP OF SCREEN_ 728 .

TYPE OF SEAL: Denfon s Peflefs

TYPE OF SAND PACK: A~/

X

an
Y

DEPTH BOTTOM

OF SCREEN: 48 B
DEPTH B8OTTOM

OF SCREEN CAP: 49
DEPTH BOTTOM

OF SAND PACK: i

DEPTH OF HOLE: ;SQ ft.

TYPE OF SCREEN:_-Sci Yo AVE

4
g
e
-

SLOT SIZE x LENGTH: /D9t XS ¢4,
1.D. OF SCREEN: __ = .
BOREHOLE DIA.: &L~ .

Sete st

MY

TYPE OF SAND PACK: Ofce
G2y ¥y

retvrrrnlntd

.
Y
.
teu
.
® iy Bfimtfe ¥ aus
[ AT
k] ——

TYPE OF BACKFILL BELOW
OBSERVATION WELL:
("\/‘i"f'l'h‘rj(

| SRS




MONITORING WELL CONSTRUCTION LOG

PROJVECT Exxbuarer ©ove Acadiny | 0CATION _Bochusiec, A/Y ORILLER: _®&urialo D.-.uc.ml
PROJECT NO.: Qdus- ey FUFS goping: _PZ2-9 DRILUNG |
GROUND ELEV.: 53¢ 5 paTE:4liz\a METHOD: of H’cas
FIELD GEOLOGIST: __mue / QU0 DEVELOPMENT
METHOD:
ELEV. OF TOP OF 55557 41 AMSL
PROTECTIVE CASING:.=2337 1, B
ELEV. OF TOP OF OCKING COVER
RISER PIPE:___ 535 .73 . AMSL WELL CAP
I
STICK- UP TOP OF os‘uuaét:uc'rn o: PROTECTIVE "
PROTECTIVE CASING: __é_;l)__." /8" WEEP MOLE
STICK-UP RISER PIPE:_.93 . _ _ HOL
7l £ TYPE OF SURFACE SEAL:
1‘ } c2ment
GROUND SURFACE ELEV. I.D. OF SURFACE CASINGI_/vA .
TYPE OF SURFACE CASING' 44
DEPTH BOTTOM OF
SURFACE CASING:___A/'4 t.
\\\ RISER PIPE |.D. ft.
N TYPE OF RISER PIPET
N
N
§ BOREMOLE DIA.:_ [V .
\
N\ TYPE OF BACKFILL:_Groct
DEPTH TOP OF GROUT Py N\
(e 2885
INVASION BARRIER: fi. m TYPE OF BARRIER:_z2 sond
DEPTH TOP OF SEAL:__ 27.© 4. '
TYPE OF SEAL' _ Denicn.te
DEPTH TOP OF L
H v s ’
SECONOARY SAND PACK " o TYPE OF SAND PACK: /4

DEPTH TOP OF

PRIMARY SAND PACK: __31L.§ ¢ ——¢F

OEPTH TOP OF SCREEN__23.1 .

DEPTH BOTTOM
OF SCREEN:

DEPTH BOTTOM

_ %4 1.

OF SCREEN CAP:_3%.2 "
DEPTH BOTTOM

OF SAND PACK:__ ob.6

DEPTH OF HOLE:__ 2%.6

MPkNE

N Y

»
T

R X
-

T
‘\c

Illlllllllllll
H

- .
. ugs *m o

.
Ya amett b ey
= WA

|

TYPE OF SCREEN:__PVC 2"

SLOT SIZE z LENGTH: 010 X T ¢4,
1.0. OF SCREEN: _ " f1.
BOREMOLE DIA.: /O Y 1.

TYPE OF SAND PACK:

TYPE OF BACKFILL BELOW
OBSERVATION WELL:




=

MONITORING WELL CONSTRUCTION LOG

s
gt

.e e,
.
AL AL

Y
A1

O H]

. E':l
DEPTH BOTTOM )
OF SCREEN: 4. % .
DEPTH BOTTOM i
OF SCREEN CAP:__/4 9 .,-]
DEPTH BOTTOM , Ry ,':
OF SAND PaCK: _ /4.9 ) I

TYPE OF SAND PACK:
-; #3 Q 2ok

DEPTH OF WOLE:_ /4.7 f.

M

pROVECT: fech Fure Headimyugifes LocaTION: Leclunter. AY oriLLER: Buffals Dollig
PROJECT NO.1 0265 -0 - BORING: T2 DRILLING L s
GROUND ELEV.: S .o DATE :_ ¥ic/a0 METHOD: :
LOGIST: /. Pcrhokin DEVELOPMENT
FIELD GEO METHOD:
ELEV. OF TOPOF AMSL
:“g‘:cg;"fopcx‘“ 124230 1. RS~ OCKING COVER
L ]
RISER PIPEr_5 328 .33 f1. AMSL ' WELL CaAP
1.0. x LENGTH OF PROTECTIVE
STICK-UP TOP OF 2.2¢ CASING: & x X T 1.
PROTECTIVE CASING: ____7_.ﬂ- \/4" WEEP HOLE
STICK-UP RISER PIPE: .62 __#. .
= ‘- e TYPE OF SURFACE SEAL: o
q } cement
ROUND SURFACE ELEV. 1.D. OF SURFACE CASING:__ A4 __#,
6 TYPE OF SURFACE CASING: A/t
DEPTH BOTTOM OF
SURFACE CASING:___ VA 1, N
Q RISER PIPE 1.0._ 2" .
N\ TYPE OF RISER PIPE:
N £ve
\ 1Y
Q BOREHOLE DIA.:_/@ /Y .
Q
N TYPE OF BACKFILL: _Groof
DEPTH TOP OF GROUT 4 N
INVASION BARRIER: &4 . - ““ TYPE OF BARRIER: __ Aa
DEPTH TOP OF SEAL1_1. g .
1YPE OF SEAL: _Benforse [o/lefs
DEPTH TOP OF ny,
SECONDARY SAND PACK: /Y #. o TYPE OF SAND PACK:
OEPTH TOP OF ) FL QLK
PRIMARY SAND PACK: __ 2 [ 14 B
- V) -
DEPTH TOP OF SCREEN 2.8 _ pt——ss—L TYPE OF SCREEN: AVC

SLOT SIZE x LENGTH:.O/C X /1O 11,
I.0. OF SCREEN: o?" f".
BOREMOLE DIA.: .

TYPE OF BACKFILL BELOW y
OBSERVATION WELL: 4;




MONITORING WELL CONSTRUCTION LOG

‘ S
PROJECT: Rech Fve Qﬂa.f.-‘“‘;'“i ‘”'chnwm _

ORILLER: Puttale Dealing

PROJECT NO.: QdoeS-o4-1  _ BORING: M- 9T DRILLING ‘v

GROUND ELEV.: S36.5 DATE: o {i0(4C METHOD: __&

FIELD GEOLOGIST: M. Rorhstein DEVELOPMENT
METHOD:

ELEV. OF TOP OF
PROTECTIVE CASING: 328:11  f1, AMSL

ELEV. OF TOP OF
RISER PIPE:__S23-35 __ f1.AMSL
STICK-UP TOP OF _

PROTECTIVE CASING: .2} 1.
STICK-UP RISER PIPE:_2.65__ #.

GROUND SURFACE ELEV.

DEPTH BOTTOM OF
SURFACE CASING: _____ AJA  #t.

PP2 777 A )

DEPTH TOP OF GROUT
3.1

INVASION BARRIER: .

DEPTH TOP OF SEAL:_ 27/ __#. "l

DEPTH TOP OF ‘
SECONDARY SAND PACK: —_fia __H. -

DEPTH TOP OF '
PRIMARY SAND PACK: _2%.1 4, "

DEPTH TOP OF SCREEN.ZT.5 1.

o

(P

)

ve et
-—

-ty e,

'\

bt

DEPTH BOTTOM
OF SCREEN: 49.8 th.

DEPTH BOTTOM .
OF SCREEN CaP:_ 496 .

DEPTH BOTTOM TANSD

b B

mi.a® Py B e o P g ab v 0

.I‘. . . 4'- -

OF SAND PACK: _49.6 ", ———= ;l
DEPTH OF HOLE:_77.4 . :

|

| 1

ik ! I

= —ad

-
~®
5
D
"""""I PUH ),

OCRING COVER

WELL CaP

I.D. x LENGTH OF PROTECTIVE
CASING: __ ~“ x 5 ft.

174" WEEP HOLE

TYPE OF SURFACE SEAL:
Cement

1.D. OF SURFACE CASING' _ /A ___#.
TYPE OF SURFACE CASING: A4

RISER PIPE 1.D.o2 f.
TYPE OF RISER PIPE:
SCi WO PVC

BOREHOLE DIA.:__J@ /7 1.

TYPE OF BACKFILL: Gvout

TYPE OF BARRIER: _#4 O Fok

TYPE OF SEAL _Bankanile
Peliots

TYPE OF SAND PACK:
# 4 RPROK

TYPE OF SCREEN:_~VC

SLOT SIZE r LENGTH: 20X /O f#t.
i.D. OF SCREEN: o2 " 11.
BOREHOLE DiA.:_7~ 1.

TYPE OF SAND PACK:_#4 OxoK

e — TYPE OF BACKFILL BELOW

OBSERVATION WELL: 2MA

f
A M &G A S A G Gl G R T BN B B O BN B e e




Ty

>
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MONITORING WELL CONSTRUCTION LOG

OEPTH TOP OF SCREEN_Z.3 ___#

llllllllllllll
. HE

DEPTH BOTTOM

LA -'-'.l-;-

OF SCREEN : /9. % e

DEPTH BOTTOM

OF SCREEN CAP:__J0.0 tt.

DEPTH BOTTOM TN

OF SAND PACK: 200

pROJECT Bsch Euce Bcadimu RIS LOCATION: DRILLER: Bublalo Driling Co
PROJECT NO.1 09GS QM BORING: (0w - \0S DRILLING .
GROUND ELEV. 584 5339  pATE: 4igajde METHOD: _ &'fd SR
FIELD GEOLOGIST: _M. Rothsxan DEVELOPMENT
METHOD:
ELEV. OF TOP OF
PROTECTIVE CASING: 323.FF 11, AMSL
OCKING COVER
ELEV. OF TOP OF
RISER PIPE! $2S At AMSL WELL CAP
1.D0. x LENGTH or P
STICK-UP TOP OF c“ll“: ™ ROTECTIVE
PROTECTIVE CASING: SN % -1 B ¢ P
STICK-UP RISER PIPE:__L. T2 __#. 1/4" WEEP HOLE
s TYPE OF SURFACE SEAL: oo ——
oy
cement
GROUND SURFACE ELEV. 1.D. OF SURFACE CASING: 44;1 _ﬂ
TYPE OF SURFACE CASING:
DEPTH BOTTOM OF 7
SURFACE CASING:__._ A4 .
’ N
:: RISER PIPE 1.0. 2 t.
N TYPE OF RISER PIWPE:__~VC
\
\ 1Y
N BOREMOLE DIA.: (8 /4 .
\
N TYPE OF BACKFILL:_9rovl
DEPTH TOP OF GROUT n N
INVASION BARRIER! : . TYPE OF BARRIER:
DEPTH TOP OF SEAL: 3.} ". #2 sand
TYPE OF SEAL:
Benten i Pellts
DEPTH TOP OF VA
SECONDARY SAND PACK: H. TYPE OF SAND PACK:
DEPTH TOP OF
PRIMARY SAND PACK: _7.9 . " z

TYPE OF SCREEN:__£Y¥C

SLOT SIZE x LENGTH:_Q—_G_"_"_’.LQ_H.
1.D0. OF SCREEN:

,}o———aoaznm.z DIA.: _L_L___ .

TYPE OF SAND PACK _____———
w2 OROK

TYPE OF BACKFILL BELOW

DEPTH OF MOLE:__20-0 t.

MAGRIM i

| IR K

OBSERVATION WELL® A4




PROJECT: Loch Cue Beolimy RIES | gcATION Rochesien,

MONITORING WELL CONSTRUCTION LOG

ORILLER: Buifale Drdhiag Co

N

DRMLLUING vy wsa

PROJECT NO.1..046S O4 | BORING: —_Mus-10L
GROUND ELEV.: 3239 pAaTE:— Alzaidc METHOD: _na.__cole
FIELD GEOLOGIST: _. Rothsiein DEVELOPMENY
METHOD:
ELEV. OF TOP OF
15 . . AMSL
:tc;?c;v; Pc;:mc 3536 .24 1. AMS OCKING COVER
RISER PIPEi_S35 .61 1. AMSL WELL CAP
STICK-UP TOP OF 'c Eén'u'é“szrn OF splnorscnva
. ; ) .
PROTECTIVE CASING 2.2 #1. s X f
STICK-UP RISER PIPE: __L- It f. A I/4" WEEP HOLE
2 TYPE OF SURFACE SEAL:
2 cemaent:
GROUND SURFACE ELEV. 1.0. OF SURFACE CASINGI__ A f1,
TYPE OF SURFACE CASING: 44
DEPTH BOTTOM OF
SURFACE CASING:____NMHA .
B
Q RISER PIPE 1.0.__=2" ts.
N TYPE OF RISER PWPE:_PVC
\
§ BOREHOLE DIA.: /@ /fy " .
\
N TYPE OF aAcanu_ﬂmﬁ__
DEPTH TOP OF GROUT 26. 7 N
INVASION BARRIER: . . TYPE OF BARRIER:
G- RoK #4

DEPTH TOP OF SEAL:_2EA¥ a1,

DEPTH TOP OF

SECONDARY SAND PACK: . A4 #H.

OEPTH TOP OF
PRIMARY SAND PACK: _Ri.1 1,

DEPTH BOTTOM

OF SCREEN: “42.3
DEPTH BOTTOM

OF SCREEN CAP:___ 4130
DEPTH BOTTOM

OF SAND PACK: 4“3 0
DEPTH OF HOLE:__“3.0 4.

Ml

—
(L]
-r
NHH

. p———— BOREHOLE DIA.:

i TYPE OF SAND PACK: .
-:: @ RoCK #u

TYPE OF SEAL: _Bentonile petiets

TYPE OF SAND PACK: _ A4

TYPE OF SCREEN:

SLOT SIZE 2 LENGTH: 0I0X /D" tt,

I.0. OF SCREEN: 22" .
4 1.

QBSERVATION WELL:




PROJECT + Roch Bice Dcadany RUFS tocaTion: Rodusle, . NY.

MONITORING WELL CONSTRUCTION LOG

pRILLER: _ 8 Eole Dyilng

DEPTH TOP OF .
SECONDARY SAND PACK : A4 ft.

DEPTH TOP OF

PRIMARY SAND PACK: _ 2.0 ¢,

DEPTH TOP OF SCREEN_U. .1  ¢p.————nd

DEPTH BOTTOM

-

Febrrntrtingg

T ;

“leat Ty b ur b,
.

OF SCREEN: 4, ft:

DEPTH BOTTOM .

OF SCREEN cap: _I4.3 11. ‘;

DEPTH BOTTOM 1550

OF SAND PACK:__ {43 "___I_....-.-=|
DEPTH OF MOLE:_14.3 4. t \~—~—

| |

) i ]

IRNI ' !

LS |

PROJECT NO.:_OACs -04 -| BORING: YW\~ WS DRILLING y
GROUND ELEV.__S11.3 DATE:_“l24]q0 METHOD: b 14 WS&
FIELD GEOLOGIST: _¥N . Rotihete iy DEVELOPMENT
' METHOD: _Dading
LY
ELEV. OF TOP OF
PROTECTIVE CASING:.. 21320 1. AMSL
ELEV. OF TOP OF OCKING COVER
RISER PIPE:___S'3.94 _ ft.AMSL WELL CAP :
1.D. x LENGTH OF PROTECTIVE
STICK-UP TOP OF ., !
. PROTECTIVE casinG: L9 #1. CASING: £°X S ft.
STICK-UP RISER PIPE:__|. bH 4. A /4" WEEP HOLE
. TYPE OF SURFACE SEAL:
cement
GROUND SURFACE ELEV. 1.D. OF SURFACE cAsING:_#4 ¢,
. TYPE OF SURFACE CASING:
DEPTH BOTTOM OF A
SURFACE CASING:___ A4 4,
:' RISER PIPE 1.D.__ Z" .
N TYPE OF RISER PIPE:_PyC s
\ i
N
Q BOREHOLE DIA.:_B'[q* 1.
N
. N
: N TYPE OF BACKFILL:_QGrouot
DEPTH TOP OF GROUT VA N
INVASION BARRIER: . 1. TYPE OF BARRIER: _ A/A
DEPTH TOP OF SEAL:__ V'S .

TYPE OF SEAL: Bensonte
Pe\\p_\rs

TYPE OF SAND PACK: __
AJA

TYPE OF SCREEN: _ PNCO

SLOT SIZE x LENGTH: QIOX 10 f1t.
I.0. OF SCREEN: ___ " 11
% *lye ft.

BOREHOLE DIA.:

TYPE OF SAND PACK:
&2 O Rox

OBSERVATION WELL:




MONITORING WELL CONSTRUCTION LOG

PROJVECT 1 Az Tice Beodomy 21/FS | OCATION! DRILLER: B5,F

PROJECT NO.:_odcs-0q-| BORING: W ~ {1X DRILLING ¢ v tisp

GROUND ELEV. S17-4 DATE : /26 /90 METHOD: __ N8 coce

FIELD GEOLOGIST: . Rothstein DEVELOPMENT
METHOD:

ELEV. OF TOP OF
PROTECTIVE CASING:_S9:4Z 1, AMSL
ELEV. OF TOP OF

RISER PIPE:__51% .79

STICK-UP TOP OF
PROTECTIVE CASING:— .52 ___#1.

STICK-UP RISER PIPE:_________ ft.

ft. AMSL

GROUND SURFACE ELEV.

DEPTH BOTTOM OF
SURFACE CASING'_____ 5.0  #.

DEPTH TOP OF GROUT

INVASION BARRIER: Ars 1.

a0

VLGOIV VTSI ISS RN,

OEPTH TOP OF SEAL: (2.7 "

[

DEPTH TOP OF
SECONDARY SAND PACK:___fda . H.

DEPTH TOP OF
PRIMARY SAND PACK: _ 227 4.

DEPTH TOP OF SCREEN_2.3-Q 1,

DEPTH BOTTOM

OF SCREEN!: 35.0 e
OEPTH BOTTOM
OF SCREEN CAP:_35.2 .

DEPTH BOTTOM
OF SAND PACK: 33.2

DEPTH OF HOLE: ___3%35.2 4.

RN

N
EERENERERRRRN

R

PR

LI
L 1

-
L
-—

wtia® e b o o
-——

.-

PO

OCKING COVER

WELL CAP

1.D. x LENGTH OF PROTECTIVE
CASING: __ 6 x5+

1/4" WEEP MOLE
TYPE OF SURFACE SEAL:
—cement

1.D. OF SURFACE CASING:__ ¥~ 1.
TYPE OF SURFACE CASING:

Sfeg/

1t.

RISER PIPE 1.D._ 2" .
TYPE OF RISER PIPE:_ Pvc

BOREMHOLE DIA.: /B /4" 1.
TYPE OF BACKFILL:_Grout

TYPE OF BARRIER: _4¢

TYPE OF SEAL:
BPantor e Feltls

TYPE OF SAND PACK: __ A4

TYPE OF SCREEN:_AYC

SLOT SIZE x LENGTH1 0.0/0x 2" ¢t
1.0. OF SCREEN: _22~ 1.
BORENOLE DIA.: " f1.

TYPE OF SAND PACK:
24 Qlog

TYPE OF BACKFILL BELOW

OBSERVATION WELL: VA

N



MONITORING WELL CONSTRUCTION LOG

PROJECT: LOCATION¢ EE !! !E' “:[ ORILLER: X
PROJECT NO1_OALS -0 -1 BORING: W —~\Z ' DRILLING

GROUND ELEV.:.._3S1B.-b DATE:_3l-l9o METHOD: O 1 WSk
FIELD GEOLOGIST: .t ovhsdein DEVELOPMENT.

METHOD: Bm\.hq

ELEV. OF TOP OF

PROTECTIVE casmm—-’ﬂ&n AMSL

ELEV. OF TOP OF
RISER PIPE:__ 52133 1. AMSL

OCKING COVER
WELL CAP

STICK-UP TOP OF
PROTECTIVE CASING:—_ 3:03 41,

STICK-UP RISER PIPE:__2.63 1.

GROUND SURFACE ELEV,

DEPTH BOTTOM OF

SURFACE CASING _J__ﬁ.

1.0. x LENGTH OF PROTECTIVE
CASING: _ 4 ¥ 5' ft.

1/4" WEEP HOLE

TYPE OF SURFACE SEAL:
zeiment

i.D. OF SURFACE CASING: __ A/ H.
. TYPE OF SURFACE CASING:_A/4

N\
t RISER PIPE 1.0, 2% .
\E TYPE OF RISER PIPE:_ Pyc
\
N BOREHOLE DIA.:_ B Iy tt.
% N ?
N e TYPE OF BACKFILL: Grout
OEPTH TOP OF GROUT _. .= N N .
INVASION BARRIER: . . - fe—————— TYPE OF BARRIER: __N#

DEPTH TOP OF SEAL:__ .S .

DEPTH TOP OF A
SECONDARY SAND PACK: N f.

TYPE OF SEAL:
0 elets

DEPTH TOP OF '
PRIMARY SAND PACK: 3.;; 1.

DEPTH TOP OF SCREEN_D. B ¢t ————

DEPTH BOTTOM
OF SCREEN: 13. 5 f1.

DEPTH BOTTOM
OF SCREEN CAP:__14.0 #t.

DEPTH BOTTOM
OF SAND PACK: .0

DEPTH OF HOLE: _14.0 1+t

IRNI

pm—————— TYPE OF SAND PACK:
A&

TYPE OF SCREEN:__ P¥C

rre
Naty,

SLOY SIZE x LENGTH=MH.

1.0. OF SCREEN: _ 2" 1.
BOREHOLE DIA.: _0 Y4 f1.

TYPE OF SAND PACK:_®2

R
ke

TEE B
SO

LR |

R TN

e N

s &
——

TYPE OF BACKFILL BELOW
OBSERVATION WELL:. /A

L--—l-




MONITORING WELL CONSTRUCTION LOG

S,

OCATION_Rothe sdec . v

DRILLER: R.8{a\o Bn\\mq Lo

PROJECT "
PROVECT NO.1 036S -0Y -y BORING: NI -12 T DRILLING |
GROUND ELEV.:___S15.% DATE:_Sl4laq - METHOD: NX Cor
FIELD GEOLOGIST: _(M\ . RoWasiein : g DEVELOPMENT _ .
METHOD: _Dohing f€ucqe Pump
ELEV. OF TOP OF sal.
PROTECTIVE CASING:S2L-3D 4, AMSL -~
ELEV. OF TOP OF OCKING COVER
RISER PIPE:__S31.36 1. AMSL WELL CAP
PROTECTIVE CASING:Z.70 ¢, = :
- 1/4" WEEP HOLE
STICK-UP RISER PIPE:_2.5¢ 4. " /
» "TYPE OF SURFACE SEAL:
S : cemenyt
GROUND SURFACE ELEV. I.D. OF SURFACE CASINGI_4H" .
. TYPE OF SURFACE CASING:
DEPTH BOTTOM OF __syee) o
SURFACE CASING:_. 250 #
;‘ RISER PIPE 1.D. F
N \\\ TYPE OF RISER PIPE: gg
N N
§ Q-—-—aom:uous O1A.:__ BMu ™ 4.
N N |
N N . ——
e N N———_TYPE OF BACKFILL :__Grout
DEPTH TOP OF GROUT v N : ;
INvASION B“RR'ER’; . TYPE OF BARRIER: A/A
DEPTH TOP OF-SEAL: _19.0 4.
| TYPE OF SEAL: :
: ke ©
DEPTH TOP OF y — Boeoctonte Petetsy
SECONDARY SAND PACK: AMA #.

DEPTH TOP OF |

PRIMARY SAND Pacm 230 _ﬂ—““_"'.-

L". =1
= )
I It
o Bl &

9 = file——
Il - I

] —
4 B
DEPTH BOTTOM # = 1%}
OF SCREEN: 3. % 11 o
.. [N
DEPTH BOTTOM i
OF SCREEN cAP:_ 92 0 #t. i
DEPTH BOTTOM - TR
OF SAND PACK:_232.5 --.--,

DEPTH OF HOLE: _ 235.0 4.

IRNI

TYPE OF SCREEN:_ ©NC T

SLOT SIZE x LENGTHs_N_OLS_n.
1.D. OF SCREEN: an
BOREHOLE DIA.:

ft.
Foli ft.

TYPE OF SAND PACK:
*d A Qok

TYPE OF BACKFILL BELOW
O8SERVATION WELL:_blovs- wn .

2wy NGS




B I e SR T et o St e

MONITORING WELL CONSTRUCTION LOG

DRILLER: .y

PROJECT + Loxhn g Peadomy RIIES L 0CATION: Rochester, NY
PROJECT NO.1 090 o | BORING: YD ~\3D DRILLING .
GROUND ELEV.: ___Siq.d DATE:—Si1lag METHOD: o
FIELD GEOLOGIST: ¥\, RoWslen OEVELOPMENT
METHOD: __Em\mcxl
ELEV. OF TOP OF 2203 f1. AMSL -
PROTECTIVE CASING: 32203 ftt.
ELEV. OF TOP OF OCKING COVER
RISER PIPE:___S21.75 . AMSL WELL CAP
1.0. x LENGTH OF PROTECTIVE
STICK-UP TOP OF CASING: . 4" ¥ = 1.
PROTECTIVE CASING:... 16> 11, .
STICK-UP RISER PIPE:_2.35 __ #. A 1/4" WEEP HOLE
2 TYPE OF SURFACE SEAL:
: cemenk
GROUND SURFACE ELEV. I.0. OF SURFACE CASING: _NA____ .
. TYPE OF SURFACE CASING'_p/A
DEPTH BOTTOM Of
SURFACE CASING:____NA 4.
N RISER PIPE 1.O._ 2" .
\ TYPE OF RISER PIPE:__PyC
N
§ BOREMOLE DIA.:_ DMy " 4.
\
N TYPE OF BACKFILL:_Gyguy
DEPTH TOP OF GROUT N
o NA .
INVASION BARRIER ft TYPE OF BARRIER: A/A
DEPTH TOP OF SEAL:___ L .
TYPE OF SEAL:
DEPTH TOP OF Bentonite  =eol
zgi‘:_"“';: 5‘:0 pack: _NA . TYPE OF SAND PACK: _AlA .
H TOP ©
PRIMARY SAND PACKs ___ 4 = 41, 1 3
e :
DEPTH TOP OF SCREEN_S. 9 #¢,————— = N C

Sy ]

"t e

OFETI I ELE]
D

-
»

DEPTH BOTTOM B2
OF SCREEN: 5.9 ft. ;

DEPTH BOTTOM

amlea e b v s
LI

OF SCREEN CAP: lb.\ ¢ :

DEPTH BOTTOM 150

OF SAND PACK:__\b-| u.ﬁ"h"]
—_—

DEPTH OF HOLE:_\b-| ft.

IRNI

TYPE OF SCREEN:

SLOT SIZE x LENGTH:_-Q\0 ¥ 10 11,
1.0. OF SCREEN: __ 2" f1.
BOREHOLE DIA.: _ D4 ft.

TYPE OF SAND PACK: 2

TYPE OF BACKFILL BELOW

OBSERVATION WELL: MA




P ROJECT: We LA

MONITORING WELL CQNSTRUCTION LOG

LOCATION -.Rnshgssﬂ_,_mj_ DRICLER: Bollols D¥ilag Lo

PROJECT NO.1 DAUE - ¢4 -1 PORING: _Mus- 114 DRILUING |
GROUND ELEV.:__ 5\%.| DATE:—laclan METHOD: o'/ HSA
FIELD GEOLOGIST: .y, Ronsleiny ODEVELOPMENT !

METHOD: _Baul (n'q

ELEV. OF TOP OF

PROTECTIVE CASING: 3d0-32 ¢4, AMSL
ELEV. OF TOP OF
530.55

ft. AMSL

RISER PIPE:

STICK-UP TOP OF

PROTECTIVE CASING:._3-72 41,
STICK-UP RISER PIPE:_J.4F 4.

GROUND SURFACE ELEV,

CEPTH BOTTOM OF
SURFACE CASING:____WNA 4,

DEPTH TOP OF GROUT
INVASION BARRIER: WA ft.

LLLL Ll 7

DEPTH TOP OF SEAL: _ \.5 .

DEPTH. TOP OF
SECONDARY SAND PACK:___ A4 .

DEPTH TOP OF

PRIMARY SAND PACK: __ 3.4 ¢,

DEPTH TOP OF SCREEN._“\.2 _  ¢p—————mud

DEPTH BOTTOM
OF SCREEN:

DEPTH BOTTOM
OF SCREEN CAP:

DEPTH BOTTOM
OF SAND PACK: _ 4.+

DEPTH OF HOLE: _14.uf  ¢4.

4.2 1.
14,4 ft.

IRNI

ad oy
- b s

-
M
-—

o Lo
llllllllllllll-
: TR ;

|

OCKING COVER

WELL CAP

1.0. x LENGTH OF PROTECTIVE
CASING: _u#n x <1 ft..

1/4" WEEP HOLE o .
TYPE OF SURFACE SEAL:
—Lgvvent

1.0. OF SURFACE CASINGi___ AR ¢

. TYPE OF SURFACE CASING'_._A_.

RISER PIPE |.D.__ QY 1.
TYPE OF RISER PIPE: PvceC
BOREHOLE DIA.: % ‘Ju 1.

TYPE OF BACKFILL {_Geout

TYPE OF BARRIER:  A/A

TYPE OF SEAL:
—— Denigade Pelleys
TYPE OF SAND PACK:__A/A

TYPE OF SCREEN:_ ©\C

SLOT SIZE x LENGTH: Q10X 13 1.
1.D. OF SCREEN: 2" .
BOREHOLE DIA.: _ R’y 1,

TYPE OF SAND PaCKk: 2

TYPE OF BACKFiLL BELOW
OBSERVATION WELL: A




MONITORING WELL CONSTRUCTION LOG

PROJECT -MM% LOCATION: Rachiesten, nYy

DRILLER: m-h&u&m(__

PROJECT NO.+ O%b5 -OM-\____  goRING: __ Mhus- \5 S ORILLING Yt i
GROUND ELEV.: S11.7 DATE:—_Slilaan METHOD: _ G Mt Hop
FIELD GEOLOGIST: . Rodnsiein DEVELOPMENT

METHOD: Baning:

ELEV, OF TOP OF

PROTECTIVE CASING: 33045 ¢4, AMSL
ELEV. OF TOP OF

r %MOCKING COVER

RISER PIPE:___530.18 __ f1. AMSL WELL CAP
STICK-UP T0P OF -—————|.D. x LENGTH OF PROTECTIVE
PROTECTIVE CASING:_2.75_ 4. CASING: _ s y 5 - 1.

STICK-UP RISER PIPE:_Q. M8 4.

GROUND SURFACE ELEV.

DEPTH BOTTOM OF

e 1/4" WEEP HOLE

TYPE OF SUR_FACE SEAL: .
: cement

1.D. OF SURFACE CASINGs__NA 4,
- TYPE OF SURFACE CASING: N A

: i
SURFACE -CASING ! NA 1. |
I f ' )
N RISER:-PIPE 1 0.___2"
N Q i TYPE OF RISER PIPE:__DvC
N N ! —
J N ¢ .
NN BOREHOLE DIA.:_ $'ly" 44
‘A
. N N————1vPE oF BACKFILL:_Grogk
DEPTH TOP OF GROUT, N ‘\\
INVASION BARRIER: NA . TYPE OF BARRIER: NA
) ) ¥
DEPTH TOP OF SEAL: _ I.5 . :
N |
TYPE OF SEAL:
‘ o Bentcodie Yellets
DEPTH .TOP OfF "
SECONDARY SAND PACK:__ NA . TYPE OF sEND PACK: A
OEPTH TOP ofF ; —va____
PRIMARY SAND PACKI __ 3.0 gy ————o 2 3 _ ;

DEPTH TOP OF SCREEN._ 2.8 ¢, ———

DEPTH BOTTOM ]
OF SCREEN: __ "3 9

DEPTH BOTTOM ;
OF SCREEN CAP:_ \4.0D

DEPTH BOTTOM
OF SAND PACK:

DEPTH OF HOLE:

L0y
—Ho .

IRNI

KT ) X
N AR

OTLET)
. RN

1)

. "
-.
!
e
.
M.
) I"I”..l'- .

TYPE OF SCREEN:__Qvc _

SLOT $IZE x LENGTH:_.OI0 X 1O ¢y,

.0. OF SCREEN:_ 2" gy, -

BOREHOLE DIA.: _ Ry " .

TYPE OF SAND PACK: 2

>t TYPE OF BACKFILL BELOW

OBSERVATION WELL: AR




MONITORING WELL CONSTRUCTION LOG

PROJECT Roch Tice Becadsmy RfES | ocATION s Boshanes NY.

DRILLER: _Bubfab Oviding €o

PROJECT NO.1 @3S _cd | BORING: .0w - (6 T

DRILUNG (/4 K5A

GROUND ELEV.: Sip. | DATE: %/27/90

FIELD GEOLOGIST: [0 Rothsiain

METHOD: HE core
OEVELOPMENT
METHOD:

ELEV. OF TOP OF
PROTECTIVE CASING:3!LSL_#1. AMSL

ELEV. OF TOP OF

519,43 1. AMSL

RISER PIPE:
STICK-UP TOP OF .
PROTECTIVE CASING'— 2.4 ___ 1. I
STICK-UP RISER PIPE:_3.33 _#. 28 R
'q § S ?'
GROUND SURFACE ELEV. s

DEPTH BOTTOM OF N
SURFACE CASING: 4.3 1. i

\

N\

N\

N\

)

\

\
DEPTH TOP OF GROUT N
INVASION BARRIER: 10.5 . N
DEPTH TOP OF SEAL:_ (7.3 #, W “”
DEPTH TOP OF
SECONDARY SAND PACK: . 4/d #. . "
OEPTH TOP OF v R
PRIMARY SAND PACKy __ 6.9 . ;

DEPTH TOP OF SCREEN._/9.2 . -

-ale

RN
-—

DEPTH BOTTOM
OF SCREEN!

DEPTH BOTTOM
OF SCREEN CAp:__29.9

DEPTH BOTTOM
OF SAND PACK: __29.4

29.2

OCKING COVER

WELL CAP
1.D. x LENGTH OF PROTECTIVE
CASING! "xs

1/4" WEEP MOLE

TYPE OF SURFACE SEAL:
Ca et

1.0. OF SURFACE CASING: . Z*  #.
TYPE OF SURFACE CASING:______

ft.

RISER PIPE 1.D. 2" 1.

TYPE OF RISER PIPE:__Sf¥C

BOREHOLE DIA.:__ /By 1.

TYPE OF BACKFILL: _Grow#
#H send

TYPE OF BARRIER:

TYPE OF SEAL: _Bendmube

TYPE OF SAND PACK: _2#4/4

TYPE OF SCREEN: ___Fvc¢

SLOT SIZE x LENGTHIZ/OX 1O 1.
1.0. OF SCREEN: <" .
BORENOLE DIA.: __ 7"’ 1.

TYPE OF SAND PACK: ¥4

TYPE OF BACKFILL BELOW

DEPTH OF WOLE:_2%.4Y 1.

MR

OBSERVATION WELL:

T LR e



APPENDIX C4

WELL DEVELOPMENT DATA




WELL DEVELOPMENT/PURGING LOG

ama—— .

PROJECT TITLE:  Rochester Fie  Acajemy

PROJECT NO.: 0ggS- ol-|
 STAFF: R D\jb S2 ; S' ™ CCOA//V/?O\h ‘Jr
DATE: S-2-90 & Y40

|

 frr—

|

, WELL 1.D. VOL.
WELL NO.:Mw §- S GAL JET
(D) TOTAL CASING AND SCREEN LENGTH(FT): _[Z 80 0.04
0.17
() CASING INTERNAL DIAMETER (in.): A 038
- 0.66
(3) WATER LEVEL BELOW TOP OF CASING (FT.) [ .08 | 04
|.50
(@ VOLUME OF WATER IN CASING (GAL.) o) 2 60
2
vz0.0408 (A x (D-Q) = GAL.
PARAMETERS ACCUMULATED VOLUME -PURGED (GALLONS)
wh | 1o 2.0 |30 [428 See| 828
&4 . _ 202
s |t 721697 |85 Jeq2 | 647 |9
pH
ACcee -
Q\OOC N Aad) ?_L' ~ o
99 cod Lgsp | 18| 13S0 riso
coperty [T - i
‘ e |, _
| LG |98 o) Yol (e
Teme
\ Cbc.‘ui";f L a g 5 cl FV] PR .
% chowry LT:-‘;IE mE e Cleur| cler
/@@%rmae. (ShEsn;
S100 , R
Sl sios |47 167 |50 |ys [HY
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WELL DEVELOPMENT/PURGING LOG

A Well pu@)  wir

HonpA ikt pvmp

> il
PROJECT TITLE: Aochester.  Fire  Acudemy
PROJECT NO.: 04£8- 0Y- |
. STAFF: Q Cums, S TA‘Cow,,qq;ﬂ‘,z
DATE: s-2-40
WELL 1.0, VOL.
weLL noq_[hiv- 61 GAL./FT.
(D) TOTAL CASING AND SCREEN LENGTH (FT): 4S.60 " 0.04
2" 0.17
() cASING INTERNAL DIAMETER (in.): 2 3" 0.38
4" 0.66
(3) WATER LEVEL BELOW TOP OF CASING (FT.) {336 5" .04
6" 1.50
(@) VOLUME OF WATER IN CASING (GAL.) _S.5C | 8" 2.60
2
vz0.0408 (@) X (D-Q) = GAL.
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
e 1850 |Ro-J0] 3050
oH 3,66 | 296 {145 | 176
Condychvdy  |440 1100 fieo i so
Temp TR 4.0 /9'! C/ /6=7
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l WELL DEVELOPMENT/PURGING LOG
hF‘F!OJE{.‘,T TITLE: Rocheslep Five ACac’eﬂ;’L
' PROJECT NO.: Q465-04-|
_STAFF: RO, S m_fggﬂ,,‘,,qs;,,{
l DATE: $-2-40
l WELL NO : n".W‘ 6D WELL 1.D. GXl_O}I.FT
(D TOTAL CASING AND SCREEN LENGTH(FT):_356.30 e 0.04
' — 2" 0.17
: (@ CASING INTERNAL DIAMETER (in.) B 3" 0.38
I C 4" 0.66
(@ WATER LEVEL BELOW TOP OF CASING (FT) _/3- 6 5" (.04
. 8" i.50
l (@ VOLUME OF WATER IN CASING (GAL.) 680 8" 2.60
" v=0.0408 (B)°x @-3» = GAL.
PARAMETERS * ACCUMULATED VOLUME PURGED (GALLONS)
+ . ‘
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WELL DEVELOPMENT/PURGING LOG

PROJECT TITLE:

(zcxi@&lffz. Fue /%queﬂ.-a(/

{

PROJECT NO.: 54T -0 |
STAFF : Qo S "o poly
‘ T
DATE: S—a -4
WELL 1. VOL.
WELL NO: (s ) 5 GAL./FT,
(D) TOTAL CASING AND SCREEN LENGTH (FT): " 0.04
~} ol 2“ Ol?
() CASING INTERNAL DIAMETER (in.): A 3" 018
. 4" 0.66
(3) WATER LEVEL BELOW TOP OF CASING (FT.) 3. 11 5" | 04
- 6" 1.50
Yoy .
(@) VOLUME OF WATER IN CASING (GAL.) AV g" 2 60
2
v=0.0408 (@ x (O-Q) = - GAL.
PARAMETERS |  ACCUMULATED VOLUME PURGED (GALLONS)
v 2 s |7 2 YT
~ ~ . e
pH 6,66 165771661 | 659 | 692|685 |6l |6.£3
! 7?%?8(
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WELL DEVELOPMENT/PURGING LOG

PROJECT TITLE: Rechesterr _ five  Aczdeny
PROJECT NO.: Ougs ~0Y-|

STAFF : {{. Quboz S MYanugg
DATE: Si-6

WELL NO.:__fhiv- 7T

(D TOTAL CASING AND SCREEN LENGTH(FT): 3,10

I S
(2) CASING INTERNAL DIAMETER (in.) : |
(3) WATER LEVEL BELOW TOP OF CASING (FT.)

(@) VOLUME OF WATER IN CASING (GAL.)

v=0.0408 (D°x (D-O) =

WELL LD

VOoL.
GAL./FT.

Q.04

. Q.17
0.38

0.66
1.04
1.50
2.60

PARAMETERS . ACCUMULATED VOLUME PURGED (GALLONS)
EP
£56 J13 1S3 [SR 1582
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'WELL DEVELOPMENT/PURGING LOG

PROJECT TITLE: Roc‘.\e’.'\‘wi? Fve A cdemy
PROJECT NO.: O%y o4
STAFF: Q )C‘Jb]g? _5 ﬁ?‘(o,.m,ue‘h Y
DATE: S-- 42
A WELL 1D. voL.
WELL NO.__Pnin - 0 GAL./FT.
(D TOTAL CASING AND SCREEN LENGTH (FT): S 1“ 0.04
- 2" 0.17
@) CASING INTERNAL DIAMETER (in.): e 3" 0.38
. 4" 0.66
(3) WATER LEVEL BELOW TOP OF CASING (FT) o0 5" 1.04
9.8 6" 1.50
(@) VOLUME OF WATER IN CASING (GAL.) e 8" 2.60
2
v=0.0408 (@ x (O-O = GAL.
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
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; WELL DEVELOPMENT/PURGING LOG
——
'\' PROJECT TITLE: ochesier  Fie  Acedemd
—_ \
PROJECT NO.: 046 - oy 1
l STAFF: (2., Oz /A fanpen
- ! L
' DATE: G- Lf‘fl{) —oReapn
WELL NO.: /iy 8 S | WeLL 1o oL
l (D) TOTAL CASING AND SCREEN LENGTH (FT): /4, 3 " 0.04
- 2" 0.17
"""" i : (@ CASING INTERNAL DIAMETER (in.): A 3" 038
: » 4" 0.66
) (@ WATER LEVEL BELOW TOP OF CASING (FT.) _&19 5" 1.04
8" |.50
! (@ VOLUME OF WATER IN CASING (GAL.)  _[:60 8" 2.60
' V=0.0408 (Cz)zx @-G = GAL.
§ | PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
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WELL DEVELOPMENT/PURGING LOG

r PROJECT TITLE:

Roc'h%&'i‘e\'& Fve  Acedemy

PROJECT NO.: 096s - 04|
STAFF: Y90 L ob oo /€ Erany,
DATE: S. Y-ip 5-8-70 !
_ WELL 10, VOL.
WELL NO.:___ Vi - 31 GAL./FT.
(D TOTAL CASING AND SCREEN LENGTHI(FT): _ %2°  r'sei (" 0.04
. szt 2" Q.17
(@ CASING INTERNAL DIAMETER {in.): £, 3" 0.38
: 4" 0.66
() WATER LEVEL BELOW TOP OF CASING (FT) _ 200 ., g .04
_ : e 8" |.50
(@ VOLUME OF WATER IN CASING (GAL.) £.00 e 2.60
2 -
v=0.0408 (D "x (D-O) = GAL.
" PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
o 120 11YC | 3801 530] 68 | @3
—~ IR Na Vs -
oH ESVN\RTIE2 | 25 R 2] 7 1
Comgue tiy Y 950 Ve | RSO [0 1 ofa (e 5o
Femp 123 14 |12 IZ.S 2.2, 122 1127
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WELL DEVELOPMENT/PURGING LOG

[ : _
PROJECT TITLE: Rochesier  five  Acuder
l
PROJECT NO.: 0%S -y |
STAFF: < mcﬁConnqu\r)
DATE: 4 35/5lq0
WELL 10. .
WELL NO.: ___Mw - $D LL 1D nlbir
(D TOTAL CASING AND SCREEN LENGTHI(FT): __52' . o 0.04
2t 0.17
(2 CASING INTERNAL DIAMETER (in.): 2" 3" 0.38
| 4" 0.66
() WATER LEVEL BELOW TOP OF CASING (FT) __ .72 - g» 1.04
8" 1.50
(@) VOLUME OF WATER IN CASING (GAL.) L8 - 5T g 2 60
v=0.0408 @°x (D-Q) = oAL.
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
| 55
falons |z | 50|88 [a55 | 35 |37
OH ([5d)i012] 223 [7.37] 23 | 229

l

C()N[)UC“V;- 1\} [V/ z @50 Joop | oo 20?0 2 20y

.Ten,,rj'; .G 1\? it7 |27 1125 12.4

t

T 3 f ii'K LY i+

e =, Clesf™
/[;mju‘r/?ﬂ’C(J Figwa] - q;d‘:ﬂ 47 " g 4

PTRE REL Rl Wowe B IV A

TS0y 2700

COMMENTS: Svwoag £ 5 volor
D{/doﬁhtn# DIJC«“H““L Jcb,‘j?"jvcfuﬁ"'k

PR




—

WELL DEVELOPMENT/PURGING LOG

PROJECT TITLE: Rochecie P Five

AC&(JGMLI('

PROJECT NO.: 0465~ 0Y-|

. STAFF: R Db S2 S .M CCCM/A/AGMI/
Yol

DATE: C-1-90  §-2-90

weLL No.:_PZ2- 9 WELL 1.

(D TOTAL CASING AND SCREEN LENGTH(FT): %00 "
H 2“

(2 CASING INTERNAL DIAMETER (in.): A

3
4
(3 WATER LEVEL BELOW TOP OF CASING (FT.) __%.36 5"
6
8

balz

(@ VOLUME OF WATER IN CASING (GAL.)

VOoL.

GAL./FT.
0.04
0.17
0.38
0.66
1.04
i.50
2.60

v=0.0408 (DX (D-G) =

PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)

wt | 517 18,50 20.50 3050 |H0.82] 5052

oH a4 |7.19 1776 1223|707 o
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WELL DEVELOPMENT/PURGING LOG
— .
PROJECT TITLE: ROG"FS_"_@Q F;‘I"G'. ACaapth{
PROJECT NO.: Oo68- o04-]
STAFF: Q. Dbsz, S MhEComyghy
DATE:
' ' WELL 1.D. VOL.
WELL NO.:  [lv-95 ' GAL./FT.
(D) TOTAL CASING AND SCREEN LENGTH (FT): _1638 " 0.04
' | B - 2" 0.17
(@ CASING INTERNAL DIAMETER (in.): S 3" 0.38
4" 0.66
(3 WATER LEVEL BELOW TOP OF CASING (FT) _5.80 5" 1.04
Xy 6" 1.50
(@) VOLUME OF WATER IN CASING (GAL.) SR g" 2.60
V=0.0408 (®2x @O-3» = GAL.
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
ot 1128 12,56 656 | ¥ 5¢ Vo

¢H ’m?; s 17246 17121 1.3 | 706

coucdivily  |2s0 | 2se| e 1675 | 600peo

Tempe valu( e, (3.3 1¥6 \07.‘[ G.ol9.) |87

LSS
Li‘:)h" r\ T
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WELL DEVELOPMENT/PURGING LOG

PROJECT TITLE: ~_Rochegter  Five Academy
PROJECT NO.: | 096S- 04~
STAFF: R. Dubisz ., S i??c'('o/vva_%]qy
DATE: S-1-90 .
WELL NO.:_Dw - 9T | weLLio. o ot
() TOTAL CASING AND SCREEN LENGTH(FT): _SC.K " 0.04
" 2" 017
(@) CASING INTERNAL DIAMETER (in.): A 3" 038
- 4" 0.66
() WATER LEVEL BELOW TOP OF CASING (FT.) _{3:87 5" 1.04
6" 1.50
@ VOLUME OF WATER IN CASING (6AL.)  _6:38 8" 2.60
Vz=0.0408 (@zx @-G = GAL.
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
2
s | 623 |r2yg |15 1307 [ 421 |45.94) 6895 11395 | 16595] 1835
o 990 | M2 | 2271732 |263 [10] | 22| | 729 T0s | 219 | 179
ooty 975 [l [1100[113° [1350)9s0 |925 [es0 ) 1190 | ljec | (10
Temp 12 |izze|id |isy o7 [753 /16 1128 | 155|125
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WELL DEVELOPMENT/PURGING LOG.

~ _ :
PROJECT TITLE: RochesteR  Five Acuademy
3
PROJECT NO.: Oy ES -0~
STAFF: 1. Dubisz
DATE: S- 390 S‘L"QO
. w 0. .
WELL NO.:__ M- /0S5 ELL 10 GAL 7FT
(D TOTAL CASING AND SCREEN LENGTH(FT): Al6 " 0.04
2" 0.17
(@ CASING INTERNAL DIAMETER (in.): A 3" 0.38
9 4" 0.66
(3 WATER LEVEL BELOW TOP OF CASING (FT.) /225 _ 5" .04
. 2.4 §" {.50
(@) VOLUME OF WATER IN CASING (GAL.) A LA A 8" 2.60
V=0.0408 (@2:( (O-3 s GAL.
PARAMETERS |  ACCUMULATED VOLUME PURGED (GALLONS)

v [24 4.8 72 |gi

oH 7-0F2 720 (9 |2 N.of

Condyctv U 772517501825 | 275 | seo

Temp jox |49 |16 |27 a.¢
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WELL DEVELOPMENT/PURGING LOG
PROJECT TITLE: noch esterd  Five Acudem)
1
I[ PROJECT NO.: 04S -04-)
STAFF s Q B Di.f’b'i&z
i DATE: S/%/QC)
7 | WELL 1D, VOL.
WELL NO.:__ M -/04 GAL./FT.
(D TOTAL CASING AND SCREEN LENGTH(FT):_ 4% 40 o 0.04
2" 0.17
@) CASING INTERNAL DIAMETER (in.) : A 3" 0.38
) 4" 0.66
( WATER LEVEL BELOW TOP OF CASING (FT) _/2-7¥ 5" 1.04
: . 6" 1.50
l (@) VOLUME OF WATER IN CASING (GAL.) 5.4, 8" 2.60
I
l V=0.0408 (@zx ©-3 = - GAL.
. PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
% x
Lot | S |5 [asy
I pr! LA 7.00 1743 O—'M
P ;-0'3{5‘ 250
I Covd-)cfi\}\j(L{ |17S’ [coc 105

Tomg 0.8 lrove [iz3 33
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WELL DEVELOPMENT/PURGING LOG

poamme ST

PROJECT TITLE: Rocheetel e Acadewy TI/ZE3
RY 7
~PROJECT NO.: 096S -0k}
STAFF : : _'@.?mp’ﬂp_///h. Lotustazr
H 2/ %
DATE ?‘/ 35 .
WELL 1D vOoL.
WELL NO.:_ M-y 5 AL GET
(D) TOTAL CASING AND SCREEN LENGTH(FT.): _/¢.i5 _ o 0.04
2" 0.17
() CASING INTERNAL DIAMETER (in.): 2 guckpet " 0.38
4" 0.66
(3 WATER LEVEL BELOW TOP OF CASING (FT.) /7 5" 1.04
SCreen 1 5" .50
(@) VOLUME OF WATER IN-CASING (GAL.) el % g" 2.60
” :
v=0.0408 (@D x (D-G = GAL.
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
~5
Goflons wT (0 I 2 Ir"l I ¢
o ot lesa1]6SE ST 6.7
A
- Conpyctin iy nee fozso | RS I /380
- o
"er,;p 0.7 y 1.3 1<17) oo 9L
o ¢ tocbd | vrovind Loy ’"\{-‘{- Lt
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WELL DEVELOPMENT/PURGING LOG

PRQJECT TITLE:

paol\ i /:"f"— AC“-#‘(“-’“‘-/ ﬂ;z//:~5

) PROJECT NO.: CI66-0%
STAFF : ﬂ %}ﬁéﬂ,& //t- . [)/454.4#_
—
DATE: 5// g0
L7
— W .D. .
WELL NO.: __Mb-lt [ ELL 10 GXESII-FT.
(D TOTAL CASING AND SCREEN LENGTHI(FT) _3z.6p 0.04
. IR 0.17
- (2) CASING INTERNAL DIAMETER (in.): 2 3" 0.38
To! 4" 0.66
(@ WATER LEVEL BELOW TOP OF CASING (FT.) _Z.87° =i 8" (.04
"
' Ssce<ch ' 6 1.50
(@) VOLUME OF WATER IN CASING {GAL.) Sel g" 2.60

V=0.0408 (@2x (@O-Q@ =

GAL.

l PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)

i mitid | 5.5 :% 255 |33 15144 55
' pH ?m 7041630636 4.9 | 21 | 216 | 248 ‘
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WELL DEVELOPMENT/PURGING LOG

PROJECT TITLE: (Qochett eVt Tive  Arademy
PROJECT NO.: Gy ~obf-|
STAFF : V(0 sz ) < /c?('.(o/ml-:?i\);%’
DATE: s1al9g S-s6-50%
- WELL 1.0, VOL.
WELL NO.:__ 125 GAL./FT.
(D) TOTAL CASING AND SCREEN LENGTH(FT): _is%3 = " 0.04
2" 0.17
(@) CASING INTERNAL DIAMETER (in.): _ 3" 0.38
4" 0.66
(3 WATER LEVEL BELOW TOP OF CASING (FT.) __E. Ol 5" 1.04
- 6" 1.50
(@) VOLUME OF WATER IN CASING (GAL.) L2° 8" 2.60
2
v=0.0408 (A x (D-G) = GAL.
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
7
it s Mo f1g |1 lrge
_ 1 I
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conduchuty 300 {840 {"17S [5o¢ Flo |28
- }5"2 e re s
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l ' WELL DEVELOPMENT/PURGING LOG

——

PROJECT TITLE:

PROJECT NO.:
STAFF:
- ' WELL 1D. vOL.
WELL NO.:__ AL GALJET
(D) TOTAL CASING AND SCREEN LENGTH(FT): _ D465 " 0.04
2" 0.17
@ CASING INTERNAL DIAMETER (in.): s 3" 038
. 4" 0.66
(3) WATER LEVEL BELOW TOP OF CASING (FT) _3.25 5" .04
6" 1.50
(@) VOLUME OF WATER IN CASING (GAL.) S 8" 2.60
2
v=0.0408 (O x (O-O) = GAL.
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
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WELL DEVELOPMENT/PURGING LOG

PROJECT TITLE: Rodeskep  Fire Academy
PROJECT NO.: 0983 ~o4-|
STAFF: W\ \Cub;'s;' X .g < fc'«,/://_’njhu(
DATE: NPT
= WELL 1.D. VoL.
WELL NO.: A2 GAL./FT.
() TOTAL CASING AND SCREEN LENGTH(FT): __ /3 ™ 0.04
- 2" 0.17
(2) CASING INTERNAL DIAMETER (in.): - 3" 0.38
4" 0.66
(3) WATER LEVEL BELOW TOP OF CASING (FT.) __2 3V 5" 1.04
Ry 6" 1.50
@ VOLUME OF WATER IN CASING (GAL.) 30 8" 2.60
2
v=0.0408 (@) x (D-O) = GAL.
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)

130|460 g oo

o 671681997 |92

Coxksln)) 1OV 1995 [ 150 Hgeo
[

Tamp o) 9053 |9y

"h:/-.r s

TAg | T3
Alfeevinc e

=16
Fouldn (]\ gé EN 33

COMMENTS:




WELL DEVELOPMENT/PURGING LOG

PROJECT TITLE: Rochestert Fire Academy
PROJECT NO.: QG945 o4-{

STAFF: | . Dvlisa, S. he Conn A1/
DATE: S-l-9 ¢

WELL 1.D. vOL.
WELL NO.: thn- 143 GAL./FT.

‘(D) TOTAL CASING AND SCREEN LENGTH fPrye_f6-L 0.04

0.17
@) CASING INTERNAL DIAMETER (in.): A 3 0.38
4" 0.66

() WATER LEVEL BELOW TOP OF CASING (FT) _4.7 5" .04
- 6" 1.50

(@) VOLUME OF WATER IN CASING (GAL.) .00 8" 2.60

v20.0408 (DX (D-G) = — GAL.

PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)

2 14 |19 |20y

oH 595 1629 683 K28 |47

comductivly R0 {2900 Pap| 17001700

Temp 101 149 (/o] 15 |

. 7"_
Brov- |7~ 15150 8_“._,,\/ Bf""“/

- N:

ApPeavince

: 9 oo 80 4, N
Tbr\%:dn\{ 100 7t A Nt | >100

COMMENTS:  Solvet  fuel ol gdor decfeciea
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WELL DEVELOPMENT/PURGING LOG

—

PROJECT TITLE: Rty Five. Acagemy
PROJECT NO.: DY —otj-)
STAFF: IC-EXQMSL, u-fﬂﬂCamwﬁeﬂLf
DATE: y’/i’)—ﬁf‘:
WELL NO.: GAL JFT
(D TOTAL CASING AND SCREEN LENGTH (FT): /{.BS | 0.04

2' 0.17
(@ CASING INTERNAL DIAMETER (in.) : 3 0.38

a 0.66
(3 WATER LEVEL BELOW TOP OF CASING (FT) s 1.04

6 .50
(@) VOLUME OF WATER IN CASING (GAL.) 8 2.60

v=0.0408 (A x (D-@) =

PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)

-II}—JIIF-lll~—lll—~lll~JIII——III__Ill_ﬁlllm_lll_Jlqu!!!__!.!

COMMENTS:
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WELL DEVELOPMENT/PURGING LOG

pa——r—

PROJECT TITLE: Rochgstern Yice P\C-Qd.l.m\!! gy ES

i ‘
[

PROJECT NO.: 0965 04 !
: STAFF: R. Cioppn ;l m. RoHiskcin
' DATE: s /3190
— WELL 1D VOL.
l WELL NOo.:__ 16 1 GAL./FT.
' (1) TOTAL CASING AND SCREEN LENGTH (FT):_32.7 : " 0.04
2" 0.17
- (2) CASING INTERNAL DIAMETER (in.): 2" 3" 0.38
l 4" 0.66
(3 WATER LEVEL BELOW TOP OF CASING (FT.) __7.95 5" 1.04
6" 1.50
l (@) VOLUME OF WATER IN CASING (GAL.) tz g" 2.60
l- v=0.0408 (D°x (D-B) = GAL.
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
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APPENDIX C.5

HYDRAULIC CONDUCTIVITY TESTING



APPENDIX C.5.1

PRESSURE PACKER TESTING
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FIRNIE BY.. R ML DATE. 5224272 SHEETNO....... (o) S

CHKD.BY .. MKFDATE .& 12280 JOBNO. oo
SUBJECT . ek ... 0 1#. A-;.M(-«m)( = Lastssr Tess. fesr Q.,/g

| Borchole Mo _Mus= 60 ]
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LI lodrmr
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APPENDIX C.5.2

SLUG TESTING



FIELD SLUG TEST LOG

PROJECT:
CLIENT: WELL/BOREHOLE NO.: Ml -£s
J0B NO.: COMPLETED BY:

ﬂ“ﬂQk[HQ“ DETAILS: '
rastallation Qate: Ground Elevation: . (1. AusL
fetsrance Point (RP): AP Elevation: . AMSL
Stratigraphic Unit Monitored:

Hydrostratigsaphic Unit Monitared:

Siug Test Method: no f,\oq‘ montitred  usabes \_A_me.( recowery atlern deyelooment

Riser Length: ft. Riser 1.D.: /L7 Mt Riser Waterial: £PvC
Screen Length: _jO 11, Sereen 1.D.; - /67T 1M, Serean Matsrial: P~ VC Stet: 0.010
. A7
L (Length of Sand Pack) 127 1t. ry (Radius of Borebole 4l Screen) &8B {t. t. (Redius of Screen) -OB3 ft.

Siug Dimensions ar Yolume

IEST:
Start Date: sllq0 Static Level (H): 7.5% ft. BRP
Start Time (To): Initial Prossure Head {(Ho): 14.37 1t. BRP
Will Water Level Remain Above the Screen During the Test? {Yas) {No) X
T ™ - 1
1
epatk | ELAPSED TIME DEPTH H-h H-h CLOCK ELAPSED TIME DEPTH i H-h H-h_
| Yt 1 (h=p=s) - g1t BRPY {1t H-Ho | TIME { (hotrons ) W1t BRPY {113 K-Ho |
B ock 2fapzat
Dak. | tomw | uat
/> ey a 14,37 &7+
5/8 |12:e |iwon 134 (.23 y
571 lls wo L ai00 13.32 3. %
S/t0 1 tp-70 | 4540 1228 Sl
S/u lioe) Seip ) 12 to 5.2,
S| jvos 4345t 11 K| 423 .
3lis | 1300 iS5 500 1.5¢% o g
!
1 ;
I ’ ;
; ;
COMMENTS:

fa. d“"_\-l. ,'hﬂ»,__ Q-H,u, D;_vdlaﬂm\“‘f

r-"

e




FIELD SLUG TEST LOG

PROJECT: _ Firw Ac.ﬂ./(%;, R T//ﬁs
CLIENT: Coty oF Roclg b WELL/BOREHOLE NO. : Mw- T
108 NCG.: COMPLETED BY: 2. Feoy
WELL/BOREHOLE OETAILS:
Instaitation Oate: Ground Elevation: 11, ANSL
Reference Point (RP): T on RP Elevatian: 1. AMSL
Stratigraphic Unit Monitered: v:oﬁ,,p Buhroclc
Hydrostrstigraphic Unit Monitared: adraie -
Siug Test Method: Ly ook = S gk e frassue Toomadene Solade foupe

Vi -
Riser Lenglh: 0 ft. Riser 1.0.: <67 ft. Riser Material: fre
Screen Length: - ip 1t Screen LD.: 6T 1. Scrwen Materisl: Fve Slol; ©.CIO
L (Length of Sand Pack) ][ it fy {Radius of Barehole at Screen) NYEEI? fe (Radius of Scraen) 033 ft.
Slug Dimensions of Voiume 212" d.splacement

IEST:
Start Date: st1is0 Static Level (H): 13.08 2 (1. BRP
Starl Time (To): A\H:72% initia! Pressurs Head (Ho): L%, 2L ft. BRP
Will Water Level Remain Above tha Screen During the Test? (Yes) X {Na)
|
CLOCK | ELAPSED TIME DEPTH H-h H-h CLOCK ELAPSED TIME DEPTH i H-h H-h
| TIME 8 (hotrms } H{tt BRP) (1 H-Ho | | TIME 1{hmg) B(ft BRPY (te) H-Ho |
o 5. 20, i
0022 -l - %7 32
.0\$%9 14.59 o |
i 14,13 .51
0522 \32 6 .32
0% 56 13327 A} .
A5k T o2 f
2522 1207 o 5
\
| COMMENTS:
Test 2y sly, out

M




1 }
: FIELD SLUG TEST LOG
PROJECT:
CLIENT: WELL/BOREHOLE HO.: _yvwd - &1y
. JOB NO.: COMPLETED B8Y:
L
l muagg[ﬂgu DETAILS:
| instalistion Date: Ground Elavation: 1. AMSL
Referance Point (RP): RP Elevation: ft. AMSL
Stratigraphic Unit Monitored:
Hydrostratigraphic Unil Monitarad:
Siug Tast Mathod: g 5Luq‘ otk
Riser Length: ft. Riser 1.D.: 67 ft. Riser Material: Pvc:
Screen Length: (O ft. Screen 1.0.: /(7 it. Screen Materia): Pve Stot: O.0IQ
L (Length of Sand Pack) H‘j ft.

ry (Radius of Borehole at Screen) /677 . 1. (Radius of Screen) .OF3 It

Slug Dimensions or Volume _ 3 .19" d_\s.g\qcemen-’r
JEST: .
start Date: osfeqlq0 Static Level (#): 3 .93 f1. BRP
Start Time (To0): iq4:43 Initial Pressure Head (Ho): IS .AF ft. BRP
Wilt Water Level Remain Above the Screen During the Test? (Yes) X {No)
| ” !
! CLOCK | ELAPSED TIME DEPTH H-h Hh cLock ELAPSED TiME DEPTH 1 H-h
{ TIME 1{ hames) H(tt BRPY | {ft.) H-Ho | RiTT t( ey ) ({1 BRP) Ut H-Ho
(=) 15.99 ’ { -3=19
| L0167 1S.57 .4
L33 135,36 39
S 13,65 |83
1 L0667 15.57 30
(0539 i5.49 <16
- Hie7 15.33 » 6B .
45 (5.20 62 !
‘ 133D 15 a9 .5¢
2BID 14 .G+ A9
.3334 14 7/ .38
-3 14,43 a4 .
25 2 14 !
/. 0534 1467 .07 : i
/9167 13,99 63 E
COMMENTS:

R




M N
.Hl ' FIELD SLUG TEST LOG

| {prosECT:
_ml  Jerienr: ' WELL/BOREKOLE NO.: =~ <
l 108 NO.: COMPLETED BY:

Il WELL/BOREHOLE DETAULS:

f Instsllation Date: Ground Elavation: —
. ‘ Reference Point (RP): RP Elevation: (1 AMSL
I Stratigrapkic Unit Monitored: -

Hydrostratigraphic Unit Monitorad:

Stug Test Method: 2° e:\uq‘ 0
Riser Length: ft. Riser 1.D.: .67 1t Riser Waterisl: Pyc
Screen Length: _ jo- ft. Screen 1.D.: . 2L ft. Screen Material:  Pyc Slot: ©.QI10O

L (Length of Sand Pack) /0.9 1t ts (Radius of Borehoie at Screen) .<//7 1. ro (Radius of Screen) .OB3 1t

1
i
j Siug Dimensions or Volume .55 dopolagosvemt

IEST:
Start Dals: s igo Static tevel (H): 3.6 ft. BRP
Start Time (To): Initial Pressure Head (Ho): Dl ft. 8RP
Will Watec Lave! Remsin Above the Sereen Ouring the Test? (Yes} {No) X
y
CLOCK | ELAPSED TIME DEPTH H-h Hoh CLOCK ELAPSED TIME OEPTH | H-h Hh
TIME {(h=pes) —H{1t. BRP) (1 H-Ho TIME §(hwpmsg) A(it BRPY (1.} H-Ho
: [a] 270 56
25 J.73 B
-5 2-%1 L5
15 233 A3
1.0 _J-35 M
(-3 2.89 37
i 2.0 2.9] 35 I
25 2.94 3l f
‘ 2.0 2353 31
4.0 2.9% .23
[ 5.0 B.C1H 25
¢.0 3.03 23 ‘ _’
. 3.0 307 .19 E ;
| 0.0 3 09 17 : ; ,
/5.0 .34 L 1dT .
' COMMENTS:
1 HRNIE




FIELD SLUG TEST LOG

PROJECT:

CLIENT: WELL/BOREHOLE NO.: -7

joB NO.: COMPLETED BY:

WELL/BOREHOLE DETAILS:

instaliation Date: Ground Elevation: T—
Referonce Point (RP): RP Elevation: 1. ANSL
Stratigraphic Unit Monitored:

Hydrostratigraphic Unit Monitarad:

Slug Test Method: _ S' wloe eurt

Riser Langth: ft. ‘Risu 1.D.: i Riser Material: ve

Screan Length: /O ft. S¢teen 1.0.: . /&7 Screen Material:  Pye Siot: ©.010

L (Length of Sand Pack) 2.2 it fs (Radius of Borehole at Scresa) 425 1

Slug Dimensions or Yolume

T (Ragius of Scraen) -OB3 1t.

249 dxsp'\acaeVﬂe_g\.'\'

Start

Date: s [o[qa0 Static Level (H): £.10 ft. BRP
Stacf Time (To): 7i23 Initial Prassure Head (Mo): -89 ft. BRP
P11 Water Leve! Remain Above the Screen During the Test? (Yes) X {No)
|
LOCK | ELAPSED TiME DEPTH Hed Heb cLOCK ELAPSED TiM¢ DEPTH i Hen H-b
N 1{homms) Hery BReY L (1) H-Ho T IME t{emmy) B({t BRPY () H-Hg
0 ¢. %7 /.o
0333 (.SS -84
L 05 6-22 69
F 066G 5.98 57
0933 3.13 7
-ig 5.54 .38
{66 5.39 (32 .
E 1333 5.2% R ?
4S5 5.47 21
! FI1x4 5.C9 48
- Ja 439 43
t .2337% 4.93 /4 , :
40 .34 ,07 ! '
65 .5 .05 ' ;
r /- /5 .8/ 0S5 :




Slug Dimensions or Volume __ 2.19" dwwpiacement

FIELD SLUG TEST LOG

PROIECT:
CLIENT: WELL/BOREHOLE NO.: D
jo8 NO.: COMPLETED BY:
WELL/BOREHOLE DETA{LS:
instasllation Gate: Ground Elevation: ft. AMSL
Refasence Point (RP): RP Elevation: ft. AMSL
Stratigraphic Unil Monitored:
Hydrostratigraphic Unit Monitorad:
Slug Test Mathod: S5' <lug oot

E ]
Riser Length: . Riser 1.D.: 6T 1t Riser Material:  Pyce
Screen Lenglh: 5 ft. Screan 1.0.: .16 ft. Scraen Materisi: Pve Stot: O.O\O
L {Length of Sand Pack) . F It ry (Radius al Borehoie at Screen) 125 1t

I (Radius of Screen) .03 ft.

A
IEST:
Start Date: slilgo Static tevel (H): 4.7/ f1. B8RP
Start Time (To): 17:06 Initial Pressure Head (Ho): ft. BRP
Will Water Level Remain Above the Screan During tke Test? {Yes) X {No)
\
CLOCK | ELAPSED TIME DEPTH Heh b CLOCK ELAPSED TIME DEPTH i H-h -
[ TIME § (homues ) H{ft BRPY (1t H-Ho | TIME t(hmees} R(1t BRPY (L) H-Ho
O mn L.91 ! 2.917 4 715 0.3
o167 £.36 .95
.0333 6. 138 : 4
05 L-72 9t
(0667 G.oh B9
e} 656 Y
1333 &-47 B30 :
{567 t-39 76 '
2167 6.6 70
s >33 6.6} .59
5334 5.62 A
.15 5.44 .33 ) i
/.0 5.22 23 i
i25 5.0% 17 ‘ .
‘667 .94 O .
COMMERTS:
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FIELD SLUG TEST LOG
PROJECT:
CLIENT: WELL/BOREHOLE NO.: R S
1108 NO.: COMPLETED BY:
WELL/BORENOLE DETAILS:

Installation Date:

feferonce Point (RP):

Stratigraphic Unit Monitored:

Ground Elevation: It. AMSL
RP Elevatian: ft. AMSL

Hydrostratigraphic Unit Monitored:

Stug Test Method: 2 slug oot

Riser Length: ft. © Riser 1.D0.: ALT  ft. Riser Material: PV

Screen Lenglh: 10 tt. Screen 1.0 46T f1. Scroan Materisl: Vv C Siot: .0OV\O

L {Length of Sand Pack) i.2 .t fs (Radius of Boruhote at Screem) J-H] ft. e (Radius of Screen) O33 rt.
Slug Dimensions er Valume O -535' d Splacement

JEST:
Start Date: shieigo Static Lavel (H): 6.5 tt. 8RP
Start Time (To): 12:23 Initial Pressurn Head (Ho): 7. 36 ft. BRP
Will Water Level Remain Above the Screen Quring the Test? (Yes) {Na) X
|
CLOCK | ELAPSED TiME DEPTH H-h Heh CLOCK ELAPSED TIME DEPTH i H-h b
TIME 1 ( humes ) H(1t.BRP) ! (ft.) | H-Mo | | TIME L (g ) h({1 BRP) () H-Ho |
@] 136 B9
0833 99 13
| ! 47
{67 694 5
A6t 7 4.2 A/
-2 4.9 sugp 37
3667 (.5 %Y L
167 L7146 a5 ;
3667 ! 20
v (A 5
L3667 L3 . i
[-7334 L-GO c9 : !
|

PR




FIELD SLUG TEST LOG

Slug Dimensions or Yolume

2.19' displacement

»
PROJECT:
CLIENT: WELL/BOREHOLE NO.: T
o8 NO. : COHPLETH_J BY:
WELL/BOREHOLE DETAILS: .-
installation Date: Ground Elevation: ft. AMSL
Raference Point (RP): RP Elsvation: ft. AMSL
Stratigraphic Unit Monitored:
Hydrostratigraphic Unit Monitored::
Siug Test Methot: __5° lug aut
Riser Length: ft. Riser L.LD.: 167 1t. Riser Materiat: eNC
Screen Length _jO ft. Screen 1.D.: - 1G7T 1t. Screen Material: Py Stot: ©.0\O
L {Length of Sand Pack) | ft. ry (Radius of Boruhale at Screen) MG L. ro (Radius of Screem) .c33 ft.

- -~ UG SN N U U G AN — SED— BN - AR

IEST: .
Start Date: sholgo Static Leval (H): I38 732 f1. BRP
Start Time (To): 1237 Initia) Prossure Head (Ho): _ @S q.5 ft. BRP
Will Water tevel Remain Above the Screen During tha Test? (Yes) X {No)
. o
CLOCK | ELAPSED TIME DEPTH H-h H-b cLOCK ELAPSED TIME DEPTH i Hen H-b_
| TIME 1 (hames) H(it BRPY | (ft. Y H-Ho | TIME t{ =g h(1t BRPY (1) H-Hp |
O £ 9.Si
L 6 %.02 -3
S - »
S -4 .
T = S !
333 ek 16
.3 749 0% ;
2533 7.38 03 f
- 5833 135 -0
|
COMMENTS:
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FIELD SLUG TEST LOG

L (Length of Sand Pack)

Siug Dimensicns or Yolums

6.5 It

fy (Rsdiuy of Borehole sl Scruen) UG It
0.%5" d«splacemer\{'

PROJECT:

CLIENT: WELL/BOREAQLE NO.: %0

J0B KO.: COMPLETED BY:

WELL/BOREHOLE DETAILS:

{nstallistion Date: Ground Elevation: ft. AMSL
Referenca Point (RP): fP Elevation: 1. AMSL
Stratigraphic Unait Monitored: :

Hydrostratigraphic Unit Monitored:

Siug Tost Method: _ 3! =lug ol

Riser Length: ft. I Riser 1.D.: . iGT L Riser Material: PV C

Screen Length: S f1. Screen 1D 1677 Screen Material: L L Stot: 0.0\O

r. (Ratius of Screen) OB3 (L.

IEST:
Start Date: m==F osliol190 Static Leval (H): 7.y 1. BRP
start Time (To): 2. 9M Initial Pressurs Head (Ho): 9.3 ft. B8RP
Will Water Level Remain Above the Screen During the Test!? {Yss) w {No)
'.
CLOCK | ELAPSED TIME OEPTH H-h b CLOCK ELAPSED TIME DEPTH i H-h H-h
LIME L { hepms ) _ wotropepy | (fe) ] HeMo | T1ME 1 { Rerers ) n(it BRPY (1Y | H-o f
) 9.3 {
O13D < Ok .43
.06 33 5.0 7 A2
-08 65 7.99 O
{33 794 38
L2967 7.83 )
L5HET 7. 10 ¥ L
2967 7.6/ 23 :
;13 7.4 47
[ 4633 7,440 13
/- 1967 7.33 0
333 yAL L Of i
COMMERTS:

MR




FIELD SLUG TEST LOG

PROJECT:

CLIENT: WELL/BOREHOLE WO.: PZ2-9

j0B RO.: COMPLETED BY:

WELL/BOREMOLE DEVALLS: _
(nstaliation Date: Ground Elevation: ft. AMSL
Relerence Point (RP): 2P Eievation: fL. AMSL

Stratigraphic Unit Monitoraed:

Hydrostratigraphic Unit Monitorad:

Slug Test Method: “’“M—Q” E_ 2 s\uc%

Riser Length: ft. Riser 1.D.; 167 1t. Risar Matarisl: PvcC

Screen Lengta: S ft. Screen 1.D.: 167 {4, Screen Material: L'l Stet: o.ono |

L (Length of Sand Pack) &%t fy (RadAius of Borehole at Screen) .44 f{t. fe {Radiys of Screen) OB (L.
Slug Dimensions of Volume _ 0.35' displacement

Start Time (To): 1526 Initial Pressure Head (Ho): 2.6\ ft. BRP
Wilt Water Level Remain Above the Scraan During the Tast? {Yes} {ko)

CLOCK | ELAPSED TiME DEPTH - H-%
TiME § { harrwes ) H{ft. BRPY {1t}

CLOCK ELAPSED TiIME DEPTH
1 (hmmmy) h{It BRP)

&
E

l

O rrren 12. 614 L0

L Ci67 12.5l -BF

(G RAR 1Z2.45 N3

o

i

_o% >4 12, 52

L f 33 12.23

)

¥l 1Z. 45

25 \Z2.0F

.SIGT {41

550 ey

f.2667 11.49

R R

A4 W77

o

i

/. 933 i.11

R

I
;
!
i
i
*,
! Start o stalse Statie Levet 00 __ 1173 . o
' .
1
I
J
:
3
'J
I

i
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Instaliation Date:

r’.
FIELD SLUG TEST LOG
PROJECT:
CLIENT: WELL/BOREHOLE NO.: % myy - 45
J0B NO.: COMPLETED BY:
WELL/DOREHOLE DETAILS:

Refeacence Point (RP):

Stratigraphic Unit Monitored:

Ground Elevation: 1t. AMSL

RP Elevatien: L. AMSL

Hydrostratigraphic Unit Monitored:

Siug Test Method: 2! slug aut

Riser Langth: ft. Riser 1.D.: ALT 1.
Scraen Length: 1O ft. " Scresn 1.D.: 161 ft.
L {Length of Sand Pack) EE 1) 1.

Slug Dimensions or Volume __ 0 -%5 ' displace went

fy {Radius of Borahgie st Screes) Hi oI

Riser Material; Pyvc

eve

Screen Material:

Slot: c.o\0

re (Radius of Screan) 083 1t

IEST: .
Start Date: slaldg Static Level (H): 5.6% ft. BRP
Start Time (To): 4.0 tnitial Pressure Head (Ho):- (.07 ft. BRP
Will Water Level Remain Above the Screen During the Tast? {Yes) (Na) X
y :
CLOCK | ELAPSED TIME DEPTH H-h H-b CLoCK ELAPSED TIME DEPTH i H-h H-b
7 IME £ { b ) HCTt BRPY | (re.y | W-Wg | [ T)ME }.( hmmes } B(IT.BRPY | (11} H-Hp
] .62 94

o1bh & 4f .73

0333 £. 34 Lb

0Y _& 30 1WA

e £33 .55

AT A T ot

2 £.10 D ;

o 5.4 s i

- 5667 598 .20
COMMENTS:




} FIELD SLUG TEST LOG
PROJECT:

CLIENT: WELL/BOREHOLE NO. : QT

JOB KO.: COMPLETED BY:

WELL/BOREHOLE DETAILS: .
| instaiistion Date; Ground Elevation: ft. AMSL
] Reference Point (RP): RP Elevation: 1. AMSL
. Stratigraphic Unit Monitored:

‘ Hydrostratigraphic Unit Monitored:

Slug Tast Methed: _ 5" =og ook

Riser Langth: ft, ) Riser 1.D.: AT L Riser Malerial: PvC
' Screan Length: VO ft. Screan 1LD.: (167 ft. Scresn Material: PN C Stot: O.010
’ L (Length of Sand Pack) U.S 11 ry (Radiuvs of Borehole at Seresn) .67 1. r. (Radius of Scraen) OB 11
-! Siug Dimensions or Volume 2.19° desplacement
I

Start Date: slai3a Static Level (H): _t3-70 11. BRP

Start Time (To): 1380 Inltin) Pressure Head (Ho): tsS -39 1t. BRP
i Wilt Water Level Remain Abova the Screen During the Tast? {Yes) (Neo)

i :

CLOCK | ELAPSED TIME DEPTH - H-h H-h_ CLocK ELAPSED TIME DEPTH 1 H-h Bk
| TiME £ {héRag) HETL 8RPY | (1) | WHeHo | TIME | t(hemes) R{{1, BRP) K1 H-Ho.
g O 15,349 l
' oS 50 | 1S. 2% 12
: OB oL i4.75 .43
‘ o U3 1. B .39

, A5 ok 14.06 216
W= DL 13 .90 .09
i &S 0933 i%.%1 L 09 h
el 13,27 .03 '
e 266 376 .03
Y 42,7 .0
Dl e —=6, 7933 13,74 .O0H
(EIBST T 13,68 !
i ;
;
. COMMENT§:
i MRy
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FIELD SLUG TEST LOG

PROJECT:
CLIENT: WELL/BOREROLE HO.:  {@D
10B NO.: COMPLETED BY:
WELL/BOREHQLE DETAILS:
Instaliation Date: Ground Elevation: ft. AMSL
Reference Pointl (RP): RP Elevation: 11, AMSL
Stratigraphic Unit Monitored:
Hydrostratigraphic Unit Monitared:
Sivg Test Mathod: _ 9! alya ool ,
Riser Length: ft. ‘Riser L.D.: 167 it Riser Matarlal; Pvc
Screan Leagth: {0 it. Screen 1.0 463 1t Screen Material: PNC Slot; QLD
2.4
L (Length of Sand Pack) _m_ i, fy (Radius of Borehois 3! Streen) L {NERIE r. (Radius of Screen) O3R3 1t
Slug Dimensions or Volume 035 displacement
IEST:
Start Date: slieldo Static Level (H): 7.5 1. BRP
Start Time (To): q:r33 initial Pressure Head (Ho): 1.9 ft. BRP
Wil Water Level Remain Above ths Screen During the Test? (Yes) X ({L}] ﬂ
|
CLOCK | ELAPSED TIME DEPTH H-h H-b cLocK ELAPSED TIME DEPTH 1 H-h H-h_
[ TIME 1 { haers ) H{ft BRP) {it.) H-Ho T IME {fmmes ) h(it BRPY (it H-Ho |
Q A 49 14 9167 7.3% .23
—_— 1% A7 135 30
.08 7.7 56
LOLET 7Ll S
GT 2.65 =10
b6 L3 49
3334 7.0 18 ;
L5 2.57 Ha !
333y 1.55 .40
(33 154 39
2.4147 154 36
“f 4167 7. 4% 233 i
49167 7l Y j
5947 7. 4y 29 . ’ :
19567 143 -2% 5
COMMENTS:
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FIELD SLUG TEST LOG

L {Length ot Sand Pack)
Slug Dimensicns or Yolume _ 2 {§' disoiccement

WA et

f (Radius of Borahole at Scremm) ABT 1t

PROJECT:

CLIENT: WELL/BOREHOLE NO.: 10T

108 NO.: COMPLETED BY:

WELL/BOREHOLE DETAILS:

instalistion Date: Ground Elevation: ft. AMSL
Refarance Point (RP): RP Elevation: 1. AMSL
Stratigraphic Unit Monitored: -

Hydrostratigraphic Unit Monitared:

Slug Test Method: 5! mlug out

Riser Length: ft. ‘Risu 1.D.: b1 ft. Riser Haterial: Py C

Screen Length: _ |0 1. Screen 1.0.: LT it Screan Materigl: eNC Stat: &.0\O

r. (Radius of Scresn) .03 1t

Start Date: slidlgo Static Level (H): (2.2 f1. BRP
Start Time (To): 1% Initial Pressuco Mead (Ho): 4. %/ f1. BaP
Will Water Level Remain Above tha Sereen During the Tast? {Yes) X (No)
H
ELAPSED TIME DEPTH H-b H-b cLocK ELAPSED TiME DEPTH i b
1 hmemy) Heit pReY | (1t ) H-Ho | TIME | t{hmpes) ({1, BRP) () H-Ho
) t4.%{ /
w7 1 39 B
LBRRD 13.97 62
055 13.70 49
07(7 13 4y N
-03%D 1. 23 30 ;
OS5 5.7 25 f
L id)7 (3 07 Y :
N yivi 1295 Gy
2217 1 2.5 g2
277 2. 85" -t/
.3 B854 12.77 07 ; i
et 17,73 05 {
/305 12,69 03 : ;

"PRNIE
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FIELD SLUG TEST LOG

PROJECT:

CLIENT: WELL/BOREHOLE NO.: (| S

10B NO.: COMPLETED BY:

WELL/BOREHOLE QETAILS:

tnstatistion Dste Ground Elavation: 1L, AMSL
References Point (RP): RP Elevation: 1. AMSL
Stratigraphic Unit Monitored:

Hydrostratigiaphic Unit Monitored:

Siug Test Method: _ 2' slugq oot

Riser Length ft. ) Riser {.D.: AL 1t. Riser Materiat: PNC

Screen Length: O it. Sereen 1.0.: . 1GTT L. Screen Materia): PNC. Stot: a.O\O

L {Length of Sand Pack) M ft. I (Radius of Borehoie at Screan) =HUT e r. (Radius of Screan) OB 11
Stig Dimensions or Yolume _ J' slog out 085 s displacement
IEST:
Start Dats: s 4|20 Static Level (H): __ 2.9+ ft. BRP
Starl Tima (To): 10 v A Initial Pressure Head (Ho): .54 ft. BRP
Will Watet Level Remain Above the Screen During the Test!? {Yes) {Mo)
}
CLOCK | ELAPSED TIME DEPTH H-b b CLOCK ELAPSED TIME DEPTH i H-h H-ho
[ TIME 1 (hemey) H{11 BRP) (1t H-Ho | TOME | t(heres) h(it, BRPY (ft.) H-Ho
& 3. 5H N4
25 mun 3.93 X9
590 .50 Sh
15 34g 54
LOO 3 4L ey}
LS 343 H9
2.0 3 40 AL .
3.0 3. 35 o '
#.0 2. 31 37
LD 3.25 )
3.0 S.20 db
t3 Q 312 g ;
8.0 308 o | :
270 3.0 e : ;
COMMENTS

Mk
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FIELD SLUG TEST LOG

PROJECT:
CLIENT: WELL/BOREHOLE NO.: |y T
0B NO.: COMPLETED BY:
v
WELL/BOREHOLE DETALLS:
Instaitation Date: Ground Elevation: fr. AMSL
Reference Point (RP). RP Elevation: 1. AMSL
Stratigraphic Unit Monitored:
Hydrostratigraphic Unit Monitorad:
Stug Test Method: B alue oo
Riser Langth: ft. Riser 1.0, AT 1t Riser Material: P
Scresn Length: 1O f. Screen 1.D.: ] ft. Screan Matarial; PyC Stot: o.0L0 |

L '(unuh of Sand Pack) 12,5 ft. Iy (Radius of Borehole at Screen) A6 1 . (Radivs of Screen) ORI
Slug Dimensions or Yolume 219 displacemrent-
IEST:
Start Date: slieldo Static Level (H): 7.4% ft. BRP
Start Time (To): i4:30 Initiat Prossurs Head (Wo): F.&7 ft. BRP
Will Water Level Remain Above the Scraen During the Test? (Yes) ¥ (Ne)
— T
]
CLOCK | ELAPSED TIME DEPTH H-h H-h_ CLOCK ELAPSED TiME DEPTH ; Heh H-b
 T1ME L (hmtrems } _H(tt 8RP) {11 H-Ho | TIME t{hmmms) Wit BREY (1t H-Ho |
(o 9.67 {
~+8F o33 9.i6 . a7
-0 5.65 3D
04466 .3 .33
0633 $.07 27
.c8 2.9 -19
-09¢6¢ 7. 19 A .
N v 2.7 1O -r
i 7.64 .08 '
i) 1.3 -0 B
H3 2.6 05
547 7. 59 05 i :
i ;
COMMENTS:




FIELD SLUG TEST LOG

Instalistion Date:

Refarence Point (RP):

Stratigraphic Unit Moniteced:

PROJECT:
CLIENT: WELL/BOREHOLE NO. : 13s
0B NO.: COMPLETED BY:
rs
WELL/BOREHOLE DETAILS:

Ground Elevation: ft. AMSL
RP Elevation: 1t. AMSL

Hydrostratigraphic Unit Monitorad:

Slug Test Method: o ‘oluq_ out
Riser Leagth: ft. Riser 0.D.; LT 1t

Screen Length: 1O ft. Serean 1.0 .06 ft.

L (Length of Sand Pack) i\ ft.
Slug Dimensions or Votyme Q' siugq eul

fy (Radius of Borehols at Straen) HU it
035" dwplacement

Riser Matsrial:

Pvec
eve

Screan Maeterias:

Slot; .OVO

fe (Radius of Screen) OB 1t

IEST
Start Date shdlqo
Start Time (To): \OL 20O

Will Water Level Remain Above the Screen During the Test?

Static tevel (H): 5 .54 f1. BRP
Initial Pressure Head (Ho): ft. 8RP
{Ya3) (Mo) —_—

I
t
CLOCK | ELAPSED TIME DEPTH | H-» H-b_ CLOtK ELAPSED TIME DEPTH i Hew b
T1ME 1.( hames ) WESS BRPY | (ft.) H-Ho | | TIME | 1 (hems ) ACIL BRPY | (11) H-Ho |
O .53 M9
.25 &. 0Oy M
5 5.9% HH
75 5.95 =h)
100 S5.92 .58 .
L3 <.57 . D3
2.0 5. %2 23 :
3:0 s 16 22 i
4.0 5.72 3
£.0 5. %0 AL
7.0 5.4 10
1.0 S. b 07 : i
H.O 5 59 0S |
i i
COMMENTS:
RNI




FIELD SLUG TEST LOG

9.5 1t
219" displacement

L (Length of Sand Pack)
Slug Dimensions or Volume

PROJECT:

CLIENT: WELL/BOREHOLE NO.: i3 T

JOB NO.: COMPLETED BY:

WELL/BOREHOLE DETAILS:

Instaflaticn Date: Ground Elevation: ft. AMSL
Retecence Point (RP): RP Etevation: 1. AMSL
Stratigraphic Unit Monitored:

Hydrostratigraphic Unit Monitored:

Siug Test Method: ' s\uq‘ oot

Riser Langth: ft. Riser 1.D.: LT ft. Riser Naterial:  Oyo

Screen Length: S' It Screen 1.0, (LT i1, Scraen Material: £y Stet: ,0L\O

fy (Radius of Borehole st Screem) \25 11,

re (Radius of Screen) -osglt.

IESL:

Start Dats: stwelap Static Level (W): % A 11, BRP
Start Time (Yo): 15 13| Initin) Prassure Head (Mo):  yy, 5 ft. BRP
Will Water Level Remain Above tha Screen Dusing tha Test? (Yes) pat {Na)
)
CLOCK | ELAPSED TIME DEPTH H-h H-h cLOCK ELAPSED TIME DEPTH r H-h Heh
TIME 1{h=mms) Befe BRPY | (1t ) H-Hp | TiME t { hppeg ) (It BRP) () H-Hp
O _wmm s i 2.3% .3 3]
03 4.5 5
053D Q.45 S 2
T .4} 50
137 q iL H3
1 g1 MO
NEIAA 107 3 .
8 $ 30
2133 4 .50 25
2% 3 54 Al
L3 3.43 05
3% <. 33 03 ! i
(i3 3. 3 .02 ! ;
29 3.3 o\ ' ,
1. 1i33 3.32 005 '
SOMMENTS:




FIELD SLUG TEST LOG

L (Length of Sand Pack) L2.¢( ft.

Slug Dimensions of Volume O . BS' dchlacem ent

PROJECT:

CLIENT: WELL/BOREHOLE NO.: 135

10B NO.: COMPLETED BY:

WELL/BOREHOLE DETAILS:

instaliation Date: Ground Elevation: It. AMSL
Retarence Point {RP): RP Elavation: ft. AMSL
Stratigraphic Unit Monitored: -

Hydrostratigraphic Unit Monitocad:

Siug Tast Method: _8' slug in

Riser Langth: (. Riser L0 AT 11, Riser Material: eye

Screen Length: \0 R Sereen 1.D.; (L7 f. Scroen Matertai: eNC Stet: 0.030 |

ry (Redius of Borehole at Screem) 447 1t

r. (Radius of Sceoen) .O33 (1t

N EE I I N O e e

JEST:
Start Date: s l90 Static Level (H):  H.64 ft. BRP
Start Time (To): Initia! Prossure Head (Ho): .10 ft. BRP
Will Water Level Remain Above the Screen During the Test? (Yes3) {No)
. - r
' CLOCK | ELAPSED TIME DEPTH | H-» H-d CLOCK ELAPSED TIME DEPTH i Hed Heb
Mg £ (hmttems ) Bt BREY | (¢t} H-Hg | TIME t{homg ) n({t, BRP) () H-Ho |
: o 2.0 1.5¢
' 25 3.3 .36
' ) 3 .34 [-32
3z 3.36 )
;.0 2.39 1.27
LS 24f 1 125
i 2.0 3. 45 2] L
. 3.0 3.5C Lil l
4.0 3.55 L1
5.0 .59 (.07
! 7.0 3.67 a9
i /2.0 3. 84 A i :
! J0.0 H.02 o4 i '
. 20.0 4.20 |.46 ' i
| s




ﬁ

4. 16
FIELD SLUG TEST LOG

L (Length of Sand Pack)
Siug Dimensions or Volume __2' <slva oot

f[ ft.

fy

{Radius of Barahols at Scrasm) 417 fit.
0.%S' displacement

PROJECT:

CLIENT: WELL/BOREHOLE NO.: 14D

108 NO.: COMPLETED BY:

WELL/BOREHOLE DETAILS:

installstion Date: Ground Elevation: (1. ANSL
Referance Point (RP): RP Elievation: fr. AMSL
Stratigraphic Unit Monitored:

Hydrostratigraphic Unit Monitarad:

Siug Tast Mathod: _2' slug ot

Riser Length: ft.  Riser 1.0. LT it Riser Malerial: PV C

Screen Length: [Te) ft. Screan 1.0 467 AL Scroen Materisl:  PVC Slet: .00

fe {Radius of Screan) .OB3 1.

IEST:
Start Date sl14190 Static Level (H): . 14 ft. BRP
Stact Time (To): _ 41170 Inttiat Pressure Hesd (o): _ . 7% - ft. RP
Will Water Level Remain Above the Screen During the Tast? {Yes) (No)
2
- y
CLOCK | ELAPSED TIME DEPTH H-h H-b CLOCK | ELAPSED TIME DEPTH i Hen Heh
1 1ME 1 (h=mes) W11 BRPY | (ft) | H-Wo | | TIME {{ by ) h({t BRP) (11 H-Ho
C min 4.78 | .td
25 W 70 S
.S q4. £3 .49
s 4 .58 44
/-0 4 .54 +0
ls 4 Hi YA
2.0 4 . HO 26 .
2.8 q4.3h .22 '
3.0 4. 31 7
5.5 .30 d&
.0 4. 2% A4
5.0 4.4 4O ?
e 4.2) .07 3
1.0 4. 20 Ob g
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FIELD SLUG TEST LOG

instalistion Date:

PROJECT:

CLIENT: WELL/BOREHOLE MO.: _ 1SS
408 NO.: COMPLETED BY:
WELL/BOREHOLE DETAILS:

Refarence Point (RP):

Ground Elevation: ft. AMSL
RP Elevation:

ft. AMSL
Stratigraphic Unit Moniterad:
Hydrostratigraphic Unit Monitored:
Siug Test Method: 2 slug  ..a
Riser Lungth: n. Riser 1.0.: .67 1t Riser Matariai: (T
Screen Lengtn: 10F 1t Serean LD 167 1t Screen Material: Pvc Stot: .00
L {Length of Send Pack) {  ft. r, (Radius of Borehcie at Scremn) SHET . (Radius of Screen) .OR3 (1.
Slug Dimensions or Votume . $S' Aisplacement
JESI:
Start Date: slhulqo Static Level (H): 6-06 (t. 8RP
Start Time (To): Initial Prossure Head (Ho): 5.7 ft. BRe
Will Watar Level Remain Above the Screan Duting 1he Test? (Yes) N (No)
|
CLOCK | ELAPSED TIME DEPTH H-h H-h cLocK ELAPSED TIME DEPTH | H-h B-h_
TIME 1 (hemees ) H{lt. BRP)Y {1t H-Ho LIME ${hmmes) A1t BRPY (ft.) H-Ho
o 5.67 29
: Zs 514 22
5 5.75 3]
15 5.6 20
L0 5.77 29
2.0 5.30 2L
2.0 3.8 25 :
.0 5. 8+ A :
5.0 535 21
7.0 £.3% 18
/0.0 3.90 b
15.Q 5.93 ) : i
0.0 5.94 42 |
COMMENTS:

“HRaIE




FIELD SLUG TEST LOG

(2.5 ft.

219 displacement

L (Length of Sand Pack)
Slug Dimansions or Volume

Ty (Radius of Borehols ot Screen) LT 1t

PROJECT:

CLIENT; WELL/BOREHOLE NO.: 16 T

J0B NO.: COMPLETED BY:

ELL/BOREHOLE DETAILS:

Instaiistion Dste: Ground Elevation: fL. AMSL
Referance Point (RP): RP Elevation: ft. AMSL
Stratigrapkic Unit Monitored:

Hydrostratigraphic Unit Monitared:

Stug Test Mathod: S slug ot ‘

Riser Length: ft. R‘isu (.D.: AL Riser Natarist: Oy

Screen Length: 18] ft. Screen 4.0 L7 M. Screen Naterint: eNC Siot: ©.O\O

7. (Radius of Scraen) 083 1t

JEST:
Stert Dste: < lisldan Statie Lever (H): 7. LS ft. BRP
Start Time (To): i4:54 initisl Pressure Head (Ho): L. GRP
Will Water Level Remain Above the Sereen Ouring the Test? (Yes) X (No)
I
CLOCK | ELAPSED TIME DEPTH H-h H-h CLocK ELAPSED TIME OEPTH i H-h H-b
TINE { {bamesz ) H{1t PRP) {1t H-Ho TIME 1{hemes) h{it BRPY {1t} H-Ho
o 9.84 ]
S Cy: i V. | =5
.06 135 .09 N
rira 136 &S
433 .32 03
A3 1314 o35
AL 1.69 -0l !
4,00 160 o f
i
COMMENTS:
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GRAIN SIZE DISTRIBUTION TEST REPORT
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l GRAIN SIZE - mm
Test|% +3" % GRAVEL % SAND % SILT % CLAY
' o| 6 0.0 0.0 15.7 58.8 25 .5
I LL PI Dgs Ogo D50 Dag D45 D19 Ce Cy
. * 0. 08 0.02 | 0.003
l MATERIAL DESCRIPTION UsSCs AASHTO
® BROWN MOSTLY SILT WITH LITTLE CLAY AND SAND
l l>F’r‘Giect No.; 0Q965-04-1 Remarks:
Project: ROCHESTER FIRE ACADEMY
l e Location: MW-6S, 4-10° ACCREDITED BY THE
NATIONAL INSTITUTE OF STANDARDS
AND TECHNOLOGY THROUGH
l Date: 5-22-90Q . mv&@@
GRAIN SIZE DISTRIBUTION TEST REPORT
|, MALCOLM PIANIE, INC. | Figure No.




| RAIN SIZE DISTRIBUTION TEST REPORT
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. 0.01 | 0.001
MATERIAL DESCRIPTION uscs AASHTO
l ® REDDISH BROWN CLAYEY SILT WITH LITTLE SAND
l Project No.: 0965-04-1 Remarks:
Project: ROCHESTER FIRE ACADEMY
® Location: MW 65, 10-185° ACCREDITED BY THE
I IVATIONAL INSTITUTE OF STANDARDS
I AND TECHNOLOGY THROUGH
l Date: 5-21-990 NV&@@
GARAIN SIZE DISTRIBUTION TEST REPGCRT
lr MALCOLM pIHNIE. INC Figure No.




GRAIN SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm *

Test|% +3" % GHAVEL X SAND % SILT % CLAY

o 2 0.0 6.8 39.4 45 .3 8.5

LL PI Dgs ) D5o D3p D15 Dip Ce Cy
° 1.23 0.09 0.07 |o0.082 [0.0101|0.0031| 9.78 29.5

MATERTIAL DESCRIPTIGN uscs AASHTO
® DARK BROWN SANDY SILT WITH TRACE GHRAVEL AND CLAY

Project No.: 0865-04-1 Remarks:

Project: ROCHESTER FIRE ACADEMY

® Location: Mw- -g' ACCREDITED BY THE
carien 95, 48 NATIONAL INSTITUTE OF STANDARDS

AND TECHNOLOGY THROUGH

' NVIAD

GRAIN SIZE DISTRIBUTICN TEST REPORT

MALCOLM PIRNIE, INC. Figure No.
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MATERIAL DESCRIPTION uscs AASHTO
l ® GREYISH BROWN GRAVEL AND SAND WITH LITTLE SILT M
l Project No.: 0965-04-1 Remarks:
Project: ROCHESTER FIRE ACADEMY
® Location: Pz- -3g* ACCREDITED BY THE
l Cearion: Pz-9, 32-3g NATIONAL INSTITUTE OF STANDARDS
AND TECHNOLOGY THROUGH
l Date: B-18-90 NW&@@ )
GRAIN SIZE DISTRIBUTION TEST REPORT
I MALCOLM PIARNIE, INC. Figure No.
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| SRAIN SIZE BUTION TEST REPORT
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‘ : MATERIAL DESCRIPTION uscs AASHTO
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l Project No.: 0965-04-1 Remarks: ’
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I ¢ Location: MW-10S8, 16-20'
l Date: 5-21-9¢
' GRAIN SIZE DISTRIBUTION TEST REPORT
' MALCOLM PIRNIE, INC.
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GRAIN SIZE DISTAIBUTION TEST REPCAT

MALCOLM PIRNIE, INC.

oLk ION TEST REPORT
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GRAIN SIZE - mm
Test|% +3" % GRAVEL % SAND % SILT % CLAY
o| 5 0.0 5 2 2.4 61.5 30.9
LL PL Dgs5 Ds0 D50 D30 D15 D10 Ce Cy
e| 26 11 0.01 | 0.002
MATERIAL DESCRIPTION USCS AASHTO
® BROWN LEAN CLAY CL
llPcosect No.: 0965-04-1 Remarks:
Project: ROCHESTER FIRE ACADEMY
@ Location: MW 95, B-16" ACCREDITED BY THE
NATIONAL INSTITUTE OF STANDARDS
AND TECHNOLOGY THROUGH
NVIAD

Figure NO.
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MATERIAL DESCRIPTION Uscs AASHTO
' ® SROWN SILT ML
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l ' NATIONAL INSTITUTE OF STANDARDS
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l Date: 5-22-90 NV&@T@
GRAIN SIZE DISTRIBUTION TEST REPORT
' MALCOLM PIRNIE, INC. Figure No.




APPENDIX C.7

TEST PIT LOGS



FIELD TEST PIT LOG
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FIELD TEST PIT LOG
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FIELD TEST PIT LOG
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FIELD TEST PIT LOG
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APPENDIX D

HELP MODEL SIMULATIONS
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***********************************************************************

HYDROLOGIC SIMULATION - HELP MODEL

***********************************************************************

ROCHESTER FIRE ACADEMY RI (TRAINING GROUNDS)
OPEN LANDFILL WITH SIX-INCHES OF COVER
JUNE 28, 1990
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BARE GROUND

LAYER 1

VERTICAL PERCOLATION LAYER

6.00 INCHES

0.4170 VOL/VOL

0.0454 VOL/VOL

0.0200 VOL/VOL

0.0454 vOL/VOL
0.009999999776 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

nma nun nn

LAYER 2

VERTICAL PERCOLATION LAYER

18.00 INCHES

0.4370 VOL/VOL

0.0624 VOL/VOL

0.0245 VOL/VOL

0.0624 VOL/VOL
0.005799999926 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY




GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER 70.00
TOTAL AREA OF COVER 262500. SQ FT
EVAPORATIVE ZONE DEPTH 8.00 INCHES
POTENTIAL RUNOFF FRACTION 0.100000

UPPER LIMIT VEG. STORAGE
INITIAL VEG. STORAGE
INITIAL SNOW WATER CONTENT 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN

SOIL AND WASTE LAYERS 1.3956 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

3.3760 INCHES
0.7676 INCHES

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR BUFFALO, NEW YORK WITH 30 YEAR AVERAGES FROM
ROCHESTER, NEW YORK

MAXIMUM LEAF AREA INDEX = 0.00
START OF GROWING SEASON (JULIAN DATE) = 138
END OF GROWING SEASON (JULIAN DATE) = 279

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT
JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

24.60 24.50 32.90 45.10 56.90 66.40
71.40 69.30 62.50 51.40 39.80 28.90
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5

PRECIPITATION
TOTALS 2.65 2.71 2.73 2.51 3.18  3.33
3.17 2.80 2.65 2.74 3.13 2.81
STD. DEVIATIONS 0.46 0.62 1.10 0.78 0.85 0.98
0.97 1.13 1.17 1.32 1.10 0.28
RUNOFF
TOTALS 0.014 0©.017 0.019 0.011 0.017 0.014
0.017 0.023 0.021 0.016 ©0.018 0.013
STD. DEVIATIONS 0.013 0.013 0.013 0.012 0.009 0.011
0.008 0.012 0.011 0.004 0.019 0.011
EVAPOTRANSPIRATION
TOTALS 0.498 0.600 1.860 2.007 2.862 2.696
2,273 1.958 1.786 1.519 0.864 0.525
STD. DEVIATIONS 0.110 0.128 0.366 0.697 0.630 0.869
0.566 0.542 0.952 0.629 0.097 0.198
PERCOLATION FROM LAYER 2
TOTALS 2.3859 1.8326 1.9470 0.5809 0.4444 0.5511
1.2531 1.7292 1.8358

1 1
0.8784 0.8418 0.4941
0

STD. DEVIATIONS 0.8656 0.5788 1.0525 0.4314 0,3397 0,2093
0.6381 0.5614 0.2839 0.9485 0.8719 0.5222
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 5

..-..—-.---.--—--—---—----..-—-.--_--..-_----_--_-_-—-—-—--—-—--—-——-—_- ......

(INCHES) (Cu. FT.) PERCENT
PRECIPITATION 34.43 ( 1.540) 753069. 100.00
RUNOFF 0.200 ( 0.038) - 4373, 0.58
EVAPOTRANSPIRATION 19.449 ( 1.620) 425447, 56.50

PERCOLATION FROM LAYER 2  14.7743 ( 1.1162) 323187. 42.92
CHANGE IN WATER STORAGE 0.003 ( 0.584) 62. 0.0l

***********************************************************************

***********************************************************************

PEAK DAILY VALUES FOR YEARS 1 THROUGH 5

PRECIPITATION 1.93 42218.7
RUNCFF 0.017 363.8
PERCOLATION FROM LAYER 2 0.8000 17499.5
SNOW WATER 1.96 42796.3
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.1625
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0092

***********************************************************************
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FINAL WATER STORAGE AT END OF YEAR 5

LAYER (INCHES) (voL/voL)

O 0.56 - 0.0940

2 2.45 0.1359
SNOW WATER 0.00

***********************************************************************

***********************************************************************
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ROCHESTER FIRE ACADEMY RI (SOUTH DISPOSAL)
OPEN LANDFILL WITH SIX-INCHES OF LOOSE COVER
JUNE 29, 1990
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FAIR GRASS

LAYER 1

VERTICAL PERCOLATION LAYER
6.00 INCHES

0.4170 VOL/VOL

0.0454 VOL/VOL

0.0200 VOL/VOL

0.0454 VOL/VOL
0.029989998788 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

LAYER 2

VERTICAL PERCOLATION LAYER

18.00 INCHES

0.4170 vOL/VOL

0.0454 VOL/VOL

0.0200 VOL/VOL

0.0454 VOL/VOL
0.029989998788 CM/SEC

THICKNESS

POROSITY .

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY
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GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER

TOTAL AREA OF COVER

EVAPORATIVE ZONE DEPTH

POTENTIAL RUNOFF FRACTION

UPPER LIMIT VEG. STORAGE

INITIAL VEG. STORAGE

INITIAL SNOW WATER CONTENT

INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS

SOIL WATER CONTENT INITIALIZED BY PROGRAM.
CLIMATOLOGICAL DATA

60.00
24000. SQ FT

8.00 INCHES

0.200000
3.3360 INCHES
0.6177 INCHES
0.0000 INCHES

.0896 INCHES

L}
—

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR BUFFALO, NEW YORK WITH 30 YEAR AVERAGES
FROM ROCHESTER, NEW YORK.

MAXIMUM LEAF AREA INDEX = 2.00
START OF GROWING SEASON (JULIAN DATE) = 138
END OF GROWING SEASON (JULIAN DATE) = 279

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT
JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

24.60 24.50 32.90 45.10 56.90 66.40
71.40 69.30 62.50 51.40 39.80 28.90
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5

PRECIPITATION
TOTALS 2.65 2.71 2.73 2.51 3.18 3.33
3.17 2.80 2.65 2.74 3.13 2.81
STD. DEVIATIONS 0.46 0.62 1.10 0.78 0.85 0.98
0.97 1.13 1.17 1.32 1.10 0.28
RUNOFF
TOTALS 0.054 0.066 0.094 0.047 0.060 0.109
0.140 0.091 0.070 0.086 0.063 0.053
STD. DEVIATIONS 0.035 0.037 0.079 0.045 0.041 0.058
0.078 0.075 0.053 0.039 0.054 0.032
EVAPOTRANSPIRATION
TOTALS 0.493 0.594 1.752 1.935 2.752 2.688
2.430 2.184 1.803 1.449 0.83 0.517
STD. DEVIATIONS 0.105 0.126 0.371 0.655 0.670 0.824
0.485 0.670 0.880 0.58¢ 0.089 0.191
PERCOLATION FROM LAYER 2
TOTALS 2.3629 1.8295 1.7326 0.5961 10,4982 0.5115
0.6314 0.6524 0.3170 1.2660 1.8677 1.7632
STD. DEVIATIONS 0.9358 0.5591 1.0203 0.4811 0.3085 0.2392
0.5770 0.4998 0.2470 0.9669 0.8796 0.5105
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 5
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 5
(INCHES) (CU. FT.) PERCENT
PRECIPITATION 34.43 ( 1.540) 68852. 100.00
RUNOFF 0.933 ( 0.098) 1867. 2.71
EVAPOTRANSPIRATION 19.435 ( 1.658) 38869. 56.45
PERCOLATION FROM LAYER 2  14.0284 ( 0.8670) 28057, 40.75
CHANGE IN WATER STORAGE - 0.030 ( 0.588) 59. 0.09
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PRECIPITATION 1.93 3860.0
RUNOFF 0.129

PERCOLATION FROM LAYER 2 0.7784 1556.8
SNOW WATER 1.96 3923.7
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.1969

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0082
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FINAL WATER STORAGE AT END OF YEAR 5

LAYER (INCHES) (VOL/VOL)

R 0.55 " 0.0912

2 1.56 0.0869
SNOW WATER 0.00
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ROCHESTER FIRE ACADEMY RI {(NORTH DISPOSAL AREA)
OPEN LANDFILL WITH SIX-INCHES OF LOOSE COVER
JUNE 28, 1990

***********************************************************************

***********************************************************************

FAIR GRASS

LAYER 1

VERTICAL PERCOLATION LAYER

6.00 INCHES

0.4170 VOL/VOL

0.0454 VOL/VOL

0.0200 VOL/VOL

0.0454 VOL/VOL
0.029989998788 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY"

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

LAYER 2

VERTICAL PERCOLATION LAYER

18.00 INCHES

0.4170 VOL/VOL

0.0454 VOL/VOL

0.0200 VOL/VOL

0.0454 VOL/VOL
0.029989998788 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY
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GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER 60.00
TOTAL AREA OF COVER 60000. SQ FT
EVAPORATIVE ZONE DEPTH 8.00 INCHES
POTENTIAL RUNOFF FRACTION 0.200000

3.3360 INCHES
0.6177 INCHES
0.0000 INCHES

UPPER LIMIT VEG. STORAGE

INITIAL VEG. STORAGE

INITIAL SNOW WATER CONTENT

INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

1.0896 INCHES

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR BUFFALO, NEW YORK WITH 30 YEAR AVERAGES
FROM ROCHESTER, NEW YORK

MAXIMUM LEAF AREA INDEX = 2.00
START OF GROWING SEASON (JULIAN DATE) = 138
END OF GROWING SEASON (JULIAN DATE) = 279

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT
JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

24.60 24.50 32.90 45.10 56.90 66.40
71.40 69.30 62.50 51.40 39.80 28.90
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS

1 THROUGH

5

PRECIPITATION
) TOTALS 2.65
3.17
STD. DEVIATIONS 0.46
0.97
RUNOFF
TOTALS 0.054
0.140
STD. DEVIATIONS 0.035
0.078
EVAPOTRANSPIRATION
TOTALS 0.493
2.430

STD. DEVIATIONS 0.105

PERCOLATION FROM LAYER 2

TOTALS 2.3629

STD. DEVIATIONS 0.9358
0.5770
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS

PEAK DAILY VALUES FOR YEARS 1 THROUGH 5

PRECIPITATION 1.93 9650.0
RUNOFF 0.129 645.9
PERCOLATION FROM LAYER 2 0.7784 3892.1
SNOW WATER 1.96 9809.3
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.1969
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0082

***********************************************************************

1 THROUGH 5

(INCHES) (CU. FT.)  PERCENT
PRECIPITATION 34.43  ( 1.540) 172130.  100.00
RUNOFF 0.933 ( 0.098) 4667 . 2.71
EVAPOTRANSPIRATION 19.435 ( 1.658) 97173. 56.45
PERCOLATION FROM LAYER 2  14.0284 { 0.8670) 70142, 40.75
CHANGE IN WATER STORAGE 0.030 { 0.588) 148. 0.09
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***********************************************************************

FINAL WATER STORAGE AT END OF YEAR 5

LAYER { INCHES) (voL/VOL)

R 0.5 “0.0012

2 1.56 0.0869
SNOW WATER 0.00

***********************************************************************

***********************************************************************




APPENDIX E

LABORATORY DATA AND REPORTS DOCUMENTATION PACKAGES



THE LABORATORY DATA REPORTS AND DOCUMENTATION PACKAGES
HAVE BEEN SUBMITTED UNDER A SEPARATE COVER
DUE TO THEIR VOLUMINOUS SIZE



APPENDIX F

LABORATORY DATA VALIDATION



APPENDIX F.1

FIRST ROUND DATA VALIDATION




QUALITY CONTROL
INTRODUCTION

The following sections detail an assessment and validation of
analytical results reported for surficial and subsurface soils, sediment,
surface water and ground water samples which were collected at the
Rochester Fire Academy Site. A1l samples were collected by Malcolm Pirnie
personnel from April 5 - May 24, 1990,

The data assessment/validation is a measure of data qud?ity and
reliability which provides the data user with an explanation of the
qualitative confidence and quantitative error associated with individual
results. The evaluation is based upon information obtained from completed
laboratory data sheets, document control forms, blank data, duplicate data
and recovery data for both matrix and surrogate spikes. The USEPA
"Functional Guidelines for Evaluating Organic Analyses" (February 1988)
and "Functional Guidelines for Evaluating Inorganic Analyses" (June 1988),
hereinafter referred to as "guidelines", were used for the validation. In
addition, the NYS CLP 1987 statement of work was used to evaluate
laboratory conformance to NYS CLP protocol.

ORGANIC ANALYSES

The following sections detail the validation of analytical results
for all samples analyzed for volatile organic compounds, semi-volatile
organic compounds, pesticides and PCBs and dioxin (2, 3, 7, 8-TCDD).

SAMPLE HOLDING TIMES

Protocols mandated by the 1987 NYS CLP stipulate that the maximum
holding time for aqueous and soil/sediment samples submitted for volatile
organic analyses, is seven (7) days from Verified Time of Sample Receipt
(VTSR) to date of analysis. For semivolatile and pesticide/pch analyses,
the maximum holding time is five (5) days from VTSR to date of extraction
for aqueous samples and ten (10) days from VTSR to date of extraction for

0965-05-1 “1-



soil/sediment samples. The federal guidelines for evaluating organic
analyses, define the holding time as the number of days from sample
collection to the date of analysis or extraction. The federal guidelines
recommend a maximum holding time of seven (7) days.

Because the laboratory had no control over sample shipment from the
field, the NYS CLP guidelines were used to evaluate holding times. By
comparing the actual dates of sample receipt to the dates of analysis or
extraction, it was noted that all samples were analyzed/extracted within
the prescribed holding times.  However, the following samples were
originally extracted and analyzed within holding time cfiteria; but were
re-extracted and re-analyzed due to non-compliant surrogate recoveries.
The re-extraction was performed after the prescribed holding time had
expired.

SAMPLE MATRIX FRACTION AFFECTED DAYS EiCEEDED
MW-15S aqueous semi-vo]a?i]e 18
MW-6S aqueous semi-volatile 18
MW-78 aqueous semi-volatile 18
MW-121 agueous semi-volatile 18
MW-8S aqheous pesticide/PCB 12
MW-14S soil semi-volatile 10
TP-1 soil semi-volatile 6
TP-4 soil semi-volatile 9
$5-15 soil semi-volatile 18

The analytical results reported for the original samples and the re-
extracted samples were very similar. Only phthalates were detected above
laboratory detection limits in these samples with the exception of sample
MW-7S. Both phenol and 4-methylphenol were detected in the re-extracted

sample MW-7S at slightly greater concentrations than in the original
sample. | '
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According to the guidelines, all positive results for each fraction
which exceeded the established holding time should be considered to be

" estimates. Therefore, such results are qualified with a "J" on the

analytical data summary tables presented herein,
GC/MS TUNING AND INSTRUMENT CALIBRATION

Tuning and performance criteria for the GC/MS are established to
ensure mass resojution and identification of compounds (qualitative data).
Conformance is determined using standard materials (i.e. bromofluoro-
benzene (BFB) for volatile organic analyses and decafluorotriphenyl-
phosphine (DFTPP) for semi-volatile organic analyses). A1l BFB and DFTPP
generated by GC/MS was reviewed and found to be within performance
criteria. Therefore, no qualification to the data due to improper tuning
of the GC/MS is necessary.

Instrument calibration requirements are established to énsure that
the instrument is capable of producing acceptable quantitative data.
Initial calibration demonstrates that a particular instrument is capable
of acceptable performance at the beginning of an analytical run, and
continuing calibration documents satisfactory maintenance and adjustment
of the instrument on a day-to-day basis.

A1l initial calibration data was within established criteria for
relative response factors (RRF) and relative percent difference (RPD)
given in the guidelines. The only deviation from required protocol
involved the use of standards for the initial five-point calibration curve
which differed from the concentrations specified in the NYS CLP protoco!l.
For example, the NYS CLP mandates an initial calibration curve for
volatile organics consisting of 20 ppb, 50 ppb, 100 ppb, 150 ppb and
200 ppb standards. The laboratory used an initial concentration curve for
volatiles which consisted of 20 ppb, 40 ppb, 80 ppb, 120 ppb and 200 ppb
standards. However, the concentrations of all standards analyzed by the
laboratory were within the range of the specified concentrations given in
the protocol. Furthermore, the concentration of analytes detected in the
samples were also within the range of the standard concentrations,
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A1l continuing calibration data was within specified RRF criteria and
it is noted that calibration was performed within the specified time
period of every twelve hours. Most of the continuing calibration data was
within the 25% difference requirement stated in the 1987 NYS CLP protocol
with the exception of the following compounds:

VOLATILE ORGANIC COMPOUNDS:

vinyl acetate
bromoform
1,2-dichloroethane
1,2-dichlorobenzene
1,3-dichlorobenzene
1,4-dichlorobenzene
carbon tetrachloride
acrolein

styrene

2-butanone

SEMI-VOLATILE COMPOUNDS:

2-nitroanitine
3-nitroaniline
anthracene
2,6-dinitrotoluene
2-methylphenol
2,4-dinitrophenol
diethylphthalate

In addition, the following Continuing Calibration Check Compounds (CCC)
exceeded the 25% difference criteria in different Sample Delivery Groups
(SDGs) and at different times throughout the analyses:

fluoranthene
di-n-octyl phthalate
benzo(a%pyrene
pentachioropheno!
2,4,6-trichlorophenol

It is noted that the laboratory had estabiished a 30% difference
requirement (rather than 25%) and that the above-mentioned compounds did
not exceed 30% difference. The laboratory used the 30% criteria as this
is the criteria given in the methodology (8270, USEPA SW-846). The sample
data are not being qualified for continuing calibration as the individual
samples associated with each individual calibration for the particular SDG
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would be extremely cumbersome and beyond the scope of this validation.
However, it is noted that only a few of these specific compounds (viz.,
1,2-dichloroethane, 2-butanone, 2-methylphenol, fluoranthene, and di-n-
octyl phthalate) were detected in the environmental samples collected at
the site. Nevertheless, the data-user is cautioned to the limitations
associated with the continuing calibration of the specific compounds noted
above.

BLANK ANALYSES

The purpose of assessing the results of blank analyses is to
determine the existence and magnitude of contamination which may
potentially be introduced during preparation of sample containers, sample
collection and/or sample analysis. Many types of blanks are analyzed such -
as laboratory/method blanks, field/equipment blanks and trip blanks. Each
type of blank will give the data-user an indication of the source of
contamination, if any.

The following compounds were detected in the laboratory/method blanks
which were analyzed for organic compounds:

BLANK COMPOUND MATRIX CONCENTRATION
SWB41 di-n-butlyphthalate agueous 0.60 ug/1
bis(2-ethylhexyl)phthalate aqueous 4,0 ug/t
TR0O04 acetone aqueous 10 ug/1
TRO27 chloroform aqueous 6.0 ug/l
VN271 methylene chloride soil 9.0 ug/kg
VN178 acetone soil 17 ug/kg
SWB21 bis(2-ethylhexyl)phthalate soil 150 ug/kg
VS$B11 acetone soil 16 ug/kg
methylene chloride soil 7.0 ug/kg
VSB31 (medium level)
methylene chloride soil 930 ug/kg
acetong soil 1500 ug/kg
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BLANK _COMPOUND MATRIX CONCENTRATION
SSB21 bis(2-ethyihexyl}phthalate soil 200 ug/kg
di-n-butyl phthalate soil 43 ug/kg
fluorene soil 50 ug/kg
VN771 acetone soil ' 10 ug/kg
methyiene chloride soil 3.0 ug/kg
vQ414 (medium level)
acetone soil 330 ug/kg
$5B41 bis(2-ethylhexyl)phthalate soil 140 ug/kg

In accordance with the guidelines, positive results for these
compounds reported at a concentration of less than ten (10) times the
associated blank contamination value (five (5) times for less common
contaminants), were qualified as not detected (ND) and the method
detection limit set equal to the value detected in the sample. This
estimated detection 1imit was then qualified with a "B". The blank
evaluation criteria applies to any blank associated with the samples.
When more than one blank was associated with a given sample, qualification
was based on a comparison with the associated blank having the highest
concentration of a contaminant.

SURROGATE SPIKE RECOVERY

Laboratory performance, in terms of accuracy, on individual samples
is established by spiking activities. All samples submitted for volatile
organic, semi-volatile organic and pesticide/PCB analyses were spiked with
surrogate compounds prior to sample preparation.  According to the
guidelines, surrogate recoveries for compounds 1in each of the organic
fractions must be within the respective recovery limits established for
that compound. If any two surrogates within the base neutral or acid
fraction, or if any one surrogate in the volatile fraction are out of
specification, or if any one surrogate recovery is less than 10%, all
positive results for the non-compliant fraction of the same matrix must be
estimated and qualified with a “J".
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The following surrogate spike recoveries were outside of the required
recovery criteria and the associated affected sample results have been
qualified with a “J" on the analytical data summary tables presented
herein:

VOLATILE ORGANIC FRACTION

Surrogate bomgoung Matrix Samples Affected

bromofiuorcbenzene soil $510-5514, S$S516, SS518,
B1-B4, B8

SEMI-VOLATILE FRACTION

Surrogate Compound Matrix Samples Affected

phenol aqueous A1l groundwater samples

fluoraphenol aqueous A1l groundwater samples

PESTICIDE/PCB

Surrogate Compound Matrix Samples Affected

dibutylchlorendate s0i $$15, §S17, S$S19, S§S20,

B5-B7, TP3A, TP11A

It should be noted that bromofluorobenzene recovery was slightly lower
than the recovery limit established in the guidelines for two of the
seventeen investigative samples in the particular sample delivery group
(SDG).  This indicates a low bias in any reported results for this
compound. Both phenol and fluorophenol surrogate recoveries were also
slightly lower than the recovery limits established in the guidelines,
thus indicating a Yow bias in any reported results for these compounds.
Both of these surrogate compounds were below recovery criteria in four of
eighteen samples in the particular SDG. In three of ten samples in the
particular SDG, the pesticide surrogate, dibutyichlorendate, exhibited
recoveries greater than the highest limit of recovery established in the
guidelines which indicates a positive bias. However, there were no
pesticides detected in any of the samples submitted for pesticide
analysis, and therefore no qualifications of the pesticide fraction due to
surrogate recovery is necessary.
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MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) ANALYSES

MS/MSD data are generated to determine the effect of the sample
matrix on precision and accuracy of the analytical method. Matrix spike
recoveries (REC) must be within advisory limits given in the guidelines.
The relative percent difference (RPD) between the MS and the MSD must also
be within the advisory limits given in the guidelines. The following
matrix spike/matrix spike duplicate sample results were outside of the
advisory limits:

MS/MSD

SAMPLE MATRIX ANALYTE CRITERIA OUT

SS10 s0il 1,2,4-trichlorobenzene RPD
acenaphthene RPD
4-nitrophenol RPD
pyrene RPD

§§15 s0i 1l 1,1-dichloroethene REC,RPD
1,4-dichlorobenzene RPD
1,2,4-trichlorobenzene RPD
4-chloro-3-methylphenol RPD
acenaphthene RPD
endrin RPD

SS9 soil endrin REC

: dieldrin REC

TP1 soil pentachlorophenol RPD
pyrene RPD

MW6I aqueous all pesticides RPD,REC

The MS/MSD data alone can not be used to evaluate the precision and
accuracy of individual samples. In general, no action is taken on MS/MSD
data to qualify an entire case. Qualification is limited to the unspiked
sample associated with the MS/MSD. Therefore, any positive results for
the above-mentioned compounds detected in the unspiked samples (SS10,
5815, $S9, TP1 and MW6I), have been qualified with a "J" to indicate that
the results are estimated.
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FIELD DUPLICATE PRECISION

An aqueous field duplicate sample (MW17) was collected from location
MW7S for full organic analyses in order to assess the aggregate analytical
and sampling protocol precision. The results differed by more than 30%
for several of the analytical parameters indicating poor analytical and
sampling protocol precision. Most of the volatile organic compounds which
were detected in sample MW7S did not agree with those concentrations
detected in sample MW17. However, the difficulty in obtaining a duplicate
aqueous sample should be noted (the sample is actually a replicate).

The concentrations of 4-nitrophenol and Arochlor 1254 also differed
by more than 30% between the two samples. According to the guidelines,
any compounds exhibiting greater than 30 % relative difference between the
sample and the duplicate sample should be estimated. The qualification is
limited to only the duplicate sample set. Therefore, the positive results
for the volatile organic compounds, 4-nitrophenol and Arochlor 1254 have
been qualified with a "J" in samples MW17 and MW7 to indicate that these
results are estimated.

INTERNAL STANDARDS

Internal standard performance criteria ensure that instrument
response and sensitivity is stable during every analytical run. A general
review of all submitted internal standard data indicated acceptable
instrument response and sensitivity. ‘

INORGANIC ANALYSES

The following sections detail an evaluation of results for all
samples analyzed for inorganic elements and cyanide.

SAMPLE HOLDING TIMES

Technical requireﬁénts for sample holding times for inorganics in
soil matrices have not yet been established. According to the guidelines,
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holding times for water matrices should be applied to soil matrices. The
following holding times have been established under 40 CFR Part 136 (Clean
Water Act). Preservation refers to aqueous samples only.

METALS: 6 months; preserved at pH <2
MERCURY: 28 days; preserved at pH <2
CYANIDE 14 days; preserved at pH >12

By comparing the actual dates of sample collection to the dates of
analyses, it is noted that all groundwater, surface water, sediment and
soil samples were analyzed prior to expiration of the established holding
times. In addition, all water samples were preserved with the appropriate
preservatives. Consequently, no qualification of the data based on
holding times is required.

CALIBRATION

Requirements for satisfactory instrument calibration are established
to ensure that a particular instrument (ICP, AA) is capable of producing
acceptable quantitative data. Initial calibration and continuing
calibration data are needed to document acceptable performance at the
beginning of an analytical run and to verify that the initial calibration
is still valid at a later time during the analytical run. An EPA
certified standard is normally used for the calibration verification.

In assessing the calibration data for all inorganic analyses, it is
noted that the proper number of calibration standards were analyzed at the
beginning of each run and at the appropriate freguency throughout the
analytical run. In addition, recoveries for each analyte in the EPA
verification standard were within established criteria. Therefore, no
qualification of the data due to calibration problems is necessary.

BLANKS

The purpose of assessing the results of blank analyses is to
determine the existence and magnitude of contamination which may
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potentially be introduced during preparation of sample containers, sample
collection and/or sample analysis. Many types of blanks are analyzed such
as laboratory/method blanks, field/equipment blanks and trip blanks. Each
type of blank will give the data-user an indication of the source of
contamination, if any.

According to the guidelines, blank evaluation criteria apply to any
blank associated with the samples. When more than one blank is associated
with a given sample, qualification is based on a comparison with the
associated hblank having the highest concentration of a contaminant.

Positive results for compounds reported in the samples at a concentration
of less than five (5) times the associated blank contamination value, must
be qualified as not detected (ND) and the method detection limit set equal
to the value detected in the sample. The detection limit is then
qualified with a "B".

In evaluating all blank data for inorganic analyses, it is noted that
no inorganic elements were detected at concentrations greater than
contract required detection limits. Although low levels of contaminants
were detected at concentrations greater than instrument detection limits,
no sample results were affected by the contamination due to the "5X"
criteria discussed above.

MATRIX SPIKE

The analysis of an inorganic matrix spike sample provides the data
user with information regarding sample matrix effects on the digestion
procedure and analytical methodology. According to the guidelines, matrix
spike recoveries for inorganic elements must be within the 75% to 125%
recovery "window." Any positive sample results for analytes which are
detected outside of this established window should be estimated and
therefore qualified with a "J". The following table presents the analytes
which were outside of established recovery criteria:
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MATRIX SPIKE

SAMPLE MATRIX ANALYTE % RECOVERY

$§-9 soil Antimony 61.5
Cadmium 65
Manganese 68

$$-10 soil Ant imony 45.3
Manganese 320
Mercury 126
Selenium 65.2

$S-15 soil Antimony 51.4
Cadmium 14.8

AFFECTED SAMPLES
$51-8589, TP1-TP11

S510-SS14, 5316,
5518, B1-84, B8, BKGD

$515, S$517, SS19-
$520, B5-B7

It should be noted that all aqueous matrix spike recoveries of
inorganic elements were within established criteria.

LABORATORY DUPLICATE

Laboratory duplicate analysis is an indicator of the precision of
sample results and a measure of laboratory performance. During the review
of laboratory duplicate analyses it was noted that the following elements
were outside of the 30% relative percent difference criteria established

in the guidelines,

SAMPLE TRI ELEMENT

$5-9 sotl cadmium

calcium
magnesi
zinc

$§-10 soil aluminu
barium
calcium
chromiu
cobalt
iron
lead
magnesi
mangane
nickel
zinc
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AFFECTED SAMPLES
$51-589, TP1-TP11

S$10-S514, SS16, SS18
B1-B4, B8, BKGD




SAMPLE MATRIX ELEMENT AFFECTED SAMPLES
$S-15 soil lead 3515, $817, $519-5520,
B5-B7
MW6 I aqueous calcium A1l groundwater samples
iron
magnesium
thallium
GRS4 sediment chromium GRS1-GRS4
lead

According to the guidelines, positive results for elements which do
not meet criteria for duplicate precision should be regarded as estimates
and therefore qualified with a "J". The qualification applies to all
samples analyzed within the particular sample delivery group of the same
matrix type.

SUMMARY OF DATA QUALIFICATIONS

Some of the analytical results which are summarized in Table 6-2
through Table 6-12 have been qualified with a "J" or "B in accordance
with the data validation presented above. In particular, analytical
results have been qualified due to non-compliance with the criteria
established for the following:

sample holding time

instrument tuning and calibration
surrogate and matrix spike recovery
internal standard area

field duplicate precision

blank analysis

The Yaboratory conformance to NYS CLP protocol was also reviewed and
it was determined that some deviations from the protocol exist. The
concentrations of standards analyzed for the five-point initial calibra-
tion curves for certain volatile and semi-volatile analytical runs did not
conform to those concentrations specified in the protocol. However, since
the range of concentrations analyzed was identical to the range specified
in the protocol, the vaT?dity and usefulness of the analytical data has
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not been adversely impacted by this deviation. In addition, certain
continuing calibration compounds exceeded the 25% difference criteria
specified in the protocol but did not exceed the 30% difference criteria
established in method 8270 (USEPA SW-846). Again, the validity and
usefulness of the analytical results associated with the non-compliant
continuing calibration have not been severely impacted.

CONCLUSION

Based on the above assessment, the analytical data generated for the
Rochester Fire Academy site is considered to be valid and useful for the
purpose of conducting the RI/FS. It is recommended that the analytical
data generated for the Rochester Fire Academy site be accepted with the
specific qualifications noted herein.
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“PiRaiE”

INTRODUCTION

The following sections detail an assessment and validation of analytical results
reported for ten (10) aqueous investigative samples which were collected at the Rochester
Fire Academy Site. All aqueous samples were collected by Malcolm Pirnie, Inc. and
General Testing Corporation (GTC) personnel during the period of November 15-16, 1990
and analyzed by GTC. _

This data validation is based upon information obtained from completed laboratory
data sheets, document control forms, blank data, duplicate data, and recovery data for both
matrix and surrogate spikes. The USEPA “"Functional Guidelines for Evaluating Organic
Analyses” (February 1988), hereinafter referred to as "guidelines,” were used for the
validation. In addition, the New York State Department of Environmental Conservation
Contract Laboratory Protocol, (NYSDEC CLP), November 1987, was used to evaluate
laboratory compliance with the specific analytical protocol, reporting and deliverable

requirements.
ORGANIC ANALYSES
The following sections present the findings of the validation of analytical results for

all samples analyzed for volatile organic compounds (Method 8240), semi-volatile organic
compounds (Method 8270) and polychlorinated biphenyls (PCBs) (Method 8080).

SAMPLE HOLDING TIMES

According to the NYSDEC CLP, the following maximum holding times are

recommended for the specified analyses:

Aqueous Samples

* Volatile organic compounds Analyze within 7 days from verified time of
sample receipt (VTSR).
® Semi-volatile organic compounds Extract within 5 days from VTSR and
and PCBs analyze within 40 days of VTSR.
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MPRNIE

In comparing the dates of analyses and/or extraction for each sample with the dates
of sample receipt (from the chain-of-custody documentation), it is noted that all samples
were analyzed/extracted within recommended holding times. Therefore, no qualification

of the data due to holding time exceedance is necessary.

GC/MS TUNING

Conformance with tuning and performance criteria for the GC/MS is determined
using standard materials [i.e., bromofluorobenzene (BFB) for volatile organic analyses and
decafluorotriphenylphophine (DFTPP)] for semi-volatile organic analyses. A review of the
BFB and DFTPP tuning and performance results indicates that all criteria were met.

Therefore, no qualification of the data based upon tuning of the GC/MS is necessary.

INSTRUMENT CALIBRATION

NYSDEC CLP include the analysis of five (5) calibration standards, each containing all of
the analytes of interest. The concentrations of the calibration standards are required to be
20 ppb, 50 ppb, 100 ppB, 150 ppb, and 200 ppb. Inspection of the calibration curves and re-
calculation of standard concentrations used for the volatile organic calibration determined
that all standards were run at the required concentration levels. In addition, to determine
whether the five point initial calibration curve is linear, the 1987 NYSDEC CLP requires
that the percent relative standard deviation {(%RSD) must not vary by greater than 30%
when comparing calibration factors for calibration check compounds (CCCs) and that the
relative response factors (RRFs) for system performance check compounds (SPCCs) must
be greater than 0.30 (>0.25 for bromoform). It is noted that all initial calibration data met
these criteria.

Continuing calibration criteria, which includes the analysis of a calibration standard
every twelve (12) hours during a volatile organic analytical run, requires that the percent
difference (%D) in response factors for each CCC be less than 25%. In addition, the

minimum RRF criteria stated above must also be met. Review of all volatile organic
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continuing calibration data indicated that all CCC and SPCC criteria were met. However,

the following non-CCC and non-SPCC compounds exhibited less than satisfactory response:

Date Compound %D
11/20/90, 11/21/90 acetone 329, 156
11/20/90, 11/21/90 2-butanone 30.3, 138
11/20/90, 11/21/90 4-methyl-2-pentanone (MEK) 54.1, 154
11/20/90, 11/21/90 2-hexanone 50.9, 197
11/20/90, 11/21/90 bromoform - 269, 43.6
11/20/90, 11/21/90 1,1,2,2-tetrachloroethane 27.6, 38.0

11/21/90 1,1,2,-trichloroethane 358
11/21/90 ortho-xylene 66.2
11/21/90 styrene 69.3

The 1987 NYSDEC CLP does not require corrective action for non-CCC and non-SPCC
compounds which are outside of criteria. However, according to the federal validation
guidelines, any positive results for these compounds in samples associated with the particular
calibration shall be estimated. Therefore, the positive results for acetone and MEK detected
in samples MW-71 and MW-15S have been qualified with a "J",

For semi-volatile a'nalysis (Method 8270), the initial calibration standard concentration
requirements are similar to the requirements for volatile organic analyses. An evaluation
of the semi-volatile calibration standards indicates that all standards were run at
concentrations of 20 ppb, 50 ppb, 80 ppb, 120 ppb and 160 ppb. The average response
factor (RF) and the %RSD was calculated for each compound contained in the calibration
standards. According to 1987 NYSDEC CLP, the %RSD for each individual Caljbration
Check Compound (CCC) must be less than 30%, and the minimum acceptable average RF
for System Performance Check Compounds (SPCCs) is 0.050. A review of the initial
calibration data for the semi-volatile analyses indicates that all CCC and SPCC criteria were

met. However, the following compound exhibited less than satisfactory response:

Date Compound Criteria Out
12/05/90 Benzidine RF = 0.01224
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As stated previously, the 1987 NYSDEC CLP doesnot require corrective action for non-
CCC and non-SPCC compounds which are outside of criteria.

Benzidine is not an SPCC and, therefore, the initial calibration is still valid according to
NYSDEC CLP.

Continuing calibration standards for semi-volatiles are analyzed every 12 hours to
check the continued validity of the initial calibration. According to the NYSDEC each
SPCC must meet the 0.05 average RF criteria and each CCC must meet the 25%D criteria.
A review of the continuing calibration data for the semi-volatile analyses determined that
none of the SPCCs or CCCs were outside of criteria. It is noted, however, that the %D

exceeded 25% for the following non-CCC compounds at various times throughout the

analyses:
Compound % D
hexachlorocyclopentadiene 27.5, 40.2, 57.8
2,4-dinitrophenol 25.6, 26.0,
bis(2-chloroisopropyl)ether 299
nitrobenzene 25.6
2,4,6-tribromophenol 25.4
. aniline 52.4
benzyl alcohol ' 273
benzoic acid 329
4-chloroaniline 583
4-nitrophenol 74.1
benzo(g,h,i)perylene 25.2

Again, the 1987 NYSDEC CLP does not address corrective action necessary for these
compounds. In addition, these compounds were not detected in any of the samples.
Therefore, no qualification of the data is necessary.

A review of the pesticide/PCB calibration data indicated that all compounds met the
10% RSD criteria on the quantitation column (capillary), a mid-level standard
(Evaluation B) had been analyzed after every five (5) samples, and an individual standard
mix was analyzed at the conclusion of each sequence as required by the 1987
NYSDEC CLP. In addition, the retention time shift for dibutylchlorendate (DBC), and the
percent breakdown for 4,4-DDT and endrin met all criteria as specified in the 1987
NYSDEC CLP.
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INTERNAL STANDARDS

Internal standard performance criteria were evaluated to ensure that the GC/MS
response and sensitivity remained stable throughout the analyses of the volatile and semi-
volatile compounds. The internal standard areas, extracted ion current profiles {(EICPs), and
retention times, as documented on Form VIII and included in the CLP data package,
demonstrates that satisfactory response was exhibited and sensitivity was maintained

throughout the analyses.
BLANK ANALYSES

Laboratory method blanks, equipment blanks and trip blanks were analyzed with each
batch of samples extracted/analyzed to determine the existence and/or extent of
contamination which may have potentially been introduced during preparation of sample

containers, sample collection and/or analysis. The following compounds were detected in

the blanks:

Date | Blank - Compound Matrix Concentration
11/19/90 EB1115 di-n-butylphthalate aqueous 0.4 pg/L
11/19/90 SBLKG02 di-n-butylphthalate aqueous 0.6 ug/L
11/20/90 VBLKO01 methylene chloride aqueous 2 ug/L
11/21/90 VBLKO02 methylene chloride aqueous 2 ug/L
11/22/90 TB1115 chloroform aqueous 2 ug/L
11/22/90 TB1116 methyl chloride aqueous 2 pg/L

The 1987 NYSDEC CLP requires that method blanks contain no more than five (5)
times the quantitation limit for common solvents and phthalate esters. The concentration
of the compounds listed above are below these limits and therefore, are compliant with the
CLP criteria. For validation purposes, and in accordance with the federal guidelines,
positive results for these compounds reported at a concentration of less than ten (10) times
the associated blank contamination value (five (5) times for less common contaminants),
were qualified as not detected (ND) and the method detection limit set equal to the value
detected in the sample. This estimated detection limit was then qualified with a "B." The

blank evaluation criteria applies to any blank associated with the samples. When more than
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one blank was associated with a given sample, qualification was based on a comparison with

the associated blank having the highest concentration of a contaminant.
SURROGATE SPIKE RECOVERY

To evaluate laboratory performance in terms of accuracy, all samples submitted for
volatile organic, semi-volatile organic, and PCB analyses, as well as all blanks, standards and
matrix spikes, were spiked with surrogate compounds prior to sample preparation. The

following samples exhibited surrogate recoveries which did not meet criteria specified in the

NYSDEC CLP:
Sample Surrogate Compound % REC . % REC Limits
SEMI-VOLATILES:
MW-71 2-fluorobiphenyl 42 43-116
MW-158 phenol-d, 0 10-94
2,4,6-tribromophenol 0 10-123
2-fluorophenol 0 21-100
MW-15SRe phenol-d, 0 10-94
2,4,6-tribromophenol 0 10-123
2-flucrophenol 0 21-100
PEST/PCB:
MW-61 dibutylchlorendate 0 24-154
MW-7S dibutylchlorendate 22 24-154
MW-71 dibutylchlorendate 302 24-154
MW-8S dibutylchlorendate 221 24-154
MW-8I dibutylchlorendate 243 24-154
MW-8IMSD dibutylchlorendate 219 24-154
MW-118 dibutylchlorendate 178 24-154
MW-111 dibutylchlorendate 184 24-154
MW-12] dibutylchlorendate 0 24-154
MW-128 dibutylchlorendate 160 24-154

According to the guidelines, if any two surrogates within either the acid fraction or base
neutral fraction, or if any one surrogate in the volatile fraction are out of specification, or
if any one surrogate recovery is less than 10%, all positive results for the noncompliant
fraction of the sample must be estimated and qualified with a "J." Since no acid extractable

compounds were detected in sample MW-158, the detection limit should be estimated. The
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data-user is cautioned that acid extractable compounds may or may not be present at the
particular detection limit in sample MW-155.

As noted in the above table, DBC recovery was outside of advisory limits in most
samples. According to NYSDEC CLP, these limits are advisory and are not used to
determine if a sample should be reanalyzed. Inspection of the chromatograms indicated that
the DBC peak was "over-integrated" in most of the samples listed above, and was not
integrated for samples MW-6I and MW-12I, due to matrix interference. However, it is
noted that the recoveries of the secondary surrogate, tetrachlorometaxylene (TCMX) was
within advisory limits for all samples. No qualification of the PCB results is necessary since

the detection of PCB has not been impacted by this interference.
MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) ANALYSES

MS/MSD data are generated to determine the effect of the sample matrix on
precision and accuracy of the analytical method. Matrix spike recoveries (REC) must be
within advisory limits established in the methodology. The relative percent difference
(RPD) between the MS and the MSD must also be within the advisory limits established
in the methodology. The following matrix spike/matrix spike duplicate sample results were

outside of the advisory limits:

MS/MSD Sample Analyte Criteria Qut QC Limits
MW-8IMS acenaphthene 44% REC 46-118%
endrin 144% REC 56-121%
MW-8IMSD endrin 44% RPD 21%
SBLK02 MS acenaphthene 44% REC 46-118%
PBLKO1 MS endrin 136% REC 56-121%

The MS/MSD data cannot be used alone to evaluate the precision and accuracy of
individual samples. In general, no action is taken on MS/MSD data to qualify an entire
case. Qualification is limited to the unspiked sample associated with the MS/MSD.
However, these compounds were not detected in sample MW-8I and, consequently, no

qualification to the analytical results is necessary.

0965-04-1.3 -7-




MPRNIE

FIELD DUPLICATE

As a further means to assess overall precision (both laboratory and field precision),
a "blind" duplicate sample was collected from MW-7I and analyzed for all parameters which
the investigative samples were analyzed. This sample was labeled "FD". In general, there
was good agreement between the results of samples FD and MW-71 indicating acceptable

overall precision.
SUMMARY OF DATA QUALIFICATIONS

Some of the analytical results which are summarized on the following tables have been
qualified with a "J* or "B" in accordance with the data validation presented above. In
particular the detection limits for acid extractable compounds in sample MW-15S have been
qualified due to poor surrogate recoveries. However, most matrix spike recoveries, internal
standard areas, and retention times were within acceptable criteria set forth in the 1987
NYSDEC CLP. In addition, acceptable accuracy and precision in terms of 1987
NYSDEC CLP was demonstrated throughout the analyses as well as acceptable performance
of both the GC/MS and GC systems. Calibration and tuning of the instruments were
performed within criteria and were well-documented.

Laboratory compliance with specific reporting and deliverable requirements contained
in the 1987 NYSDEC CLP was carefully scrutinized and found to be compliant with these
requirements. All procedures, including the establishment of retention time windows, the
analysis of QC reference check samples, and confirmation analyses performed on dissimilar
columns, were conducted in accordance with the 1987 NYSDEC CLP. In addition, all
reported quantitation limits met the contract required quantitation limits (CRQLs) set forth
in the 1987 NYSDEC CLP.

In addition, the analytical results of the supplemental third round of ground water
sampling generally correlate very well with the analytical results generated for the second

round of ground water sampling.
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CONCLUSION

Based on the above assessment, the analytical data generated for the supplemental

third round of sampling at the Rochester Fire Academy Site is considered to be valid and

useful for the purpose of conducting the RI/FS. It is recommended that the analytical data
be accepted with the specific qualifications noted herein.
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INTRODUCTION

The following sections detail an assessment and validation of analytical results
reported for twenty-one (21) aqueous and four (4) sediment investigative samples which
were collected at the Rochester Fire Academy Site. All aqueous samples were collected by
Malcolm Pirnie, Inc. personnel during the period of August 27-30, 1990. The sediment
samples were collected on September 6, 1990.

This data validation is based upon information obtained from completed laboratory
data sheets, document control forms, blank data, duplicate data, and recovery data for both
matrix and surrogate spikes. The USEPA "Functional Guidelines for Evaluating Organic
Analyses" (February 1988) and "Functional Guidelines for Evaluating Inorganic Analyses
(June 1988), hereinafter referred to as "guidelines,” were used for the validation. In
addition, USEPA SW-846, “Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods," Third Edition, September 1986, was used to evaluate laboratory compliance with

the specific analytical protocol, reporting and deliverable requirements.
ORGANIC ANALYSES

The following sections detail the validation of analytical results for all samples
analyzed for volatile organic compounds (Methods 8010, 8020), acid-extractable compounds

{Method 8270) and polychlorinated biphenyls (PCBs) (Method 8080).
SAMPLE HOLDING TIMES

According to the federal guidelines and SW-846, the following maximum holding times

are recommended for the specified analyses:

Aqueous Samples

* Volatile organic compounds Analyze within 7 days from date of
collection
¢ Semi-volatile organic compounds Extract within 7 days of collection and
analyze within 40 days of extraction.
* PCBs
0965-04-1 -1-
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Soil/Sediment Samples

e« Volatile organic compounds Analyze within 14 days from date of
collection
. Semi-volatile organic compounds Extract within 7 days of collection and

analyze within 40 days of extraction.
o PCBs

In comparing the dates of analyses and/or extraction for each sample with the dates
of sample collection (from the chain-of-custody documentation), it is noted that all samples
were analyzed/extracted within recommended holding times. Therefore, no qualification

of the data due to holding time exceedance is necessary.

GC/MS TUNING

Conformance with tuning and performance criteria for the GC/MS is determined using
standard materials (i.c., bromofluorobenzene (BEB) for volatile organic analyses and
decafluorotriphenylphophine (DFTPP) for semi-volatile organic analyses. Since the GC/MS
was utilized only for the analysis of acid-extractable compounds (Method 8270: semi-volatile
organics), only the DFTPP perforiance results were required. A review of the DFTPP
tuning and performance results indicates that all criteria were met. Therefore, no

qualification of the data due to improper tuning of the GC/MS is necessary.
INSTRUMENT CALIBRATION

Calibration requirements for volatile organic analyses utilizing Methods 8010 and 8020
include the analysis of five (5) calibration standards, each containing all of the analytes of
interest. One of the concentration levels should be at a level near, but above, the method
detection limit, and the remaining concentration levels should correspond to the expected
range of concentrations déﬁected in the investigative samples. Inspection of the calibration
curves associated with the volatile organic analyses determined that all analytes of interest
were run at concentration levels of approximately 5 ppb, 20 ppb, 50 ppb, 100 ppb and 200
ppb. In addition, to determine whether the five point initial calibration curve is linear,

Methods 8010 and 8020 require that the percent relative standard deviation (%RSD) should
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not vary by greater than 20% when comparing calibration factors. It is noted that all initial
calibration data met this criteria.

Continuing calibration criteria, which includes the analysis of a calibration standard
each day that volatiles are analyzed, requires that the percent difference (%D) in response
factors for each analyte must be less than 15%. Review of all volatile organic continuing

calibration data indicated that the following compounds did not meet this criteria:

Date Compound % D

08/30/90 chloromethane 86.5%
bromoform 17.2%

1,3-dichlorobenzene 17.3%

1,4-dichlorobenzene 17.8%

08/31/90 chloromethane 34.8%
09/05/90 chlorobenzene 15.8%
09/14/90 1,2-dichloroethane 17.9%

According to the guidelines, any positive results for these compounds in samples
associated with the particu!ar calibration, shall be estimated and qualified with a "J."
However, none of the noncompliant compounds were detected in the samples associated
with the noncompliant calibration run. Consequently, no qualification of the data is
NECESSAry.

For semi-volatile analysis (Method 8270), the initial calibration standard concentration
requirements are similar to the requirements for volatile organic analyses. An evaluation
of the semi-volatite calibration standards indicates that all analytes of interest (phenols)
were run at concentrations of approximately 20 ppb, 50 ppb, 80 ppb, 120 ppb and 160 ppb.
The average response factor (RF) and the %RSD was calculated for each compound
contained in the calibration standards. According to Method 8270, the %RSD for each
compound should be less than 30% and the %RSD for each individual Calibration Check
Compound (CCC) must be léss than 30%. In addition, the minimum acceptable average

RF for System Performance Check Compounds (SPCCs) is 0.050. A review of the initial
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calibration data for the semi-volatile (acid extractable) analyses indicates that the following

compound was outside of criteria:

“ Date Compound . Criteria Out “
“ 09/13/90 2 4-dinitrophenol  323%RSD |

2,4-dinitrophenol is not a CCC and, therefore, the initial calibration is still valid

according to, Method 8270. However, all positive results for 2.4-dinitrophenol are estimated

as this exceedance indicates less than satisfactory performance in the quantification of this

compound. (It is noted that 2 4-dinitrophenol is an SPCC which met specific SPCC

criteria).
Continuing calibration standards for semi-volatiles are analyzed every 12 hours to verify
the validity of the initial calibration. According to the methodology each SPCC must meet

the 0.05 average RF criteria and each CCC must meet the 30% D criteria. A review of the

continuing calibration data for the acid-extractable analyses determined that none of the

SPCCs or CCCs were outside of criteria. It is noted, however, that the %D exceeded 30%

for the following non-CCC compounds at various times throughout the analyses:

Compound % D
2,4-dinitrophenol 36.6, 43.5, 40.6
2,4,6-tribromophenol (Surr.) . 44.1

However, no positive results for 2,4-dinitrophenol were detected in any of the samples,

and 2,4,6-tribromophenol is a surrogate compound. Therefore, no qualification of the data

is necessary.

A review of the pesticide/PCB calibration data indicated that all compounds met the
9%RSD criteria on the quantitation column, a mid-level standard had been analyzed after
every ten (10) samples, and a standard was analyzed at the conclusion of each sequence as
required by the analytical methodology (Method 8080). In addition, the retention time shift
for dibutylchlorendate (DBC), and the percent breakdown for 4,4-DDT and endrin met all

criteria as specified in Method 8080.
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INTERNAL STANDARDS

Internal standard performance criteria were evaluated to ensure that the GC/MS
response and sensitivity remained stable throughout the analyses of the acid extractable

compounds (Method 8270). The foliowing samples exhibited internal standard areas which

fell outside of criteria:

Acceptable

Date Sample Internal Standard Area Range
(9/20/90 MW-148 1,4-dichlorobenzene - d, 8538 11197-44788
naphthalene - d, 8531 23104-92416
acenaphthene - dy, 11574 14098-56392

According to the guidelines, any positive acid extractable results are to be estimated
in sample MW-14S, as these compounds are quantitated using the noncompliant internal
standards. In addition, "nondetects” are to be estimated since the low internal standard
areas impart a potentially low bias on the quantitation of these compounds. Therefore, it
is questionable as to whether the acid extractable compounds are present/absent at the
stated limits of detection. Since no positive results for acid extractable compounds were
reported in sample MW-14S, the detection limits for these compounds in sample MW-14S
are therefore qualified with a "J".

Other internal standards, perylene-d,;, and chrysene-d,, also exhibited low sensitivity;
however the data is not affected as the acid extractable analytes were not quantitated using

these particular internal standards.
BLANK ANALYSES
Laboratory method blanks, equipment blanks and trip blanks were analyzed with each

batch of samples analyzed/extracted to determine the existence and/or extent of

contamination which may have potentially been introduced during preparation of sample
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containers, sample collection and/or analysis. The following compounds were detected in

the blanks:

Date Blank Compound Matrix Concentration
08/30/90 VBLKO1 methylene chloride aqueous 2 pg/L
08/31/90 VBLKG2 methylene chloride " 1pg/L
09/04/90 VBLKO03 methylene chioride " 1 pg/L
09/05/90 VBLK04 methylene chloride " 1 pg/L
08/31/90 TB-1 methylene chloride " 1pg/L
09/05/9¢ | TB-08/28/90 methylene chloride " 2 ug/L
09/05/90 | TB-08/30/90 methylene chloride " 1 pg/L
09/05/90 EQBLK methylene chloride " 2 ug/L
09/10/90 EQBLK chloroform " 2 pg/L
09/13/90 VBLKO1 methylene chloride soil 4 ug/L

TB-09/06/90 methylene chloride aqueous 1pg/L

In accordance with the guidelines, positive results for these compounds reported at a
concentration of less than ten (10) times the associated blank contamination value (five (5)
times for less common contaminants), were qualified as not detected (ND) and the method
detection limit set equal to the value detected in the sample. This estimated detection limit
was then qualified with a "B." The blank evaluation criteria applies to any blank associated
with the samples. When more than one blank was associated with a given sample,
qualification was based on a comparison with the associated blank having the highest

concentration of a contaminant.
SURROGATE SPIKE RECOVERY
To evaluate laboratory performance in terms of accuracy, all samples submitted for

volatile organic, acid-extractable, and PCB analyses, as well as all blanks, standards and

matrix spikes, were spiked with surrogate compounds prior to sample preparation. The
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following samples exhibited surrogate recoveries which did not meet criteria specified in the

analytical methodology:
Sample Surrogate Compound % REC % REC Limits
SEMI-VOLATILES:
SBLKO04 2,4,6-tribromophenol 16 19-122
SBLKMS1 2,4,6-tribromophenol 129 10-123
MW?7S 2,4,6-tribromophenol 221 10-123
2-fluorobiphenyl 8 : 21-100
MW7SRE 2,4,6-tribromophenol 154 10-123
2-fluorophenol 15 21-100
MW-14S phenol-d, diluted
2,4,6-tribromophenol diluted
2-fluorophenol diluted
MW-14S prod phenol-d, diluted
2,4,6-tribromophenol diluted
2-fluorophenol diluted
PEST/PCB:
MW7S 2,4,5,6-tetrachloro-meta
xylene 124 27-119
MW14S dibutylchlorendate 480 24-154
MW14S prod dibutylchlorendate 280 24-154

According to the guidelines, if any two surrogates within the acid fraction, or if any one
surrogate in the volatile fraction are out of specification, or if any one surrogate recovery
is less than 10%, all positive results for the noncompliant fraction of the same matrix must
be estimated and qualified with a *1." Therefore, positive results for the acid extractables
in samples MW-7S and MW14S are qualified with a "J." 1t is noted that no qualification of
the PCB resuits for samples MW-7S and MW-148S is necessary as only one of two surrogate

spikes exceeded criteria.
MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) ANALYSES

MS/MSD data are generated to determine the effect of the sample matrix on precision
and accuracy of the analytical method. Matrix spike recoveries (REC) must be within
advisory limits established in the methodology. The relative percent difference (RPD)
between the MS and the MSD must also be within the advisory limits established in the
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methodology. The following matrix spike/matrix spike duplicate sample results were outside

of the advisory limits:
MS/MSD Sample Analyte Criteria Qut QC Limits
GRS-1 phenol 23% REC 26-90%
2-chlorophenol 19% REC 25-102%
4-chloro-3-methylphenol 20% REC 26-103%
4-chloro-3-methylphenol 51% RPD 33%
4-nitrophenol 6% REC 11-114%
- 4-nitrophenol 104% RPD 50%
pentachlorophenol 5% REC 17-109%
pentachlorophenol 147% RPD 47%

The MS/MSD data cannot be used alone to evaluate the precision and accuracy of
individual samples. In general, no action is taken on MS/MSD data to qualify an entire
case. Qualification is limited to the unspiked sample associated with the MS/MSD.
Therefore, any positive results for the acid-extractable compounds detected in the unspiked

sample, GRS-1, are estimated and qualified with a "J."
INORGANIC ANALYSES

The following sections detail an evaluation of results for all samples analyzed for the
inorganic elements: arsenic, cadmium, iron, lead, manganese and mercury. All inorganic
analyses were performed by Energy and Environmental Engineering, Inc. in Somerville,

Massachusetts.
HOLDING TIMES

The following holding time requirements for inorganic elements have been established
under 40 CFR Part 136:
metals: 6 months; preserved at pH <2
mercury: 28 days; preserved at pH <2

In addition, holding times for water matrices shall be applied to soil matrices.
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By comparing the actual dates of sample collection to the dates of analyses, it is noted
that all samples were analyzed prior to expiration of the established holding times. In
addition, all aqueous samples were properly preserved. Consequently, no qualification of

the data based-on holding time exceedance is required.

CALIBRATION

Initial calibration and continuing calibration data were reviewed to assess instrument
performance and to verify the validity of the initial calibration. In assessing the calibration
data for all inorganic analyses, it is noted that the proper number of calibration standards
were analyzed at the beginning of each run and at the appropriate frequency throughout the
analytical run. For all ICP analyses, standards were also analyzed at two(2) times the
CRDL, as required.

In addition, an EPA certified standard was used for calibration verification. Recoveries
for each analyte in the EPA verification standard were within established criteria.

Therefore, no qualification of the data due to calibration problems is necessary.
BLANKS

As previously stated, the results of blank analyses are used to determine the existence
and magnitude of contamination which may potentially be introduced during preparation
of sample containers, sample collection, and/or sample analysis. The following compounds

were detected in the blanks:

Blank Element Concentration
Initial Calibration Blank (ICB) aluminum 144 pg/L
Prep. blk sodium 169 ug/L
TB-08/29/90 manganese 3.30 pg/L

According to the guidelinés, blank evaluation criteria apply to any blank associated with
the samples. When more than one blank is associated with a given sample, qualification is
based on a comparison with the associated blank having the highest concentration of a

contaminant.
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Positive results for compounds reported in the samples at a concentration of less than
five (5) times the associated blank contamination value, must be qualified as not detected
(ND) and the method detection limit set equal to the value detected in the sample. The
detection limit is then qualified with a "B." 7

Since manganese is the only above-mentioned analyte which pertains to this
investigation, any positive results for manganese at concentrations of 16.5 pg/L or less are

qualified with a "B."
MATRIX SPIKE

The analysis of an inorganic matrix spike sample provides the data user with
information regarding sample matrix effects on the digestion procedure and analytical
methodology. According to the guidelines, matrix spike recoveries for inorganic elements
must be within the 75% to 125% recovery "window." Any positive sample results for
analytes which are detected outside of this established window should be estimated and
therefore qualified with a "J." A review of the inorganic matrix spike results utilizing ICP,
AA, and Hg cold vapor techniques indicates that satisfactory accuracy was obtained for all

analyses. Therefore, no qualification of the data is necessary.
LABORATORY DUPLICATE

Laboratory duplicate analysis is an indicator of the precision of sample results and a
measure of laboratory performance. During the review of laboratory duplicate analyses it
was noted that lead results were outside of the 20% RPD criteria established in the
guidelines for aqueous samples. Therefore, any positive results for lead in the aqueous

samples are estimated and qualified with a "J."
SUMMARY OF DATA QUALIFICATIONS

Some of the analytical results which are summarized on the following tables have been
qualified with a "J" or "B" in accordance with the data validation presented above. In

particular, some of the organic analytical results (primarily acid extractables) have been
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qualified due to noncompliance with criteria established for continuing calibration data,
matrix spike recoveries and internal standard areas. Inorganic analytical results have been
qualified due to exceedance of relative percent difference criteria for duplicate analyses, and
both organic and inorganic data have been qualified due to blank contaminants.
Laboratory compliance with specific methodology contained in SW-846, third edition,
was carefully scrutinized. All procedures, including the establishment of daily retention time
windows, the analysis of QC reference check samples, and confirmation analyses performed
on dissimilar columns, were conducted in accordance with the specific methodology.
Although "cross-outs" and typing errors were noted in the organic

data package, no data has been impacted.
CONCLUSION

Based on the above assessment, the analytical data generated for the second round of
sampling at the Rochester Fire Academy Site is considered to be valid and useful for the

purpose of conducting the RI/FS. It is recommended that the analytical data be accepted

with the specific qualifications noted herein.
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ENVIRONMENTAL FATE AND TRANSPORT

Arsenic

Arsenic is widely distributed in the environment, and all humans are exposed to low levels
via air, water and food. Typical "background" exposure levels range from 20 to 70 pg/day,
with most of it coming from food. Higher levels of exposure that may lead to significant
human health consequences are most often associated with drinking water contaminated
from natural mineral deposits, pesticide use, or improper disposal of arsenic chemicals. The
amount of arsenic capable of causing harmful effects depends on its chemical form. In
general, organic forms of arsenic are less toxic than inorganic forms. Marine plants,
crustaceans, and some fish ("fish arsenic") often contain naturally high concentrations of
arsenic, but this is in an organic form which has very low toxicity, and is not dangerous.
Arsenic found in air and water is mostly inorganic. Tt is this form that is of principal health
concern. Despite all the adverse health effects associated with arsenic exposure, there is
some evidence that low levels of exposure may be beneficial to good health, as indicated by

various laboratory animal studies.
Barium

Barium is extremely reactive, decomposes in water, and readily forms insoluble carbonate
and sulfate salts. Barium is generally present in solution in surface or ground water only
in trace amounts. Large amounts will not dissolve because natural waters usually contain
sulfate, and the solubility of barium sulfate is generally low. Barium is not soluble at more
than a few parts per million in water that contains sulfate. However, barium sulfate may
become considerably more soluble in the presence of chloride and other anions.
Atmospheric transport of barium, in the form of particulates, can occur. Bioaccumulation
is not an important process for barium.

Since the transport and fate of barium depends, in part, on the presence of other materials

such as sulfates and chloride, it is difficult to determine how this compound will migrate and
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how persistent it will be in the environment surrounding the site. Barium is not known to

bioaccumulate to any significant degree.
Benzene

In the atmosphere, benzene is degraded by reaction with photochemically-produced hydroxyl
radicals, limiting its residence time to only a few days (ATSDR, 1989b). Wet deposition is
also a means by which it is removed from the atmosphere. Benzene is quite soluble in water,
having a water solubility of 1,000 mg/l, and highly volatile, having a vapor pressure of 95
mm Hg under standard conditions. It volatilizes from soils and surface waters. Benzene has
an estimated soil sorption coefficient (K,.) of 60 to 83, indicating that it is mobile in soil.
Benzene is subject to aerobic biodegradation in soils and surface waters, and may also be

degraded anaerobically, but at a slower rate.
Beryllium

In soil and sediment, beryllium will probably be retained in an insoluble form and be
generally immobile. Beryllium concentration in surface, ground and rain-water are generally
well below 1,000 ng/L

2-Butanone

This compound, also known as methyl ethyl ketone (MEK), is generally absent from the
ambient air. If it is released into the soil it will partially evaporate into the atmosphere from
near surface soil. MEK may degrade slowly in soil after a long acclimation period and may,
therefore, leach into the groundwater. However, it will not significantly hydrolyze in soil or
water under normal environmental conditions. If released into the water MEK will be lost
by evaporation or be slowly biodegraded. MEK will not adsorb to sediment or bioconcent-
rate in aquatic organisms. If released to the atmosphere it will exist primarily as a gas. It

biodegrades slowly in both fresh-and salt water.
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Cadmium

In surface water and ground water, cadmium is often present as the hydrated ion or as ionic
complexes with other inorganic or organic compounds (ATSDR, 1989c).  Insoluble
complexes or cadmium adsorbed to sediments are relatively immobile. Cadmium in soil
may be dissolved in soil water, or in insoluble complexes with inorganic and organic soil
substituents. Compared to lead, cadmium is relatively mobile in surface water. Concentra-
tions in ground water are generally low, due to sorption by mineral matter and clay, binding
by humic substances, precipitation as cadmium sulfide, and precipitation as the carbonate

at high alkalinities. Cadmium is not reduced or methylated by microorganisms.
Chromium

In surface water, most trivalent chromium precipitates in sediments (ATSDR, 1989d).
Hexavalent chromium will be mainly soluble in surface waters, but will eventually be reduced
to trivalent chromium by organic matter in water. Chromium does not bioaccumulate to any
significant degree in aquatic organisms. Runoff and leaching may transport chromium to
surface water and ground water, Flooding of soils and anaerobic decomposition of plant
matter may increase the mobilization of chromium in soil resulting in the formation of

chromium complexes.
1,1-Dichloroethane

1,1-Dichloroethane may be subject to long range transport in the atmosphere, before being
washed out in precipitation (ATSDR, 198%). It is oxidized by reaction with hydroxyl
radicals in the atmosphere. The 1,1-isomer has higher volatility and lower aqueous solubility
than the 1,2-isomer, hence physical removal (wet deposition) of 1,1-dichloroethane is less
likely than removal of 1,2-dichloroethane. Its relatively high vapor pressure indicates that
it volatilizes readily from surface waters and soil, before undergoing significant chemical or
biological degradation. It does not sorb significantly to soils or sediments, unless the organic

content is high. In the atmoéi:ihere, hydroxyl radicals oxidize 1,1-dichloroethane. 1,1-
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Dichloroethane is believed to be an anaerobic biodegradation product of 1,1, 1-trichloroeth-

ane in ground water. The bioconcentration potential of 1,1-dichloroethane is very low.

Di-n-Butyl Phthalate

Di-n-butyl phthalate does not evaporate easily, but small amounts do enter the air as a gas.
This compound also gets into the air by attaching to dust particles. In air, di-n-butyl phtha-
late breaks down within a few days. It can be transferred from air to water and soil by wet
or dry deposition. It does not dissolve easily in water, but can get into water by attaching
to dirt particles. In water and soil, di-n-butyl phthalate is broken down by bacteria. Di-n-
butyl phthalate can be taken up and bioaccumulates in a variety of aquatic organisms.
Although di-n-butyl phthalate is only pobrly soluble in water, it may be transported in water
following formation of chemical complexes between di-n-butyl phthalate and humic
substances. Adsorption onto soils and sediments appear to be a significant sink for di-n-
butyl phthalate. It has been demonstrated that di-n-butyl phthalate is rapidly adsorbed from
seawater onto marine sediment. The highest exposure of the general population to di-n-

butyl phthalate may be from consuming fish and seafood containing it.

The presence of common organic solvents such as alcohols and ketones may increase the
solubility of relatively water insoluble compounds such as di-n-butyl phthalate, thus
increasing the amounts that may leach from the site into the subsoil and into the

groundwater.
1,2-Dichloroethene

1,2-Dichloroethene is subject to wet deposition, however, due to its volatility, it may reenter
the atmosphere by volatilization (198%). In surface waters, the dominant removal
mechanism for 1,2-dichloroethene is volatilization, with half-lives on the order of hours. 1,2-
Dichloroethene does not bioconcentrate significantly in fish, with bioconcentration factors
estimated at between 5 and 23. 1,2-Dichloroethene does not sorb strongly to soil, but may
leach readily to ground water, particulariy in sandy soils. The relatively low K, (soil
adsorption coefficient) for 1,2-dichloroethene jsomers (ranging from 32 to 49) and high
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vapor pressure indicate that volatilization is a major loss mechanism from soils. In the
atmosphere, 1,2-dichloroethene is subject to removal by photochemically generated hydroxyl
radicals. 1,2-dichloroethene undergoes slow reductive dechlorination under anaerobic
conditions in water. Additionally, anaerobic biodegradation is believed to be the sole
mechanism by which 1,2-dichloroethenes degrade in soil, and are associated with the

formation of vinyl chloride as a degradation product.
Ethyl Benzene

Ethyl benzene dissolved in surface water, soil pore water or ground water will readily
volatilize to the atmosphere (ATSDR, 1989h). It does not strongly sorb to soil organic
carbon; in fact, the mobility of solvent spills will be enhanced by the presence of ethyl
benzene in the mixture. Ethyl benzene is removed from the atmosphere by dry and wet
precipitation. It does not significantly bicaccumulate, A bioconcentration factor in fish of
375 has been estimated. In the atmosphere, ethyl benzene reacts with photolytically-
generated hydroxyl radicals, which limits its half-life to about 35 daylight hours. In surface
water, ethyl benzene may be transformed by photo-oxidation and biodegradation. In soils,
ethyl benzene may be transformed or degraded either by volatilization, loss to ground water,

or aerobic biodegradation.
Lead

In water, lead chemistry is highly complex because lead can be present in a number of forms
(ATSDR, 1990b). Lead may form compounds of low solubility with the major anions in
natural water; the divalent form (Pb*? is the most stable ionic species in the natural
environment. Hydroxide, sulfide and carbonate may form complexes with lead, precipitating
it from water. In aquatic species, lead concentrations are usually highest in benthic
organisms and algae, and lowest in upper trophic level predators. Most lead in soil is
retained strongly, transported to surface water bound to soils only during heavy rains. The
downward leaching of lead in soil to ground water is very slow under natural conditions,
unless lead is present at concentrations that exceed the sorption capacity of the soil, or there

are materials in soil which are capable of forming soluble chelates with lead. A low pH
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favors leaching. The fate of lead in soil is determined by adéorption at mineral interfaces,
precipitation, or formation of relatively stable organic-metal complexes or chelates with soil

organic matter.

Manganese

Manganese is widely distributed in foods and water. It is found in every kind of plant and
animal. It is present in urban air and in most water supplies. It also oceurs in a great
variety of minerals widely scattered over the earth and on the floor of the Pacific, Atlantic
and Indian oceans. Manganese is a multi-valent element. The +2 oxidation state is the
most thermodynamically stable aqueous oxidation state. Sorption of manganese is
complicated by redox reactions that produce aqueous compounds of different oxidation
states. Specific adsorption, ion exchange, and organic complexation all affect the retention
of manganese by soil, but it is not clear which of these processes are more important (Rai,
1984).

Mercury

In soils and surface waters, mercury can exist in the mercuric (Hg'*) and mercurous (Hg")
states as a number of complex ions with varying water solubilities. Mercuric mercury,
present as complexes and chelates with ligands, is probably the predominant form of
mercury present in sﬁrface waters. Mercury also forms stable complexes with organic
compounds. Inorganic mercury can be methylated by micro-organisms indigenous to soils,
fresh water, and salt water. Methylmercury in surface waters is rapidly accumulated by
aquatic organisms. The transport and partitioning of mercury in surface waters and soils
is influenced by the particular form of the compound. Volatile forms (e.g, metallic
mercury and dimethylmercury) are expected to evaporate to the atmosphere, whereas solid
forms partition to particulates or are transported in the water column, depending upon their
solubility. However, the dominant process controlling the distribution of mercury
compounds in the environment appears to be sorption of nonvolatile forms to soil and
sediment particulates. The sorption process has been found to be related to the organic

matter content of the soil or sediment. Inorganic mercury sorbed to particulate material is
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not readily desorbed; thus, fresh water and marine sediments are important repositories for
inorganic forms of the compound, and leaching is a relatively insignificant transport process

in soils.
Nickel

Nickel is continuously transferred between air, water and soil by natural chemical and
physical processes, such as weathering, erosion, runoff, precipitation, stream/river flow, and
leaching (ATSDR, 1988b). In organically rich polluted waters, organic materials will keep
nickel solubilized by complexation. In water with anaerobic conditions, nickel will
precipitate as nickel sulfide. Nickel is relatively immobile in soil, but it also has the
potential to leach through soil to ground water. Organic complexing agents in soil restrict

the mobility in soil. Bicaccumulation in fish is not significant.
Polynuclear Aromatic Hydrocarbons - Benzo[a] pyrene and Naphthalene

Polynuclear aromatic hydrocarbons (PAHs) constitute a class of compounds whose
structures are based on multiple benzene rings. The compounds range in complexity from
naphthalene, consisting of two benzene rings, to benzo(a)pyrene, consisting of five benzene
rings. Naphthalene (CAS 91-20-3) is a product recovered from the coal gas stream. It is
the lightest of the PAHs and is one of the least toxic. Benzo(a)pyrene (CAS 50-32-8) is one

of the heaviest PAHSs and is the most hazardous, being a carcinogen.

PAHs have low water solubilities and are relatively immobile when adsorbed to soil
particles. They can be mobilized in the presence of organic solvents. Some biodegradation
and bioaccumulation occurs. Various environmental fate tests suggest that PAHSs are photo-
oxidized and react with oxidants and oxides of sulfur. PAHs are highly soluble in adipose
tissue and lipids. Most of the PAHs taken in by mammals are oxidized, therefore low

bicaccumulation and the metabolites are excreted,

Benzo[a]pyrene, B[a]P, which- is toxicologically active relative to other PAHs and is

characterized here as representative of the class of carcinogenic PAHs. The environmental
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fate of B[a]P is determined, to large degree, by the chemical’s low water solubility (3.8 ug/L
at 20°C) and high propensity for binding to particulate or organic matter. The majority of
B[a]P in aquatic systems is strongly bound to suspended particles or bed sediments.
Dispersion of particle-bound B[a]P is the primary transport process within air, water, and
land. B[a]P can leach through soils, but low water solubility and strong sorption to soil limit
the relative importance of this intramedia transport process. Bfa]P will be partitioned
primarily to soil and sediment, where it is very persistent. The dominant degradhtion
process for B[a]P in soil/sediment is bio-degradation. Bio-degradation is a slow process,
with a half-life of 290 days being estimated for Bfa]P in soil. Soil/particle adsorption or
biotic uptake are the primary transport processes for the removal of waterborne B[a]P.
Desorption into water from soil is very unlikely, and erosion of contaminated soils by
surficial runoff is the most probable process for transport of soil-bound B[a]P to aquatic

systems.
Polychlorinated Biphenyls (PCBs)

The environmental persistence of PCBs generally increases with the increase in the degree
of chlorination of the biphenyl molecule; those which are highly chlorinated (1248, 1254 and
1260) are resistant to biodegradation (ATSDR, 1989i). In the environment, the chemical
composition of original Aroclor products change over time as the individual congeners
degrade and/or partition to different environmental compartments at different rates. PCBs,
particularly the more chlorinated compounds, adsorb readily to sediments and suspended
matter in surface water. PCBs can be sequestered for a relatively long period of time on
sediment. A small fraction of PCBs may be redistributed. to the water column, and
eventually volatilize from the surface. Bioconcentration factors (in fish, shrimp, oysters and

other aquatic species) are significantly high.
The low water solubility, high octanol-water partition coefficients (log K., ranging from 5.9

to 6.9) and strong adsorption of PCBs to soils and sediment indicate that leaching from soil

is not a significant process, unless mediated by the presence of organic solvents.
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PCBs in the atmosphere have been found to be predominantly in the vapor phase, with less
than 15% adsorbed onto particulate, hence fugitive dust may be of less interest than
volatilization from soil surfaces. PCBs are removed from the atmosphere by wet and dry

deposition.

PCBs are infrequently encountered in ground water, due to their strong sorption to soils and

relative insolubility in water.
Tetrachloroethene

Tetrachloroethene is removed from the atmosphere by wet deposition (ATSDR, 1989j). The
relatively high vapor pressure of tetrachloroethylene indicates that it is extremely volatile.
Laboratory studies have demonstrated that tetrachloroethylene volatilizes rapidly from
water, with a rate dependent upon such factors as temperature, water movement and depth,
associated air movement, etc. Volatilization is the dominant elimination process from

surface water.
Toluene

Although a liquid at room temperature, toluene is highly volatile. Its high vapor pressure
accounts for its rapid volatilization from soils and surface water (ATSDR, 1989K). Toluene
is fairly soluble in water, and so may be washed out in precipitation. The rate of
volatilization from surface water is a function of turbidity, with half-lives normally ranging
from hours to days. Ninety percent or more of toluene in upper soil layers volatilizes to the
air within 24 hours. Toluene is moderately retarded by adsorption to organic soils, but is
readily leached from soils having low organic content. Toluene bioaccumulates to a slight
degree in fish, with an estimated bioconcentration factor of about 10.7. In the atmosphere,
toluene is rapidly degraded by reaction with hydroxyl radicals. Photolysis is not a major
degradation route for toluene. Microbial biodegradation is the prime degradation process

for toluene in soils and surface water.

0965-04-1 A9




1,1,1-Trichloroethane

1,1,1-Trichloroethane is removed from the atmosphere by wet deposition; when removed by
this process, it is expected to rapidly re-volatilize (ATSDR, 19891). It is a volatile organic
compound with a moderate water solubility (1500 mg/1 at 25 deg. C). 1,1,1-Trichloroethane

readily volatilizes from surface water.
Trichloroethene

Trichloroethene reacts with hydroxyl radicals in the atmosphere, and has a half-life of
approximately 7 days in air. It may be removed from the atmosphere by wet deposition
(ATSDR, 1989m). Trichloroethene volatilizes readily from surface waters and soil. Its soil
sorption coefficient of about 41 indicates it is highly mobile in soil. Trichloroethene does not

partition significantly from the water column to sediment in surface waters.

Trichloroethene may be removed from the atmosphere by wet deposition. In the
atmosphere, trichloroethylene reacts with photochemically-produced hydroxyl radicals.
Trichloroethene volatilizes rapidly from water. Experimentally-measured soil sorption
coefficients (K,.) for trichloroethylene (41 - 42), indicate high soil mobility; trichloroethylene
leaches rapidly to ground water, in some cases before evaporation can occur. It does not
partition significantly to sediment in surface water. An experimentally-measured bioconcentr-
ation factor of 17 in fish indicates a relatively low bioconcentration potential for
trichloroethene. Biodegradation is an important transformation process in surface waters
and soils, however it is not a rapid process. Trichloroethene biodegradation products include

vinyl chloride and dichloroethene.
Vinyl Chloride

Vinyl chiloride has a high air:water partition coefficient (H=50), indicating that vinyl
chloride is not removed by ‘wet deposition (ATSDR, 1989n). The primary degradation
process in the atmosphere is reaction with photochemically-formed hydroxyl radicals. Vinyl

chioride volatilizes readily from surface water, with half-lives in water estimated on the

(0965-(4-1 A-10



order of hours to days. In waters containing photosensitizers, such as humic materials,
photodegradation of vinyl chioride may be rapid. It is resistant to aerobic biodegradation.
It does not sorb significantly to soils or sediments in water, nor does it bioaccumulate sig-
nificantly. Its high vapor pressure (2660 mm Hg) accounts for its rapid volatilization from
soils. It has an estimated soil adsorption coefficient (K,.) of between 17 and 131, indicating
it has great mobility in soil, having the potential to leach to ground water. Co-solvation in

other organic solvents may reduce vinyl chloride’s volatility, causing it to have even greater

mobility through soil.

Xylenes

The dominant transport mechanism for xylene is volatilization; and the main transformation
process in the atmosphere is photo-oxidation by hydroxyl radicals (ATSDR, 19890). Xylenes
are relatively mobile in soil and may leach into ground water. Xylenes are sorbed to soils
high in organic content. In ground water, xylenes may persist for several years, although they
are known to biodegrade in soil and ground water. Xylene moves through unsaturated soil
faster than water and other polar solvents. Because it is hydrophobic, it does not easily
diffuse through water films into the soil matrix, and so tends to move as a separate organic
phase floating on the water film in soil pores. Bioconcentration of xylenes is not significant.

Hydrolysis and oxidation of xylenes in surface water are not significant.
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APPENDIX B
TOXICOLOGICAL SUMMARIES

Arsenic

Incrganic arsenic has been recognized as a human poison since ancient times, and large
doses can produce death. Lower levels of exposure may produce injury in a number of
different body tissues or systems. Arsenic enters the body principally through the mouth,
either in food or in water. Most ingested arsenic is quickly absorbed through the stomach
and intestines and enters the blood stream. Most arsenic which is inhaled is also quickly
absorbed through the lungs into the blood stream. Some arsenic may enter the body
through the skin, but this is not usually an important consideration. Effects characteristic
of oral exposure include decreased production of red and white blood cells, abnormal heart
function, blood-vessel damage, liver and/or kidney injury, and impaired nerve function

causing a "pins and needles" sensation in the feet and hands (ATSDR, 1989a).

Barium

Barium may affect human health after oral exposure, drinking contaminated water, and
inhalation. The toxicity of barium compounds depends on their solubility. The soluble
compounds of barium are absorbed, and small amounts are accumulated in the skeleton.
Acute exposure to barium results in a variety of cardiac and neuromuscular effects.
Accidental poisoning from ingestion of soluble barium salts has resulted in gastroenteritis,
muscular paralysis and decreased pulse rate. Inadequate data are available regarding both

long-term effects and potential carcinogenicity of barium. -

Benzene

The most significant health effects of benzene are toxicity to the blood, immune system and
nervous system (ATSDR, 1989b). Inhalation of benzene has been associated with a
decrease in various cells of-the circulating blood resulting from bone marrow depression,
which may lead to myelogenous leukemia. Benzene metabolites are believed to be the
source of the hematological effects as agents known to alter benzene metabolism (toluene,

Aroclor-1254, phenobarbitol, ethanol) have also altered benzene toxicity. Ethanol generally
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increases benzene toxicity. Aplastic anemia has also been associated with benzene exposure.
Benzene also alters the immune system; symptoms of immune stimulation (allergy) have
been reported as a result of occupational exposures. Central nervous system effects such
as drowsiness, dizziness, headache, vertigo, delirium have also been associated with benzene

exposure. Benzene has been classified as a known human carcinogen (Group A), in

USEPA’s IRIS database.
Beryliuom

Beryllium is a toxic substance and can be harmful, depending on the amount and duration
of exposure to it. Not all of the effects that beryllium may have on human health are well
understood, and not all beryllium compounds are equally toxic. The primary organ that
beryllium affects is the lung. Short-term human and animal exposure to high levels of
beryllium leads to the development of inflammation or reddening and swelling of the lungs
(similar to pneumonia). Removal from exposure results in a reversal of symptoms. Long-
term exposure to beryllium at much lower levels has been reported to cause berylliosis
(noncancerous growths in the lung of humans). Both the short-term effects and berylliosis
can be fatal, depending on the severity of the exposure. In addition, a skin allergy has been
shown to develop when beryllium comes in contact with the skin. Inhalation of beryllium

and its compounds is presumed to have some cancer-causing potential in humans (ATSDR,

1988a).
132-Butanone

Methyl ethyl ketone (2-butanone) is readily absorbed by all routes of exposure. It is
eliminated unchanged in expired air and its metabolites are eliminated in the urine. Methyl
ethyl ketone is irritating to the mucous membranes. Central nervous system depression can
occur at high atmospheric concentrations but good warning properties should prevent over
exposure. The principle routes of exposure are by inhalation and skin contact. Prolonged

contact with the skin may produce dermatitis.
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Cadmium

Cadmium can enter the body by absorption from the stomach or intestines after ingestion
(ATSDR, 1989c). Very little cadmium enters the body through the skin. However, once
cadmium enters the body, it is very strongly retained; therefore, even low doses may build
up significant cadmium levels in the body if exposure continues for a long time. Ingestion
of high doses causes severe irritation to the stomach, leading to vomiting and dijarrhea,
Kidney and lung damage, and high blood pressure are effects that may result from chronic,
low doses of exposure to cadmium. The USEPA has classified cadmium as a probable
human carcinogen (B1) by the inhalation route, There are not sufficient data to consider

cadmium to be carcinogenic by the oral route.
Chromium

Chromium is considered to be an essential nutrient that helps maintain normal metabolism
of glucose, cholesterol and fat in humans (ATSDR, 1989d). Chromium can occur in
oxidation states ranging from Cr** to Cr* but only the trivalent and hexavalent forms are
of biological significance. The trivalent form is more common. There s no evidence that
trivalent chromium is converted to hexavalent in biologic systems. Kidney damage is the
major acute effect associated with accidental ingestion of large amounts of chromium.
Trivalent chromium is considerably less toxic than hexavalent chromium, which is not
believed to be present on-site. There is no data available to evaluate the possible

carcinogenicity of trivalent chromium in humans (IRIS, 1990).
1,1-Dichloroethane

1,1-Dichloroethane is believed to be less toxic than the 1,2-dichloroethane isomer (ATSDR,
1989¢). Generally, it is associated with central nervous system effects, and is known to
induce cardiac arrhythmias, Central nervous system depression, respiratory tract and dermal
irritation are symptoms associated with exposure to 1,1-dichloroethane. There is evidence
to suggest that 1,1-dichloroethane may cause cancer in humans, The USEPA ranks 1,1-

dichloroethane as a Group C in the IRIS database.
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Reliable information on the health effects of 1,1-dichloroethane is not available. Brief
exposures to this chemical has caused death in animals. Therefore it is likely that exposure
to high levels of 1,1-dichloroethane in the air can cause death in humans. Some animal
studies have shown that kidney disease can occur after long term, high level exposure in the
air. This chemical has been shown to cause cancer in animals given very high doses by
mouth for a lifetime. Also observed was delayed growth in the offspring of animals exposed
to high concentrations during pregnancy. It is possible that such effects could also be seen
in humans exposed to high levels of 1,1-dichloroethane. However, at this time there is no

information to indicate that these effects do occur in humans.
1,2-Dichloroethene

Exposure to 1,2-dichloroethene has been associated with nausea, drowsiness, fatigue,
intracranial pressure and ocular irritation (ATSDR, 1989g). Central nervous system
depression is a prime effect of inhalation exposure; symptoms of overexposure do not persist
when exposure ceases. No association between increased cancer incidence in humans and
exposure to 1,2-dichloroethene is reported. USEPA’s IRIS database classifies 1,2-

dichloroethene as a Group B2 agent.
Di-n-Butyl Phthalate

Di-n-butyl phthalate is an odorless and colorless oily liquid. It is a man-made chemical that
is used mostly to help make plastics soft and flexible. Adverse effects on humans from
exposure to di-n-butyl phthalate have not been reported. In animals, ingestion large
amounts of this compound affects the ability to reproduce. Di-n-butyl phthalate causes
death of unborn animals. In male animals, sperm production decreases after eating large
amounts of di-n-butyl phthalate. once exposure to di-n-butyl phthalate stops sperm
production seems to return to near normal levels. There is no evidence that di-n-butyl

phthalate causes cancer, but this has not been thoroughly studied.
Di-n-butyl phthalate appears to have relatively low toxicity and large amounts are needed

to cause injury, The levels which cause toxic effects in animals are about 10,000 times

higher than the levels of di-n-butyl phthalate found in air, food or water. Large amounts
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of di-n-butyl phthalates repeatedly applied to the skin for a long time may also cause mild

irritation.
Ethyl Benzene

The main effects of ethyl benzene exposure are neurological and respiratory depression
(ATSDR, 1989h). High concentrations over short periods of time have resulted in central
nervous system toxicity (eg., dizziness), with complete recovery if exposure is not prolonged.
Moderate irritation of the upper respiratory tract with chest constriction has been reported
following inhalation exposure. No hepatotoxic effects have been reported. No association
between increased cancer incidence in humans and exposure to ethyl benzene is reported.
USEPA’s IRIS database classifies ethyl benzene as a Group D agent (not classified as to

carcinogenicity).
Lead

Available evidence suggests that effects of lead on the formation of hemoglobin and other
hemo-proteins are detectible at lower levels of lead exposure than are effects on any other
organ or system (ATSDR, 1990b). Neurological effects in children are indicators of lead
toxicity, although the threshold for noticeable effects has not been well defined. The
USEPA has classified lead as a probably human carcinogen because some lead compounds
cause tumors in experimental animals, and has assigned a value of zero for the current
MCLG for lead. Despite these actions, the USEPA recommends that quantitative estimates
of the carcinogenic potency of lead not be used for the purposes of the risk assessment;
"quantifying lead’s cancer risk involves many uncertainties, some of which may be unique
to lead. Age, health, nutritional state, body burden, and exposure duration influence the
absorption, release and excretion of lead .. thus the Carcinogen Assessment Group

recommends that a numerical estimate not be used" (IRIS, 1990).
Manganese

Manganese toxicity has only been shown on exposure to high levels in the air (NAS, 1980).

Inhalation to large doses of manganese compounds, especially the higher oxides, can

0965-04-1 I-5



be lethal. The mechanism of this seems to be local irritation and the reaction to it
(Stokinger, 1981). Ingested manganese exhibits low toxicity in animals. Chronic manganese
toxicity is well known in miners, miliworkers and others exposed to dust and fumes, as well
as excessive manganese in well-water. The usual signs and symptoms involve the central
nervous system. Onset is insidious, with apathy, anorexia, and asthenia. This is typically
followed by manganese psychosis with unaccountable laughter, euphoria, impulsiveness and
insomnia, followed by somnolence. Other symptoms include headache, recurring leg cramps,
sexual excitement followed by impotence and/or other rarer effects. After that the victim
exhibits behavior typically seen in Parkinson’s disease - speech disturbances, masklike facial
expression and general clumsiness of movement. The patient may be totally disabled but
this syndrome is not fatal. Manganese pneumonia, primarily a lobar pneumonia may result
from the inhalation of manganese and can be fatal. Fibrosis of the lung tissue has been

reported (NAS, 1973, Stokinger, 1981).

Mercury

Mercury can easily enter the body if its vapor is inhaled or if it is eaten in organic forms in
contaminated fish or other foods. It is also believed that mercury can enter the body
through the skin. Once mercury has entered the body it can take months for all of it to be
eliminated. It leaves the body primarily through the urine and feces. Long-term exposure
to either organic or inorganic mercury can irreversibly damage the brain, kidney, or
developing fetuses. The form of mercury and the way people are exposed to it influence
which of these health effects will be more severe. Effects in adults exposed to mercury
include shakiness (tfemors), memory loss, and kidney disease. Brief exposure to high levels
of inorganic and organic mercury will have similar health effects; however, full recovery is
more likely following brief exposures, once the body has cleared itself of the contamination.

Mercury has not been shown to cause cancer.
Nickel

Nickel or its compounds can affect the immune system. Continued contact with the skin can
cause skin allergies. By inhalation, nickel refinery dust including nickel subsulfide has been
shown to cause cancer in the lung, nasal cavity, and voice box in humans and is classified

"A" -human carcinogen. Metallic nickel and nickel carbonyl are shown to be carcinogenic
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in humans, again via inhalation. The carcinogenic effect of oral exposure has not been

established.
Polycyclic Aromatic Hydrocarbons (PAHs)

PAHSs may enter the body quickly and easily by all routes of exposure (ATSDR, 1990). The
lungs are typically the most significant route of exposure. PAHs tend to be stored in the
kidneys, liver and fat, with smaller amounts in the spleen, adrenal glands and ovaries.
Results from animal studies show that PAHs do not tend to be stored in the body for a long
time, with loss within a few days, primarily in the feces and urine. Several PAHs have
caused cancer in laboratory animals through ingestion, inhalation or dermal contact.
Reports in humans show that individuals exposed by breathing or skin contact for long

periods of time to mixtures of other compounds and PAHs may also develop cancer.

Polychlorinated Biphenyls

PCBs are mixtures with a variety of different congeners and impurities (ATSDR, 1989i).
The general population is exposed to PCBs, primarily through consumption of fish. Dermal
absorption of PCBs may occur, but there is not adequate data to determine rates of
absorption. Due to their lipophilicity, PCBs are distributed to the fat, skin, and other fat-
containing organs. Occupational exposure to PCBs has been associated with reversible skin
lesions and subclinical alterations of serum enzymes suggestive of liver enzyme induction
and possible hepatocellular damage. The USEPA has determined that the positive evidence
for carcinogenicity of Aroclor 1254 in animals, along with inadequate evidence in humans,
places it in Category B2, as a probably human carcinogen. USEPA has recommended that
all commercial PCB mixtures be considered to have equivalent carcinogenic potential and

has classified all PCB mixtures in Category B2.
Tetrachloroethene

The effects of tetrachloroethene on humans have been established primarily from individuals
accidentally or occupationally exposed to very high concentrations (ATSDR, 1989j).
Exposure to high concentrations of tetrachloroethene causes a variety of toxicological effects

in humans. Effects upon the central nervous system are generally the most noticeable
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following acute or excessive occupational exposures. Effects upon the kidney and liver have
been observed and generally occur after an elapsed period of exposure to high con-
centrations. Liver effects attributed to exposure to tetrachloroethene at high levels include
cirrhosis of the liver, toxic hepatitis, liver cell necrosis and enlarged liver. Symptoms of
renal dysfunction include diminished excretion of urine, uremia, elevated serum creatinine,
proteinuria and hematuria. Over exposure to high but unknown concentrations of

tetrachloroethene have also been associated with pulmonary damage.

Toluene

Inhalation of toluene results in depression of the central nervous system; toluene does not
appear to exert other systemic effects at low concentrations (ATSDR, 1989k). Humans
exposed to toluene in the range of 100 to 500 ppm experience fatigue, confusion,
incoordination, impairment to reaction time, perception, and motor control and function
effects. The liver and kidney do not appear to be primary target organs for toluene
exposure. There is no evidence that toluene is a carcinogen. The USEPA ranks toluene as

Group D (not classified as to carcinogenicity).
1,1,1-Trichloroethane

The principal health effect of over-exposure involves the central nervous system (ATSDR,
19891). While thresholds for such effects are difficult to characterize, levels around 1000
ppm may result in coordination problems. At much higher levels, anesthesia becomes
apparent and death may occur at 1 to 3 percent due to anesthesia and/or cardiac toxicity.
Unlike other chlorinated hydrocarbons, 1,1,1-trichloroethane has not been associated with

clearly evident liver or kidney damage.
Trichloroethene

Inhalation exposure to trichloroethene is associated with central nervous system effects
including depression (narcosis) (ATSDR, 1989m). Other symptoms include drowsiness,
headache, dizziness, nausea, confusion, facial numbness and blurred vision. Effects
attributed to long term exposure include decreased appetite and sleep disturbances. Liver

damage, including necrosis, has resulted from acute occupational exposure. EPA has
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concluded however, that chronic exposure to trichloroethene at concentrations found or

expected in ambient air, are unlikely to result in liver damage. Kidney dysfunction and
failure have also been associated with acute occupational and intentional exposure.
Anorexia, nausea, vomiting and intolerance of fatty foods have been associated with long
term occupational exposures. Trichloroethene may also be associated with mild eye
irritation and dry throats. Skin contact may result in irritation, burns and rashes; it may also
act as a sensitizer as well as a primary irritant. Available evidence indicates that

trichloroethene is carcinogenic in animals. The USEPA has classified it as Group C.

Vinyl Chloride

"Vinyl chloride disease” is the name given to a syndrome observed as a result of occupation-
al exposure, which is characterized by dissolution of the fingertips, circulatory disturbance
in the extremities, Raynaud syndrome, scleroderma, liver, kidney and lung damage (ATSDR,
1989n). Inhalation exposures to vinyl chloride have been associated with impaired liver
function or liver damage. Symptoms and signs of liver disease have included pain in the
abdomen, evidence of fibrosis and cirrhosis, and hepatomegaly. Severity of the disease
appears to correlate with duration of exposure. Acute inhalation exposure to vinyl chloride
results in central nervous system effects such as dizziness, giddiness, euphoria, ataxia,
headache and narcosis. Subtle neurotoxicity may be associated with occupational exposure.
Paternal occupational exposure may be associated with fetal loss. Several reports link liver
cancer with occupational exposure to vinyl chloride. USEPA has designated vinyl chloride

as Group A, known human carcinogen.
Xylenes

Short and long term exposure may resuit in nervous system effects including headache,
mental confusion, narcosis, dizziness, impaired short-term memory (ATSDR, 19890). Other
short-term effects may include nose and throat irritation; at high doses, lung congestion has
been reported. Nausea, vomiting and gastric discomfort have been reported as symptoms
resulting from inhalation exposure. There are no indications that xylene is associated with
adverse hematological effects. Dermal effects may include skin irritation, dryness and
scaling. Exposure to vapors may cause ocular irritation. No data are available regarding

development of cancer in humans following inhalation, oral or dermal exposure to xylene.
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l In the IRIS database, USEPA has classified xylene as a Group D agent (not classified as to
carcinogenicity).
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TOXICOLOGICAL SUMMARIES

through the skin, but this is not usually an important consideration, Effects characteristic
of oral exposure include decreased production of red and white blood cells, abnormal heart
function, blood-vessel damage, liver and/or kidney injury, and impaired nerve function

causing a "pins and needles” sensation in the feet and hands (ATSDR, 1989a).

Accidental poisoning from ingestion of soluble barium saits has resulted in gastroenteritis,
muscular paralysis and decreased pulse rate, Inadequate data are available regarding both

long-term effects and potential carcinogenicity of barjum,

Benzene

The most significant health effects.of benzene are toxicity to the blood, immune system and
nervous system (ATSDR, 1989b). Inhalation of benzene has been associated with a decrease

in various celis of the circulating blood resulting from bone marrow depression, which may
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lead to myelogenous leukemia. Benzene metabolites are believed to be the source of the
hematological effects as agents known to alter benzene metabolism (toluene, Aroclor-1254,
phenobarbitol, ethanol) have also altered benzene toxicity. Ethanol generally increases
benzene toxicity. Aplastic anemia has also been associated with benzene exposure. Benzene
also alters the immune system; symptoms of immune stimulation (allergy) have been
reported as a result of occupational exposures. Central nervous system effects such as
drowsiness, dizziness, headache, vertigo, delirium have also been associated with benzene
exposure. Benzene has been classified as a known human carcinogen (Group A), in

USEPA’s IRIS database.

Beryllium

Beryllium is a toxic substance and can be harmful, depending on the amount and duration
of exposure to it. Not all of the effects that beryllium may have on human health are well
understood, and not all beryllium compounds are equally toxic. The primary organ that
beryllium affects is the lung. Short-term human and animal exposure to high levels of
beryllium leads to the development of inflammation or reddening and swelling of the lungs
(similar to pneumonia). Removal from exposure results in a reversal of symptoms. Long-
term exposure to beryllium at much lower levels has been reported to cause berylliosis
(noncancerous growths in the lung of humans). Both the short-term effects and berylliosis
can be fatal, depending on the severity of the exposure. In addition, a skin allergy has been
shown to develop when beryllium comes in contact with the skin. Inhalation of beryllium
and its compounds is presumed to have some cancer-causing potential in humans (ATSDR,
1988a).

2-Butanone
Methyl ethyl ketone (2-butanone) is readily absorbed by all routes of exposure. It is
eliminated unchanged in expired air and its metabolites are eliminated in the urine. Methyl

ethyl ketone is irritating to the mucous membranes, Central nervous system depression can

occur at high atmospheric concentrations but good warning properties should prevent over
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exposure. The principle routes of exposure are by inhalation and skin contact. Prolonged

contact with the skin may produce dermatitis.

Cadmium

Cadmium can enter the body by absorption from the stomach or intestines after ingestion
(ATSDR, 1989c). Very little cadmium enters the body through the skin. However, once
cadmium enters the body, it is very strongly retained; therefore, even low doses may build
up significant cadmium levels in the body if exposure continues for a long time. Ingestion
of high doses causes severe irritation to the stomach, leading to vomiting and diarrhea.
Kidney and lung damage, and high blood pressure are effects that may result from chronic,
low doses of exposure to cadmium. The USEPA has classified cadmium as a probable
human carcinogen (B1) by the inhalation route. There are not sufficient data to consider

cadmium to be carcinogenic by the oral route.

Chromium

Chromium is considered to be an essential nutrient that helps maintain normal metabolism
of glucose, cholesterol and fat in humans (ATSDR, 1989d). Chromium can occur in
oxidation states ranging from Cr** to Cr®* but only the trivalent and hexavalent forms are
of biological significance. The trivalent form is more common. There is no evidence that
trivalent chromium is converted to hexavalent in biologic systems. Kidney damage is the
major acute effect associated with accidental ingestion of large amounts of chromium.
Trivalent chromium is considerably less toxic than hexavalent chromium, which is not
believed to be present on-site. There is no data available to evaluate the possible

carcinogenicity of trivalent chromium in humans (IRIS, 1990).

1,1-Dichlorgethane

1,1-Dichloroethane is believed to be less toxic than the 1,2-dichloroethane isomer (ATSDR,
1989¢). Generally, it is associated with central nervous system effects, and is known to

induce cardiac arrhythmias. Central nervous system depression, respiratory tract and dermal
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irritation are symptoms associated with exposure to 1,1-dichloroethane. There is evidence
to suggest that 1,1-dichloroethane may cause cancer in humans. The USEPA ranks 1,1-
dichloroethane as a Group C in the IRIS database.

Reliable information on the health effects of 1,1-dichloroethane is not available. Brief
exposures to this chemical has caused death in animals. Therefore it is likely that exposure
to high levels of 1,1-dichloroethane in the air can cause death in humans. Some animal
studies have shown that kidney disease can occur after long term, high level exposure in the
air. This chemical has been shown to cause cancer in animals given very high doses by
mouth for a lifetime. Also observed was delayed growth in the offspring of animals exposed
to high concentrations during pregnancy. It is possible that such effects could also be seen
in humans exposed to high levels of 1,1-dichloroethane. However, at this time there is no

information to indicate that these effects do occur in humans.

1.2-Dichloroethene

Exposure to 1,2-dichloroethene has been associated with nausea, drowsiness, fatigue,
intracranial pressure and ocular irritation (ATSDR, 1989g). Central nervous system
depression is a prime effect of inhalation exposure; symptoms of overexposure do not persist
when exposure ceases. No association between increased cancer incidence in humans and
exposure to 1,2-dichloroethene is reported. USEPA’s IRIS database classifies 1,2-

dichloroethene as a Group B2 agent.

Di-n-Butyl Phthalate

Di-n-butyl phthalate is an odorless and colotless oily liquid. It is a man-made chemical that
is used mostly to help make plastics soft and flexible. Adverse effects on humans from
exposure to di-n-butyl phthalate have not been reported. In animals, ingestion large
amounts of this compound affects the ability to reproduce. Di-n-butyl phthalate causes
death of unborn animals. In male animals, sperm production decreases after eating large

amounts of di-n-butyl phthalate. once exposure to di-n-butyl phthalate stops sperm
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production seems to return to near normal levels. There is no evidence that di-n-butyl

phthalate causes cancer, but this has not been thoroughly studied.

Di-n-butyl phthalate appears to have relatively low toxicity and large amounts are needed
to cause injury. The levels which cause toxic effects in animals are about 10,000 times
higher than the levels of di-n-butyl phthalate found in air, food or water. Large amounts
of di-n-butyl phthalates repeatedly applied to the skin for a long time may also cause mild

irritation.

Ethyl Benzene

The main effects of ethyl benzene exposure are neurological and respiratory depression
(ATSDR, 198%h). High concentrations over short periods of time have resulted in central
nervous system toxicity (eg., dizziness), with complete recovery if exposure is not prolonged.
Moderate irritation of the upper respiratory tract with chest constriction has been reported
following inhalation exposure. No hepatotoxic effects have been reported. No association
between increased cancer incidence in humans and exposure to ethyl benzene is reported.
USEPA’s IRIS database classifies ethyl benzene as a Group D agent (not classified as to

carcinogenicity).

Lead

Available evidence suggests that effects of lead on the formation of hemoglobin and other
hemo-proteins are detectible at lower levels of lead exposure than are effects on any other
organ or system (ATSDR, 1990b). Neurological effects in children are indicators of lead
toxicity, although the threshold for noticeable effects has not been well defined. The
USEPA has classified lead as a probably human carcinogen because some lead compounds
cause tumors in experimental animals, and has assigned a value of zero for the current
MCLG for lead. Despite these actions, the USEPA recommends that quantitative estimates
of the carcinogenic potency of lead not be used for the purposes of the risk assessment;
"quantifying lead’s cancer risk involves many uncertainties, some of which may be unique

to lead. Age, health, nutritional state, body burden, and exposure duration influence the
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absorption, release and excretion of lead..thus the Carcinogen Assessment Group

recommends that a numerical estimate not be used" (IRIS, 1990).
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Manganese

Manganese toxicity has only been shown on exposure to high levels in the air (NAS, 1980).
Inhalation to large doses of manganese compounds, especially the higher oxides, can

be lethal. The mechanism of this seems to be local irritation and the reaction to it
(Stokinger, 1981). Ingested manganese exhibits low toxicity in animals. Chronic manganese
toxicity is well known in miners, millworkers and others exposed to dust and fumes, as well
as excessive manganese in well-water. The usual signs and symptoms involve the central
nervous system. Onset is insidious, with apathy, anorexia, and asthenia. This is typically
followed by manganese psychosis with unaccountable laughter, euphoria, impulsiveness and
insomnia, followed by somnolence. Other symptoms include headache, recurring leg cramps,
sexual excitement followed by impotence and/or other rarer effects. After that the victim
exhibits behavior typically seen in Parkinson’s disease - speech disturbances, masklike facial
expression and general clumsiness of movement. The patient may be totally disabled but
this syndrome is not fatal. Manganese pneumonia, primarily a lobar pneumonia may result
from the inhalation of manganese and can be fatal. Fibrosis of the lung tissue has been
reported (NAS, 1973, Stokinger, 1981).

Mercury

Mercury can easily enter the body if its vapor is inhaled or if it is eaten in organic forms in
contaminated fish or other foods. It is also believed that mercury can enter the body
through the skin. Once mercury has entered the body it can take months for all of it to be
eliminated. It leaves the body primarily through the urine and feces. Long-term exposure
to either organic or inorganic mercury can irreversibly damage the brain, kidney, or
developing fetuses. The form of mercury and the way people are exposed to it influence
which of these health effects will be more severe. Effects in adults exposed to mercury
include shakiness (tremors), memory loss, and kidney disease. Brief exposure to high levels
of inorganic and organic mercury will have similar health effects; however, full recovery is
more likely following brief exposures, once the body has cleared itself of the contamination.

Mercury has not been shown to cause cancer.
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Nickel

Nickel or its compounds can affect the immune system. Continued contact with the skin can
cause skin allergies. By inhalation, nickel refinery dust including nickel subsulfide has been
shown to cause cancer in the lung, nasal cavity, and voice box in humans and is classified
"A" -human carcinogen. Metallic nickel and nickel carbonyl are shown to be carcinogenic

in humans, again via inhalation. The carcinogenic effect of oral exposure has not been

established.

Polyevelic Aromatic Hydrocarbons (PAHSs

PAHs may enter the body quickly and easily by all routes of exposure (ATSDR, 1990). The
lungs are typically the most significant route of exposure. PAHs tend to be stored in the
kidneys, liver and fat, with smaller amounts in the spleen, adrenal glands and ovaries.
Results from animal studies show that PAHs do not tend to be stored in the body for a long
time, with loss within a few days, primarily in the feces and urine. Several PAHs have
caused cancer in laboratory animals through ingestion, inhalation or dermal contact.
Reports in humans show that individuals exposed by breathing or skin contact for long

periods of time to mixtures of other compounds and PAHs may also develop cancer.

- Polychlorinated Biphenyls

PCBs are mixtures with a variety of different congeners and impurities (ATSDR, 1989i).
The general population is exposed to PCBs, primarily through consumption of fish. Dermal
absorption of PCBs may occur, but there is not adequate data to determine rates of
absorption. Due to their lipophilicity, PCBs are distributed to the fat, skin, and other fat-
containing organs. Occupational exposure to PCBs has been associated with reversible skin
lesions and subclinical alterations of serum enzymes suggestive of liver enzyme induction
and possible hepatocellular damage. The USEPA has determined that the positive evidence
for carcinogenicity of Aroclor 1254 in animals, along with inadequate evidence in humans,

places it in Category B2, as a probably human carcinogen. USEPA has recommended that
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all commercial PCB mixtures be considered to have equivalent carcinogenic potential and
has classified all PCB mixtures in Category B2.

Tetrachloroethene

The effects of tetrachloroethene on humans have been established primarily from individuals
accidentally or occupationally exposed to very high concentrations (ATSDR, 1989j).
Exposure to high concentrations of tetrachloroethene causes a variety of toxicological effects
in humans. Effects upon the central nervous system are generally the most noticeable
following acute or excessive occupational exposures. Effects upon the kidney and liver have
been observed and generally occur after an elapsed period of exposure to high con-
centrations. Liver effects attributed to exposure to tetrachloroethene at high levels include
cirrhosis of the liver, toxic hepatitis, liver cell necrosis and enlarged liver. Symptoms of
renal dysfunction include diminished excretion of urine, uremia, elevated serum creatinine,
proteinuria and hematuria. Over exposure to high but unknown concentrations of

tetrachloroethene have also been associated with pulmonary damage.

Toluene

Inhalation of toluene results in depression of the central nervous system; toluene does not
appear to exert other systemic effects at low concentrations (ATSDR, 1989k). Humans
exposed to toluene in the range of 100 to 500 ppm experience fatigue, confusion,
incoordination, impairment to reaction time, perception, and motor control and function
effects. The liver and kidney do not appear to be primary target organs for toluene
exposure. There is no evidence that toluene is a carcinogen. The USEPA ranks toluene as

Group D (not classified as to carcinogenicity).

1.1.1-Trichloroethane

The principal health effect of over-exposure involves the central nervous system (ATSDR,
19891). While thresholds for such effects are difficult to characterize, levels around 1000
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ppm may result in coordination problems. At much higher levels, anesthesia becomes
apparent and death may occur at 1 to 3 percent due to anesthesia and/or cardiac toxicity.
Unlike other chlorinated hydrocarbons, 1,1,1-trichloroethane has not been associated with

clearly evident liver or kidney damage.

Ttichloroethene

Inhalation exposure to trichloroethene is associated with central nervous system effects
including depression (narcosis) (ATSDR, 1989m). Other symptoms include drowsiness,
headache, dizziness, nausea, confusion, facial numbness and blurred vision. Effects
attributed to long term exposure include decreased appetite and sleep distﬁrbances. Liver
damage, including necrosis, has resulted from acute occupational exposure. EPA has
concluded however, that chronic exposure to trichloroethene at concentrations found or
expected in ambient air, are unlikely to result in liver damage. Kidney dysfunction and
failure have also been associated with acute occupational and intentional exposure.
Anorexia, nausea, vomiting and intolerance of fatty foods have been associated with long
term occupational exposures. Trichloroethene may also be associated with mild eye irritation
and dry throats. Skin contact may result in irritation, burns and rashes; it may also act as
a sensitizer as well as a primary irritant. Available evidence indicates that trichloroethene

is carcinogenic in animals. The USEPA has classified it as Group C.

Vinyl Chloride

"Vinyl chloride disease" is the name given to a syndrome observed as a result of occupation-
al exposure, which is characterized by dissolution of the fingertips, circulatory disturbance
in the extremities, Raynaud syndrome, scleroderma, liver, kidney and lung damage (ATSDR,
1989n). Inhalation exposures to vinyl chloride have been associated with impaired liver
function or liver damage. Symptoms and signs of liver disease have included pain in the
abdomen, evidence of fibrosis and cirrhosis, and hepatomegaly. Severity of the disease
appears to correlate with duration of exposure. Acute inhalation exposure to vinyl chloride
results in central nervous system effects such as dizziness, giddiness, euphoria, ataxia,

headache and narcosis. Subtle neurotoxicity may be associated with occupational exposure.
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Paternal occupational exposure may be associated with fetal loss. Several reports link liver
cancer with occupational exposure to vinyl chloride. USEPA has designated vinyl chloride

as Group A, known human carcinogen.

Xylenes

Short and long term exposure may result in nervous system effects including headache,
mental confusion, narcosis, dizziness, impaired short-term memory (ATSDR, 19890). Other
short-term effects may include nose and throat irritation; at high doses, lung congestion has
been reported. Nausea, vomiting and gastric discomfort have been reported as symptoms
resulting from inhalation exposure. There are no indications that xylene is associated with
adverse hematological effects. Dermal effects may include skin irritation, dryness and
scaling. Exposure to vapors may cause ocular irritation. No data are available regarding
development of cancer in humans following inhalation, oral or dermal exposure to xylene.
In the IRIS database, USEPA has classified xylene as a Group D agent (not classified as to

carcinogenicity).
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